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SECTION 01 04 50 - CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 RELATED REQUIREMENTS 

 
A. Uniform General Conditions, Supplementary General Conditions, Forms, applicable Specification 

Sections found in all other Divisions, and all Drawings apply to Work specified in this Section. 
 

B. DESCRIPTION 
 

Cutting and patching includes demolition and cutting into existing construction to provide for the 
installation or performance of the intended Work and subsequent fitting and patching required to 
restore surfaces to the intended or original condition. 
Cutting and patching is performed for coordination of the work, uncover work for access or inspection, 
obtain samples for testing, permit alterations, and/or other similar conditions. 
Modification to products during the manufacturing process, during initial fabrication, erection or 
installation is not considered to be cutting and patching under this definition. 
Demolition and roof removal processes are not cutting and patching. Interior ceiling work related to 
installation of the roof drains and piping is considered cutting and patching. 
 

C. SUBMITTALS 
 
Submit written requests outlining the scope of work and methods in advance of cutting and patching 
involving: 
Structural elements; 
Integrity of weather-exposed or moisture-resistant elements; 
Efficiency, maintenance or safety of any operational equipment within the building; 
Sight-exposed elements; 
Work of Owner being performed under separate contract.\ 
Each request shall include the following: 
1. Identification of Project 
2. Location and description of affected Work 
3. Reason for alteration 
4. Description of the products to be incorporated in the process. 
5. Scope of cutting, patching, alteration and/or excavation including physical limitations 
6. Trades executing the Work 
7. Extent of re-finishing. 
8. Alternatives, if any. 
9. Written authorization or permission of affected contractors / subcontractors. 
10. Date, time and duration of the intended Work. 

 
D. QUALITY ASSURANCE 

 
Only workers trained and skilled in the intended work shall be employed. 
Cutting and patching of any structural element shall not be performed without advance inspection by a 
Structural Engineer. 
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PART 2 -PRODUCTS 

A. MATERIALS 
Except as other indicated, or as directed by the Owner directly, materials incorporated into the cutting 
and patching process shall be identical to existing materials. If these materials are not available, or 
conditions prevent their use, materials shall be incorporated that match the existing as closely as 
possible. Materials incorporated in the Work shall be of the same or better quality than those removed. 
Submit a request for substitution in advance of the use of non-matching materials. 
 

PART 3 -EXECUTION 

A. GENERAL 
 
Execute cutting, fitting and patching, including excavation and fill as required to provide a complete and 
finished installation. 
Work shall be neatly fitting and matched to the surrounding integrating consistently with existing 
materials. 
Remove and replace any work that is found to be unacceptable or defective. 
Samples removed and testing shall only be done in the presence of the Architect and/or Owner, and any 
other interested party such as material manufacturers, suppliers, subcontractors, etc. 

 
B. INSPECTION 

 
Prior to cutting examine all existing surfaces to be affected and conditions under which the Work will be 
performed. If unsafe, or if conditions differ substantially from what is expected, stop work and inform 
the Architect and Owner immediately. 
Identify existing conditions which are subject to movement or which may require bracing. 
 

C. PREPARATION 
Provide supports, bracing, warning barriers, and other elements to protect surrounding conditions. 
Provide protection of elements subject to damage by this Work or from weather. 
Prevent debris from entering the occupied building or into unintended spaces. Prevent product 
contamination. 
 

D. CUTTING 
 
The Work shall be performed continuously and without delay. Exposed portions of the building shall be 
closed on the same day to prevent water entry. 
Cutting shall be accomplished with tools and methods intended for the purpose and providing the least 
damage to adjacent materials. Consult the Manufacturer of the existing materials to understand the 
best methods for removal and/or patching. 
Small hand and/or power tools shall be employed for limited work.  Unrestricted chopping and 
hammering shall be avoided.  Core holes through concrete and masonry shall be accomplished with 
power coring drills specifically designed for the purpose.  Holes and openings shall be cut to the 
minimum size possible for the intended Work. Provide temporary water tight coverings where the 
openings cannot be closed overnight. Provide temporary coverings where interior surfaces cannot be 
fully finished in the same day. 
 

E. PATCHING 
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Patched seams shall be durable and unnoticeable. Comply with industry-recognized tolerances. Restore 
exposed finishes of cut openings and where necessary extend finish restoration into the retained 
adjoining surfaces in a manner that will eliminate evidence of patching and re-finishing. 
Extend final paint coats, where applicable, over the entire unbroken surfaces containing the patch. 
Terminate at adjacent corners, ceilings, soffits, walks, floors, etc., where the paint cannot be fully 
matching in the local area of the repair. 
Fit work air and watertight at pipes, sleeves, ducts, conduit and other penetrations passing through 
walls, roofs, floors, etc. 
Thoroughly clean the finished surface and all adjacent surfaces. 

END OF SECTION 01 0450 
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PART 1 - GENERAL

1.1 SCOPE
A. This section defines and clarifies specific items of the Contract that are peculiar to the structural

engineer's responsibilities.  Refer to General Conditions for overall contractual agreements and to
appropriate section of this specification for specifics on shop drawing, product data, and samples
submitted.

PART 2 - GENERAL DEFINITIONS

2.1 STRUCTURAL ENGINEER OF RECORD
A. The engineer responsible for the design of the primary structural system and whose seal/signature

appears on the contract structural drawings.  Responsibility for any secondary structural and non-
structural systems not shown on the structural drawings rests with the prime professional, the
architect.

2.2 SPECIALTY ENGINEER
A. The engineer who is lawfully eligible to seal plans and designs for pre-engineered elements on systems

which become part of the overall building.
2.3 GRADUATE ENGINEER

A. The engineer who is an Engineer-In-Training and working under the direct supervision of a Licensed
Engineer.

2.4 SUBMITTALS
A. Items identified in the contract documents to be submitted by the contractor.  Refer to individual

sections of the specifications for specific items to be submitted.
2.5 FIELD OBSERVATIONS

A. Visits to the jobsite by the structural engineer-of-record or his authorized representative to ascertain
whether the work is generally in accordance with the structural contract documents.  These
observations are not exhaustive nor continuous.

PART 3 - PROCEDURAL REQUIREMENTS

3.1 SHOP DRAWINGS
A. Refer to applicable section for specific requirements for number of copies to be submitted, time for

review, etc.  All submittals must come by way of the general contractor though the architect.  Certain
submittals, identified in specific sections of the specifications, generally regarding pre-engineered
elements, will require a specialty engineer's seal and signature.

3.2 FIELD OBSERVATIONS
A. Structural engineer shall be notified at least 24 hours in advance of any concrete pour or other action

that will cover up structural elements that have not been reviewed by the structural engineer.  Refer
to individual sections for specific stages of construction which require observation.

3.3 ENGINEER'S ACTIONS
A. SHOP DRAWINGS

1. As per General or Special Conditions, the structural engineer will review shop drawings for the
limited purpose of checking for conformance with information given and the design concept
expressed in the contract documents.

2. The structural engineer-of-record shall review the submittals and return them to the architect
with one of the following statements checked off on the stamp:

3. "NO exceptions Taken" informs the Architect that the structural engineer takes no exception to
the submittal being approved as per and in accordance with AIA Document 201,section 4.2.7.
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4. "Make Corrections Noted" informs the Architect that the structural engineer has made
corrections on the submittals but otherwise takes no exception to the submittal being approved
as per and in accordance with AIA Document 201, section 4.2.7.

5. "Revise and Resubmit" indicates important items must be corrected and resubmitted.  Marks on
the submittal may not necessarily cover all of the defects of the submittal.  This action expresses
the structural engineer's concern and his recommendation  to  the  Architect that the submittal be
reviewed and resubmitted as per and in accordance with AIA Document 201, section 4.2.7.

6. "Return One Corrected Copy For File" informs the Architect that the submittal may be approved
as per AIA Document 201, section 4.2.7, but a corrected copy showing that corrections have been
acknowledged must be returned for the structural engineer's file.

3.4 SHOP DRAWINGS WITH SPECIALTY ENGINEER'S SEAL AND SIGNATURE
A. Certain shop drawings may be identified in specific sections of the specifications pertaining to pre-

engineered structural elements specified by the structural engineer-of-record and designed by
specialty engineers.  The structural engineer shall verify that submittals have received prior approvals
as required by the contract documents.  Submittals shall bear the signature and professional seal of
the specialty engineer responsible for the design as required by the contract documents.  The
structural engineer shall review the submittal for type, position, and connection to other elements
within the primary structural system, and for criteria and loads used for their design.  Action on these
submittals will be the same as for other shop drawings.

1. SHOP DRAWINGS FOR NON-STRUCTURAL ELEMENTS
a. Submittal of shop drawings covering items not shown or specified on structural plans by the

Structural Engineer will be reviewed only to verify that the specialty engineer sealing the
drawings/calculations has generally followed usual and customary application of code-
mandated loads and design procedures.  These submittals will be stamped “REVIEWED”
indicating that the items listed interface with the primary structural framing without
deleterious effect and no further action is taken.

3.5 SITE VISITS
A. The structural engineer-of-record ("SER") will make site visits at intervals appropriate to the stage of

construction and as defined by the contract to visually observe the quality and the progress of the
construction work relative to the primary structural system.  The general contractor is responsible to
notify the SER when structural elements are ready for review and prior to their being covered up.
Failure to do so  may result in key observations not being made, preventing the engineer from
recommending acceptance of the work.  A written report will be made of each visit listing
discrepancies, if any, and describing what was observed.  One copy will be given to contractor's
representative at the jobsite, and one copy will be mailed to the Architect.  If a follow-up visit is
necessary it will be so noted on the report.

1. The SER shall not have control over or charge of and shall not be responsible for construction
means, methods, techniques, sequences or procedures, or for safety precautions and programs in
connection with the Work for This Part of the Project, since these are solely the Contractor's
responsibility under the Contract for Construction.  The SER shall not be responsible for the
Contractor's or a Subcontractor's schedule or failure to carry out the Work in accordance with the
Contract Documents.  The SER shall not have control over or charge of acts or omissions of the
Contractor, Subcontractors, their agents or employees or other persons performing portions of
the Work.

END OF SECTION
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SECTION 01 32 33 – PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 
 Periodic construction photographs. 
 Final completion construction photographs. 

B. Related Requirements: 
1. Section 013300 - Submittal Procedures: Submitting photographic documentation. 

Section 017700 - Closeout Procedures: Submitting photographic documentation as project 
record documents at Project closeout. 

1.3 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For professional photographer. 
B. Key Plan: Submit key plan of Project site and building with notation of vantage points marked for 

location and direction of each photograph.  Indicate elevation of construction. Include same 
information as corresponding photographic documentation. 
1. Provide a unique, sequential identifying number and date for each key plan submitted. 

C. Digital Photographs: Submit image files within seven (7) days of taking photographs. 
1. Digital Camera: Minimum sensor resolution of eight (8) megapixels. 

Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio as the 
sensor, uncropped, date and time stamped, in folder named by date of photograph, 
accompanied by key plan file. 
Identification: Provide the following information with each image description in file metadata 
tag: 

 Name of Project. 
 Name of Project Owner. 
 Name and contact information for photographer. 
 Date photograph was taken. 

Description of vantage point, indicating location, direction (by compass point), and elevation or 
story of construction. 

 Unique sequential identifier keyed to accompanying key plan. 
D. Construction Photographs: Submit one (1) color print of each photographic view within seven (7) days 

of taking photographs. 

Format: 5-by-7-inch smooth-surface matte prints on single-weight, acid-free, commercial-grade 
photographic paper; enclosed back to back in clear plastic sleeves that are punched for standard 
three-ring binder. 
Identification: On back of each print, provide an applied label or rubber-stamped impression with 
the following information: 

 Name of Project. 
 Name of Project Owner. 
 Name and contact information for photographer. 
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 Date photograph was taken if not date stamped by camera. 
Description of vantage point, indicating location, direction (by compass point), and elevation or 
story of construction. 

 Unique sequential identifier keyed to accompanying key plan. 
 Digital Media: Submit digital media as described under Products below. 

1.4 QUALITY ASSURANCE 
A. Photographer Qualifications: An individual who has been regularly engaged as a professional 

photographer of construction projects for not less than five (5) years. 

1.5 USAGE RIGHTS 
A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction 

of photographic documentation, with the stipulation of the photographer receiving proper citation or 
crediting for all reproduced photographic documentation. 

PART 2 - PRODUCTS 

2.1 DIGITAL PHOTOGRAPHIC MEDIA 
A. Digital Images: Provide color images in uncompressed TIFF format, produced by a digital camera with 

minimum sensor size of eight (8) megapixels, and at an image resolution of not less than 3200 by 
2400 pixels. 
Digital Storage Media: Submit digital image files on three (3) duplicate CD-R or DVD-R compact  digital 
disks in plastic jewel cases, with labels on both digital disks and jewel cases corresponding to the 
applicable unique, sequential identifying number and date for the associated key plan. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 
A. Photographer: Engage a qualified professional photographer to take construction photographs. 

General: Take photographs using the maximum range of depth of field, and that are in focus, to clearly 
show the Work. Photographs with improper exposure, blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each photographic 
location. 
Take photographs from the same vantage points over the duration of the construction      process 
so as to create consistent sequential views of progress. 
Avoid the inclusion of construction personnel or other people in the construction photographs, 
unless documenting a critical construction procedure (e.g., dismantlement of historical material, 
etc.). 
Provide a graphic scale indicator such as a ruler or photographic staff for photographs  
documenting detailed conditions that may lack a sense of scale or context otherwise. 

B. Digital Images: Submit digital images on digital media exactly as originally recorded in the digital 
camera, without alteration, manipulation, editing, or modifications using image-editing software. 
1. Date and Time: Include date and time in file name for each image. 

Key Plan: Include a digital file (PDF Format) of the associated key plan on the same digital media 
containing the digital images. 
Field Office Images: Maintain one set of digital images accessible in the field office at Project site, 
available at all times for reference. Identify images in the same manner as those submitted to 
Architect. 
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C. Preconstruction Photographs: Before starting construction and/or dismantling of historic features, 
take photographs of Project site and surrounding properties, including existing items to remain 
during construction, from different vantage points, as directed by Architect. 
1. Flag construction limits before taking construction photographs. 

Establish consistent vantage points, following suggestions by Architect, for exterior photographs 
for the building to be used throughout the construction process. Consistent vantage points will 
include, but may not be limited to, the following: 

 Views of the primary exterior elevations (north, south, east and west); 
Oblique (corner) views of the four primary exterior elevations (views from the northeast, 
northwest, southeast and southwest). 
Take a sufficient number of photographs of existing buildings on the property to accurately 
record physical conditions at start of construction. 
Take additional photographs as required to record settlement or cracking of adjacent structures, 
pavements, and improvements. 

D. Periodic Construction Photographs: Take an average of fifteen to twenty (15 to 20) color photographs 
to sufficiently document significant phases of the rehabilitation process. Select vantage points to 
show status of construction and progress since last photographs were taken. 
1. Use consistent vantage points established during the preconstruction photographic 

documentation process in order to obtain a time-lapse record of construction process. Consistent 
vantage points will include, but may not be limited to, the following: 

 Views of the primary exterior elevations (north, south, east and west); 
Oblique (corner) views of the four primary exterior elevations (views from the northeast, 
northwest, southeast and southwest). 
Photographic documentation of the rehabilitation process should include, but is not limited to, 
the following activities: 
Historic masonry and exterior stucco cleaning, including a detailed view of wall surfaces before 
and after cleaning; 

 Historic masonry repointing, repair and repainting; 
 Historic exterior stucco repair and repainting; 

Historic window and door rehabilitation; including temporary sash removal for shop repairs, sash 
reinstallation after repairs, wood sill and wood trim repair and/or replacement. 

E. Final Completion Construction Photographs: Take eight to ten (8 to 10) color photographs after date 
of Substantial Completion for submission as project record documents. Architect will inform 
photographer of desired vantage points. 
1. Do not include date stamp. 

END OF SECTION 01 32 33 
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SECTION 01 35 91 – HISTORIC TREATMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes general protection and treatment procedures for designated historic landscapes, site 

features, spaces, areas, rooms, and surfaces in Project. 

1.3 DEFINITIONS 
A. Consolidate: To strengthen loose or deteriorated materials in place. 
B. Design Reference Sample: A sample that represents the Architect's pre-bid selection of work to be 

matched; it may be existing work or work specially produced for the Project. 
C. Dismantle: To disassemble or detach a historic item from a surface, or a non-historic item from a 

historic surface, using gentle methods and equipment to prevent damage to historic items and 
surfaces; disposing of items unless indicated to be salvaged or reinstalled. 

D. Historic: Spaces, areas, rooms, surfaces, materials, finishes, and overall appearance that are 
important to the successful preservation and rehabilitation as determined by Architect. Designated 
historic areas and structures are indicated on Drawings. 

E. Match: To blend with adjacent construction and manifest no apparent difference in material type, 
species, cut, form, detail, color, grain, texture, or finish as approved by Architect. 

F.  Refinish: To remove existing finishes to base material and apply new finish to match original, or as 
otherwise indicated. 

G. Reinstall: To protect removed or dismantled item, repair and clean it as indicated for reuse, and 
reinstall it in original position, or where indicated. 

H. Remove: To take down or detach a non-historic item located within a historic space, area, or room, 
using methods and equipment to prevent damage to historic items and surfaces; disposing of items 
unless indicated to be salvaged or reinstalled. 

I.  Repair: To correct damage and defects, retaining existing materials, features, and finishes while 
employing as little new material as possible. This includes patching, piecing-in, splicing, consolidating, 
or otherwise reinforcing or upgrading materials. 

J.  Replace: To remove, duplicate, and reinstall entire item with new material. The original item is the 
pattern for creating duplicates unless otherwise indicated. 

K. Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated. 
L.  Reproduce: To fabricate a new item, accurate in detail to the original, and from either the same or a 

similar material as the original, unless otherwise indicated. 
M. Restore: To consolidate, replicate, reproduce, repair, and refinish as required to achieve the indicated 

results. 
N. Retain: To keep existing items that are not to be removed or dismantled. 
O. Reversible: New construction work, treatments, or processes that can be removed or undone in the 

future without damaging historic materials unless otherwise indicated. 
P. Salvage: To protect removed or dismantled items and deliver them to Owner. 
Q. Stabilize: To provide structural reinforcement of unsafe or deteriorated items while maintaining the 

essential form as it exists at present; also, to reestablish a weather-resistant enclosure. 
R. Strip: To remove existing finish down to base material unless otherwise indicated. 
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1.4 COORDINATION 
A. Historic Treatment Subschedule: A construction schedule coordinating the sequencing and scheduling 

of historic treatment work for entire Project, including each activity to be performed in historic 
spaces, areas, and rooms, and on historic surfaces; and based on Contractor's Construction Schedule. 
Secure time commitments for performing critical construction activities from separate entities 
responsible for historic treatment work. 

a. Schedule construction operations in sequence required to obtain best historic treatment 
results. 

2. Coordinate sequence of historic treatment work activities to accommodate the following: 
a. Other known work in progress. 
b. Tests and inspections. 

3. Detail sequence of historic treatment work, with start and end dates. 
4. Utility Services: Indicate how long utility services will be interrupted, if required. Coordinate 

shutoff, capping, and continuation of utility services. 

1.5 PROJECT MEETINGS FOR HISTORIC TREATMENT 
A. Preliminary Historic Treatment Conference: Before starting historic treatment work, Project Manager 

and Architect will conduct conference at the Project site. 
1. Attendees: In addition to representatives of Owner, Project Manager, Architect, and Contractor, 

testing service representative, historic treatment specialists, chemical-cleaner manufacturer, and 
installers whose work interfaces with or affects historic treatment shall be represented at the 
meeting. 

2. Agenda: Discuss items of significance that could affect progress of historic treatment work, 
including review of the following: 
a. Historic Treatment Sub-schedule: Discuss and finalize; verify availability of materials, historic 

treatment specialists' personnel, equipment, and facilities needed to make progress and 
avoid delays. 

b. Fire-prevention plan. 
c. Governing regulations. 
d. Areas where existing construction is to remain and the required protection. 
e. Hauling routes. 
f. Sequence of historic treatment work operations. 
g. Storage, protection, and accounting for salvaged and specially fabricated items. 
h. Existing conditions, staging, and structural loading limitations of areas where materials are 

stored. 
i. Qualifications of personnel assigned to historic treatment work and assigned duties. 
j. Requirements for extent and quality of work, tolerances, and required clearances. 
k. Methods and procedures related to historic treatments, including product manufacturers' 

written instructions and precautions regarding historic treatment procedures and their 
effects on materials, components, and vegetation. 

l. Embedded work such as flashings and lintels, special details, collection of wastes, protection 
of occupants and the public, and condition of other construction that affect the Work or will 
affect the work. 

3. Reporting: Project Manager will record conference results and distribute copies to everyone in 
attendance and to others affected by decisions or actions resulting from conference. 

B. Coordination Meetings: Conduct coordination meetings specifically for historic treatment work at 
semi-monthly intervals. Coordination meetings are in addition to specific meetings held for other 
purposes, such as progress meetings and pre-installation conferences. 
1. Attendees: In addition to representatives of Owner, Project Manager, Architect, and Contractor, 

each historic treatment specialist, supplier, installer, and other entity concerned with progress or 
involved in planning, coordination, or performance of historic treatment work activities shall be 
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represented at these meetings. All participants at conference shall be familiar with Project and 
authorized to conclude matters relating to historic treatment work. 

2. Agenda: Review and correct or approve minutes of previous coordination meeting. Review other 
items of significance that could affect progress of historic treatment work. Include topics for 
discussion as appropriate to status of Project. 
a. Historic Treatment Sub-schedule: Review progress since last coordination meeting. 

Determine whether each schedule item is on time, ahead of schedule, or behind schedule. 
Determine how construction behind schedule will be expedited with retention of quality; 
secure commitments from parties involved to do so. Discuss whether schedule revisions are 
required to ensure that current and subsequent activities are completed within the Contract 
Time. 

b. Schedule Updating: Revise Contractor's Historic Treatment Sub-schedule after each 
coordination meeting where revisions to schedule have been made or recognized. Issue 
revised schedule concurrently with report of each meeting. 

c. Review present and future needs of each entity present, including review items listed in the 
"Preliminary Historic Treatment Conference" Paragraph above and the following: 

1) Interface requirements of historic treatment work with other Project Work. 
2) Status of submittals for historic treatment work. 
3) Access to historic treatment work. 
4) Effectiveness of fire-prevention plan. 
5) Quality and work standards of historic treatment work. 
6) Change Orders for historic treatment work. 

3. Reporting: Project Manager will record meeting results and distribute copies to everyone in 
attendance and to others affected by decisions or actions resulting from each meeting. 

1.6 MATERIALS OWNERSHIP 
A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their 

contents, commemorative plaques and tablets, antiques, and other items of interest or value to 
Owner that may be encountered or uncovered during the Work, regardless of whether they were 
previously documented, remain Owner's property. 
1. Carefully dismantle and salvage each item or object and protect it from damage, then promptly 

deliver it to Owner where directed. 
2. Coordinate with Architect, who will establish special procedures for dismantling and salvaging. 

1.7 INFORMATIONAL SUBMITTALS 
A. Historic Treatment Sub-schedule: 

1. Submit historic treatment sub-schedule within 30 days of date established for commencement of 
historic treatment work. 

B. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by 
Contractor's historic treatment operations. 

C. Historic Treatment Program: Submit 30 days before work begins. 
D. Fire-Prevention Plan: Submit 30 days before work begins. 

1.8 QUALITY ASSURANCE 
A. A. Historic Treatment Specialist(s) Qualifications: An experienced firm(s), with a minimum of seven 

(7) years in operation, regularly engaged in historic treatments similar in nature, materials, design, 
and extent to this work as specified in each section and that has completed a minimum of five recent 
projects within the last three (3) years with a record of successful in-service performance that 
demonstrates the firm's qualifications to perform this work. 
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1. Field Supervisor Qualifications: Full-time supervisors experienced in historic treatment work 
similar in nature, material, design, and extent to that indicated for this Project. Supervisors shall 
be on Project site when historic treatment work begins and during its progress. Supervisors shall 
not be changed during Project except for causes beyond the control of the specialist firm. 

B. Historic Treatment Program: Prepare a written plan for historic treatment for whole Project, including 
each phase or process and protection of surrounding materials during operations. Describe in detail 
the materials, methods, and equipment to be used for each phase of work. Show compliance with 
indicated methods and procedures specified in this and other Sections. Coordinate this whole-Project 
historic treatment program with specific requirements of programs required in other historic 
treatment Sections. 
1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control 

partitions and means of egress from occupied areas coordinated with continuing on-site 
operations and other known work in progress. 

2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, and 
locations and details of temporary protective barriers. 

C. Fire-Prevention Plan: Prepare a written plan for preventing fires during the Work, including 
placement of fire extinguishers, fire blankets, rag buckets, and other fire-prevention devices during 
each phase or process. Coordinate plan with Owner's fire-protection equipment and requirements. 
Include fire-watch personnel's training, duties, and authority to enforce fire safety. 

D. Safety and Health Standard: Comply with ANSI/ASSE A10.6. 

1.9 STORAGE AND HANDLING OF HISTORIC MATERIALS 
A. Salvaged Historic Materials: 

1. Clean loose dirt and debris from salvaged historic items unless more extensive cleaning is 
indicated. 

2. Pack or crate items after cleaning; cushion against damage during handling. Label contents of 
containers. 

3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area on-site where indicated on Drawings. 
5. Protect items from damage during transport and storage. 

B. Historic Materials for Reinstallation: 
1. Repair and clean historic items for reuse as indicated. 
2. Pack or crate items after cleaning and repairing; cushion against damage during handling. Label 

contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new materials 

and equipment unless otherwise indicated. Provide connections, supports, and miscellaneous 
materials to make item functional for use indicated. 

C. Existing Historic Materials to Remain: Protect construction indicated to remain against damage and 
soiling from construction work. Where permitted by Architect, items may be dismantled and taken to 
a suitable, protected storage location during construction work and reinstalled in their original 
locations after historic treatment and construction work in the vicinity is complete. 

D. Storage: Catalog and store historic items within a weathertight enclosure where they are protected 
from moisture, weather, condensation, and freezing temperatures. 
1. Identify each item with a nonpermanent mark to document its original location. Indicate original 

locations on plans, elevations, sections, or photographs by annotating the identifying marks. 
2. Secure stored materials to protect from theft. 
3. Control humidity so that it does not exceed 85 percent. Maintain temperatures 5 deg F (3 deg C) 

or more above the dew point. 
E. Storage Space: 
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1. Owner will arrange for limited on-site location(s) for free storage of historic material. This 
storage space does not include security and climate control for stored material. 

2. Arrange for off-site locations for storage and protection of historic material that cannot be stored 
and protected on-site. 

1.10 FIELD CONDITIONS 
A. Size Limitations in Historic Spaces: Materials, products, and equipment used for performing the Work 

and for transporting debris, materials, and products shall be of sizes that clear surfaces within historic 
spaces, areas, rooms, and openings, including temporary protection, by 12 inches (300 mm) or more. 

PART 2 - PRODUCTS - (Not Used) 

PART 3 - EXECUTION 

3.1 PROTECTION, GENERAL 
A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and 

surrounding buildings from harm resulting from historic treatment procedures. 
1. Use only proven protection methods, appropriate to each area and surface being protected. 
2. Provide temporary barricades, barriers, and directional signage to exclude the public from areas 

where historic treatment work is being performed. 
3. Erect temporary barriers to form and maintain fire-egress routes. 
4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular 

entrance and exit that must remain in service during historic treatment work. 
5. Contain dust and debris generated by historic treatment work, and prevent it from reaching the 

public or adjacent surfaces. 
6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements. 
7. Protect floors and other surfaces along hauling routes from damage, wear, and staining. 

B. Temporary Protection of Historic Materials: 
1. Protect existing historic materials with temporary protections and construction. Do not remove 

existing materials unless otherwise indicated. 
2. Do not attach temporary protection to historic surfaces except as indicated as part of the historic 

treatment program and approved by Architect. 
C. Comply with each product manufacturer's written instructions for protections and precautions. 

Protect against adverse effects of products and procedures on people and adjacent materials, 
components, and vegetation. 

D. Utility and Communications Services: 
1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or controlling wires, 

conduits, pipes, and other services affected by historic treatment work before commencing 
operations. 

2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as required 
for historic treatment work. 

3. Maintain existing services unless otherwise indicated; keep in service, and protect against 
damage during operations. Provide temporary services during interruptions to existing utilities. 

E. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is 
functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not begin 
work in an area until the drainage system is functioning properly. 
1. Prevent solids such as stone or mortar residue or other debris from entering the drainage 

system. Clean out drains and drain lines that become sluggish or blocked by sand or other 
materials resulting from historic treatment work. 
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2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean water to 
pass. 

F.  Existing Roofing: Replace of existing roof and augment existing roof structure prior to commencing 
historic treatment procedures.  

3.2 PROTECTION FROM FIRE 
A. General: Follow fire-prevention plan and the following: 

1. Comply with NFPA 241 requirements unless otherwise indicated. 
2. Remove and keep area free of combustibles, including rubbish, paper, waste, and chemicals, 

unless necessary for the immediate work. 
a. If combustible material cannot be removed, provide fire blankets to cover such materials. 

3. Prohibit smoking by all persons within Project work and staging areas. 
B. Heat-Generating Equipment and Combustible Materials: Comply with the following procedures while 

performing work with heat-generating equipment or combustible materials, including welding, torch-
cutting, soldering, brazing, removing paint with heat, or other operations where open flames or 
implements using high heat or combustible solvents and chemicals are anticipated: 
1. Obtain Owner's approval for operations involving use of open-flame or welding or other high-

heat equipment. Notify Owner at least 72 hours before each occurrence, indicating location of 
such work. 

2. As far as practicable, restrict heat-generating equipment to shop areas or outside the building. 
3. Do not perform work with heat-generating equipment in or near rooms or in areas where 

flammable liquids or explosive vapors are present or thought to be present. Use a combustible 
gas indicator test to ensure that the area is safe. 

4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature material 
from reaching surrounding combustible material. 

5. Prevent the spread of sparks and particles of hot metal through open windows, doors, holes, and 
cracks in floors, walls, ceilings, roofs, and other openings. 

6. Fire Watch: Before working with heat-generating equipment or combustible materials, station 
personnel to serve as a fire watch at each location where such work is performed. Fire-watch 
personnel shall have the authority to enforce fire safety. Station fire watch according to NFPA 
51B, NFPA 241, and as follows: 
a. Train each fire watch in the proper operation of fire-control equipment and alarms. 
b. Prohibit fire-watch personnel from other work that would be a distraction from fire-watch 

duties. 
c. Cease work with heat-generating equipment whenever fire-watch personnel are not 

present. 
d. Have fire-watch personnel perform final fire-safety inspection each day beginning no sooner 

than 30 minutes after conclusion of work at Project site to detect hidden or smoldering fires 
and to ensure that proper fire prevention is maintained. 

e. Maintain fire-watch personnel at Project site until 60 minutes after conclusion of daily work. 
C. Fire Extinguishers, Fire Blankets, and Rag Buckets: Maintain fire extinguishers, fire blankets, and rag 

buckets for disposal of rags with combustible liquids. Maintain each as suitable for the type of fire risk 
in each work area. Ensure that nearby personnel and the fire-watch personnel are trained in fire-
extinguisher and blanket use. 

3.3 PROTECTION DURING APPLICATION OF CHEMICALS 
A. Protect motor vehicles, surrounding surfaces of building being restored, building site, plants, and 

surrounding buildings from harm or damage resulting from applications of chemicals and adhesives. 
B. Cover adjacent surfaces with protective materials that are proved to resist chemicals selected for 

Project unless chemicals being used will not damage adjacent surfaces as indicated in historic 
treatment program. Use covering materials and masking agents that are waterproof and UV resistant 
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and that will not stain or leave residue on surfaces to which they are applied. Apply protective 
materials according to manufacturer's written instructions. Do not apply liquid masking agents or 
adhesives to painted or porous surfaces. When no longer needed, promptly remove protective 
materials. 

C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces. 
D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property. 
E. Collect and dispose of runoff from chemical operations by legal means and in a manner that prevents 

soil contamination, soil erosion, undermining of paving and foundations, damage to landscaping, or 
water penetration into building interior. 

3.4 GENERAL HISTORIC TREATMENT 
A. Have historic treatment work performed only by qualified historic treatment specialists. 
B. Ensure that supervisory personnel are present when historic treatment work begins and during its 

progress. 
C. Record existing work before each procedure (preconstruction), and record progress during the work. 

Use digital preconstruction documentation photographs. Comply with requirements in Section 
013233 "Photographic Documentation." 

D. Perform surveys of Project Site as the Work progresses to detect hazards resulting from historic 
treatment procedures. 

E. Follow the procedures in subparagraphs below and procedures approved in historic treatment 
program unless otherwise indicated: 
1. Retain as much existing material as possible; repair and consolidate rather than replace. 
2. Use additional material or structure to reinforce, strengthen, prop, tie, and support existing 

material or structure. 
3. Use reversible processes wherever possible. 
4. Use historically accurate repair and replacement materials and techniques unless otherwise 

indicated. 
5. Record existing work before each procedure (preconstruction) and progress during the work with 

digital preconstruction documentation photographs. Comply with requirements in Section 
013233 "Photographic Documentation." 

F.  Notify Architect of visible changes in the integrity of material or components whether from 
environmental causes including biological attack, UV degradation, freezing, or thawing or from 
structural defects including cracks, movement, or distortion. 
1. 1. Do not proceed with the work in question until directed by Architect. 

G. Where missing features are indicated to be repaired or replaced, provide work with appearance 
based on accurate duplications rather than on conjecture, subject to approval of Architect. 

H. Where work requires existing features to be removed or dismantled and reinstalled, perform these 
operations without damage to the material itself, to adjacent materials, or to the substrate. 

I.  Identify new and replacement materials and features with permanent marks hidden in the completed 
Work to distinguish them from original materials. Record a legend of identification marks and the 
locations of the items on record Drawings. 

END OF SECTION 01 35 91 
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

B. Tree protection and demolition notes as shown on the drawings. 

C. The City of San Antonio’s Tree Preservation Ordinance, CH. 35, Sec. 523 of the City’s Unified Development 
Code (UDC). 

1.2 Reference Standards: 
1. American National Standard for Tree Care Operation, Tree, Shrub, and Other Woody Plant 

Maintenance (ANSI A300), American National Standards Institute, Latest Edition. 
2. American National Standard for Tree Care Operations (ANSI Z133), American National Standards 

Institute, Latest Edition. 
3. Tree Pruning Guidelines, International Society of Arboriculture, 1995 Edition. 
4. Pruning Standards for Shade Trees, National Arborists Association, Latest Edition. 

1.3 SUMMARY 

A. Section includes general protection and pruning of existing trees and plants that are affected by execution 
of the Work, selection of suitable trees for timber and onsite mulching and stockpile, whether temporary 
or permanent construction. 

B. Related Sections: 
 
1. Section 024113 "Selective Site Demolition" for removing existing trees and shrubs. 
2. Section 024116 “Structural Demolition”. 
3. Section 024296 “Historic Removal and Dismantling.”  
4. Section 329300 "Plants". 

1.4 DEFINITIONS 

A. Caliper:  Diameter of a trunk measured by a diameter tape 24-inches (600mm) above the ground for trees 
up to, and including, 6-inch (100-mm) size; and larger size. 

B. Stockpile: Location(s) for onsite generated mulch from tree that are designated for removal. 

C. Timber: Trees designated for the salvaged of Timber. 

D. Tree-Protection Zone (TPZ):  Area surrounding individual trees or groups of trees to be protected during 
construction. 
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E. Vegetation:  Trees and shrub trees. 

1.5 ACTION SUBMITTALS 

A. Contractor shall provide site photographs or videotape, sufficiently detailed and described, of existing 
conditions of trees and vegetation, adjoining construction, and site improvements that might be 
misconstrued as damage caused by site clearing, tree pruning, or tree protection.  Submit photographs or 
videotape to the Landscape Architect prior to commencement of Work. 

B. Product Data:  Submit complete and legible materials list of items to be provided for Work described 
herein this Section 

1. List of equipment for onsite generated mulch. 
2. Organic hardwood mulch. 
3. Protection-Zone Signage:  Full-size graphic samples of each size and text, ready for installation. 

C. Shop Drawings:  
1. Protection-Zone Fencing:  Submit scaled drawings showing all existing trees, identification of all 

species on the site and a verification of the tree disposition schedule as shown on the drawings 
certified by an ISA certified arborist. Show the extent and layout of tree protection fence layout on 
the site survey including overlay of the proposed site work and relevant notations and all tree 
fence protection and special condition details. 

2. Stockpile:  Submit scaled drawings showing all existing trees, show the extent and layout of the 
mulch stockpiles on the site survey including overlay of the proposed site work and relevant 
notations and special condition details. 

D. Tree Disposition Schedule:  Tree disposition has been recorded and is provided on the drawings. Verify 
the schedule detailing health condition, scope and extent of fencing or pruning of trees to remain that 
interfere with or are affected by construction.  

1. Species by scientific name and common name. any submittals  
2. Tree dimensions, caliper, height and spread. 
3. 4x6-inch photograph(s) of each tree.  
4. Location on shop drawings.  Include unique identifier for each if tag is missing.  
5. Tree disposition, roots, structure, branches and foliage. 
6. Reason for pruning. 
7. Description of pruning to be performed. 
8. Description of maintenance following pruning. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified arborist and tree service firm. 

B. Certification:  From arborist, certifying that trees indicated to remain have been protected during 
construction according to recognized standards and that trees were promptly and properly treated and 
repaired when damaged. 

C. License:  Valid City of San Antonio tree maintenance license. 

D. Data: Submit data showing source, size and composition for imported hardwood mulch if used. 
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E. Maintenance Recommendations:  From arborist, for care and protection of trees affected by construction 
during and after completing the Work. 

F. Existing Conditions:  Documentation of existing trees and plantings indicated to remain, which establishes 
preconstruction conditions that might be misconstrued as damage caused by construction activities. 

1. Use sufficiently detailed photographs or videotape. 
2. Include plans and notations to indicate specific wounds and damage conditions of each tree or 

other plants designated to remain. 

1.7 QUALITY ASSURANCE 

A. Arborist Qualifications:  Certified Arborist as certified by ISA. 

B. Tree Service Firm Qualifications:  An experienced tree service firm that has successfully completed 
temporary tree and plant protection work similar to that required for this Project and that will assign an 
experienced, qualified arborist to Project site during execution of the Work. 

C. Preinstallation Conference:  Pre-Tree Pruning/Tree Protection Conference: Contractor shall conduct a Pre-
Tree Pruning/Tree Protection Conference at the Project Site with Certified Arborist (who will be on-site 
supervising the Work of the Project), the City Arborist, Architectural Historian, San Antonio Parks 
Department and the Landscape Architect. 

1. Contractor shall be responsible for notifying parties, in writing, at least seven (7) days in advance 
to schedule the Conference. 

2. Contractor shall provide to parties in attendance within seven (7) days a written legible inventory 
of Work to be accomplished, including species (botanical and common name), location, size, 
specific pruning needs or tree protection needs as identified during the Conference, recommended 
pruning or tree protection methods to meet the identified needs, and any additional conditions 
noted. 

3. Review methods and procedures related to temporary tree and plant protection including, but not 
limited to, the following: 

a. Construction schedule.  Verify availability of materials, personnel, and equipment needed 
to make progress and avoid delays. 

b. Enforcing requirements for protection zones. 
c. Arborist's responsibilities. 
d. Field quality control. 
e. Stockpile locations. 
f. Timber identification. 

D. Pruning and remedial work shall be done under the direct supervision of an Arborist certified by the 
International Society of Arborists (ISA); or Arborist who is a member in good standing in the American 
Society of Consulting Arborists, in compliance with ISA and ANSI Standards.  Arborist shall be on Site 
continuously while existing trees or roots are being pruned or remedial work is being performed. 
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1.8 SITE PROJECT CONDITIONS 

A. Contractor shall become aquatinted with existing site conditions, verifying quantities and locations of all 
protected trees and vegetation, and other information as may be necessary.  Notify the Landscape 
Architect of unsatisfactory conditions, in writing, prior to commencement of Work. 

B. Tree Flagging:  Prior to commencement of Work, Contractor shall flag existing trees and vegetation to 
remain and protected throughout the duration of Work.  Adequately flag tree trunks with bright-colored 
tape (neon colors preferred).  Verify flagged trees and vegetation with the Landscape Architect. 

C. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during tree-pruning or tree-protection operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from the Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed traffic ways, if required, by authorities having 

jurisdiction. 

D. Locate above utilities prior to any Work, and perform Work in a manner which will avoid possible damage.  
Notify utility locator service for area where Project is located before site clearing where applicable.  Notify 
the Landscape Architect if conflicts exist. 

E. Improvements on Adjoining Property:  Authority for performing indicated removal and alteration Work 
on property adjoining Owner's property shall be obtained by the adjoining property Owner(s) prior to 
commencement of Work. 

F. Protect existing Work and Work of other trades:  Damage to existing construction caused by Work of this 
Section shall be promptly repaired and/or replaced at the expense of the Contractor. 

G. Environmental Requirements:  Perform actual pruning operations (if needed) during those seasons 
suitable for the specific tree type, in accordance with locally acceptable horticultural practices. 

H. No activities are to occur or practices are prohibited within protection zones. The following practices are 
as and not limited to as follows: 

1. Storage of construction materials, tools, fuel, lubricants, chemicals, paints, solvents, debris, or 
excavated material. 

2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees unless otherwise indicated. 

I. Do not direct vehicle or equipment exhaust toward protection zones. 

J. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic 
mulch. 

1.9 SCHEDULE 

A. Identify suitable trees for timber salvage.  
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B. Install Tree Protection Barricades prior to commencement of Work. 

C. Work shall be done according to approved Schedule. 

1.10 GUARANTEE 

A. Contractor shall Guarantee that plants covered under the Provisions of this Section shall be healthy and 
in a flourishing condition of active growth for two (2) years from the date of Final Acceptance. 

B. Requirements of the guarantee shall apply if failure of the Contractor to take specified precautions and 
Work within restrictions of this Section contributes to the destruction, decline, or injury to a tree to 
remain, in the judgment of the Landscape Architect. 

C. If a tree designated to be protected accordingly is destroyed or injured so that in the judgment of the 
Landscape Architect it should be replaced, it shall be removed at the expense of the Contractor.  Contract 
shall pay compensation to the Owner of the property where the tree was located at the rate as specified 
herein this Section (see Compensation). 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing for trees and shrubs, 
consisting of one of the following: 

1. Type:  Hardwood and bark chips 
2. Size Range:  3 inches - 1/2 inch. 
3. Color:  Natural. 

B. Protection-Zone Fencing:  Fencing fixed in position and meeting the following requirements. 

1. Chain-Link Protection-Zone Fencing:  Galvanized-steel fencing fabricated from minimum 2-inch 
(50-mm) opening, 0.148-inch- (3.76-mm-) diameter wire chain-link fabric; with pipe posts, 
minimum 2-3/8-inch- (60-mm-) OD line posts, and 2-7/8-inch- (73-mm-) OD corner and pull 
posts[; with 1-5/8-inch- (42-mm-) OD top rails with 0.177-inch- (4.5-mm-) diameter top tension 
wire] and 0.177-inch- (4.5-mm-) diameter bottom tension wire; with tie wires, hog ring ties, and 
other accessories for a complete fence system. 

a. Height: 6 feet (1.8 m). 

2. Gates:  Single swing access gates matching material and appearance of fencing, to allow for 
maintenance activities within protection zones; leaf width 36 inches (914 mm). 

C. Protection-Zone Signage:  Shop-fabricated, rigid plastic or metal sheet with attachment holes pre punched 
and reinforced; legibly printed with nonfading lettering and as follows: 

1. Size and Text:  24x26-inches, TREE PROTECTION ZONE. Keep Clear at all Times; PROTECCION DE 
ARBOLES. Mantente alejado de todos los Tiempos. 
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2. Lettering:  3-inch (English) 1 1/2-inch (Spanish)- (75-mm high minimum, black characters on orange 
background. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Erosion and Sedimentation Control:  Examine the site to verify that temporary erosion- and 
sedimentation-control measures are in place (SWPPP).  Verify that flows of water redirected from 
construction areas or generated by construction activity do not enter or cross protection zones. 

B. For the record, prepare written report, endorsed by arborist, listing conditions detrimental to tree and 
plant protection per Section 1. 

C. Protect existing site improvements to remain from damage during construction. 

3.2 PREPARATION 

A. Locate and clearly identify trees, shrubs, and other vegetation to remain.  Attached a tamper proof 
sequentially numbered metal or plastic tag and blue-vinyl flagging ribbon tape around each tree trunk at 
48 inches (1200 mm) above the ground. 

B. Locate and clearly identify trees, shrubs, and other vegetation to be removed and salvaged for timber.  
Attached a tamper proof sequentially numbered metal or plastic tag and vinyl flagging ribbon tape around 
each tree trunk at 48 inches (1200 mm) above the ground. 

1. Trees to be removed and mulched: Orange flagging ribbon. 
2. Trees to be removed and salvaged for timber: Blue and white striped flagging ribbon 

C. Protect tree root systems from damage caused by runoff or spillage of noxious materials while mixing, 
placing, or storing construction materials.  Protect root systems from ponding, eroding, or excessive 
wetting caused by dewatering operations. 

D. Locate and clearly stake mulch stockpile and timber salvages areas. 

E. Tree-Protection Zones:  Mulch areas inside tree-protection zones and other areas indicated. 

1. Apply 2-inch (75-mm)] average thickness of organic mulch.  Do not place mulch within 6 inches 
(150 mm) of tree trunks. 

3.3 TREE- AND PLANT-PROTECTION ZONES 

A. Protect existing trees and other vegetation indicated to remain in place against the following: 

1. Storage or parking of automobiles or other vehicles. 
2. Stockpiling of building materials, refuse, or excavated materials. 
3. Use of trees as support posts, power posts, or sign posts, anchorage for ropes, guy wires, or power 

lines, or other similar functions. 
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4. Dumping of poisonous materials on or around plant roots, trunks, branches, or foliage.  Such 
materials include, but are not limited to, paint, petroleum products, dirty water, or other 
deleterious materials. 

5. Cutting, breaking, or shinning of roots caused by utility trenching, foundation digging, placement 
of curbs and trenches, and other miscellaneous excavation without prior written approval by the 
Landscape Architect. 

6. Damage by skinning or bruising of bark on trunks or branches, caused by maneuvering vehicles or 
stacking material or equipment too close to the plant. 

7. Compaction of the soil within the drip-line of the plants due to movement of trucks or grading 
machines, pedestrian or vehicular traffic, storage of equipment or materials. 

8. Excessive water or heat from equipment, utility line construction, or burning of trash under or near 
vegetation to remain. 

9. Damage to root system from flooding, erosion, and excessive wetting and drying resulting from 
watering and other operations. 

B. Protection-Zone Fencing:  Install protection-zone fencing along edges of protection zones before 
materials or equipment are brought on the site and construction operations begin in a manner that will 
prevent people and animals from easily entering protected area except by entrance gates.  Construct 
fencing so as not to obstruct safe passage or visibility at vehicle intersections where fencing is located 
adjacent to pedestrian walkways or in close proximity to street intersections, drives, or other vehicular 
circulation. 

1. Chain-Link Fencing:  Install to comply with ASTM F 567 and with manufacturer's written 
instructions. 

2. Posts:  Set or drive posts into ground one-third the total height of the fence without concrete 
footings.  Where a post is located on existing paving or concrete to remain, provide appropriate 
means of post support acceptable to Architect. 

3. Access Gates:  Install where indicated on shop drawings, adjust to operate smoothly, easily, and 
quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, 
disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

C. Protection-Zone Signage:  Install protection-zone signage in visibly prominent locations in a manner 
approved by Architect.  Install one sign spaced approximately every 20 feet (6m) on protection-zone 
fencing, but no fewer than two signs per TPZ with each facing a different direction. 

D. Maintain protection zones free of weeds and trash. 

E. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 
damaged by construction operations, in a manner approved by Architect. 

F. Maintain protection-zone fencing and signage in good condition as acceptable to Architect and remove 
when construction operations are complete, and equipment has been removed from the site. 

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment access 
through the protection zone. 

2. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer 
effective against soil compaction is constructed as directed by arborist.  Maintain root buffer so 
long as access is permitted. 
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G. Irrigation:  Contractor shall supply fresh potable water in adequate amounts and rates of application as 
required to maintain the health of protected plant material throughout the duration of the construction 
operations.  Contractor shall maintain a watering schedule and document dates and duration of irrigation 
applications. 

1. Construct a temporary watering basin, as required, on the surface of the existing undisturbed 
grade, with imported soil, to aid in the retention of water around existing protected trees and 
planting. 

3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new 
construction.  Removal includes digging out stumps and obstructions and grubbing roots. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where 

such roots and branches obstruct installation of new construction. 
3. Completely remove stumps, roots, obstructions, and debris extending to a depth of eighteen-

inches (18”) inches below exposed sub-grade. 
4. Use only hand methods for grubbing within drip line of remaining trees. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless further 
excavation or earthwork is indicated. 

3.5 EXCAVATION 

A. General:  Excavate at edge of protection zones and for trenches indicated within protection zones 
according to requirements in Section 31000 “Site Earthwork." 

B. Trenching near Trees:  Where utility trenches are required within protection zones, hand excavate under 
or around tree roots or tunnel under the roots by drilling, auger boring, or pipe jacking.  Do not cut main 
lateral tree roots or taproots; cut only smaller roots that interfere with installation of utilities.  Cut roots 
as required for root pruning. All work within tree protection zones to be done under supervision of the 
project arborist or Landscape Architect.  

C. Redirect roots in backfill areas where possible.  If encountering large, main lateral roots, expose roots 
beyond excavation limits as required to bend and redirect them without breaking.  If encountered 
immediately adjacent to location of new construction and redirection is not practical, cut roots 
approximately 3 inches (75 mm) back from new construction and as required for root pruning. 

D. Do not allow exposed roots to dry out before placing permanent backfill.  Provide temporary earth cover 
or pack with peat moss and wrap with burlap.  Water and maintain in a moist condition.  Temporarily 
support and protect roots from damage until they are permanently relocated and covered with soil. 
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3.6 ROOT PRUNING 

A. Prune roots that are affected by temporary and permanent construction.  Prune roots as shown on Shop 
Drawings and as follows: 

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning instruments; 
do not break, tear, chop, or slant the cuts.  Do not use a backhoe or other equipment that rips, 
tears, or pulls roots. 

2. Cut Ends:  Do not paint cut root ends. 
3. Temporarily support and protect roots from damage until they are permanently redirected and 

covered with soil. 
4. Cover exposed roots with burlap and water regularly. 
5. Backfill as soon as possible according to requirements in Section 312000 "Earth Moving." 

B. Root Pruning at Edge of Protection Zone:  6 inches (150 mm) inside flush with the edge of the protection 
zone, by cleanly cutting all roots to the depth of the required excavation. 

C. Root Pruning within Protection Zone:  Clear and excavate by hand to the depth of the required excavation 
to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and 
cleanly cut roots as close to excavation as possible. 

3.7 CROWN PRUNING 

A. Prune branches that are affected by temporary and permanent construction.  Prune branches as follows: 

1. Prune trees to remain to compensate for root loss caused by damaging or cutting root system.  
Provide subsequent maintenance during Contract period as recommended by arborist. 

2. Pruning Standards:  Prune trees according to ANSI A300 (Part 1). 
3. Cut branches with sharp pruning instruments; do not break or chop. 
4. Do not apply pruning paint to wounds. 
5. Tie up branches that are required to remain but extend beyond the tree- or plant-protection zone. 

3.8 REGRADING 

A. Lowering Grade:  Where new finish grade is indicated below existing grade around trees, slope grade 
beyond the protection zone.  Maintain existing grades within the protection zone. 

B. Raising Grade:  Where new finish grade is indicated above existing grade around trees, slope grade beyond 
the protection zone.  Maintain existing grades within the protection zone. 

3.9 FIELD QUALITY CONTROL 

A. Inspections:  Engage a qualified arborist to direct plant-protection measures in the vicinity of trees, 
shrubs, and other vegetation indicated to remain and to prepare inspection reports. 

B. Keep areas within tree protection barricades free from weeds, trash, and debris.  Do not use herbicides. 
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3.10 STOCKPILE 

A. Keep stockpile and storage areas free from weeds, trash, and debris.  Do not use herbicides.  

B. Turn over mulch stockpile on a bi weekly basis and or if it begins emit foul odors. 

C. Store timber on wood skids, logs or heavy mulch layer as feasible. 

D. Maintain mulch layer and protective devices throughout entire duration of Contract. 

3.11 REPAIR AND REPLACEMENT 

A. General:  Repair or replace trees indicated to remain or be relocated that are damaged by construction 
operations, in a manner approved by Architect. 

1. Submit details of proposed root cutting and tree and shrub repairs. 
2. Have arborist perform the root cutting, branch pruning, and damage repair of trees and shrubs. 
3. Treat damaged trunks, limbs, and roots according to arborist's written instructions. 
4. Perform repairs within 24 hours. 
5. Replace vegetation that cannot be repaired and restored to full-growth status, as determined by 

Architect. 

B. Trees:  Remove and replace trees indicated to remain that are more than 35 percent dead or in an 
unhealthy condition before the end of the corrections period or are damaged during construction 
operations that Architect determines are incapable of restoring to normal growth pattern. 

1. Provide new trees of same species as those being replaced for each tree that measures 6 inches – 
12-inches in caliper size. 

2. Provide two new tree(s) of 8-inch (150-mm) caliper size for each tree being replaced that measures 
more than 12 inches (300 mm in caliper size. 

a. Species:  Species selected by Architect. 

3. Plant and maintain new trees as specified in Section 329300 "Plants." 

C. Soil Aeration:  Where directed by Architect, aerate surface soil compacted during construction.  Aerate 
10 feet (3 m)] beyond drip line and no closer than 36 inches (900 mm) to tree trunk.  Drill 2-inch- (50-mm) 
diameter holes a minimum of 12 inches (300 mm) deep at 24 inches (600 mm) o.c.  Backfill holes with an 
equal mix of augured soil and sand. 

3.12 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove excess excavated material, displaced trees, trash and debris, and legally dispose of 
them off Owner's property. 

END OF SECTION 015639 
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PART 1 - GENERAL 

1.1 DEFINITIONS 
A. A/E, Architect, Engineer of Record – The licensed design professional applying stamp and signature to 

the drawings regardless of their contractual relationship to the Owner. 
B. BMP – Best Management Practices. 
C. Contractor – Firm responsible for providing prime construction services for the project under contract 

with the Owner. Refers to the General Contractor, Prime Contractor, Construction Manager at Risk or 
Design Build firm under various contract types. 

D. CSN –Construction Site Notice. 
E. NOI &NOT – Notice of Intent and Notice of Termination for TPDES permits. 
F.      SWPPP – Storm Water Pollution Prevention Plan. 
G. TCEQ – Texas Commission on Environmental Quality. 
H. TPDES – Texas Pollutant Discharge Elimination System. 
I.      Large Construction Activities – Construction activities including clearing, grading and excavating that 

result in land disturbance of equal to or greater than five (5) acres. 
J.      Small Construction Activities - Construction activities including clearing, grading and excavating that 

result in land disturbance of equal to or greater than one (1) acre and less than five (5) acres of land. 

1.2 RELATED DOCUMENTS AND APPLICABLE WORK 
A. The TCEQ TPDES General Permit No. TXR150000, March 15, 2018, amended January 28, 2022 and the 

project SWPPP. This specification requires compliance with all provisions of the TCEQ with regards to 
the TPDES permit. The TCEQ requirements currently pertain to large construction activities of five (5) 
acres or more and small construction activities which disturb one (1) to less than five (5) acres. 

B. Information to Respondents, Agreement, Uniform General Conditions, Supplementary General 
Conditions and Special Conditions shall be carefully read for provisions pertaining to this work. In the 
event of conflict, the better quality or greater quantity shall prevail. 

C. The work described in this section is applicable to any and all sections of the Contract Documents. 
Any and all work that would disturb the existing site conditions or present the potential for site run-
off shall adhere fully to this specification section. 

D. Unless specifically notified to the contrary by the Owner, in writing, all aspects of this specification 
shall apply to this project. 

1.3 CONTRACTOR RESPONSIBILITIES 
A. This project requires implementation of storm water “Best Management Practices” (BMP) for control 

devices and monitoring by the Contractor to comply with all provisions of the Storm Water Pollution 
Prevention Plan (SWPPP) developed for the project by the licensed civil engineer. The Contractor 
must fulfill all Texas Pollutant Discharge Elimination System (TPDES) regulatory requirements, 
including the filing of a NOI and NOT or signing and posting of the Construction Site Notice (CSN). 

B. The Contractor shall provide signatures of a corporate Officer for the NOI, CSN and NOT and any 
other forms or applications as required by the TPDES General Permit TXR150000. The Contractor shall 
also provide delegated authorization to sign reports per 30 TAC 305.128. Individuals conducting site 
inspections shall be qualified to the satisfaction of the Owner. Documented qualifications shall be 
included in the SWPPP booklet. 

C. When the Contractor receives the approved SWPPP from the Owner, the Contractor signs the NOI or 
CSN (see Sample form in Part 4 of this section) and forwards it to the Owner. A $100 application fee 
must accompany the NOI. The Owner signs his NOI and sends both NOI’s and application fees to 
TCEQ. The Contractor shall insert a copy of the signed NOI or CSN into the SWPPP booklet to be kept 
at the jobsite. 

D. The SWPPP booklet kept at the jobsite shall also contain the following: 
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1. A letter delegating signature authority to the field personnel for both the Contractor and the 
Owner. 

2. A copy of TPDES permit when received. 
3. Posting Notice for large construction activities. 

E. The Contractor shall review SWPPP and verify existing conditions at the site before determining scope 
of implementation of site controls.  Site survey and site plan drawings shall be used for additional 
reference. The Contractor shall notify the Owner, in advance, of this site review to allow for Owner 
participation. 

F.      The Contractor shall construct a Project SWPPP sign and place it at the main entrance to the project 
site. This sign shall include the NOI and TPDES permit; or the Construction Site Notice for small 
construction projects. The sign shall be constructed as detailed in the sample SWPPP sign drawing 
included in Part 4 of this Section. 

G. Contractor shall contact Owners Representative for review of initial site controls in place prior to 
commencing site-disturbing activities, to ensure that any unusual circumstances or unforeseen site 
conditions with regard to erosion and sedimentation have been addressed. 

H. The Contractor shall provide all material, labor, equipment and services required to implement, 
maintain and monitor all erosion and sedimentation controls in compliance with the Storm Water 
Pollution Prevention Plan (SWPPP).  All controls implemented by the Contractor shall comply with the 
Texas Pollutant Discharge Elimination System (TPDES) regulations as issued by the Texas Commission 
on Environmental Quality (TCEQ) on February 19, 2013. These controls shall remain in operation until 
project completion and reestablishment of the site or longer as directed by the Owners 
Representative. The work shall include, but not be limited to the following: 
1. All earthwork as required to implement swales, dikes, basins and other excavations for 

temporary routing of utilities, to protect against erosion or sediment-laden (“polluted”) storm 
water runoff. 

2. All structural controls as shown or specified, including silt fences, sediment traps, stabilized 
construction entrance, subsurface drains, pipe slope drains, inlet/outlet protection, reinforced 
soil retention, gabions, rock berms, etc. 

3. All non-structural controls as shown or specified, including temporary or permanent vegetation, 
mulching, geotextiles, sod stabilization, preservation of vegetative buffer strips, 
preservation/protection of existing trees and other mature vegetation. 

4. All modifications and revisions to SWPPP necessary to meet changing site conditions, and to 
address new sources of storm water discharges, as the work progresses. 

5. All maintenance and repair of structural and non-structural controls in place shall continue until 
final stabilization is achieved or as directed by the Owners Representative. 

6. Weekly site inspections, as required by the SWPPP, of pollutant sources, including hazardous 
sources, structural and non-structural controls, and all monitoring of SWPPP revisions and 
maintenance of inspection records. 

7. Removal of all structural and non-structural controls as necessary upon completion, and only 
after final stabilization is achieved. 

8. Filing of Notice of Termination (NOT) with the Owners Representative within 30 days of final 
stabilization being achieved, or of another Operator assuming control of the unstabilized 
portions of the site. 

I.      Refer to the SWPPP for additional requirements to ensure compliance with TPDES regulations. 

1.4 QUALITY ASSURANCE 
A. In order to minimize the discharge of pollutants to storm water, the Contractor shall implement all 

permanent and temporary site controls according to Texas Pollutant Discharge Elimination System 
(TPDES) Guidelines, as set forth by the Texas Commission on Environmental Quality. 

B. Implementation of site controls shall be performed by a qualified contractor experienced in the 
proper installation of such devices in accordance with manufacturers’ specifications, and in keeping 
with recognized Best Management Practices (BMP’s), and in keeping with TPDES regulations. 
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Qualification of installing Contractor shall be reviewed with the Owner prior to entering into a 
contract with them for services. 

C. The Contractor shall inspect all BMP’s at regular intervals as specified in the Storm Water Pollution 
Prevention Plan for this project. Record all deficiencies of site controls, and take immediate action to 
correct any deficiencies recorded. Keep records of inspections current and on file, available for review 
by EPA, TCEQ, MS4 operator and Owner. 

1.5 SUBMITTALS 
A. Submittals of products used in structural and non-structural controls shall be made through 

established procedures for review and approved by the Engineer of Record prior to installation on the 
site. The Contractor shall make available physical samples and product literature on any material 
used in structural or non-structural controls during the course of the project prior to its 
implementation in the field. 

PART 2 - PRODUCTS 

2.1 TEMPORARY EROSION CONTROL 
A. In all cases, the development of plans and specifications will give first consideration to erosion 

controls, as it is much easier to maintain soil cover than to trap sediment.  The goal of the planned 
erosion control will be to divert runoff away from unstable areas or to provide a stable surface that 
will resist the effects of rain and runoff.  All projects should utilize one or more of the following 
practices unless engineer ascertains that there is no chance of runoff entering the project from areas 
adjoining the site.  The preferred erosion controls to be used on the project include: 
1. Interceptor swale - use as perimeter control, less than 5 acres only. 
2. Diversion dike – use to route runoff away from project site, less than 10 acres only. Pipe slope 

drain – transport runoff down steep, erodible slopes, less than 5 acres only. 
3. Outlet stabilization – prevent erosion at outlet of channel or conduit. 
4. Level spreader – outlet device for dikes and diversions. 
5. Subsurface drain – use to prevent soils from becoming saturated and prevent seeps. 
6. Tree protection – for erosion control and aesthetics. 
7. Temporary vegetation – RECOMMENDED - use for temporary stabilization of disturbed areas; for 

slopes steeper than 3:1 use in conjunction with matting. 
8. Blankets/matting – use in channels and on steep slopes. 
9. Mulch – use to stabilize newly seeded areas. 
10. Sod – use for immediate stabilization of channels, around inlets. 
11. Dust Control – use in areas subject to air movement of dust. 

2.2 TEMPORARY SEDIMENT CONTROL 
A. Activities at most sites will result in soil disturbance.  Erosion will occur in the disturbed areas and 

best management practices must be planned to contain and sediment transported by runoff.  The 
preferred erosion controls to be used on the project include: 
1. Test. Construction exit – use at all designated access points. 
2. Silt fence (interior) – useful in areas of minor sheet flow, use 100 ft. or more of fence for each ¼ 

acre. 
3. Silt fence (exterior) – use along down slope borders of site, use 100 ft. or more of fence for each 

¼ acre. 
4. Triangular filter dikes – use for areas within site requiring frequent access (movable). 
5. Hay bale dike – use in areas of minor sheet flow, use 100 ft. or more for each ¼ acre – Note: 

replace every 3 months. 
6. Rock berm – use for drainage swales and ditches within and below site, less than 5 acres. 
7. High service rock berm – use around sensitive features and in high flow areas within and below 

site, less than 5 acres. 



Brackenridge Park Phase 2  TEMPORARY STORM WATER POLLUTION CONTROL 
San Antonio, TX  Section 015723 
  Page 4 
 

 
95% CONSTRUCTION DOCUMENTS  29 MAY 2025 
Intelligent Engineering Services, LLP 

8. Brush berm – use in small areas of sheet flow, less than 2 acres. 
9. Sand bag berm – use for construction in streambeds, contributing drainage area 5 – 10 acres. 
10. Buffer (vegetative) strips – use on floodplains, next to wetlands, along stream banks, and on 

steep slopes. 
11. Inlet protection – prevent sediment from entering storm inlet, less than 1 acre. 
12. Sediment trap – use where flows are concentrated in a swale of channel, 1 - 5 acres. 
13. Sediment basin – use for larger disturbed areas, 5 – 100 acres. 

PART 3 - EXECUTION 

3.1 EROSION CONTROLS 
A. Interceptor Swales. 

1. Interceptor swales are used to shorten the length of exposed slope by intercepting runoff and 
can also serve as perimeter swales preventing off-site runoff from entering the disturbed area or 
prevent sediment-laden runoff from leaving the construction site or disturbed area. They may 
have a V-shape or be trapezoidal with a flat bottom and side slopes of 3:1 or flatter. The outflow 
from a swale should be directed to a stabilized outlet or sediment-trapping device. The swales 
should remain in place until the disturbed area is permanently stabilized. A schematic of an 
interceptor swale is shown below. 

2. Materials: 
a. Stone stabilization should be used when grades exceed 2% or velocities exceed 6 feet per 

second and should consist of a layer of crushed stone three inches thick, riprap or high 
velocity erosion control mats. 

b. Stabilization should extend across the bottom of the swale and up both sides of the channel 
to minimum height of three inches above the design water surface elevation based on a 2-
year, 24-hour storm. 

3. Installation: 
a. An interceptor swale should be installed across exposed slopes during construction and 

should intercept no more than 5 acres of runoff. 
b. All earth removed and not needed in construction should be disposed of in an approved 

spoils site so that it will not interfere with the functioning of the swale or contribute to 
siltation in other areas of the site. 

c. Trees, brush, stumps, obstructions and other material should be removed and disposed of to 
avoid interference with proper functioning of the swale. 

d. Should have a maximum depth of 1.5 feet with side slopes of 3:1 or flatter. Swale should 
have positive drainage for its entire length to an outlet. 

e. When the slope exceeds 2 percent, or velocities exceed 6 feet per second (regardless of 
slope), stabilization is required. Stabilization should be crushed stone placed in a layer of at 
least 3 inches thick or may be high velocity erosion control matting. Check dams are also 
recommended to reduce velocities in the swales possibly reducing the amount of 
stabilization necessary. 

f. Minimum compaction for the swale should be 90% standard proctor density. 
4. Inspection and Maintenance Guidelines: 

a. Swales should be inspected weekly and after each rain event to locate and repair any 
damage to the channel or clear debris or other obstructions so as not to diminish flow 
capacity. 

b. Damage from storms or normal construction activities such as tire ruts or disturbance of 
swale stabilization should be repaired as soon as practical. 

5. Schematic Diagram of an Interceptor Swale: 
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B. Diversion Dikes. 

1. A temporary diversion dike is a barrier created by the placement of an earthen embankment to 
reroute the flow of runoff to an erosion control device or away from an open, easily erodible 
area. A diversion dike intercepts runoff from small upland areas and diverts it away from exposed 
slopes to a stabilized outlet, such as a rock berm, sandbag berm, or stone outlet structure. These 
controls can be used on the perimeter of the site to prevent runoff from entering the 
construction area. Dikes are generally used for the duration of construction to intercept and 
reroute runoff from disturbed areas to prevent excessive erosion until permanent drainage 
features are installed and/or slopes are stabilized. A schematic of a diversion dike is shown 
below. 

2. Materials: 
a. Stone stabilization (required for velocities in excess of 6 fps) should consist of riprap placed 

in a layer at least 3 inches thick and should extend a minimum height of 3 inches above the 
design water surface up the existing slope and the upstream face of the dike. 

b. Geotextile fabric should be a non-woven polypropylene fabric designed specifically for use as 
a soil filtration media with an approximate weight of 6 oz./yd2, a Mullen burst rating of 140 
psi, and having an equivalent opening size (EOS) greater than a #50 sieve. 

3. Installation: 
a. Diversion dikes should be installed prior to and maintained for the duration of construction 

and should intercept no more than 10 acres of runoff. 
b. Dikes should have a minimum top width of 2 feet and a minimum height of compacted fill of 

18 inches measured from the top of the existing ground at the upslope toe to top of the dike 
and having side slopes of 3:1 or flatter. 

c. The soil for the dike should be placed in lifts of 8 inches or less and be compacted to 95 % 
standard proctor density. 

d. The channel, which is formed by the dike, must have positive drainage for its entire length to 
an outlet. 

e. When the slope exceeds 2 percent, or velocities exceed 6 feet per second (regardless of 
slope), stabilization is required. Situations in which velocities do not exceed 6 feet per 
second, vegetation may be used to control erosion. 

4. Inspection and Maintenance Guidelines: 
a. Swales should be inspected weekly and after each rain event to determine if silt is building 

up behind the dike or if erosion is occurring on the face of the dike. Locate and repair any 
damage to the channel or clear debris or other obstructions so as not to diminish flow 
capacity. 

b. Silt should be removed in a timely manner. 
c. If erosion is occurring on the face of the dike, the slopes of the face should either be 

stabilized through mulch or seeding or the slopes of the face should be reduced. 
d. Damage from storms or normal construction activities such as tire ruts or disturbance of 

swale stabilization should be repaired as soon as practical. 
5. Schematic Diagram of a Diversion Dike (NCTOG, 1993b): 
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3.2 SEDIMENT CONTROLS 
A. Temporary Construction Entrance/Exit. 

1. The purpose of a temporary construction entrance is to provide a stable entrance/exit condition 
from the construction site and keep mud and sediment off public roads. A stabilized construction 
entrance is a stabilized pad of crushed stone located at any point traffic will be entering or 
leaving the construction site from a public right-of-way, street, alley, sidewalk or parking area. 
The purpose of a stabilized construction entrance is to reduce or eliminate the tracking or 
flowing of sediment onto public rights-of-way. This practice should be used at all points of 
construction ingress and egress.  Excessive amounts of mud can also present a safety hazard to 
roadway users. To minimize the amount of sediment loss to nearby roads, access to the 
construction site should be limited to as few points as possible and vegetation around the 
perimeter should be protected where access is not necessary. A rock stabilized construction 
entrance should be used at all designated access points. 

2. Materials: 
a. The aggregate should consist of 4 to 8 inch washed stone over a stable foundation as 

specified in the plan. 
b. The aggregate should be placed with a minimum thickness of 8 inches. 
c. The geotextile fabric should be designed specifically for use as a soil filtration media with an 

approximate weight of 6 oz./yd2, a mullen burst rating of 140 lb/in2, and an equivalent 
opening size greater than a number 50 sieve. 

d. If a washing facility is required, a level area with a minimum of 4 inch washed stone or 
commercial rack should be included in the plans. Divert wastewater to a sediment trap or 
basin. 

3. Installation: 
a. Avoid curves on public roads and steep slopes. Remove vegetation and other objectionable 

material from the foundation area. Grade crown foundation for positive drainage. 
b. The minimum width of the entrance/exit should be 12 feet or the full width of exit roadway, 

whichever is greater. 
c. The construction entrance should be at least 50 feet long. 
d. If the slope toward the road exceeds 2%, construct a ridge, 6 to 8 inches high with 3:1 (H:V) 

side slopes, across the foundation approximately 15 feet from the entrance to divert runoff 
away from the public road. 

e. Place geotextile fabric and grade foundation to improve stability, especially where wet 
conditions are anticipated. 

f. Place stone to dimensions and grade shown on plans. Leave surface smooth and slope for 
drainage. 

g. Divert all surface runoff and drainage from the stone pad to a sediment trap or basin. 
h. Install pipe under pad as needed to maintain proper public road drainage. 

4. Common Trouble Points: 
a. Inadequate runoff control – sediment washes onto public road. 
b. Stone to small or geotextile fabric absent, results in muddy condition as stone is pressed into 

soil. 
c. Pad too short for heavy construction traffic – extend pad beyond the minimum 50 foot 

length as necessary. 
d. Pad not flared sufficiently at road surface, results in mud being tracked on to road and 

possible damage to road edge. 
e. Unstable foundation – use geotextile fabric under pad and/or improve foundation drainage. 

5. Inspection and Maintenance Guidelines: 
a. The entrance should be maintained in a condition, which will prevent tracking or flowing of 

sediment onto public rights-of-way. This may require periodic top dressing with additional 
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stone as conditions demand and repair and/or cleanout of any measures used to trap 
sediment. 

b. All sediment spilled, dropped, washed or tracked on to public rights-of-way should be 
removed immediately by contractor. 

c. When necessary, wheels should be cleaned to remove sediment prior to entrance onto 
public right-of-way. 

d. When washing is required, it should be done on an area stabilized with crushed stone that 
drains into an approved sediment trap or sediment basin. 

e. All sediment should be prevented from entering any storm drain, ditch or water course by 
using approved methods. 

6. Schematic Diagram of a Temporary Construction Entrance/Exit (after NC, 1993): 
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B. Silt Fence. 

1. A silt fence is a barrier consisting of geotextile fabric supported by metal posts to prevent soil 
and sediment loss from a site. When properly used, silt fences can be highly effective at 
controlling sediment from disturbed areas. They cause runoff to pond, allowing heavier solids to 
settle out. If not properly installed, silt fences are not likely to be effective. 

2. The purpose of a silt fence is to intercept and detain water-borne sediment from unprotected 
areas of a limited extent. Silt fence is used during the period of construction near the perimeter 
of a disturbed area to intercept sediment while allowing water to percolate through. This fence 
should remain in place until the disturbed area is permanently stabilized. Silt fence should not be 
used where there is a concentration of water in a channel or drainage way. If concentrated flow 
occurs after installation, corrective action must be taken such as placing a rock berm in the areas 
of concentrated flow. Silt fencing within the site may be temporarily moved during the day to 
allow construction activity provided it is replaced and properly anchored to the ground at the 
end of the day. Silt fences on the perimeter of the site or around drainage ways should not be 
moved at any time. 

3. Materials: 
a. Filter Fabric: 

1) General: The filter fabric shall be of non-woven polypropylene, polyethylene or 
polyamide thermoplastic fibers with non-raveling edges.  The fabric shall be non-
biodegradable, inert to most soil chemicals, ultraviolet resistant, unaffected by 
moisture or other weather conditions, and permeable to water while retaining 
sediment.  The filter fabric shall be supplied in rolls a minimum of 36 inches wide. 

2) Physical Requirements: The fabric shall meet the following requirements when 
sampled and tested in accordance with the methods indicated: 

 
PHYSICAL PROPERTIES METHOD REQUIREMENTS 
Fabric Weight (oz/sy) ASTM D3776 4.5 minimum 
Water Flow Rate (gal/sq ft/min) ASTM D4491 40 maximum 
Equivalent Opening Size ASTM D4751 20 - 100 
Grab Tensile (lbs) ASTM D4632 100 minimum 
Millen Burst Strength (psi) ASTM D3786 300 minimum 
Ultraviolet Resistance ASTM D1682 70 minimum 
Trapezoid Tear (lbs) ASTM D4533 55 minimum 
Elongation (%) ASTM D4632 30 maximum 

 
b. Fence Posts: Posts shall be painted or galvanized steel Tee of Y Posts with anchor plates, not 

less than 5 feet in length with a minimum weight of 1.3 pounds per foot with a minimum 
Brinell Hardness of 143.  Hangers shall be adequate to secure fence and fabric to posts.  
Posts and anchor plates shall conform to ASTM A702. 

c. Woven Wire shall be welded wire fabric 2x4-W1.0 x W 1.0. 
4. Installation: 

a. Steel posts, which support the silt fence, should be installed on a slight angle toward the 
anticipated runoff source. Post must be embedded a minimum of 1 foot deep and spaced 
not more than 8 feet on center.  Where water concentrates, the maximum spacing should be 
6 feet. 

b. Lay out fencing down-slope of disturbed area, following the contour as closely as possible. 
The fence should be sited so that the maximum drainage area is ¼ acre/100 feet of fence. 

c. The toe of the silt fence should be trenched in with a spade or mechanical trencher, so that 
the down-slope face of the trench is flat and perpendicular to the line of flow. Where fence 
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cannot be trenched in (e.g., pavement or rock outcrop), weight fabric flap with 3 inches of 
pea gravel on uphill side to prevent flow from seeping under fence. 

d. The trench must be a minimum of 6 inches deep and 6 inches wide to allow for the silt fence 
fabric to be laid in the ground and backfilled with compacted material. 

e. Silt fence should be securely fastened to each steel support post or to woven wire, which is 
in turn attached to the steel fence post. There should be a 3-foot overlap, securely fastened 
where ends of fabric meet. 

f. Silt fence should be removed when the site is completely stabilized so as not to block or 
impede storm flow or drainage. 

5. Common Trouble Points: 
a. Fence not installed along the contour causing water to concentrate and flow over the fence. 
b. Fabric not seated securely to ground (runoff passing under fence). 
c. Fence not installed perpendicular to flow line (runoff escaping around sides). 
d. Fence treating too large an area, or excessive channel flow (runoff overtops or collapses 

fence). 
6. Inspection and Maintenance Guidelines: 

a. Inspect all fencing weekly, and after any rainfall. 
b. Remove sediment when buildup reaches 6 inches, or install a second line of fencing parallel 

to the old fence. 
c. Replace any torn fabric or install a second line of fencing parallel to the torn section. 
d. Replace or repair any sections crushed or collapsed in the course of construction activity. If a 

section of fence is obstructing vehicular access, consider relocating it to a spot where it will 
provide equal protection, but will not obstruct vehicles. A triangular filter dike may be 
preferable to a silt fence at common vehicle access points. 

7. Schematic Diagram of a Silt Fence: 
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C. Triangular Sediment Filter Dikes. 

1. The purpose of a triangular sediment filter dike is to intercept and detain water-borne sediment 
from unprotected areas of limited extent. The triangular sediment filter dike is used where there 
is no concentration of water in a channel or other drainage way above the barrier and the 
contributing drainage area is less than one acre. If the uphill slope above the dike exceeds 10%, 
the length of the slope above the dike should be less than 50 feet. If concentrated flow occurs 
after installation, corrective action should be taken such as placing rock berm in the areas of 
concentrated flow. This measure is effective on paved areas where installation of silt fence is not 
possible or where vehicle access must be maintained. The advantage of these controls is the ease 
with which they can be moved to allow vehicle traffic, then reinstalled to maintain sediment 
control. 

2. Materials: 
a. Silt fence material should be polypropylene, polyethylene or polyamide woven or non-

woven fabric. The fabric width should be 36 inches, with a minimum unit weight of 4.5 
oz./yd., mullen burst strength exceeding 190 lb/in 2, ultraviolet stability exceeding 70%, and 
minimum apparent opening size of U.S. Sieve No. 30. 

b. The dike structure should be 6-gauge 6” x 6” wire mesh folded into triangular form being 
eighteen (18) inches on each side. 

3. Installation: 
a. As shown in the schematic below, the frame should be constructed of 6” x 6”, 6 gauge 

welded wire mesh, 18 inches per side, and wrapped with geotextile fabric the same 
composition as that used for silt fences. 

b. Filter material should lap over ends six (6) inches to cover dike to dike junction; each 
junction should be secured by shoat rings. 

c. Position dike parallel to the contours, with the end of each section closely abutting the 
adjacent sections. 

d. There are several options for fastening the filter dike to the ground as shown in schematic 
below. The fabric skirt may be toed-in with 6 inches of compacted material, or 12 inches of 
the fabric skirt should extend uphill and be secured with a minimum of 3 inches of open 
graded rock, or with staples or nails. If these two options are not feasible the dike structure 
may be trenched in 4 inches. 

e. Triangular sediment filter dikes should be installed across exposed slopes during 
construction with ends of the dike tied into existing grades to prevent failure and should 
intercept no more than one acre of runoff. 

f. When moved to allow vehicular access, the dikes should be reinstalled as soon as possible, 
but always at the end of the workday. 

4. Schematic Diagram of a Triangular Sediment Filter Dike: 
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D. High Service Berm. 

1. Materials: 
a. Silt fence material should be polypropylene, polyethylene or polyamide woven or nonwoven 

fabric. The fabric width should be 36 inches, with a minimum unit weight of 4.5 oz./yd., 
mullen burst strength exceeding 190 lb/in 2, ultraviolet stability exceeding 70%, and 
minimum apparent opening size of U.S. Sieve No. 30. 

b. Fence posts should be made of hot rolled steel, at least 4 feet long with Tee or Y-bar cross 
section, surface painted or galvanized, minimum nominal weight 1.25 lb/ft2, and Brindell 
hardness exceeding 140.  Rebar (either #5 or #6) may also be used to anchor the berm. 

c. Woven wire backing to support the fabric should be galvanized 2” x 4” welded wire, 12 
gauge minimum. 

d. The berm structure should be secured with a woven wire sheathing having maximum 
opening of 1 inch and a minimum wire diameter of 20 gauge galvanized and should be 
secured with shoat rings. 

e. Clean, open graded 3-to 5-inch diameter rock should be used, except in areas where high 
velocities or large volumes of flow are expected, where 5-to 8-inch diameter rocks may be 
used. 

2. Installation: 
a. Lay out the woven wire sheathing perpendicular to the flow line.  The sheathing should be 

20 gauge woven wire mesh with 1-inch openings. 
b. Install the silt fence along the center of the proposed berm placement, as with a normal silt 

fence described in Section 3.2 B. 
c. Place the rock along the sheathing on both sides of the silt fence as shown in the diagram 

below, to a height not less than 24 inches.  Clean, open graded 3-5” diameter rock should be 
used, except in areas where high velocities or large volumes of flow are expected, where 5-
to 8-inch diameter rock may be used. 

d. Wrap the wire sheathing around the rock and secure the tie wire so that the ends of the 
sheathing overlap at least 2 inches, and the berm retains its shape when walked upon. 

e. The high service rock berm should be removed when the site is revegetated or otherwise 
stabilized or it may remain in place as a permanent BMP if drainage is adequate. 

3. Common Trouble Points: 
a. Insufficient berm height or length (runoff quickly escapes over top or around sides of berm). 
b. Berm not installed perpendicular to flow line (runoff escaping around one side). 
c. Internal silt fence not anchored securely to ground (high flows displacing berm). 
d. When installed in streambeds, they often result in diversion scour, so their use in this setting 

is not recommended. 
4. Inspection and Maintenance Guidelines: 

a. Inspection should be made weekly and after each rainfall by the responsible party.  For 
installations in streambeds, additional daily inspections should be made on rock berm. 

b. Remove sediment and other debris when buildup reaches 6 inches and dispose of the 
accumulated silt of in an approved manner. 

c. Repair any loose wire sheathing. 
d. The berm should be reshaped as needed during inspection. 
e. The berm should be replaced when the structure ceases to function as intended due to silt 

accumulation among the rocks, washout, construction traffic damage, etc. 
f. The rock berm should be left in place until all upstream areas are stabilized and accumulated 

silt removed. 
5. Schematic Diagram of a High Service Rock Berm (LCRS, 1998): 
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SECTION 024113 - SELECTIVE SITE DEMOLITION AND REMOVALS 
 

 
PART 1 GENERAL 

 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 

 
A. Provide all equipment and do all work necessary to demolish and/or remove the structures, 

including walls, fences, curbs and pavements indicated, and prepare the site as indicated on the 

Drawings. 

 

B. Related Sections: 

 

1. Section 015639 “Temporary Tree and Plant Protection” 

2. Section 024116 “Structural Demolition”. 

3. Section 024296 “Historic Removal and Dismantling.”  

 
1.3 SUBMITTALS 

 
A. The following shall be submitted: 

 
1. Permit for transport and legal disposal off-site of demolition material and debris as required. 

2. Demolition procedures and operational sequence for review and acceptance by Landscape 
Architect. 

3. Location plan of staging areas and schedule for moving staging equipment into those areas shall 

be submitted for Landscape Architect's approval prior to mobilization and related site 

preparation operations. 
4. A list of all site operations and programs to be accommodated during construction period. 
5. Submit procedures for means and methods for salvaged and stockpiled materials. Include an 

itemized photographic inventory with description of the items. The description shall include the 
location of the item on site, an evaluation of the condition and recommendations in a catalog 
format.  

 
B. Predemolition Photographs: Show existing conditions of adjoining construction and site 

improvements, including finish surfaces, that might be misconstrued as damage caused by 

demolition operations. Submit before the Work begins. 

 
1.4 QUALITY ASSURANCE 

 
A. Predemolition Conference: Conduct conference at Project site prior to the start of work with the 

Owner, Owner’s representative, Project Architects, Structural Engineer and Landscape Architect. 
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1.5 PROTECTION 
 

A. Do not interfere with use of adjacent buildings. Maintain free and safe passage to and from. 
 

B. Prevent movement or settlement of adjacent structures. Provide and place bracing or shoring and 

be responsible for safety and support of structures. Assume liability for such movement, 

settlement, damage, or injury. 

 
1.6 MAINTAINING TRAFFIC 

 
A. Do not close or obstruct roadways without permits and or written permission. 

 
B. Conduct operations with minimum interference to offsite public or private roadways. 

 

1.7 MATERIALS OWNERSHIP 
 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 
 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition shall remain the property of Owner. 

 
1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

 
 

PART 2 PRODUCTS 
 

2.1 STOCKPILING 

 
A. Materials indicated on plans for stockpiling shall be restored to "like-new" condition utilizing 

state of the art means and methods to be submitted and approved by Owner. Keep records of 

where material was salvaged from and segregate materials by area and submit to owner. 

 
2.2 SALVAGING 

 
A. Materials indicated on the Drawings or designated in the field by the Owner to be salvaged shall 

be carefully removed and delivered to a location on site to be determined by the Owner. 

 
B. Mechanical and electrical items to be salvaged shall be protected from the weather. 

 
C. Miscellaneous Salvage: Due to the Historic significance of this site special consideration shall be given to 

stone and other items that may be discovered during excavation and grading work. It is desired that any 
stone cobble rubble blocks or otherwise is salvaged and stockpiled for reuse.  

 
D. Storage requirements during construction. Storage site/location to be determined and reviewed 

by Landscape Architect and Owner. 

 

 

PART 3 EXECUTION 
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3.1 DEMOLITION 

 
A. The intent of the drawings indicate all of the items to be removed but may not include all 

structures, trees shrubs, rootballs or other hidden conditions that require removal or 

remediation. Report any items to the Owner or Landscape Architect that require removal that 

are not shown on the drawings in writing.  

 
B. Structures, including trees and rootballs indicated to be removed shall be completely removed 

including foundations, except when approved by the Landscape Architect, to a minimum of 4 ft. 

below finished grade for graded areas. 

 
C. Remove from site and disposed of by safe means so as not endanger health of workers and 

public. 

 
D. Backfill areas excavated as a result of demolition. 

 
E. Rough grade areas affected by demolition and leave areas level, maintaining grades and 

contours of site. 

 
F. Site Access and Temporary Controls: Conduct demolition and debris-removal operations to 

ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied 

and used facilities. 

3.2 REMOVALS 
 

A. Materials indicated on the Drawings or designated by the Landscape Architect in the field to be 

removed shall be dismantled, removed, and legally disposed of off-site or stockpiled as indicated 

on the Drawings. 

 
B. Areas formerly occupied by structures shall be regraded to conform with surrounding 

topography following demolition. 

 
C. Remove all existing play structures, footings and other associated play structures from the site 

 
3.3 STOCKPILED MATERIALS 

 
A. Materials indicated on the Drawings or designated by the Landscape Architect in the field to be 

salvaged shall be carefully removed, protected from damage, and put in temporary storage. 

Keep records of where material was salvaged from and segregate materials by area.  

 
3.4 SALVAGEABLE MATERIALS 

 
A. Materials indicated on the Drawings or designated by the Landscape Architect in the field to be 

salvaged shall be carefully removed, protected from damage, and put in temporary storage. 

 

B. Clean salvaged items of all deleterious material without altering the condition or integrity of the 

object. 

 
3.5 PROTECTION OF EXISTING STRUCTURES AND UTILITIES 
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A. Existing memorials, fences, stone walls, catch basins, structures and utilities shall be suitably 

protected from damage. 

 
 
 

3.6 PAVEMENT AND CURB REMOVAL 
 

A. Where pavement and/or curb to be removed abuts pavement and curb to remain, a neat, 

straight saw cut shall be made with a concrete power saw. 

 
1. Pavement and/or curb removal shall include removal of subbase as required to 

accommodate proposed construction materials. 

 
3.7 DISPOSAL OF MATERIALS 

 
A. Material resulting from demolition and not scheduled for salvaging shall become the property of 

the Contractor and shall be suitably disposed of off-site. Disposal shall be performed as promptly 

as possible and not left until the final clean up. 

 
B. Debris, rubbish, and other material shall be disposed of promptly and shall not be left until final 

cleanup of site. 

 

 
END OF SECTION 
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Selective demolition of building elements for alteration purposes.

1.2 RELATED REQUIREMENTS
A. Section 003100 - Available Project Information:  Existing building survey conducted by Owner;

information about known hazardous materials.
B. Section 011000 - Summary:  Limitations on Contractor's use of site and premises.
C. Section 011000 - Summary:  Description of items to be salvaged or removed for re-use by Contractor.
D. Section 015000 - Temporary Facilities and Controls:  Site fences, security, protective barriers, and

waste removal.
E. Section 015713 - Temporary Erosion and Sediment Control.
F. Section 016000 - Product Requirements:  Handling and storage of items removed for salvage and

relocation.
G. Section 017000 - Execution and Closeout Requirements:  Project conditions; protection of bench

marks, survey control points, and existing construction to remain; reinstallation of removed products;
temporary bracing and shoring.

H. Section 017419 - Construction Waste Management and Disposal:  Limitations on disposal of removed
materials; requirements for recycling.

1.3 REFERENCE STANDARDS
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2019.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Site Plan:  Showing:

1. Areas for temporary construction and field offices.
2. Areas for temporary and permanent placement of removed materials.

C. Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.
1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and

construction of barricades and fences.
a. Shoring plan shall be prepared under the direct supervision of a professional engineer.  Shop

drawings shall be signed and sealed by Registered Professional Engineer.
2. Identify demolition firm and submit qualifications.

D. Project Record Documents:  Accurately record actual locations of capped and active utilities and
subsurface construction.

1.5 QUALITY ASSURANCE
A. Demolition Firm Qualifications:  Company specializing in the type of work required.

1. Minimum of ​5​ years of ​documented​ experience.

PART 2  PRODUCTS

2.1 MATERIALS
A. Fill Material:  As specified in Section 312323 - Fill.

PART 3  EXECUTION

3.1 SCOPE
A. Selective demolition of building elements for alteration purposes.
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B. Within area of new construction, remove foundation walls and footings to a minimum of 2 feet below
finished grade.

C. Outside area of new construction, remove foundation walls and footings to a minimum of 2 feet below
finished grade.

D. Remove concrete slabs on grade within site boundaries.
E. Remove other items indicated, for ​salvage, relocation, and recycling​.
F. Fill excavations, open pits, and holes in ground areas generated as result of removals, using specified

fill; compact fill ​__________​.
3.2 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.

1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do

not allow worker or public access within range of potential collapse of unstable structures.
5. Provide, erect, and maintain temporary barriers and security devices.
6. Use physical barriers to prevent access to areas that could be hazardous to workers or the public.
7. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and exits; do not

obstruct required exits at any time; protect persons using entrances and exits from removal
operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment will
traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

D. Minimize production of dust due to demolition operations; do not use water if that will result in ice,
flooding, sedimentation of public waterways or storm sewers, or other pollution.

E. If hazardous materials are discovered during removal operations, stop work and notify
Architect/Structural Engineer of Record and Owner; hazardous materials include regulated asbestos
containing materials, lead, PCB's, and mercury.

3.3 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their

requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior

written notification to Owner.
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3

days prior written notification to Owner.
F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility

type; protect from damage due to subsequent construction, using substantial barricades if necessary.
G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and

abandoned utilities.
H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition zone;

identify and mark utilities to be subsequently reconnected, in same manner as other utilities to
remain.



Brackenridge Park Phase 2 Structural Demolition
San Antonio, TX Section 024116 

Page 3 

95% CONSTRUCTION DOCUMENTS 30 May 2025
Lundy & Franke Engineering, Inc.

3.4 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and existing

record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect/Structural Engineer of Record before disturbing existing

installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.
C. Services (Including but not limited to ​HVAC, Plumbing, Fire Protection, Electrical, and

Telecommunications​): Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to equipment

and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new services,

maintain existing systems in service until new systems are complete and ready for service.
3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible

ceilings; remove back to source of supply where possible, otherwise cap stub and tag with
identification.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.5 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 02 29 96 – HISTORIC REMOVAL AND DISMANTLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes historic treatment procedures in the form of special types of selective demolition work 

for designated historic spaces, areas, rooms, clay tile roof material and surfaces and the following 
specific work: 
1. Removal and dismantling of indicated portions of building or structure and debris hauling. 
2. Removal and dismantling of indicated site elements and debris hauling. 
3. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 
1. Section 01 35 91 – Historic Treatment Procedures: General historic treatment requirements. 
2. Section 02 41 16 – Structure Demolition: Demolition of buildings and site improvements.  
3. Section 07 32 13 – Clay Tile Roofing. 

1.3 DEFINITIONS 
A. Dismantle: To disassemble or detach a historic item from a surface, or a non-historic item from a 

historic surface, using gentle methods and equipment to prevent damage to historic items and 
surfaces; disposing of items unless indicated to be salvaged or reinstalled. 

B. Existing to Remain: Existing items that are not to be removed or dismantled, except to the degree 
indicated for performing required Work. 

C. Remove: To take down or detach a non-historic item located within a historic space, area, or room, 
using methods and equipment to prevent damage to historic items and surfaces; disposing of items 
unless indicated to be salvaged or reinstalled. 

D. Retain: To keep existing items that are not to be removed or dismantled. 
E. Salvage: To protect removed or dismantled items and deliver them to Owner or reinstall. 

1.4 PRECONSTRUCTION MEETINGS 
A. Preconstruction Conference(s): Conduct conference(s) at General Contractor’s field office adjacent to 

Project site. 
1. Review minutes of Preliminary Historic Treatment Conference that pertain to removal and 

dismantling procedures and protection of historic areas and surfaces. 
2. Review list of items indicated to be salvaged. 
3. Verify qualifications of personnel assigned to perform removal and dismantling. 
4. Inspect and discuss condition of each construction type to be removed or dismantled. 
5. Review requirements of other work that depends on condition of substrates exposed by removal 

and dismantling work. 
6. Review methods and procedures related to removal and dismantling work, including, but not 

limited to, the following: 
a. Historic removal and dismantling specialist's personnel, equipment, and facilities needed to 

make progress and avoid delays. 
b. Materials, material application, sequencing, tolerances, and required clearances. 
c. Fire prevention. 
d. Coordination with building occupants. 
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1.5 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For historic removal and dismantling specialist and historic removal and dismantling 

specialist's field supervisors. 
B. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site 

improvements, including finish surfaces, that might be misconstrued as damage caused by Contractor's 
removal and dismantling operations. 

C. Removal and Dismantling Historic Treatment Program: Submit 30 days before work begins. 
D. List of Items Indicated to Be Salvaged: Prepare a list of items indicated on Drawings to be salvaged for 

Owner's use or for reinstallation. Submit 15 days before preconstruction conference. 
E. Inventory of Salvaged Items: After removal or dismantling work is complete, submit a list of items that 

have been salvaged. 
1. Include item description, item condition, number of items if more than one of a type, and tag 

number. 
2. As work proceeds, include on the inventory items that were indicated to be salvaged and items of 

historic importance discovered during the work. Document reasons, if any, why an item indicated 
to be salvaged was not salvaged. 

1.6 QUALITY ASSURANCE 
A. Historic Removal and Dismantling Specialist Qualifications: A qualified historic treatment specialist. 

General selective demolition experience is insufficient experience for historic removal and dismantling 
work. 

B. Removal and Dismantling Historic Treatment Program: Prepare a written, detailed description of 
materials, methods, equipment, and sequence of operations to be used for each phase of removal and 
dismantling work, including protection of surrounding and substrate materials and Project site. 
1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control 

partitions and means of egress from occupied areas coordinated with continuing on-site 
operations and other known work in progress. 

2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, and 
locations and details of temporary protective barriers. 

C. Regulatory Requirements: Comply with notification regulations of authorities having jurisdiction before 
beginning removal and dismantling work. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

1.7 FIELD CONDITIONS 
A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as 

practical. 
B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with 

removal and dismantling work. 
C. Hazardous Materials: Hazardous materials are present in construction affected by removal and 

dismantling work. A report on the presence of hazardous materials is on file for review and use. 
Examine report to become aware of locations where hazardous materials are present. 
1. Hazardous material remediation is specified elsewhere in the Contract Documents. 
2. Do not disturb hazardous materials or items suspected of containing hazardous materials, except 

under procedures specified elsewhere in the Contract Documents. 
3. If unanticipated asbestos is suspected, stop work in the area of potential hazard, shut off fans and 

other air handlers ventilating the area, and rope off area until the questionable material is 
identified. Reassign workers to continue work in unaffected areas. Resume work in the area of 
concern after safe working conditions are verified. 

D. Storage or sale of removed or dismantled items on-site is not permitted unless otherwise indicated. 
E. Do not remove materials when rain is forecasted or in progress.  
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PART 2 - PRODUCTS - (Not Used) 

PART 3 - EXECUTION 

3.1 HISTORIC REMOVAL AND DISMANTLING EQUIPMENT 
A. Removal Equipment: Use only hand-held tools, except as follows or unless otherwise approved by 

Architect on a case-by-case basis: 
1. Light jackhammers are allowed subject to Architect's approval. 
2. Large air hammers are not permitted. 

B. Dismantling Equipment: Use manual, hand-held tools, except as follows or otherwise approved by 
Architect on a case-by-case basis: 
1. Hand-held power tools and cutting torches are permitted only as submitted in the historic 

treatment program. They must be adjustable so as to penetrate or cut only the thickness of 
material being removed. 

2. Pry bars more than 18 inches (450 mm) long and hammers weighing more than 2 lb (0.9 kg) are 
not permitted for dismantling work. 

3.2 EXAMINATION 
A. Preparation for Removal and Dismantling: Examine construction to be removed or dismantled to 

determine best methods to safely and effectively perform removal and dismantling work. Examine 
adjacent work to determine what protective measures are necessary. Make explorations, probes, and 
inquiries as necessary to determine condition of construction to be removed or dismantled and 
location of utilities and services to remain that may be hidden by construction that is to be removed or 
dismantled. 
1. Verify that affected utilities are disconnected and capped. 
2. Inventory and record the condition of items to be removed and dismantled for reinstallation or 

salvage. Enter this information on the submittal of inventory of salvaged items. 
3. Before removal or dismantling of existing building elements that will be reproduced or duplicated 

in final Work, make permanent record of measurements, materials, and construction details 
required to make exact reproduction. 

4. Engineering Survey: Review Project professional engineer’s survey condition of historic building to 
determine whether removing any element might result in structural deficiency or unplanned 
collapse of any portion of structure as a result of removal and dismantling work. 

B. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs. 
1. Comply with requirements specified in Section 013233 "Photographic Documentation." 

C. Perform surveys as the Work progresses to detect hazards resulting from historic removal and 
dismantling procedures. 

3.3 HISTORIC REMOVAL AND DISMANTLING 
A. General: Have removal and dismantling work performed by a qualified historic removal and dismantling 

specialist. Ensure that historic removal and dismantling specialist's field supervisors are present when 
removal and dismantling work begins and during its progress. Salvage representative materials such as 
masonry, wood, hardware and architectural metals in good condition for potential reuse. 

B. Perform work according to the historic treatment program. 
1. Perform removal and dismantling to the limits indicated. 
2. Provide supports or reinforcement for existing construction that becomes temporarily weakened 

by removal and dismantling work, until the Project Work is completed unless otherwise indicated. 
3. Perform cutting by hand or with small power tools wherever possible. Cut holes and slots neatly 

to size required, with minimum disturbance of adjacent work. 
4. Do not operate air compressors inside building unless approved by Architect in each case. 
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5. Do not drill or cut columns, beams, joints, girders, structural slabs, or other structural supporting 
elements, without having Contractor's professional engineer's written approval for each location 
before such work is begun. 

6. Dispose of removed and dismantled items off-site unless indicated to be salvaged or reinstalled. 
C. Water-Mist Sprinkling: Use water-mist sprinkling and other wet methods to control dust only with 

adequate, approved procedures and equipment according to the historic treatment program to ensure 
that such water does not create a hazard or adversely affect other building areas or materials. 

D. Unacceptable Equipment: Keep equipment that is not permitted for historic removal or dismantling 
work away from the vicinity where such work is being performed. 

E. Removing and Dismantling Items on or Near Historic Surfaces: 
1. Use only dismantling equipment and procedures within 12 inches (300 mm) of historic surface. Do 

not use pry bars. Protect historic surface from contact with or damage by tools. 
2. Unfasten items in the opposite order from which they were installed. 
3. Support each item as it becomes loosened to prevent stress and damage to the historic surface. 
4. Dismantle anchorages. 

F.      Masonry Walls: 
1. Remove masonry carefully, and erect temporary bracing and supports as needed to prevent 

collapse of materials being removed. 
2. Dismantle top edge and sides before removing wall. Stop removal work and immediately inform 

Architect if any structural elements above or adjacent to the work show signs of distress or 
dislocation during any phase of removal work. 

3. Remove wall in easily managed pieces. 
4. During removal, maintain the stability of the partially remaining wall. Notify Architect of the 

condition of temporary bracing for wall if work is temporarily stopped during the wall's removal. 
G. Steelwork: 

1. Expose structural steel for examination by Architect and Contractor's professional engineer before 
proceeding with removal or dismantling. 

2. If distress in structure is apparent during performance of the work, stop removal or dismantling 
and take immediate precautionary measures to ensure safety of the structure. Inform Architect of 
the problem, steps taken, and proposed corrective actions. 

3. Brace and support structural steel being removed and remaining during removal and dismantling. 
4. Concrete-Encased Steel: Where steel is known to be encased by concrete that is being removed, 

saw cut with blades that can cut no deeper than the thickness of the concrete cover, with an 
adequate margin for error in the location of the steel. Isolate sections of concrete by saw cutting 
before beginning removal. 

H. Anchorages: 
1. Remove anchorages associated with removed items. 
2. Dismantle anchorages associated with dismantled items. 
3. In non-historic surfaces, patch holes created by anchorage removal or dismantling according to 

the requirements for new work. 
4. In historic surfaces, patch or repair holes created by anchorage removal or dismantling according 

to Section that is specific to the historic surface being patched. 

I. Clay Tile Roofing: 
1. Carefully examine, measure and record existing tile patterns at edges, hips, ridges, texture, finish, 

color blend, blend percentages, exposure, fittings, covers, trim, physical characteristics, and other 
special conditions for reference in reinstallation. Measure the exposed dimensions and amount of 
lap of each type piece prior to removal as well as length, width and thickness after removal. 

2. Remove clay tiles at Restroom Pavilion A and Electric Pump House #3 parapet carefully. 
3. Inspect each tile for damage and retain only sound tiles. 
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4. The Contractor shall take all precautions necessary to salvage existing tile intact as the tiles are 
removed from Electric Pump House #3 and Restroom Pavilion A. 

5. Chipped, cracked and broken tiles shall be discarded. The Architect will inspect chipped tile and 
may accept tile with minor chips. 

6. Contaminants such as mortar, sealant, and/or roofing cement shall be removed from salvaged tile 
to the greatest extent possible. The Architect shall determine what contaminants are acceptable 
and may remain. Tiles broken in the cleaning process shall be discarded. 

7. Sort by building and store tile roofing materials in a dry location. Place on platforms off the ground 
covered with waterproof coverings which will not produce any condensation, if stored outside. 
The Contractor shall stock the salvaged tile in a location coordinated with the Owner. 

8. Stack tiles so that the loads are properly placed as not to damage the tiles and the tiles are located 
for minimum handling. Do not stack or store the roofing materials on the roof structure. Improper 
loads may cause the structure to fail. Tiles shall be stacked no higher than recommended by 
Ludowici or other qualified replicator. Block tiles to avoid slippage and/or toppling. 

9. Remove no more than can be replaced or where roof removal zone can be protected or repaired 
in one day. 

10. Protect from mechanical damage incurred by walking on tiles or by tools. Utilize heavy pads and 
ridge ladders to equalize a person’s weight whenever any work is done on the roof. 

11. Every precaution shall be taken to ensure rake and special shape tiles remain unbroken during tile 
removal, repairs and re-installation. In the event any that these tile are broken the Contractor shall 
replace with an in-kind match or order special replacement pieces from Basis-of-Design Ludowici. 
For replication purposes, send removed physical samples to Ludowici Technical Department for 
analyzing and identifying the tile for fabrication. Access the Ludowici form using the following link: 
https://ludowici.my.site.com/IncomingSamples/s/.   

 
The submittal process is below: 
  
1. Click Create a New Incoming Sample button. 
2. Name the project Brackenridge Park Restroom Pavilions 
3. Complete the Project Address section. 
4. Enter your Company information 
5. Name Cindy Walker as the Sales Representative. Cindy.Walker@ludowici.com 
6. Make sure to use your email to confirm. 
7. Pick Number of Samples Shipped and 
8. Pick what you want to have happen. Confirm with Architect. 
9. Click NEXT. 
10. Upload any picture. 
11. Then Upload and Submit. 
12. You should get a message, and then an email will be sent to you as the customer and the 

sales representative. 
13. Within a few minutes, you will receive an email, with an attached PDF that WOULD BE 

INCLUDED IN THE BOX you are using to ship the samples. 
14. Please pack samples carefully and securely to avoid breakage in shipment – it is best to use 

bubble wrap in addition to other packing materials. 
 

 
 

END OF SECTION 02 42 96 
 

https://urldefense.proofpoint.com/v2/url?u=https-3A__ludowici.my.site.com_IncomingSamples_s_&d=DwMFAg&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=s47Xnw6RE8hnhPK5wFYtCnT_PXX4VYLSg_1BkgpHwuA&m=JgSD2AhHRMKkgge5-PqTNFj-t3vPiKVmhoTfuQqIbKg0gq8BbeNNdAPZxWOZ2wQo&s=BuVPTSvOD3N3L-4BUxonRNUoPJnob1-GNIZaSQguofw&e=


Brackenridge Park Phase I  HISTORIC REMOVAL AND DISMANTLING 
San Antonio, TX  Section 02 29 96 
  Page 6 
 

 
ISSUED FOR 95% CONSTRUCTION DOCUMENTS  29 MAY 2025 
©2025 Seventh Generation Design, Inc. (v2025.05.29) 
 

 
 



DIVISION 03 

 

Concrete 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

95% Construction Documents 

 



Brackenridge Park Phase 2 Historic Concrete Repair
San Antonio, TX Section 030100 

Page 1 

95% CONSTRUCTION DOCUMENTS 30 May 2025
Lundy & Franke Engineering, Inc.

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Repair of exposed structural, shrinkage, and settlement cracks.
B. Resurfacing of concrete surfaces having spalled areas and other damage.
C. Repair of deteriorated concrete.
D. Repair of internal concrete reinforcement.

1.2 RELATED REQUIREMENTS
A. Section 013591 - Historic Preservation Treatment Procedures
B. Section 033000 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,

troweling, and similar operations; curing.
1.3 DEFINITIONS

A. Carbon Fiber Reinforced Polymer (CFRP):  Composite material comprising a polymer matrix reinforced
with carbon fiber cloth, mat, or strands.

1.4 REFERENCE STANDARDS
A. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete

Reinforcement; 2022.
B. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
C. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2018.
D. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens;

2023.
E. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement Mortars

(Using 50 mm [2 in.] Cube Specimens); 2023.
F. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
G. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.
H. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete;

2020a.
I. ASTM C928/C928M - Standard Specification for Packaged, Dry, Rapid-Hardening Cementitious

Materials for Concrete Repairs; 2020a.
J. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to Hardened

Concrete; 2021.
K. ASTM D3039/D3039M - Standard Test Method for Tensile Properties of Polymer Matrix Composite

Materials; 2017.
L. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment (2020).
M. ICC-ES AC178 - Acceptance Criteria for Inspection and Verification of Concrete and Reinforced and

Unreinforced Masonry Strengthening Using Fiber-Reinforced Polymer (FRP) or Steel-Reinforced
Polymer (SRP) Composite Systems; 2017, with Editorial Revision (2020).

N. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, Polymer
Overlays, and Concrete Repair; 2013.

O. Additional Reference Guides:
1. Paul Gaudette and Deborah Slaton. Preservation Briefs 15: Preservation of Historic CONCRETE.

WASHINGTON, D.C.: NATIONAL PARK SERVICE, 2007.
2. American Concrete Institute. ACI PRC-515.3-20, Guide for Assessment and Surface Preparation for

Application of Protection Systems for Concrete.
3. American Concrete Institute. ACI PRC-546-14, Guide to Concrete Repair.
4. Ann Harrer, Paul Gaudette, and Deborah Slaton. “Approach to Preservation of Historic Concrete.”

Concrete Repair Bulletin, March/April 2020, 12-17.
1.5 SUBMITTALS

A. See Section 013000 - Submittal Procedures.
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B. Product Data:  Indicate product standards, physical and chemical characteristics, technical
specifications, limitations, maintenance instructions, and general recommendations regarding each
material.

C. Shop Drawings for Applied Composite Repairs:  Provide shop drawings signed and sealed by
Professional Engineer indicating:

1. Repair location.
2. Repair details.
3. Fiber type, dimensions, number, thickness, and direction of layers.
4. Installation sequence.
5. Splice details.
6. Joint and end details.
7. Anchorage.
8. Connections.

D. Manufacturer's instructions.
E. Field quality control submittals.
F. Field quality control submittals for CFRP.

1.6 QUALITY ASSURANCE
A. The contractor shall have experience on similar projects and historic preservation. High levels of

craftsmanship on these types of projects are required for successful repairs that match the existing
shaft.

B. Designer Qualifications: Perform design under direct supervision of ​Professional Engineer​ experienced
in historic concrete repairs of this type of work and licensed in ​Texas​.

C. Manufacturer Qualifications: Company specializing in manufacturing products associated with
repairing historic concrete, with not less than three years of documented experience.

D. Cleaner Qualifications:  Company specializing in, and with minimum of 3 years of experience in, the
type of cleaning specified.

E. Installer Qualifications: Company specializing in performing historic conrete repair work of the type
specified and with minimum of 3 years of documented experience.

F. Welder Qualifications:  Welding processes and welding operators qualified in accordance with AWS
D1.4/D1.4M and dated no more than 12 months before start of scheduled welding work.

1.7 MOCK-UPS
A. Refer to architectural drawings sheet A1.2 Items #1 and # 2 for required mock-ups.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Comply with manufacturers' instructions for storage, shelf life limitations, and handling of products.
B. Deliver polymer resin materials in original factory-sealed containers with manufacturer's labels intact

and legible. Verify product nomenclature, manufacturer's name, product identification, batch number,
date of manufacture, and shelf life or expiration date. Do not use polymer resin materials that have
exceeded shelf life.

C. Store materials in covered, well-ventilated area and according to manufacturer's written storage
instructions. Store polymer resins and hardeners separate from construction materials that can absorb
odors.

PART 2  PRODUCTS

2.1 CLEANING OF CONCRETE
A. Clean entirety of concrete shaft per Specification Section 030301 prior to patching work. All color

matching patches shall match the cleaned concrete surface.
2.2 REBAR AND STEEL CLEANING/COATING

A. Cleaning of Rebar
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1. Rust, scale, mortar, concrete, dust and other loose and deleterious material which reduces bond
or contributes to corrosion shall be removed by blast cleaning or other means of mechanical
abrasion and reinforcement.

B. Coat all existing reinforcing
1.  Products

a. Armatec-10 Primer
b. Armatec-108 Reinforcement Corrosion Protection
c. Armatec-110 EpoCem Reinforcement Corrosion Protection
d. Substitutions:  ​See Section 016000 - Product Requirements​.

2.3 HISTORIC CONRETE SPALL REPAIR MATERIALS
A. Manufacturers:

1. TintCrete Concrete by JE Tomes: www.jetomes.com
2. Substitutions: See Section 016000 - Product Requirements.

B. Spall Repair Materials
1. Pour and Pump 1 component color tinted polymer modified high flow concrete mix with corrosion

inhibitor
2. Provide custom color match product

a. The repair material is to match the color, texture, and finish of the existing concrete shaft.
There is variation in the color, texture, and finish that the repair material shall match.

3. Minimum thickness of ¾”
4. Maximum thickness of 24”
5. Ensure proper water ratio and mixing procedure:

a. Force mixing is required with a slow speed drill with a paddle mixer or appropriately sized
mortar mixer. Barrel mixers are not recommended. Approximately 3.5 qt of water is required
to mix 65 lb of product. Inconsistent water/cement ratio will affect color. When using a hand
drill, add dry product slowly while mixing or introduce product in increments and mix in
between to reduce lumping and ensure consistency. Mix for 1 minute varying depth of
paddle in mixing container. Do not exceed 3.5 qt of water. Allow to sit 30 seconds, thus
allowing additives to take effect then continue mixing for an additional 1 minute.
Recommended slump is 4" to 8.

C. Ensure reinforcing is compatible with repair mix
2.4 HISTORIC CONCRETE CRACK PATCHING REPAIR MATERIALS

A. Manufacturers:
1. “TintCrete Patch” by JE Tomes: www.jetomes.com
2. Substitutions: See Section 016000 - Product Requirements.

B. Crack Repair Materials
1. Troweled 1 component color tinted polymer, modified high performance concrete repair and

resurfacing mortar
2. Provide custom color match product

a. The repair material is to match the color, texture, and finish of the existing concrete shaft.
There is variation in the color, texture, and finish that the repair material shall match

3. Minimum thickness of feathered edge
4. Maximum thickness of 1 ½”
5. Ensure proper water ratio and mixing procedure:
6. Ensure reinforcing is compatible with repair mortar

2.5 ACCESSORIES
A. Anchoring Adhesive:  Self-leveling or non-sag as applicable.

1. Self-Leveling Polyester-Based Products:
a. W. R. Meadows, Inc; Poly-Grip:  www.wrmeadows.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

B. Portland Cement:  ASTM C150/C150M, Type ​I​, ​grey​.
C. Sand:  ASTM C33/C33M or ASTM C404; uniformly graded, clean.
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D. Water:  Clean and potable.
E. Reinforcing Steel: ASTM A615/A615M Grade ​60 (60,000 psi)​ billet-steel ​deformed​ bars, ​unfinished​.
F. Stirrup Steel:  ASTM A1064/A1064M.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that surfaces are ready to receive work.
B. Beginning of installation means acceptance of substrate.

3.2 HISTORIC CONCRETE SPALL REPAIR
A. Clean entirety of the shaft per spec section 030301
B. Remove all loose concrete & remove minimum 2" beyond unsound or deteriorated area. Removal

geometry to be regular & without reentrant corners take care to prevent sawcutting of existing
reinforcement bars is limited is to be taken.

C. Remove concrete to a depth of a minimum of 3/4" behind existing. Reinforcement bars. Depth of
removal to be consistent throughout each repair area. Use of 15lb (maximum) chipping hammers only.

D. If exposed rebar is present, clean exposed rebar with abrasive blast cleaning,to best extent possible.
Coat exposed and cleaned rebar with sika armatec 10 zr primer, sika armatec 110 epocem, or
equivalent prior to concrete patching.

E. Verify extents of spalling and initiate a 3/4" deep saw cut at a minimum of 2" beyond furthestmost
point of each spall on each side. Take care to not cut existing rebar during saw cutting. Ref details in
structural drawings based on approximate spall sizes.

F. Prep and coat newly exposed rebar(if any from saw cutting) per note B
G. Clean & prepare exposed concrete surface for repair with abrasive blast Cleaning & dry.
H. Batch mixing. Force mixing is recommended with a slow speed drill with a paddle mixer or

appropriately sized mortar mixer. Barrel mixers are not recommended. Approximately 3.5 qt of water
is required to mix 65 lb of product. Inconsistent water/cement ratio will affect color. When using a
hand drill, add dry product slowly while mixing or introduce product in increments and mix in between
to reduce lumping and ensure consistency. Mix for 1 minute varying depth of paddle in mixing
container. Do not exceed 3.5 qt of water. Allow to sit 30 seconds, thus allowing additives to take effect
then continue mixing for an additional 1 minute. Recommended slump is 4" to 8". Ensure color of mix
is consistent with approved color samples.

I. Pour into a form the Tintcrete Concrete by je tomes, inc. or equivalent to the fully exposed spalled and
saw cut concrete surface per manufacturer's instructions. Apply to a clean, dry, sound substrate, with
ambient temperature above 40° F. Substrate is to be saturated surface dry (SSD), if applicable, but
otherwise hold no standing water prior to application. Check moisture content (mat test) prior to
applying any waterproof topping. Do not retemper already mixed material. Do not expose to rain or
flowing water during application. The concrete repair material shall be color and texture matched per
architectural requirements within Mock-up notes on sheet a1.2.

J. Curing. Rapid drying of cement-based products may cause cracking or de-bonding. Avoid applications
in high winds, excessive heat or blowing air directly on freshly placed product. Curing compounds, wet
burlap or polyethylene will reduce rapid drying but may cause color change or mar product surface.
Allow material to cure in form for 2 or more days before change or mar product surface. Allow
material to cure in form for 2 or more days before removing forms.

3.3 HISTORIC CONCRETE CRACK PATCHING REPAIR
A. Clean entirety of the shaft per spec section 030301
B. Verify exist. crack width cracks greater than 15 mils shall be repaired. Cracks smaller than is 15 mils

shall remain undertreated.
C. Remove all loose concrete around existing crack.
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D. If exposed rebar is present within crack, repair per concrete spalling notes.
E. Verify extents of cracking and initiate a 3/4" deep routing around the extents of the crack going

beyond each end of the crack a minimum of 1" per Structural Drawings
F. Existing concrete surface shall be clean, sound, and free of oil, grease, laitance, curing compounds, or

any other foreign substance. Areas treated with product must be free of dust and a]ny foreign matter
prior to topping application.

G. Mixing Guidelines: Approximately 3 to 4 qt of water is required to mix 50 lb of product for patching
applications. Slowly mix material into 3 qt of water and adjust water to desired consistency.
Inconsistent water/cement ration will affect color. Do not exceed 4 qt of water.

H. Trowel apply. Apply to a clean, dry, sound substrate above 40° F. Rub or scratch part of the mixed
material onto surface just prior to application. Do not allow rub or scratch coat to dry before
application. Apply material within 15 to 20 minutes of mixing. Rub or scratch part of the mixed
material onto surface just prior to application. Material is to be color matched to existing concrete per
architectural requirements within mock-up notes on sheet a1.2.

I. Curing. Rapid drying of cement-based products may cause cracking or de-bonding. Avoid are placing
concrete in these conditions, damp cure for 1 to 3 days. Curing compounds, wet burlap or
polyethylene will reduce rapid drying but may cause color change or mar product burlap or
polyethylene will reduce rapid drying but may cause color change or mar product surface

3.4 CONCRETE STRUCTURAL MEMBER REPAIR
3.5 CONCRETE SURFACE REPAIR USING CEMENTITIOUS MATERIALS
3.6 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.
B. An independent testing agency, as specified in Section 014000, will perform field inspection and

testing.
C. Field Quality Control for CFRP:

1. Inspect installation and test for compliance with ICC-ES AC178.
2. Inspect for voids, bubbles, and delaminations by performing a visual and acoustic tap test of

layered surface after 24 hours of initial resin saturant cure.
3. Test for material properties of CFRP in accordance with ASTM D3039/D3039M.
4. Nonconforming Work: Repair defective work after minimum cure time for CFRP laminates.

3.7 UNIT PRICING
A. Provide accounting for square foot or spall repair and lineal foot or crack repair. Refer to DRAWINGS

AND SPECIFICATION 012200.
END OF SECTION
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PART 1 GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A. Section includes historic treatment work consisting of cleaning historic cast-in-place concrete surfaces
to remove surface dirt, atmospheric pollutants, metallic stains, grease stains, and paint.  Cleaning
methods include low- and medium-pressure washing with cold and warm potable water, with and
without chemical solutions, for general surface cleaning. Cleaning methods also include the application
of chemical applications and poulticing for removal of metallic stains, grease stains, paint, and graffiti,
if required.

B. Section includes preconstruction procedures for determining the gentlest and lest invasive method of
cleaning historic cast-in-place surfaces to an acceptable aesthetic appearance without contributing to
their further deterioration.

C. Related Requirements:
1. Section 030100 "Maintenance of Concrete" for repair and rehabilitation treatments of cast-in-

place concrete.
2. Section 079200 "Joint Sealants" for new joint sealants for historic cast-in-place concrete.

1.3 UNIT PRICES
A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.
1.4 DEFINITIONS

A. Very Low-Pressure Spray: Less than 100 psi (690 kPa).
B. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa).
C. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa.
D. High-Pressure Spray: 800 to 1200 psi (5510 to 8250 kPa).

1.5 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference on historic cast-in-place concrete cleaning at General

Contractor’s field office at Project Site.
1. Review minutes of Preliminary Historic Treatment Conference that pertain to cast-in-place historic

treatment and cleaning.
2. Review methods and procedures related to cleaning historic concrete, including, but not limited

to, the following:
a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress

and avoid delays.
b. Erection sequencing, anchoring, and safety requirements of scaffolding, lifts and hoistways, if

required.
c. Coordination of scaffolding, lifts and hoistways access and use for all applicable rehabilitation

work.
d. Materials, material application, and sequencing.
e. Quality-control program.
f. Fire-protection plan.
g. Cleaning program.
h. Coordination with building and site occupants.

1.6 SEQUENCING AND SCHEDULING
A. Work Sequence: Perform historic concrete cleaning work in the following sequence:

1. Remove plant growth, equipment, conduits, and other obstructions.
2. Inspect concrete for open expansion and construction joints. Where repairs are required, delay

further cleaning work until after repairs are completed, cured, and dried to prevent the intrusion
of water and other cleaning materials into historic cast-in-place concrete assemblies.
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3. Remove paint.
4. Clean concrete.
5. Where water repellents or graffiti-resistant coatings are to be used on or near concrete work,

delay application of these chemicals until after cleaning.
B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in concrete units

according to historic concrete repair Sections.
1.7 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include material descriptions and application instructions.
2. Include test data substantiating that products comply with requirements.

1.8 INFORMATIONAL SUBMITTALS
A. Qualification Data: For historic treatment specialists, including field supervisors and workers, paint-

remover manufacturer, and chemical-cleaner manufacturer.
B. Preconstruction Test Reports: For cleaning materials and methods.
C. Quality-control program.
D. Cleaning program.

1.9 QUALITY ASSURANCE
A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and

Guidelines and the City of San Antonio’s Historic Preservation Guidelines. Refer to the following
publications available online (https://www.nps.gov/orgs/1739/preservation-briefs.htm) for additional
information regarding best preservation practices in cleaning of historic cast-in-place concrete:

1. “Preservation Brief Number 6: Dangers of Abrasive Cleaning to Historic Buildings.” Anne E.
Grimmer. Cautions against the use of sandblasting to clean various buildings and suggests
measures to mitigate the effects of improper cleaning. Explains the limited circumstances under
which abrasive cleaning may be appropriate. 1979.

2. “Preservation Brief Number 15: Preservation of Historic Concrete.” Paul Gaudette and Deborah
Slaton. Discusses the characteristics of concrete and causes of deterioration. Includes information
on cleaning, maintenance, and repair, and on protective systems. 2007. GPO stock number 024-
005-01253-2.

B. Historic Treatment Specialist Qualifications: A qualified historic concrete cleaning specialist with at
least seven years of experience with projects of similar scope and complexity. Experience cleaning new
concrete work is insufficient experience for historic treatment work.

C. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing concrete paint
removers that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site
inspection, preconstruction product testing, and on-site assistance.

D. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing concrete
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site
inspection, preconstruction product testing, and on-site assistance.

E. Quality-Control Program: Prepare a written quality-control program for this Project to systematically
demonstrate the ability of personnel to properly follow methods and use materials and tools without
damaging concrete. Include provisions for supervising performance and preventing damage.

F. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail,
including materials, methods, sequence, and equipment to be used; protection of surrounding
materials; and control of runoff during operations.

1. If materials and methods other than those indicated are proposed for any phase of cleaning work,
add to the quality-control program a written description of such materials and methods, including
evidence of successful use on comparable projects, and demonstrations to show their
effectiveness for this Project.

G. Test Patches and Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic
effects and to set quality standards for materials and execution.

1. Cleaning: Clean an area approximately 16 sq. ft. (1.5 sq. m) for each type of concrete and surface
condition.
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a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions.
Do not test cleaners and methods known to have deleterious effect.

b. Allow a waiting period of not less than seven days after completion of sample cleaning to
permit a study of sample panels for negative reactions.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.

1.10 PRECONSTRUCTION TESTING
A. Preconstruction Testing Service: Engage a qualified historic treatment specialist or one or more

chemical-cleaner and paint-remover manufacturers to perform preconstruction testing on concrete
surfaces.

1. Use test areas where directed by Architect and representative of proposed materials and existing
construction.

1.11 FIELD CONDITIONS
A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions

permit concrete cleaning work to be performed according to product manufacturers' written
instructions and specified requirements.

B. Clean concrete surfaces only when air temperature is 40 deg F (4 deg C) and above and is predicted to
remain so for at least seven days after completion of cleaning.

1.12 WARRANTIES
A. Cleaning Warranty: Cleaning procedures shall be warranted for a period of two years against harm to

substrate (masonry and mortar) or to adjacent materials including, but not limited to, discoloration of
substrate from improper procedures or usage, chemical damage from inadequate rinse procedures,
and abrasive damage from improper procedures.

PART 2 PRODUCTS

2.1 EQUIPMENT AND TECHNIQUES DEMONSTRATION
A. Demonstrate equipment and techniques of operation in an approved location and subject to approval.
B. Dependable and sufficient equipment, appropriate and adequate to accomplish the work specified,

shall be assembled at the work site in sufficient lead time before the start of the work to permit
inspection, calibration of weighing and measuring devices, adjustment of parts, and the making of any
repairs that may be required.

C. Maintain the equipment in good working condition throughout the project.
D. Cleaning equipment shall not cause staining, erosion, marring, or other damage or changes in the

appearance of the surfaces to be cleaned.
E. Sandblasting and high-pressure water cleaning equipment will not be allowed for cleaning historic

cast-in-place concrete surfaces.
F. Cleaning products that contain strong acids such as hydrochloric (muriatic) or hydrofluoric acid, which

damage concrete and are harmful to persons, animals, site features, and the environment, will not be
allowed for cleaning historic cast-in-place concrete surfaces.

G. Water Cleaning:
1. Provide water cleaning equipment including a trailer-mounted water tank, pumps, high-pressure

hose, wand with safety release cutoff control, nozzle, and auxiliary water resupply equipment.
2. The equipment shall not be operated at a pressure which will cause etching or other damage to

the masonry surface or mortar joints.
3. Operate the equipment at a discharge capacity of 55 psi and 2.5 to 3 gpm for general surface

cleaning operations.
4. The water tank and auxiliary re-supply equipment shall be of sufficient capacity to permit

continuous operations.
5. Provide protective covers and barriers as required to prevent over-spray onto adjacent surfaces.

H. Compressed air equipment shall deliver clean, oil and moisture free compressed air at the surface to
be cleaned.
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1. The compressed air line shall have at least two in-line air filters to remove oil and moisture from
the air supply. Test the compressed air supply during each shift for the presence of oil and
moisture.

2.2 PAINT REMOVERS
A. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-rinsable,

solvent-type paste, gel, or foamed emulsion formulation for removing paint from concrete; and
containing no methanol or methylene chloride.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. ABR Products, Inc.; ABR Citrus Paint Removers or Super Bio Strip Gel.
b. Cathedral Stone Products, Inc.; S-301, S-303 or S-305.
c. Dumond Chemicals, Inc.; Peel Away 7 without paper covering, Smart Strip, or Smart Strip Pro.
d. EaCo Chem, Inc.; InStrip.
e. PROSOCO, Inc.; Enviro Klean SafStrip, Enviro Klean SafStrip 8, or Sure Klean Graffiti Remover.

2. Basis of Design Product: Sure Klean Graffiti Remover.
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800)

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
b. Product Description: Sure Klean Graffiti Remover is a low-odor, water-rinseable product to

remove a variety of graffiti media from most smooth masonry, split-faced concrete block,
wood and metal surfaces. Graffiti Remover does not contain methanol, methylene chloride
or other halogenated solvents. Graffiti Remover is fully compliant with all known VOC
(volatile organic compound) regulations.

c. Product Technical Data:
1) Form: Clear, amber liquid with citrus odor
2) Specific Gravity: 1.03
3) pH: not applicable
4) Weight/Gallon: 8.60 pounds
5) Active Content: not applicable
6) Total Solids: not applicable
7) Voc Content:  30 percent maximum
8) Flash Point: greater than 212 degrees F (greater than 100 degrees C) ASTM D3278
9) Freeze Point: not applicable
10) Shelf Life: 2 years in tightly sealed, unopened container

d. Product Limitations:
1) Product efficiency is reduced during cold weather.
2) May damage synthetic or reflective glass.

B. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, water-
rinsable, solvent-type paste or gel formulation for removing paint from masonry; and containing no
methanol or methylene chloride.

1. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro Klean
Safety Peel 1, or comparable product by one of the following:
a. Dumond Chemicals, Inc.; Peel Away 6 or Peel Away 7.

2.3 CLEANING MATERIALS
A. Water: Potable.
B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium

pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for
every 5 gal. (20 L) of solution required.

D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of
tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15
quarts (15 L) of hot water for every 5 gal. (20 L) of solution required.
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E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that
contains detergents with chelating agents and is specifically formulated for cleaning concrete surfaces.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. Dumond Chemicals, Inc.; Safe n' Easy Ultimate Stone and Masonry Cleaner.
b. Price Research, Ltd.; Price Marble Cleaner-Gel.
c. PROSOCO, Inc.; Sure Klean 942 Limestone & Marble Cleaner.
d. Approved equal.

2. Basis of Design Product: PROSOCO, Inc. Sure Klean 942 Limestone & Marble Cleaner.
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800)

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
b. Product Description: Sure Klean® 942 Limestone & Marble Cleaner is a ready-to-use non-

acidic cleaning gel. Designed for removing moderate-to-severe atmospheric staining, this
low-odor gel cleaner is appropriate for use on exterior or interior masonry surfaces. Safe for
use on most polished or unpolished marble and limestone surfaces, 942 Limestone & Marble
Cleaner removes surface and subsurface staining, restoring surfaces to their original
appearance.

c. Product Technical Data:
1) Form: Clear amber gel with slight ammonia odor
2) Specific Gravity: 1.040
3) pH: 8.3
4) Weight/Gallon: 8.65 pounds
5) Active Content: not applicable
6) Total Solids: not applicable
7) Voc Content:  not applicable
8) Flash Point: greater than 200 degrees F (greater than 93 degrees C) ASTM D3278
9) Freeze Point: 25 degrees Fahrenheit (-4 degrees Celsius) ASTM D 1177
10) Shelf Life: 2 years in tightly sealed, unopened container

d. Product Limitations:
1) May damage highly polished limestone or marble surfaces. Always test.
2) Not for use in subfreezing temperatures. Gel will freeze.
3) Surface and air temperatures should be at least 50° F (10° C). Cold temperatures will

adversely affect the product’s cleaning properties.
F. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for

removing mold, mildew, and other organic soiling from ordinary building materials, including polished
stone, brick, aluminum, plastics, and wood.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. ABR Products, Inc.; Building Wash 3.
b. Cathedral Stone Products, Inc.; D/2 Biological Solution.
c. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich 910PM

Polished Marble/Granite Cleaner.
d. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer.
e. Hydrochemical Techniques, Inc.; HydroClean HT-700 Polished Marble & Granite Cleaner.
f. Price Research, Ltd.; Price Non-Acid Masonry Cleaner.
g. PROSOCO, Inc.; Enviro Klean 2010 All Surface Cleaner.
h. Approved equal.

2. Basis of Design Product: PROSOCO, Inc. Enviro Klean 2010 All Surface Cleaner.
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800)

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
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b. Product Description: Enviro Klean 2010 All Surface Cleaner is a mildly alkaline product for
cleaning and degreasing light-to-heavily soiled stone, tile, and masonry. It contains no harsh
acids, caustics or solvents.  EK 2010 is concentrated for the toughest industrial cleaning jobs
on concrete, metal and many other plant and warehouse surfaces but dilutable for home-use
on windows, bathroom tub and tile, countertops and more.

c. Product Technical Data:
1) Form: Clear Green liquid, fresh odor
2) Specific Gravity: 1.07
3) pH: 10.5; typical rinse water 7.8 to 8.2
4) Weight/Gallon: 8.90 pounds
5) Active Content: not applicable
6) Total Solids: not applicable
7) Voc Content:  not applicable
8) Flash Point: greater than 200 degrees F (greater than 93 degrees C) ASTM D3278
9) Freeze Point: 32 degrees Fahrenheit (0 degrees Celsius)
10) Shelf Life: 3 years in tightly sealed, unopened container

d. Product Limitations:
1) Repeated use may dull polished carbonate surfaces, including but not limited to

limestone, marble, and travertine.
G. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner containing no muriatic (hydrochloric),

hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.
1. Products: Subject to compliance with requirements, provide one of the following available

products that may be incorporated into the Work include, but are not limited to, the following:
a. ABR Products, Inc.; X-190 Limestone & Concrete Cleaner.
b. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich

Envirorestore 100 or Diedrich 910 Marble Cleaner.
c. PROSOCO, Inc.; Enviro Klean BioWash or Sure Klean Light Duty Restoration Cleaner.
d. Approved equal.

2. Basis of Design Product: PROSOCO, Inc. Sure Klean Light Duty Concrete Cleaner.
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800)

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
b. Product Description: Sure Klean® Light Duty Concrete Cleaner is specially formulated to

remove common construction and atmospheric staining from a variety of substrates,
including smooth architectural and engineered concrete, custom masonry, concrete brick,
manufactured stone and decorative pavers. The non-etching acidic cleaner removes rust,
mud, atmospheric dirt, mortar smears and other stains without altering the surface texture.

c. Product Technical Data:
1) Form: Clear, colorless liquid with slight odor
2) Specific Gravity: 1.129
3) pH: 1:14 at 1:2 dilution; 1:28 at 1:6 dilution
4) Weight/Gallon: 9.39 pounds
5) Active Content: not applicable
6) Total Solids: not applicable
7) Voc Content:  not applicable
8) Flash Point: not applicable
9) Freeze Point: 12 degrees Fahrenheit (-11 degrees Celsius)
10) Shelf Life: 3 years in tightly sealed, unopened container

d. Product Limitations:
1) Acidic contents may damage polished masonry, some non-masonry, and acid-sensitive

surfaces vitrine.
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2) May remove some surface-applied accent colors. Always test to confirm suitability and
results before overall application.

3) May damage treated low-E glass; acrylic and polycarbonate sheet glazing; and glazing
with surface-applied reflective, metallic, or other synthetic coatings and films. Always
test for adverse effects prior to overall application. If testing is not feasible or indicates
adverse effects, such substrates must be protected.

2.4 POULTICES
A. General Stain Remover Poultice: Manufacturer's standard, non-acidic, ready-to-use, low-odor poultice

paste for general stain removal and deep-seated oil, dirt, harmful salts and other embedded stains out
of sensitive masonry and concrete surfaces.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. PROSOCO, Inc.; Sure Klean 1260 Limestone & Marble Poultice.
b. Approved equal.

B. Metallic Salt Stain Remover Poultice: Manufacturer's standard, two-part, metallic stain remover
designed to solubilize deep-seated copper sulfate and other metallic salts and draw staining elements
out of masonry and concrete surfaces.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. PROSOCO, Inc.; Copper Stain Remover Poultice Cleaning System (Parts A and B).
b. PROSOCO, Inc.; Iron Stain Remover Poultice Cleaning System (Poultice Additive with

PROSOCO’s Marble Poultice).
c. Approved equal.

C. Oil and Grease Stain Remover Poultice: Manufacturer's standard non-acidic, ready-to-use, low-odor
poultice cleaner for stubborn stain removal of motor oil, brake, power-steering fluids, anit-freeze,
hydraulic fluids, cooking oils, food grease, and other oil-based stains.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. Custom Building Produces (CBP); Aqua Mix Poultice Stain Remover.
b. PROSOCO, Inc.; Oil & Grease Stain Remover Poultice.
c. StonePro; Wet Poultice Oil Stain Remover.
d. Approved equal.

2.5 ACCESSORY MATERIALS
A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking

material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging
effects of acidic and alkaline concrete cleaners.

1. Products: Subject to compliance with requirements, provide one of the following available
products that may be incorporated into the Work include, but are not limited to, the following:
a. ABR Products, Inc.; ABR Rubber Mask.
b. Price Research, Ltd.; Price Mask.
c. PROSOCO, Inc.; Sure Klean Strippable Masking.

B. Other Products: Select materials and methods of use based on the following, subject to approval of a
mockup:

1. Previous effectiveness in performing the work involved.
2. Minimal possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could do the following:

a. Remove, alter, or harm the present condition or future preservation of existing surfaces,
including surrounding surfaces not in contract.

b. Leave residue on surfaces.
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PART 3 EXECUTION

3.1 CLEANING CONCRETE, GENERAL
A. Execute historic cast-in-place concrete cleaning treatments only after undertaking a complete

evaluation and analysis of areas to be repaired.  Identify and correct causes of concrete deterioration
prior to implementing cleaning treatments.

B. Historic materials shall not be damaged or marred in the process of cleaning. Selection of cleaning
methods shall conform to ASTM E1857-97(2021).  Cleaning of concrete surfaces shall mirror closely
standards established for existing dimensional stone as established in ASTM C1515-20.

C. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 20
feet (6 m) away by Architect.

D. Temporarily caulk or otherwise protect open joints to prevent water and cleaner intrusion into the
interior of the structure from pressure spraying.

E. Protect non-masonry materials and severely deteriorated concrete by approved methods prior to
initiation of cleaning operations.

F. Concrete cleaning shall remove all organic and inorganic contaminants from the surface and pores of
the substrate, returning the concrete to its natural color. Surfaces shall be evenly cleaned with no
evidence of streaking or bleaching. The cleaning process shall not affect the density, porosity, or color
of the concrete.

G. Use the gentlest methods possible for cleaning historic masonry to achieve the desired results. Make
test patches and mockups to determine a satisfactory cleaning result.

H. Proceed with cleaning in an orderly manner; work from top to bottom of each hoist, lift and/or
scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse
water do not wash over dry, cleaned surfaces. Perform cleaning in a manner which results in uniform
coverage of all surfaces, including corners, projecting details, and interstices, and which produces an
even effect without streaking or damage to masonry.

I. The cleaning materials, equipment, and methods shall not result in staining, erosion, marring, or other
damage to the surfaces of the structure. Following an initial inspection and evaluation of the structure
and surfaces, give the structure a surface cleaning which shall be completed prior to start of repair
work, and sampling and testing of mortars. The work shall provide for the complete cleaning of all
exterior masonry surfaces of the structures, removing all traces of moss, dirt, and other contaminants
to allow determination of the masonry's color and shades, finish and texture, and other properties.

J. Following completion of the surface cleaning of the structure (or side of structure) the masonry shall
be dried prior to the start of any repair work.

K. The following sequence of methods shall be used to determine the least aggressive, effective cleaning
method:

1. Water with brushes.
2. Water with mild soap and brushes.
3. Water with sodium hypocholorite (household beach) and brushes.
4. Stronger chemical cleaners, only when above methods are determined to be ineffective by the

Architect.
L. Avoid the use of strong acidic chemical cleaners on concrete and other calcareous (calcium containing)

materials.
M. Specially formulated poultices, as specified, may be employed to address deep-seated stains caused by

atmospheric pollutants, biological growth, metallic salts, or petroleum products.  Coordinate
application of poultices with the Architect.

N. Use only those cleaning methods indicated for each concrete material, condition, and location.
1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.
2. Spray Equipment: Use spray equipment that provides controlled application at volume and

pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning
methods do not damage concrete.
a. Equip units with pressure gauges.
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b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for
chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.

c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to
50 degrees.

d. For high-pressure water-spray application, use fan-shaped spray that disperses water at an
angle of at least 40 degrees.

e. For heated water-spray application, use equipment capable of maintaining temperature
between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated.

f. Perform each cleaning method indicated in a manner that results in uniform coverage of all
surfaces, including corners, moldings, and interstices, and that produces an even effect
without streaking or damaging concrete surfaces. Keep wall wet below area being cleaned to
prevent streaking from runoff.

O. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that are
noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph above,
so that cleaned surfaces blend smoothly into surrounding areas.

P. Water Application Methods:
1. Water-Soak Application: Soak concrete surfaces by applying water continuously and uniformly to

limited area for time indicated. Apply water at low pressures and low volumes in multiple fine
sprays using perforated hoses or multiple spray nozzles. Erect a protective enclosure constructed
of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 12 inches (300
mm) from concrete surface, and apply water in horizontal back-and-forth sweeping motion,
overlapping previous strokes to produce uniform coverage.

Q. Chemical-Cleaner Application Methods: Apply chemical cleaners to concrete surfaces according to
chemical-cleaner manufacturer's written instructions. Do not allow chemicals to remain on surface for
periods longer than those indicated or recommended in writing by manufacturer.

R. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at
each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of
cleaned area to determine that chemical cleaner is completely removed.

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and
7.5.

S. After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks.
3.2 TEST PATCHES AND MOCKUPS

A. Demonstrate the materials, equipment, and methods to be used in cleaning in a test section
approximately 4 by 4 ft square.

B. The location of the test section, and the completed test section shall be subject to approval by the
Architect. Adjust the cleaning process as required and the test section rerun until an acceptable
process is obtained. Test patches shall be in inconspicuous areas of the building.

C. The areas tested shall exhibit soiling characteristics representative of those larger areas to be cleaned.
D. Allow tested areas to dry minimum of seven days before a determination is made on the effectiveness

of a particular treatment by the Architect.
3.3 PRELIMINARY CLEANING

A. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are
resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, and tar.

1. Carefully remove heavy accumulations of rigid materials from concrete surface with sharp chisel.
Do not scratch or chip concrete surface.

2. Remove paint and calking with low-odor, solvent-type paste paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3.4 PRESSURE SPRAYING
A. Spray apply water to masonry surfaces to comply with requirements indicated by test patches for

location, purpose, water temperature, pressure, volume, and equipment.
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B. Unless otherwise indicated, the surface washing shall be done with clean, low pressure water
(pressure of less than 55 psi and 2.5 to 3 gpm discharge) and the spray nozzle shall not be held less
than 12 inches from surface of masonry.

C. Water shall be applied side to side in overlapping bands to produce uniform coverage.
3.5 HANDSCRUBBING

A. Pre-wetted surfaces shall be scrubbed using hand-held natural bristle or nylon brushes.
B. Wire brushes shall not be used.  Brushes with natural bristles are preferred.
C. Surfaces to be cleaned shall be scrubbed to remove surface contaminants.

3.6 RINSING
A. Scrubbed surfaces shall be rinsed clean of all contaminants and cleaning solutions with waterin a low-

to-moderate pressure spray, working upwards from bottom to top of each treated area.
B. The rinsing cycle shall remove all traces of contaminants and cleaning solutions.

3.7 PAINT REMOVAL
A. Paint-Remover Application, General: Apply paint removers according to paint-remover manufacturer's

written instructions. Do not allow paint removers to remain on surface for periods longer than those
indicated or recommended in writing by manufacturer.

B. Paint Removal with Solvent-Type Paste Paint Remover:
1. Before applying, read the Manufacturer’s Product Data Sheet for Paint Remover. Use as packaged.

Do not dilute or alter.
2. Remove loose and peeling paint using low pressure water spray, scrapers, stiff natural-fiber bristle

brushes, or a combination of these. Let surface dry thoroughly.
3. Apply thick coating of paint remover to painted surface with natural-fiber cleaning brush, deep-

nap roller, or large paint brush. Apply in one or two coats according to manufacturer's written
instructions.

4. Allow paint remover to remain on surface for period recommended in writing by manufacturer or
as determined by preconstruction testing.

5. Rinse with hot water applied by low pressure spray to remove chemicals and paint residue.
6. Manufacturer’s application notes:

a. Periodic agitation with a stiff bristle brush improves penetration. Some coatings will need
multiple applications/increased dwell time.

b. Removal results may be unsatisfactory if Graffiti Remover dries on the surface. If testing
indicates long dwell periods are required, reapply to prevent drying or use PROSOCO’s Enviro
Klean  SafStrip or SafStrip 8.

c. Heavy graffiti staining may require more than one application.
C. Paint Removal with Covered, Solvent-Type Paste Paint Remover:

1. Apply with a brush, roller, or trowel, 1/16” to 1/8” thick. Do not dilute or alter. Apply and prepare
per manufacturer’s instructions.

2. Cover Safety Peel 1 with sheets of Enviro Klean OverCoat, printed side outward. Rub gently to
remove air pockets and ensure smooth, overall adhesion.

3. Let Safety Peel 1 and OverCoat dwell at least two hours before evaluating their effectiveness.
Some types and thicknesses of coatings may need dwell times of up to 24 hours. Multiple
applications may also be necessary.

4. Remove and collect the paste, paper, and dissolved material by inserting a trowel, spatula or
other paint scraping tool through the paste and lifting it from the surface. Remove as much as
possible. Reapply as needed.

5. Rinse surface clean with water, preferably heated water, to improve removal effectiveness. Let
cleaned surface dry thoroughly before any other treatment is applied. If residual product has
dried on the surface, wet it down with warm water and keep it moist for 15 minutes. This makes it
easier to rinse thoroughly with a pressure washer.

6. Dispose of paper, spent cleaner and dissolved coatings/contaminants according to local, state and
federal regulations.

3.8 CLEANING CAST-IN-PLACE CONCRETE
A. Cold-Water Soak:

1. Continue spraying until surface encrustation has softened sufficiently to permit its removal by
water wash, as indicated by cleaning tests.
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2. Remove soil and softened surface encrustation from surface with cold water applied by low-
pressure spray.

B. Hot-Water Wash: Use hot water applied by low-pressure spray.
C. Detergent Cleaning:

1. Wet surface with hot water applied by low-pressure spray.
2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly dislodged

and can be removed by rinsing. Use small brushes to remove soil from joints and crevices. Dip
brush in solution often to ensure that adequate fresh detergent is used and that surface remains
wet.

3. Rinse with hot water applied by low pressure spray to remove detergent solution and soil.
4. Repeat cleaning procedure above, where required to produce cleaning effect established by

mockup.
D. Mold, Mildew, and Algae Removal:

1. Wet surface with hot water applied by low-pressure spray.
2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged

and can be removed by rinsing. Use small brushes for joints and crevices. Dip brush in mold,
mildew, and algae remover often to ensure that adequate fresh cleaner is used and that surface
remains wet.

4. Rinse with hot water applied by low pressure spray to remove mold, mildew, and algae remover
and soil.

5. Repeat cleaning procedure above, where required to produce cleaning effect established by
mockup.

E. Nonacidic Gel Chemical Cleaning:
1. Wet surface with hot water applied by low-pressure spray.
2. Apply gel cleaner in 1/8-inch (3-mm) thickness by brush, working into joints and crevices. Apply

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and
dwell time is uniform throughout area being cleaned.

3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner
manufacturer and established by mockup.

4. Remove bulk of gel cleaner.
5. Rinse with hot water applied by low pressure spray to remove chemicals and soil.
6. Repeat cleaning procedure above, where required to produce cleaning effect established by

mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.
F. Nonacidic Liquid Chemical Cleaning:

1. Wet surface with hot water applied by low-pressure spray.
2. Apply cleaner to surface as directed by manufacturer with a brush or low-pressure spray.
3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner

manufacturer and established by mockup.
4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil.
5. Repeat cleaning procedure above, where required to produce cleaning effect established by

mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.
G. General Stain Remover Poulticing:

1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s
Product Data Sheet.
a. Do not dilute or alter; apply as packaged.
b. Refer to test area results for the optimal dwell period.

2. Apply poultice to a dry surface one-eighth (1/8) to one-quarter inch (1/4) thick using a trowel or
airless sprayer or other suitable applicator.

3. Cover the poultice with Manufacturer’s protective paper. Press the protective paper against the
poultice. It will cling to the surface. Tape/seal off the edges of the paper.

4. Leave the covered poultice on the surface 12 to 24 hours.
5. Remove protective paper. If the poultice is still wet, allow the poultice to dry 2 to 4 hours. The

poultice surface develops cracks as it contracts and dries. A fully developed network of cracks
indicates the poultice is completely dry.

6. Remove the poultice and captured contaminants. Insert a corrosion-resistant spatula, trowel or
other suitable scraping device under the paste and carefully lift from the surface. Remove as
much residue as possible.

7. Rinse the surface thoroughly with fresh water, using a sponge, soft cloth or low pressure/low
volume water-rinsing equipment.
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8. Repeat application as needed.
9. Clean tools and equipment using fresh water.

H. Metallic Salt Stain Remover Poulticing:
1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s

Product Data Sheet.
a. Refer to Manufacturer’s instructions for dilution and mixing of two-part stain remover

poulticing product.
b. Refer to test area results for the optimal dwell period.

2. Using a plasterer’s trowel or soft-fibered brush, apply a 1/8 to 1/4 inch thick coating of the
poultice mixture over the stained area. Poultice should cling to vertical surfaces.

3. Allow poultice to remain on the surface for 24 hours or until completely dry. If cleaner is left on
the surface unattended, cover the poultice with Manufacturer’s protective paper, glossy side
down. Press the protective paper against poultice. It will cling to the surface. Rub gently to
remove air pockets and ensure smooth, overall adhesion. Tape/seal off edges of the film. Allow to
dwell.

4. Remove protective paper, if used. Allow the poultice to dry completely, 2–4 hours. The poultice
surface develops cracks as it contracts and dries. A fully developed network of cracks indicates the
poultice is completely dry. Dry times may vary with environmental conditions such as
temperature, wind and humidity.

5. Scrape dry poultice from the surface.
6. Water-rinse the treated area using a soft-fibered brush to remove all poultice residue.
7. Reapplication may be necessary on severely stained areas.
8. Clean tools and equipment using fresh water.

I. Oil and Grease Stain Remover Poulticing:
1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s

Product Data Sheet.
a. Do not dilute or alter; apply as packaged.
b. Refer to test area results for the optimal dwell period.
c. Consult Manufacturer’s representative for recommendations for poulticing vertical surfaces

with specified product.
2. Scrape debris and buildup from surface. Do not pre-wet.
3. Shake product container well. Pour onto the stained surface until it completely covers the stain.

Pour onto the stained surface until it exceeds the boundaries of the stain by at least one inch.
4. Let the poultice dry for 5 to 8 hours overnight. Protect from pedestrian traffic and rain during

dwell period. Dry times may vary with environmental conditions such as temperature, wind and
humidity. The poultice surface develops cracks as it contracts and dries. A fully developed
network of cracks indicates the poultice is completely dry.

5. Sweep up the dry powder and dispose. On porous substrates, pressure water rinsing may
facilitate removal of poultice residue.

6. Cleanup: Brush-out brooms and wipe down dustpans with a damp cloth. High-pressure air may
also be used to remove dust residues from brooms, brushes and dustpans.

3.9 FINAL CLEANING
A. Clean adjacent non-concrete surfaces of spillage and debris. Use detergent and soft brushes or cloths,

as necessary.
B. Remove masking materials, leaving no residues that could trap dirt.

3.10 FIELD QUALITY CONTROL
A. Architect's Project Representatives: Architect will assign Project representatives to help carry out

Architect's responsibilities at the site, including observing progress and quality of portion of the Work
completed. Allow Architect's Project representatives use of lift devices and scaffolding, as needed, to
observe progress and quality of portion of the Work completed.

B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding will be
relocated. Do not relocate lift devices and scaffolding until Architect's Project representatives have
had reasonable opportunity to make observations of work areas at lift device or scaffold location.
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C. Manufacturer's Field Service: Engage paint-remover manufacturer's and chemical-cleaner
manufacturer's factory-authorized service representatives for consultation and Project-site inspection
and provide on-site assistance when requested by Architect. Have paint-remover manufacturer's and
chemical-cleaner manufacturer's factory-authorized service representatives visit Project site not less
than twice to observe progress and quality of the Work.

END OF SECTION
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SECTION 03 03 01.16 – HISTORIC CAST-IN-PLACE CONCRETE CLEANING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes historic treatment work consisting of cleaning historic cast-in-place concrete surfaces 

to remove surface dirt, atmospheric pollutants, metallic stains, grease stains, and paint.  Cleaning 
methods include low- and medium-pressure washing with cold and warm potable water, with and 
without chemical solutions, for general surface cleaning. Cleaning methods also include the 
application of chemical applications and poulticing for removal of metallic stains, grease stains, paint, 
and graffiti, if required. 

B. Section includes preconstruction procedures for determining the gentlest and least invasive method 
of cleaning historic cast-in-place surfaces to an acceptable aesthetic appearance without contributing 
to their further deterioration. 

C. Related Requirements: 

1. Section 03 01 00 "Historic Concrete Repairs" for repair and rehabilitation treatments of cast-in-
place concrete. 

2. Section 07 92 00 "Joint Sealants" for new joint sealants for historic cast-in-place concrete. 

1.3 UNIT PRICES 
A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders. 

1.4 DEFINITIONS 
A. Very Low-Pressure Spray: Less than 100 psi (690 kPa). 
B. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa). 
C. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa. 
D. High-Pressure Spray: 800 to 1200 psi (5510 to 8250 kPa). 

1.5 PREINSTALLATION MEETINGS 
A. Preinstallation Conference: Conduct conference on historic cast-in-place concrete cleaning at General 

Contractor’s field office at Project Site. 
1. Review minutes of Preliminary Historic Treatment Conference that pertain to cast-in-place 

historic treatment and cleaning. 
2. Review methods and procedures related to cleaning historic concrete, including, but not limited 

to, the following: 
a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress 

and avoid delays. 
b. Materials, material application, sequencing, tolerances, and required clearances. 
c. Site access requirements and hours of operations. 
d. Erection sequencing, anchoring, and safety requirements of scaffolding, lifts and hoistways, 

if required. 
e. Coordination of scaffolding, lifts and hoistways access and use for all applicable 

rehabilitation work. 
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f. Fire-protection plan. 
g. Historic cast-in-place concrete historic treatment program 
h. Quality-control program. 
i. Coordination with building occupants. 
j. Coordination with other trades working in close proximity to historic wood doors who may 

impact the work, or may be impacted by the work, including shared use of scaffolding. 
k. Review safety precautions and requirements due to unique site conditions: 

1) Work within and under City Public Service (CPS) utility easements. 
2) Potential road lane and sidewalk closures to permit erection of scaffolding. 

1.6 SEQUENCING AND SCHEDULING 
A. Work Sequence: Perform historic concrete cleaning work in the following sequence: 

1. Remove plant growth, equipment, conduits, and other obstructions. 
2. Inspect concrete for open expansion and construction joints. Where repairs are required, delay 

further cleaning work until after repairs are completed, cured, and dried to prevent the intrusion 
of water and other cleaning materials into historic cast-in-place concrete assemblies. 

3. Remove paint. 
4. Clean concrete. 
5. Where water repellents or graffiti-resistant coatings are to be used on or near concrete work, 

delay application of these chemicals until after cleaning. 
B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in concrete 

units according to historic concrete repair Sections. 

1.7 ACTION SUBMITTALS 
A. Product Data: For each type of product. 

1. Include material descriptions and application instructions. 
2. Include test data substantiating that products comply with requirements. 

1.8 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For historic treatment specialists, including field supervisors and workers, paint-

remover manufacturer, and chemical-cleaner manufacturer. 
B. Preconstruction Test Reports: For cleaning materials and methods. 
C. Quality-control program. 
D. Cleaning program. 

1.9 QUALITY ASSURANCE 
A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and 

Guidelines and the City of San Antonio’s Historic Preservation Guidelines. Refer to the following 
publications available online (https://www.nps.gov/orgs/1739/preservation-briefs.htm) for additional 
information regarding best preservation practices in cleaning of historic cast-in-place concrete: 
1. “Preservation Brief Number 6: Dangers of Abrasive Cleaning to Historic Buildings.” Anne E. 

Grimmer. Cautions against the use of sandblasting to clean various buildings and suggests 
measures to mitigate the effects of improper cleaning. Explains the limited circumstances under 
which abrasive cleaning may be appropriate. 1979. 

2. “Preservation Brief Number 15: Preservation of Historic Concrete.” Paul Gaudette and Deborah 
Slaton. Discusses the characteristics of concrete and causes of deterioration. Includes 
information on cleaning, maintenance, and repair, and on protective systems. 2007. GPO stock 
number 024-005-01253-2. 

https://www.nps.gov/orgs/1739/upload/preservation-brief-15-concrete.pdf
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B. Historic Treatment Specialist Qualifications: A qualified historic concrete cleaning specialist with at 
least seven years of experience with projects of similar scope and complexity. Experience cleaning 
new concrete work is insufficient experience for historic treatment work. 

C. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing concrete paint 
removers that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site 
inspection, preconstruction product testing, and on-site assistance. 

D. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing concrete 
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site 
inspection, preconstruction product testing, and on-site assistance. 

E. Quality-Control Program: Prepare a written quality-control program for this Project to systematically 
demonstrate the ability of personnel to properly follow methods and use materials and tools without 
damaging concrete. Include provisions for supervising performance and preventing damage. 

F. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, sequence, and equipment to be used; protection of surrounding 
materials; and control of runoff during operations. 
1. If materials and methods other than those indicated are proposed for any phase of cleaning 

work, add to the quality-control program a written description of such materials and methods, 
including evidence of successful use on comparable projects, and demonstrations to show their 
effectiveness for this Project. 

G. Test Patches and Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate 
aesthetic effects and to set quality standards for materials and execution. 
1. Cleaning: Clean an area approximately 16 sq. ft. (1.5 sq. m) for each type of concrete and surface 

condition. 
a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions. 

Do not test cleaners and methods known to have deleterious effect. 
b. Allow a waiting period of not less than seven days after completion of sample cleaning to 

permit a study of sample panels for negative reactions. 
2. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 

1.10  PRECONSTRUCTION TESTING 
A. Preconstruction Testing Service: Engage a qualified historic treatment specialist or one or more 

chemical-cleaner and paint-remover manufacturers to perform preconstruction testing on concrete 
surfaces. 
1. Use test areas where directed by Architect and representative of proposed materials and existing 

construction. 

1.11  FIELD CONDITIONS 
A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions 

permit concrete cleaning work to be performed according to product manufacturers' written 
instructions and specified requirements. 

B. Clean concrete surfaces only when air temperature is 40 deg F (4 deg C) and above and is predicted to 
remain so for at least seven days after completion of cleaning. 

1.12  WARRANTIES 
A. Cleaning Warranty: Cleaning procedures shall be warranted for a period of two years against harm to 

substrate (masonry and mortar) or to adjacent materials including, but not limited to, discoloration of 
substrate from improper procedures or usage, chemical damage from inadequate rinse procedures, 
and abrasive damage from improper procedures. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT AND TECHNIQUES DEMONSTRATION 
A. Demonstrate equipment and techniques of operation in an approved location and subject to 

approval. 
B. Dependable and sufficient equipment, appropriate and adequate to accomplish the work specified, 

shall be assembled at the work site in sufficient lead time before the start of the work to permit 
inspection, calibration of weighing and measuring devices, adjustment of parts, and the making of 
any repairs that may be required. 

C. Maintain the equipment in good working condition throughout the project. 
D. Cleaning equipment shall not cause staining, erosion, marring, or other damage or changes in the 

appearance of the surfaces to be cleaned. 
E. Sandblasting and high-pressure water cleaning equipment will not be allowed for cleaning historic 

cast-in-place concrete surfaces. 
F. Cleaning products that contain strong acids such as hydrochloric (muriatic) or hydrofluoric acid, which 

damage concrete and are harmful to persons, animals, site features, and the environment, will not be 
allowed for cleaning historic cast-in-place concrete surfaces. 

G. Water Cleaning: 
1. Provide water cleaning equipment including a trailer-mounted water tank, pumps, high-pressure 

hose, wand with safety release cutoff control, nozzle, and auxiliary water resupply equipment. 
2. The equipment shall not be operated at a pressure which will cause etching or other damage to 

the masonry surface or mortar joints. 
3. Operate the equipment at a discharge capacity of 55 psi and 2.5 to 3 gpm for general surface 

cleaning operations. 
4. The water tank and auxiliary re-supply equipment shall be of sufficient capacity to permit 

continuous operations. 
5. Provide protective covers and barriers as required to prevent over-spray onto adjacent surfaces. 

H. Compressed air equipment shall deliver clean, oil and moisture free compressed air at the surface to 
be cleaned. 
1. The compressed air line shall have at least two in-line air filters to remove oil and moisture from 

the air supply. Test the compressed air supply during each shift for the presence of oil and 
moisture. 

2.2 PAINT REMOVERS 
A. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-rinsable, 

solvent-type paste, gel, or foamed emulsion formulation for removing paint from concrete; and 
containing no methanol or methylene chloride. 

1. Products: Subject to compliance with requirements, provide one of the following available 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. ABR Products, Inc.; ABR Citrus Paint Removers or Super Bio Strip Gel. 
b. Cathedral Stone Products, Inc.; S-301, S-303 or S-305. 
c. Dumond Chemicals, Inc.; Peel Away 7 without paper covering, Smart Strip, or Smart Strip 

Pro. 
d. EaCo Chem, Inc.; InStrip. 
e. PROSOCO, Inc.; Enviro Klean SafStrip, Enviro Klean SafStrip 8, or Sure Klean Graffiti Remover. 

2. Basis of Design Product: Sure Klean Graffiti Remover. 

a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 
255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com. 
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b. Product Description: Sure Klean Graffiti Remover is a low-odor, water-rinseable product 
to remove a variety of graffiti media from most smooth masonry, split-faced concrete 
block, wood and metal surfaces. Graffiti Remover does not contain methanol, methylene 
chloride or other halogenated solvents. Graffiti Remover is fully compliant with all known 
VOC (volatile organic compound) regulations. 

c. Product Technical Data: 

1) Form: Clear, amber liquid with citrus odor 
2) Specific Gravity: 1.03 
3) pH: not applicable 
4) Weight/Gallon: 8.60 pounds 
5) Active Content: not applicable 
6) Total Solids: not applicable 
7) Voc Content:  30 percent maximum 
8) Flash Point: greater than 212 degrees F (greater than 100 degrees C) ASTM D3278 
9) Freeze Point: not applicable 
10) Shelf Life: 2 years in tightly sealed, unopened container 

d. Product Limitations: 

1) Product efficiency is reduced during cold weather. 
2) May damage synthetic or reflective glass. 

B. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, water-
rinsable, solvent-type paste or gel formulation for removing paint from masonry; and containing no 
methanol or methylene chloride. 
1. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro Klean 

Safety Peel 1, or comparable product by one of the following:  

a. Dumond Chemicals, Inc.; Peel Away 6 or Peel Away 7. 

2.3 CLEANING MATERIALS 
A. Water: Potable. 
B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C). 
C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 

pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for 
every 5 gal. (20 L) of solution required. 

D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of 
tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 
quarts (15 L) of hot water for every 5 gal. (20 L) of solution required. 

E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning concrete 
surfaces. 
1. Products: Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Dumond Chemicals, Inc.; Safe n' Easy Ultimate Stone and Masonry Cleaner. 
b. Price Research, Ltd.; Price Marble Cleaner-Gel. 
c. PROSOCO, Inc.; Sure Klean 942 Limestone & Marble Cleaner. 
d. Approved equal. 

2. Basis of Design Product: PROSOCO, Inc. Sure Klean 942 Limestone & Marble Cleaner. 
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com. 
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b. Product Description: Sure Klean® 942 Limestone & Marble Cleaner is a ready-to-use non-
acidic cleaning gel. Designed for removing moderate-to-severe atmospheric staining, this 
low-odor gel cleaner is appropriate for use on exterior or interior masonry surfaces. Safe for 
use on most polished or unpolished marble and limestone surfaces, 942 Limestone & Marble 
Cleaner removes surface and subsurface staining, restoring surfaces to their original 
appearance. 

c. Product Technical Data: 

1) Form: Clear amber gel with slight ammonia odor 
2) Specific Gravity: 1.040 
3) pH: 8.3 
4) Weight/Gallon: 8.65 pounds 
5) Active Content: not applicable 
6) Total Solids: not applicable 
7) Voc Content:  not applicable 
8) Flash Point: greater than 200 degrees F (greater than 93 degrees C) ASTM D3278 
9) Freeze Point: 25 degrees Fahrenheit (-4 degrees Celsius) ASTM D 1177 
10) Shelf Life: 2 years in tightly sealed, unopened container 

d. Product Limitations: 

1) May damage highly polished limestone or marble surfaces. Always test. 
2) Not for use in subfreezing temperatures. Gel will freeze. 
3) Surface and air temperatures should be at least 50° F (10° C). Cold temperatures 

will adversely affect the product’s cleaning properties. 
F.      Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for 

removing mold, mildew, and other organic soiling from ordinary building materials, including polished 
stone, brick, aluminum, plastics, and wood. 

1. Products: Subject to compliance with requirements, provide one of the following available 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. ABR Products, Inc.; Building Wash 3. 
b. Cathedral Stone Products, Inc.; D/2 Biological Solution. 
c. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich 910PM 

Polished Marble/Granite Cleaner. 
d. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer. 
e. Hydrochemical Techniques, Inc.; HydroClean HT-700 Polished Marble & Granite Cleaner. 
f. Price Research, Ltd.; Price Non-Acid Masonry Cleaner. 
g. PROSOCO, Inc.; Enviro Klean 2010 All Surface Cleaner. 
h. Approved equal. 

2. Basis of Design Product: PROSOCO, Inc. Enviro Klean 2010 All Surface Cleaner. 
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com. 
b. Product Description: Enviro Klean 2010 All Surface Cleaner is a mildly alkaline product for 

cleaning and degreasing light-to-heavily soiled stone, tile, and masonry. It contains no harsh 
acids, caustics or solvents.  EK 2010 is concentrated for the toughest industrial cleaning jobs 
on concrete, metal and many other plant and warehouse surfaces but dilutable for home-
use on windows, bathroom tub and tile, countertops and more. 

c. Product Technical Data: 

1) Form: Clear Green liquid, fresh odor 
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2) Specific Gravity: 1.07 
3) pH: 10.5; typical rinse water 7.8 to 8.2 
4) Weight/Gallon: 8.90 pounds 
5) Active Content: not applicable 
6) Total Solids: not applicable 
7) Voc Content:  not applicable 
8) Flash Point: greater than 200 degrees F (greater than 93 degrees C) ASTM D3278 
9) Freeze Point: 32 degrees Fahrenheit (0 degrees Celsius) 
10) Shelf Life: 3 years in tightly sealed, unopened container 

d. Product Limitations: 

1) Repeated use may dull polished carbonate surfaces, including but not limited to 
limestone, marble, and travertine. 

G. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner containing no muriatic (hydrochloric), 
hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches. 
1. Products: Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ABR Products, Inc.; X-190 Limestone & Concrete Cleaner. 
b. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich 

Envirorestore 100 or Diedrich 910 Marble Cleaner. 
c. PROSOCO, Inc.; Enviro Klean BioWash or Sure Klean Light Duty Restoration Cleaner. 
d. Approved equal. 

2. Basis of Design Product: PROSOCO, Inc. Sure Klean Light Duty Concrete Cleaner. 
a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 

255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com. 
b. Product Description: Sure Klean® Light Duty Concrete Cleaner is specially formulated to 

remove common construction and atmospheric staining from a variety of substrates, 
including smooth architectural and engineered concrete, custom masonry, concrete brick, 
manufactured stone and decorative pavers. The non-etching acidic cleaner removes rust, 
mud, atmospheric dirt, mortar smears and other stains without altering the surface texture. 

c. Product Technical Data: 

1) Form: Clear, colorless liquid with slight odor 
2) Specific Gravity: 1.129 
3) pH: 1:14 at 1:2 dilution; 1:28 at 1:6 dilution 
4) Weight/Gallon: 9.39 pounds 
5) Active Content: not applicable 
6) Total Solids: not applicable 
7) Voc Content:  not applicable 
8) Flash Point: not applicable 
9) Freeze Point: 12 degrees Fahrenheit (-11 degrees Celsius) 
10) Shelf Life: 3 years in tightly sealed, unopened container 

d. Product Limitations: 

1) Acidic contents may damage polished masonry, some non-masonry, and acid-
sensitive surfaces vitrine. 

2) May remove some surface-applied accent colors. Always test to confirm suitability 
and results before overall application. 
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3) May damage treated low-E glass; acrylic and polycarbonate sheet glazing; and 
glazing with surface-applied reflective, metallic, or other synthetic coatings and 
films. Always test for adverse effects prior to overall application. If testing is not 
feasible or indicates adverse effects, such substrates must be protected. 

2.4 POULTICES 
A. General Stain Remover Poultice: Manufacturer's standard, non-acidic, ready-to-use, low-odor 

poultice paste for general stain removal and deep-seated oil, dirt, harmful salts and other embedded 
stains out of sensitive masonry and concrete surfaces. 
1. Products: Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. PROSOCO, Inc.; Sure Klean 1260 Limestone & Marble Poultice. 
b. Approved equal. 

B. Metallic Salt Stain Remover Poultice: Manufacturer's standard, two-part, metallic stain remover 
designed to solubilize deep-seated copper sulfate and other metallic salts and draw staining elements 
out of masonry and concrete surfaces. 
1. Products: Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the following: 

a. PROSOCO, Inc.; Copper Stain Remover Poultice Cleaning System (Parts A and B). 
b. PROSOCO, Inc.; Iron Stain Remover Poultice Cleaning System (Poultice Additive with 

PROSOCO’s Marble Poultice). 
c. Approved equal. 

C. Oil and Grease Stain Remover Poultice: Manufacturer's standard non-acidic, ready-to-use, low-odor 
poultice cleaner for stubborn stain removal of motor oil, brake, power-steering fluids, anit-freeze, 
hydraulic fluids, cooking oils, food grease, and other oil-based stains. 
1. Products: Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Custom Building Produces (CBP); Aqua Mix Poultice Stain Remover. 
b. PROSOCO, Inc.; Oil & Grease Stain Remover Poultice. 
c. StonePro; Wet Poultice Oil Stain Remover. 
d. Approved equal. 

2.5 ACCESSORY MATERIALS 
A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking 

material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging 
effects of acidic and alkaline concrete cleaners. 
1. Products: Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the following: 

a. ABR Products, Inc.; ABR Rubber Mask. 
b. Price Research, Ltd.; Price Mask. 
c. PROSOCO, Inc.; Sure Klean Strippable Masking. 

B. Other Products: Select materials and methods of use based on the following, subject to approval of a 
mockup: 
1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 
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a. Remove, alter, or harm the present condition or future preservation of existing surfaces, 
including surrounding surfaces not in contract. 

b. Leave residue on surfaces. 

PART 3 - EXECUTION 

3.1 CLEANING CONCRETE, GENERAL 
A. Execute historic cast-in-place concrete cleaning treatments only after undertaking a complete 

evaluation and analysis of areas to be repaired.  Identify and correct causes of concrete deterioration 
prior to implementing cleaning treatments. 

B. Historic materials shall not be damaged or marred in the process of cleaning. Selection of cleaning 
methods shall conform to ASTM E1857-97(2021).  Cleaning of concrete surfaces shall mirror closely 
standards established for existing dimensional stone as established in ASTM C1515-20. 

C. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 
20 feet (6 m) away by Architect. 

D. Temporarily caulk or otherwise protect open joints to prevent water and cleaner intrusion into the 
interior of the structure from pressure spraying. 

E. Protect non-masonry materials and severely deteriorated concrete by approved methods prior to 
initiation of cleaning operations. 

F. Concrete cleaning shall remove all organic and inorganic contaminants from the surface and pores of 
the substrate, returning the concrete to its natural color. Surfaces shall be evenly cleaned with no 
evidence of streaking or bleaching. The cleaning process shall not affect the density, porosity, or color 
of the concrete. 

G. Use the gentlest methods possible for cleaning historic masonry to achieve the desired results. Make 
test patches and mockups to determine a satisfactory cleaning result. 

H. Proceed with cleaning in an orderly manner; work from top to bottom of each hoist, lift and/or 
scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse 
water do not wash over dry, cleaned surfaces. Perform cleaning in a manner which results in uniform 
coverage of all surfaces, including corners, projecting details, and interstices, and which produces an 
even effect without streaking or damage to masonry. 

I. The cleaning materials, equipment, and methods shall not result in staining, erosion, marring, or other 
damage to the surfaces of the structure. Following an initial inspection and evaluation of the 
structure and surfaces, give the structure a surface cleaning which shall be completed prior to start of 
repair work, and sampling and testing of mortars. The work shall provide for the complete cleaning of 
all exterior masonry surfaces of the structures, removing all traces of moss, dirt, and other 
contaminants to allow determination of the masonry's color and shades, finish and texture, and other 
properties. 

J. Following completion of the surface cleaning of the structure (or side of structure) the masonry shall be 
dried prior to the start of any repair work. 

K. The following sequence of methods shall be used to determine the least aggressive, effective cleaning 
method: 
1. Water with brushes. 
2. Water with mild soap and brushes. 
3. Water with sodium hypocholorite (household beach) and brushes. 
4. Stronger chemical cleaners, only when above methods are determined to be ineffective by the 

Architect. 
L. Avoid the use of strong acidic chemical cleaners on concrete and other calcareous (calcium containing) 

materials.   
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M. Specially formulated poultices, as specified, may be employed to address deep-seated stains caused 
by atmospheric pollutants, biological growth, metallic salts, or petroleum products.  Coordinate 
application of poultices with the Architect. 

N. Use only those cleaning methods indicated for each concrete material, condition, and location. 
1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being 

used. 
2. Spray Equipment: Use spray equipment that provides controlled application at volume and 

pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning 
methods do not damage concrete. 

3. Equip units with pressure gauges. 
4. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for 

chemical cleaner indicated, equipped with nozzle having a cone-shaped spray. 
5. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 

degrees. 
6. For high-pressure water-spray application, use fan-shaped spray that disperses water at an angle 

of at least 40 degrees. 
7. For heated water-spray application, use equipment capable of maintaining temperature between 

140 and 160 deg F (60 and 71 deg C) at flow rates indicated. 
8. Perform each cleaning method indicated in a manner that results in uniform coverage of all 

surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging concrete surfaces. Keep wall wet below area being cleaned to prevent 
streaking from runoff. 

O. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that 
are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph 
above, so that cleaned surfaces blend smoothly into surrounding areas. 

P. Water Application Methods: 
1. Water-Soak Application: Soak concrete surfaces by applying water continuously and uniformly to 

limited area for time indicated. Apply water at low pressures and low volumes in multiple fine 
sprays using perforated hoses or multiple spray nozzles. Erect a protective enclosure constructed 
of polyethylene sheeting to cover area being sprayed. 

2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 12 inches (300 
mm) from concrete surface, and apply water in horizontal back-and-forth sweeping motion, 
overlapping previous strokes to produce uniform coverage. 

Q. Chemical-Cleaner Application Methods: Apply chemical cleaners to concrete surfaces according to 
chemical-cleaner manufacturer's written instructions. Do not allow chemicals to remain on surface 
for periods longer than those indicated or recommended in writing by manufacturer. 

R. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at 
each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of 
cleaned area to determine that chemical cleaner is completely removed. 
1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 

7.5. 
S.     After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks. 

3.2 TEST PATCHES AND MOCKUPS 
A. Demonstrate the materials, equipment, and methods to be used in cleaning in a test section 

approximately 4 by 4 ft square. 
B. The location of the test section, and the completed test section shall be subject to approval by the 

Architect. Adjust the cleaning process as required and the test section rerun until an acceptable 
process is obtained. Test patches shall be in inconspicuous areas of the building. 

C. The areas tested shall exhibit soiling characteristics representative of those larger areas to be 
cleaned. 
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D. Allow tested areas to dry minimum of seven days before a determination is made on the 
effectiveness of a particular treatment by the Architect. 

3.3 PRELIMINARY CLEANING 
A. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are 

resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, and tar. 
1. Carefully remove heavy accumulations of rigid materials from concrete surface with sharp chisel. 

Do not scratch or chip concrete surface. 
2. Remove paint and calking with low-odor, solvent-type paste paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3.4 PRESSURE SPRAYING 
A. Spray apply water to masonry surfaces to comply with requirements indicated by test patches for 

location, purpose, water temperature, pressure, volume, and equipment. 
B. Unless otherwise indicated, the surface washing shall be done with clean, low pressure water 

(pressure of less than 55 psi and 2.5 to 3 gpm discharge) and the spray nozzle shall not be held less 
than 12 inches from surface of masonry. 

C. Water shall be applied side to side in overlapping bands to produce uniform coverage. 

3.5 HANDSCRUBBING 
A. Pre-wetted surfaces shall be scrubbed using hand-held natural bristle or nylon brushes. 
B. Wire brushes shall not be used.  Brushes with natural bristles are preferred. 
C. Surfaces to be cleaned shall be scrubbed to remove surface contaminants. 

3.6 RINSING 
A. Scrubbed surfaces shall be rinsed clean of all contaminants and cleaning solutions with waterin a low-

to-moderate pressure spray, working upwards from bottom to top of each treated area. 
B. The rinsing cycle shall remove all traces of contaminants and cleaning solutions. 

3.7 PAINT REMOVAL 
A. Paint-Remover Application, General: Apply paint removers according to paint-remover 

manufacturer's written instructions. Do not allow paint removers to remain on surface for periods 
longer than those indicated or recommended in writing by manufacturer. 

B. Paint Removal with Solvent-Type Paste Paint Remover: 
1. Before applying, read the Manufacturer’s Product Data Sheet for Paint Remover. Use as 

packaged. Do not dilute or alter.  
2. Remove loose and peeling paint using low pressure water spray, scrapers, stiff natural-fiber 

bristle brushes, or a combination of these. Let surface dry thoroughly. 
3. Apply thick coating of paint remover to painted surface with natural-fiber cleaning brush, deep-

nap roller, or large paint brush. Apply in one or two coats according to manufacturer's written 
instructions. 

4. Allow paint remover to remain on surface for period recommended in writing by manufacturer 
or as determined by preconstruction testing. 

5. Rinse with hot water applied by low pressure spray to remove chemicals and paint residue. 
6. Manufacturer’s application notes: 

a. Periodic agitation with a stiff bristle brush improves penetration. Some coatings will need 
multiple applications/increased dwell time. 

b. Removal results may be unsatisfactory if Graffiti Remover dries on the surface. If testing 
indicates long dwell periods are required, reapply to prevent drying or use PROSOCO’s 
Enviro Klean  SafStrip or SafStrip 8. 
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c. Heavy graffiti staining may require more than one application. 
C. Paint Removal with Covered, Solvent-Type Paste Paint Remover: 

1. Apply with a brush, roller, or trowel, 1/16” to 1/8” thick. Do not dilute or alter. Apply and 
prepare per manufacturer’s instructions. 

2.  Cover Safety Peel 1 with sheets of Enviro Klean OverCoat, printed side outward. Rub gently to 
remove air pockets and ensure smooth, overall adhesion. 

3. Let Safety Peel 1 and OverCoat dwell at least two hours before evaluating their effectiveness. 
Some types and thicknesses of coatings may need dwell times of up to 24 hours. Multiple 
applications may also be necessary. 

4. Remove and collect the paste, paper, and dissolved material by inserting a trowel, spatula or 
other paint scraping tool through the paste and lifting it from the surface. Remove as much as 
possible. Reapply as needed. 

5. Rinse surface clean with water, preferably heated water, to improve removal effectiveness. Let 
cleaned surface dry thoroughly before any other treatment is applied. If residual product has 
dried on the surface, wet it down with warm water and keep it moist for 15 minutes. This makes 
it easier to rinse thoroughly with a pressure washer.  

6. Dispose of paper, spent cleaner and dissolved coatings/contaminants according to local, state 
and federal regulations. 

3.8 CLEANING CAST-IN-PLACE CONCRETE 
A. Cold-Water Soak: 

1. Continue spraying until surface encrustation has softened sufficiently to permit its removal by 
water wash, as indicated by cleaning tests. 

2. Remove soil and softened surface encrustation from surface with cold water applied by low-
pressure spray. 

B. Hot-Water Wash: Use hot water applied by low-pressure spray. 
C. Detergent Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing. Use small brushes to remove soil from joints and 
crevices. Dip brush in solution often to ensure that adequate fresh detergent is used and that 
surface remains wet. 

3. Rinse with hot water applied by low pressure spray to remove detergent solution and soil. 
4. Repeat cleaning procedure above, where required to produce cleaning effect established by 

mockup. 
D. Mold, Mildew, and Algae Removal: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged 

and can be removed by rinsing. Use small brushes for joints and crevices. Dip brush in mold, 
mildew, and algae remover often to ensure that adequate fresh cleaner is used and that surface 
remains wet. 

4. Rinse with hot water applied by low pressure spray to remove mold, mildew, and algae remover 
and soil. 

5. Repeat cleaning procedure above, where required to produce cleaning effect established by 
mockup. 

E. Nonacidic Gel Chemical Cleaning: 
1. Wet surface with hot water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch (3-mm) thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and 
dwell time is uniform throughout area being cleaned. 
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3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 
manufacturer and established by mockup.  

4. Remove bulk of gel cleaner. 
5. Rinse with hot water applied by low pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure above, where required to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning. 
F. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface as directed by manufacturer with a brush or low-pressure spray. 
3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer and established by mockup.  
4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure above, where required to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning. 
G. General Stain Remover Poulticing: 

1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s 
Product Data Sheet.   
a. Do not dilute or alter; apply as packaged. 
b. Refer to test area results for the optimal dwell period. 

2. Apply poultice to a dry surface one-eighth (1/8) to one-quarter inch (1/4) thick using a trowel or 
airless sprayer or other suitable applicator.  

3. Cover the poultice with Manufacturer’s protective paper. Press the protective paper against the 
poultice. It will cling to the surface. Tape/seal off the edges of the paper.  

4. Leave the covered poultice on the surface 12 to 24 hours. 
5. Remove protective paper. If the poultice is still wet, allow the poultice to dry 2 to 4 hours. The 

poultice surface develops cracks as it contracts and dries. A fully developed network of cracks 
indicates the poultice is completely dry.  

6. Remove the poultice and captured contaminants. Insert a corrosion-resistant spatula, trowel or 
other suitable scraping device under the paste and carefully lift from the surface. Remove as 
much residue as possible. 

7. Rinse the surface thoroughly with fresh water, using a sponge, soft cloth or low pressure/low 
volume water-rinsing equipment. 

8. Repeat application as needed. 
9. Clean tools and equipment using fresh water. 

H. Metallic Salt Stain Remover Poulticing: 
1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s 

Product Data Sheet.   

a. Refer to Manufacturer’s instructions for dilution and mixing of two-part stain remover 
poulticing product. 

b. Refer to test area results for the optimal dwell period. 
2. Using a plasterer’s trowel or soft-fibered brush, apply a 1/8 to 1/4 inch thick coating of the 

poultice mixture over the stained area. Poultice should cling to vertical surfaces. 
3. Allow poultice to remain on the surface for 24 hours or until completely dry. If cleaner is left on 

the surface unattended, cover the poultice with Manufacturer’s protective paper, glossy side 
down. Press the protective paper against poultice. It will cling to the surface. Rub gently to 
remove air pockets and ensure smooth, overall adhesion. Tape/seal off edges of the film. Allow 
to dwell. 

4. Remove protective paper, if used. Allow the poultice to dry completely, 2–4 hours. The poultice 
surface develops cracks as it contracts and dries. A fully developed network of cracks indicates 
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the poultice is completely dry. Dry times may vary with environmental conditions such as 
temperature, wind and humidity. 

5. Scrape dry poultice from the surface. 
6. Water-rinse the treated area using a soft-fibered brush to remove all poultice residue. 
7. Reapplication may be necessary on severely stained areas. 
8. Clean tools and equipment using fresh water. 

I. Oil and Grease Stain Remover Poulticing: 
1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s 

Product Data Sheet.   

a. Do not dilute or alter; apply as packaged. 
b. Refer to test area results for the optimal dwell period. 
c. Consult Manufacturer’s representative for recommendations for poulticing vertical 

surfaces with specified product. 
2. Scrape debris and buildup from surface. Do not pre-wet. 
3. Shake product container well. Pour onto the stained surface until it completely covers the stain. 

Pour onto the stained surface until it exceeds the boundaries of the stain by at least one inch. 
4. Let the poultice dry for 5 to 8 hours overnight. Protect from pedestrian traffic and rain during 

dwell period. Dry times may vary with environmental conditions such as temperature, wind and 
humidity. The poultice surface develops cracks as it contracts and dries. A fully developed 
network of cracks indicates the poultice is completely dry. 

5. Sweep up the dry powder and dispose. On porous substrates, pressure water rinsing may 
facilitate removal of poultice residue. 

6. Cleanup: Brush-out brooms and wipe down dustpans with a damp cloth. High-pressure air may 
also be used to remove dust residues from brooms, brushes and dustpans. 

3.9 FINAL CLEANING 
A. Clean adjacent non-concrete surfaces of spillage and debris. Use detergent and soft brushes or cloths, 

as necessary. 
B. Remove masking materials, leaving no residues that could trap dirt. 

3.10   FIELD QUALITY CONTROL 
A. Architect's Project Representatives: Architect will assign Project representatives to help carry out 

Architect's responsibilities at the site, including observing progress and quality of portion of the Work 
completed. Allow Architect's Project representatives use of lift devices and scaffolding, as needed, to 
observe progress and quality of portion of the Work completed. 

B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding will be 
relocated. Do not relocate lift devices and scaffolding until Architect's Project representatives have 
had reasonable opportunity to make observations of work areas at lift device or scaffold location. 

C. Manufacturer's Field Service: Engage paint-remover manufacturer's and chemical-cleaner 
manufacturer's factory-authorized service representatives for consultation and Project-site inspection 
and provide on-site assistance when requested by Architect. Have paint-remover manufacturer's and 
chemical-cleaner manufacturer's factory-authorized service representatives visit Project site not less 
than twice to observe progress and quality of the Work. 

END OF SECTION 03 03 01.16 
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Formwork for cast-in-place concrete, with shoring, bracing and anchorage.
B. Openings for other work.
C. Form accessories.
D. Form stripping.

1.2 RELATED REQUIREMENTS
A. Section 032000 - Concrete Reinforcing.
B. Section 033000 - Cast-in-Place Concrete.
C. Section 051200 - Structural Steel Framing:  Placement of embedded steel anchors and plates in cast-in-

place concrete.
1.3 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).
C. ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials; 2010

(Reapproved 2015).
D. ACI SPEC-301 - Specifications for Concrete Construction; 2020.
E. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators, Escalators,

Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic Transfer Devices; 2019,
with Errata (2021).

F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

G. COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for
Polyvinylchloride Waterstop; 1974.

H. PS 1 - Structural Plywood; 2009 (Revised 2019).
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate pertinent dimensions, materials, bracing, and arrangement of joints and ties.
C. Suspended One-way, Two-way and Removeable Panormwork Shop Drawings:  Include calculations or

selections from manufacturer's prescriptive design tables that indicate compliance with applicable
building code and manufacturer's requirements.

1. Include the design engineer's stamp or seal on each sheet of shop drawings.
D. Shop Drawings:  Indicate layout of prefabricated forms, including beams, drops and proposed concrete

pour breaks.
1.5 QUALITY ASSURANCE

A. Designer Qualifications:  Design formwork under direct supervision of a Professional Structural
Engineer experienced in design of concrete formwork and licensed in Texas.

B. Maintain one copy of each installation standard on site throughout the duration of concrete work.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver prefabricated forms and installation instructions in manufacturer's packaging.
B. Store prefabricated forms off ground in ventilated and protected manner to prevent deterioration

from moisture.
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PART 2  PRODUCTS

2.1 FORMWORK - GENERAL
A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-in-place

concrete work.
B. Design and construct concrete that complies with design with respect to shape, lines, and dimensions.
C. Comply with applicable state and local codes with respect to design, fabrication, erection, and removal

of formwork.
D. Comply with relevant portions of ACI CODE-318, ACI PRC-347, and ACI SPEC-301.

2.2 WOOD FORM MATERIALS
A. Softwood Plywood:  PS 1, B-B High Density Concrete Form Overlay, Class I.
B. Lumber:  ​Yellow Pine or equal​ species; ​no. 2​ grade; with grade stamp clearly visible.

2.3 REMOVABLE PREFABRICATED FORMS
A. Manufacturers:

1. SureVoid Products, Inc​​:  www.surevoid.com/#sle.
2. Substitutions:  See Section 016000 - Product Requirements.

B. Preformed Steel Forms:  Minimum 16 gauge, 0.0598 inch thick, matched, tight fitting, stiffened to
support weight of concrete without deflection detrimental to tolerances and appearance of finished
surfaces.

1. Exposed concrete finish areas shall use New or Like New Preformed Steel Forms.
C. Pan Type:  Steel, of size and profile indicated.
D. Void Forms:  Moisture resistant treated paper faces, biodegradable, structurally sufficient to support

weight of wet concrete mix until initial set; ​2 inches  2 inches​ thick.  ​​
2.4 FORMWORK ACCESSORIES

A. Form Ties:  ​Removable  Removable​ type, ​galvanized metal  galvanized metal​, ​fixed  fixed​ length,​ cone
type,    cone type,​​ with waterproofing washer,     with waterproofing washer, ​​​ free of defects that
could leave holes larger than ​1 inch  1 inch​ in concrete surface. ​​

B. Form Release Agent:  Capable of releasing forms from hardened concrete without staining or
discoloring concrete or forming bugholes and other surface defects, compatible with concrete and
form materials, and not requiring removal for satisfactory bonding of coatings to be applied.

1. Do not use materials containing diesel oil or petroleum-based compounds.
2. Products:

a. SpecChem, LLC; Bio Strip WB (water-based):  www.specchemllc.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

C. Form Release Agent:  Colorless mineral oil that will not ​stain concrete​. ​​
D. Filler Strips for Chamfered Corners:  Wood strip type; 3/4 x 3/4 inch size; maximum possible lengths.  
E. Dovetail Anchor Slot:  Galvanized steel, at least ​22 gauge, 0.0299 inch​ thick, ​foam filled​, release tape

sealed slots, anchors for securing to concrete formwork. ​​
F. Flashing Reglets:  ​Galvanized steel​, at least ​22 gauge, 0.0299 inch​ thick, longest possible lengths, with

alignment splines for joints, ​foam filled​, release tape sealed slots, anchors for securing to concrete
formwork. ​​

G. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages:  Sized as required, of sufficient strength and
character to maintain formwork in place while placing concrete.

H. Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 051200.
I. Waterstops:  PVC, complying with COE CRD-C 572.

1. All horizontal and vertical construction joints shall contain a rubber water stop.
2. Configuration:  As indicated on drawings.
3. Size: As indicated on drawings. If not shown use 4" minimum bulb tee type.
4. Manufacturers:

a. BoMetals, Inc​​: www.bometals.com/#sle.
b. ​Greenstreak: www.usa.sika.com/en/construction/concrete/concrete-accessories/waterstop-

systems/pvc-waterstop/greenstreak-pvc-waterstop.html​.
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c. Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify lines, levels and centers before proceeding with formwork.  Ensure that dimensions agree with

drawings.
3.2 EARTH FORMS

A. Hand trim sides and bottom of earth forms.  Remove loose soil prior to placing concrete.
3.3 ERECTION - FORMWORK

A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with requirements
of ACI SPEC-301.

B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to
overstressing by construction loads.

C. Arrange and assemble formwork to permit dismantling and stripping.  Do not damage concrete during
stripping.  Permit removal of remaining principal shores.

D. Align joints and make watertight.  Keep form joints to a minimum.
E. Obtain approval before framing openings in structural members that are not indicated on drawings.
F. Install void forms in accordance with manufacturer's recommendations.  Protect forms from moisture

or crushing.
G. Coordinate this section with other sections of work that require attachment of components to

formwork.
H. If formwork is placed after reinforcement, resulting in insufficient concrete cover over reinforcement,

request instructions from Architect/Structural Engineer of Record before proceeding.
3.4 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturer's recommendations.
B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
C. Do not apply form release agent where concrete surfaces will receive special finishes or applied

coverings that are affected by agent.  Soak inside surfaces of untreated forms with clean water.  Keep
surfaces coated prior to placement of concrete.

3.5 REMOVAL OF FORMS
A. Side forms of beams, walls and columns may be removed after cumulatively curing at not less than 50

degrees F (10 degrees C) for 24 hours after placing concrete, provided concrete is sufficiently hard to
not be damaged by form removal operations, and provided curing and protection operations are
maintained.

B. Wall, beam, joist and slab soffits may be removed when all of the following conditions are satisfied:
1. Strength of concrete as shown by standard cylinder test has reached at least 2,500 psi and at least

75% of specified design strength.
2. Concrete has cured at least 7 days (4 days for type 3 cement) or additional time as required if

during cold weather.
3. Soffit forms shall not be removed from members that are supporting any load such as

construction materials or shoring for floor or roof above unless it can be determined that the
member as sufficient strength to support such loading.

3.6 INSERTS, EMBEDDED PARTS, AND OPENINGS
A. Provide formed openings where required for items to be embedded in passing through concrete work.
B. Locate and set in place items that will be cast directly into concrete.
C. Coordinate with work of other sections in forming and placing openings, slots, reglets, recesses,

sleeves, bolts, anchors, other inserts, and components of other work.
D. Position recessed anchor slots for brick veneer masonry anchors to spacing and intervals specified in

Section 042613.
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E. Install accessories in accordance with manufacturer's instructions, so they are straight, level, and
plumb.  Ensure items are not disturbed during concrete placement.

F. Install waterstops in accordance with manufacturer's instructions, so they are continuous without
displacing reinforcement.  Heat seal joints so they are watertight.

G. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
 Locate openings at bottom of forms to allow flushing water to drain.

H. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly fitted so
joints will not be apparent in exposed concrete surfaces.

3.7 FORM CLEANING
A. Clean forms as erection proceeds, to remove foreign matter within forms.
B. Clean formed cavities of debris prior to placing concrete.

1. Flush with water or use compressed air to remove remaining foreign matter.  Ensure that water
and debris drain to exterior through clean-out ports.

2. During cold weather, remove ice and snow from within forms.  Do not use de-icing salts.  Do not
use water to clean out forms, unless formwork and concrete construction proceed within heated
enclosure.  Use compressed air or other means to remove foreign matter.

3.8 FORMWORK TOLERANCES
A. Construct formwork to maintain tolerances required by ACI SPEC-117, unless otherwise indicated.
B. Construct and align formwork for elevator hoistway in accordance with ASME A17.1.
C. Camber slabs and beams 1/4 inch per 10 feet.

3.9 FORMWORK FINISH
A. Construct formwork in accordance with ACI 347, unless otherwise indicated.
B. Refer to architectural drawings for exposure of formed surfaces.

1. The following defines class of finish:
a. Class A - Surfaces prominently exposed to public view where appearance is of special

importance, typically noted on architectural drawings as "exposed"
b. Class B - Coarse textured concerete formed surfaced intended to receive plaster, stucco or

wainscoting.
c. Class C - General standard for permanently exposed surfaces where other finishes are not

specified.
d. Class D - Minimal quality requirement for surfaces where roughness is not objectionable,

usually applied where surface will be permanently concealed.
3.10 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 014000 -
Quality Requirements.

B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork
design, and to verify that supports, fastenings, wedges, ties, and items are secure.

C. Do not reuse wood formwork more than 2 times for concrete surfaces to be exposed to view.  Do not
patch formwork.

3.11 FORM REMOVAL
A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own weight

and imposed loads.
B. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete surfaces

scheduled for exposure to view.
C. Store removed forms to prevent damage to form materials or to fresh concrete.  Discard damaged

forms.
END OF SECTION



Brackenridge Park Phase 2 Concrete Reinforcing
San Antonio, TX Section 032000 

Page 1 

95% CONSTRUCTION DOCUMENTS 30 May 2025
Lundy & Franke Engineering, Inc.

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Reinforcing steel for cast-in-place concrete.
B. Supports and accessories for steel reinforcement.

1.2 RELATED REQUIREMENTS
A. Section 031000 - Concrete Forming and Accessories.
B. Section 033000 - Cast-in-Place Concrete.
C. Section 042000 - Unit Masonry:  Reinforcement for masonry.

1.3 REFERENCE STANDARDS
A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019

(Reapproved 2022).
B. ACI MNL-66 - ACI Detailing Manual; 2020.
C. ACI SPEC-301 - Specifications for Concrete Construction; 2020.
D. ASTM A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement; 2007.
E. ASTM A184/A184M - Standard Specification for Welded Deformed Steel Bar Mats for Concrete

Reinforcement; 2019.
F. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete

Reinforcement; 2022.
G. ASTM A996/A996M - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete

Reinforcement; 2016.
H. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
I. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment (2020).
J. CRSI (DA4) - Manual of Standard Practice; 2009.
K. CRSI (P1) - Placing Reinforcing Bars, 10th Edition; 2019.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Comply with requirements of ACI MNL-66  Include bar schedules, shapes of bent bars,

spacing of bars, and location of splices.
C. The Contractor shall obtain completely detailed shop drawings showing placement plans, bar bending

lists, etc.  Include the specific location and size of all accessories, chairs and bar supports.  The
Contractor shall carefully check these drawings, then submit them to the Architect/Engineer. The
Architect/Engineer may conduct limited spot checks aimed solely at determining general
comprehension of the design intent, then return them to the Contractor.  The Contractor shall then
carefully recheck the shop drawings and approve them prior to fabrication.

1. NOTE:  Regardless of the fabricators standard policy or other industry standards of practice, all
straight and bent bars shall be tagged with the member mark.  If the fabricator elects to use
member marks other than those shown on the structural drawings, the members must also be
labeled with the original engineer's member marks in addition to those of the fabricator.

D. The Engineer's spot check shall not relieve the Contractor from correcting, at his own expense, any
items that may thereafter be found not to comply with the plans and specifications.

E. Manufacturer's Certificate:  Certify that reinforcing steel and accessories supplied for this project meet
or exceed specified requirements.

F. Reports:  Submit certified copies of mill test report of reinforcement materials analysis.
1.5 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI SPEC-301.
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PART 2  PRODUCTS

2.1 REINFORCEMENT
A. ALL REINFORCING (Unless noted otherwise)

1. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).
a. Plain billet-steel bars.

B. BEAM STIRRUPS and COLUMN TIES
1. Reinforcing Steel:  Deformed bars, ASTM A996/A996M Grade 40 (280), Type A.

C. Steel Welded Wire Reinforcement (WWR):  Galvanized, deformed type;  ASTM A1064/A1064M.
1. Form:  Flat Sheets.
2. WWR Style:  ​As indicated on drawings​.

D. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of reinforcement

during concrete placement.
2.2 RE-BAR SPLICING:

A. Coupler Systems:  Mechanical devices for splicing reinforcing bars.
1. Comply with ACI CODE-318 steel reinforcing design strength requirements for splices in tension

and compression.
2. Products:

a. Dayton Superior Corporation​​:  www.daytonsuperior.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

B. Dowel Bar Splicer with Dowel-Ins:  Mechanical devices for splicing reinforcing bars.
1. Comply with ACI CODE-318 steel reinforcing design strength requirements for splices in tension

and compression.
2. Products:

a. Dayton Superior Corporation​​:  www.daytonsuperior.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

2.3 FABRICATION
A. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice.
B. Welding of reinforcement is not permitted.
C. Locate reinforcing splices not indicated on drawings at point of minimum stress.

1. Review locations of splices with Architect/Structural Engineer of Record .

PART 3  EXECUTION

3.1 PLACEMENT
A. Place, support and secure reinforcement against displacement.  Do not deviate from required position.
B. Do not displace or damage vapor barrier.
C. Accommodate placement of formed openings.

3.2 FABRICATION
A. Reinforcing shall be fabricated in accordance with "Manual of Standard Building Code Requirements

for Reinforced Concrete" (ACI 318), latest edition.  The Contractor shall be responsible for obtaining
properly fabricated reinforcing and placing it properly.

B. Reinforcing steel, at the time concrete is placed, shall be free from excessive rust, scale, dried
concrete, or other coatings that will destroy or reduce bond, in the opinion of the Engineer.

C. Reinforcing steel shall be accurately shop bent and placed in position, securely tied or supported to
prevent movement during placing of concrete.  Field bends will not be permitted without prior
approval from Engineer.  Authorized field bends shall be performed cold; no heating is permitted.
  Spacer bars, supports and accessories are not scheduled but are to be furnished and placed as
described under MATERIALS paragraph in this Section.  Raising of reinforcement (including welded
wire fabric) during the pour will not be permitted.
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3.3 CONCRETE COVER
A. SUSPENDED STRUCTURES

1. Unless detailed otherwise on plans, reinforcing bars shall have concrete cover as follows:
a. Beam Stirrups; top, bottom and sides, 1-1/2".
b. Column ties and spirals, 1-1/2".
c. Concrete joists and slabs, 3/4".
d. Spread or spot footings, 3".

B. SLAB AND BEAMS ON FILL
1. Chair and/or block reinforcing securely in position with concrete cover as follows:

a. Beam stirrups; top, 1-1/2", bottom and sides 3".
b. Slab bars; 1-1/2" from top.

2. Support reinforcing steel on concrete blocks or bricks spaced at approximately 4'-0" o.c. in each
direction.

3.4 SPLICES
A. Necessary splices not shown on drawings or otherwise noted shall be in accordance with  ACI

specifications for bar sizes up to #11 size, but not less than 40 bar diameters.  Splices in bars larger
than #11 shall be made with approved thermal or mechanical coupling devices.  Welding  wire fabric
shall be lapped 1-1/2 meshes, with a minimum lap of 8".  All lap splices shall be contact type secured
with annealed tie wire.

3.5 SLAB OPENINGS
A. Unless shown otherwise, at slab openings of 12" or less, spread main reinforcing around opening.  At

slab openings greater than 12", provide 2 #4x4'-0" bottom placed diagonally at each corner. At sides of
openings, provide one full bar for each bar cut at opening.  No main bars shall be cut without
Engineer's approval.

3.6 CONDUITS IN SLABS
A. Electrical and mechanical conduit in slabs or joists shall run under upper layer of reinforcing or wire

mesh; provide a minimum of 1-1/2" clear between conduits and between conduit and parallel
reinforcing.  Do not "bundle" conduits.  See CONCRETE FORMWORK Section for thickened slab
required at large conduits.

3.7 BEAM INTERSECTIONS
A. Unless shown otherwise on plans, at corners, angle bends and at junction with other beams, provide

four #7x6'-0" “corner bars” (3 ft. each leg) , 2 top and 2 bottom.  For deep beams with scheduled
intermediate bars, provide matching 80 diameter corner bars” of the same size.    At “T” intersection,
place all “corner bars” so that one leg is in outside face of outside beam.

3.8 WALL INTERSECTIONS
A. Unless shown otherwise, at corners, angle bends, and at junction with other walls, lap all horizontal

bars in both faces 30 diameters or use matching 80 diameter “Corner Bars”.
3.9 BEAM TO WALL CONNECTION

A. Unless shown otherwise, where beam abuts or frames into concrete wall, extend beam bars 30
diameters into wall, or use 60 diameter dowels or 60 diameter “corner bars” with 30 diameter
embedment into both beam and wall; bar size and quantity shall match beam bars.  See CONCRETE
FORMWORK section for key seat at construction joint.

3.10 WALL ENDS
A. Unless shown otherwise, where walls stop, position two (2) of the wall vertical bars at the end of the

wall; provided that vertical bars are #6 or larger.  If wall vertical bars are smaller that #6, use 2 #6 at
wall ends in lieu of wall vertical bars.  Provide #4 U-bars (30 diameter laps) enclosing vertical bars at
end faces, same spacing as horizontal bars.

3.11 OPENINGS IN CONCRETE WALLS
A. Unless shown otherwise,  Add 2 #6 bars in each face over opening, extending 30 diameters beyond

limits of opening, and add 2#5x5'-0" placed diagonally at each corner of opening.  Provide #4 U-bars
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(30 diameter laps) at end faces for each bar (horizontal or vertical) interrupted by opening.  U-bars
shall enclose horizontal or vertical bars at opening.

3.12 WALL DOWELS
A. Unless shown otherwise, provide 60 diameter wall dowels from beam or footing to match the size and

spacing of all vertical bars in wall above; extend 30 diameters into wall.  At construction joints, either
continue all vertical bars or provide for 30 diameter laps of all vertical bars into wall above.

3.13 COLUMN DOWELS
A. Unless shown otherwise, provide dowels from bottom of beams, piers, footings or walls to match the

size and quantity of bars scheduled in column above; extend 30 diameters into column.  At
construction joints, extend all vertical bars 30 diameters into column above; offset bars on 1 to 6 slope
to provide proper lapping of bars in column above.  If offset exceeds 3", stop lower column bars and
provide separate 60 diameter dowels as described under “COLUMN DOWELS” above. Use contact lap
splices as shown in details at column schedule.

3.14 COLUMN REINFORCEMENT
A. Unless shown otherwise, provide scheduled ties along full length of vertical bars and dowels except

that at soffit down into column below and above construction joints, start first tie at one half of
scheduled tie spacing.  Also, unless shown otherwise, include scheduled ties in areas of floor or roof
framing members unless width of framing members exceeds width of column above by at least 2" on
all four faces.  Columns built into concrete walls shall be reinforced same as scheduled column.  Two-
piece ties shall be deformed bars only and minimum laps shall be 12" for No.3 bars; 15" for No. 4 bars.
 Terminate column vertical bars at an elevation of 3" below top of upper roof beam unless otherwise
detailed; bars shall lap into upper roof beam at least 30 diameters; provide 90 degree bend at bar ends
as required to accomplish this.

3.15 COLUMN PIER CAPS
A. At columns carried directly by footing piers, and/or other places indicated on plans, construct a

transitional pier cap extending from pier to column to allow accurate dowel or anchor bolt setting.
 Extend footing shaft reinforcing including hooping, to within 3" of top of plinth and make double wrap
at top.  Column dowels are as scheduled for column above.  If column dowels occur outside of pier
shaft hooping, provide “U” shaped ties (sizes, number, and spacing as scheduled for column above) for
all such dowels.

3.16 TOPPING REINFORCEMENT
A. Reinforcement (including welded wire fabric) shall be chaired to proper depth as shown on plans and

sections.  Raising of reinforcement during pour is not acceptable.
B. CONSTRUCTION JOINTS
C. Provide and locate as necessary in CAST-IN-PLACE CONCRETE Section.
D. All reinforcing shall continue through the joint.
E. Add extra reinforcing if so directed by Engineer.

3.17 FIELD QUALITY CONTROL
A. An independent testing agency, as specified in Section 014000 - Quality Requirements, will inspect

installed reinforcement for compliance with contract documents before concrete placement.
END OF SECTION
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PART 1  GENERAL

0.1 SECTION INCLUDES
A. Concrete building frame members.
B. Concrete for composite floor construction.
C. Elevated concrete slabs.
D. Floors and slabs on grade.
E. Concrete shear walls, elevator shaft walls, and foundation walls.
F. Joint devices associated with concrete work.
G. Miscellaneous concrete elements, including equipment pads, equipment pits, light pole bases, flagpole

bases, thrust blocks, and manholes.
H. Concrete curing.

0.2 RELATED REQUIREMENTS
A. Section 031000 - Concrete Forming and Accessories:  Forms and accessories for formwork.
B. Section 032000 - Concrete Reinforcing.
C. Section 033511 - Concrete Floor Finishes:  Densifiers, hardeners, applied coatings, and polishing.
D. Section 079200 - Joint Sealants:  Products and installation for sealants and joint fillers for saw cut

joints and isolation joints in slabs.
0.3 REFERENCE STANDARDS

A. ASTM C595/C595M  Standard Specification for Blended Hydraulic Cements - 2021 Edition, July 15,
2021

B. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

C. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide; 2022.
D. ACI PRC-302.1 - Guide to Concrete Floor and Slab Construction; 2015.
E. ACI PRC-304 - Heavyweight Concrete:  Measuring, Mixing, Transporting and Placing; 2020.
F. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.
G. ACI PRC-306 - Guide to Cold Weather Concreting; 2016.
H. ACI PRC-308 - Guide to External Curing of Concrete; 2016.
I. ACI SPEC-301 - Specifications for Concrete Construction; 2020.
J. ASTM A185/A185M - Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete​​;

2007​​.
K. ASTM A497/A497M - Standard Specification for Steel Welded Wire Reinforcement, Deformed, for

Concrete​​; 2007​​.
L. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2018.
M. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens;

2023.
N. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2022a.
O. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement Mortars

(Using 50 mm [2 in.] Cube Specimens); 2023.
P. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.
Q. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
R. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2020.
S. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a

(Reapproved 2016).
T. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete;

2019.
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U. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with Editorial
Revision (2022).

V. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for Use in
Concrete; 2023.

W. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and
Continuous Mixing; 2017.

X. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete;
2020a.

Y. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to Hardened
Concrete; 2021.

Z. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink);
2020.

AA. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of Hydraulic
Cement Concrete; 2018.

BB. ASTM D994/D994M - Standard Specification for Preformed Expansion Joint Filler for Concrete
(Bituminous Type); 2011 (Reapproved 2022).

CC. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and Resilient Bituminous Types); 2018.

DD. ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting; 2015.
EE. ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor Levelness

Numbers; 2020.
FF. ASTM E1155M - Standard Test Method for Determining FF Floor Flatness and FL Floor Levelness

Numbers (Metric); 2014.
GG. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or

Granular Fill Under Concrete Slabs; 2017.
HH. COE CRD-C 513 - Handbook for Concrete and Cement Corps of Engineers Specifications for Rubber

Waterstops; 1974.
II. COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for

Polyvinylchloride Waterstop; 1974.
JJ. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, Polymer

Overlays, and Concrete Repair; 2013.
NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

KK. NSF 372 - Drinking Water System Components - Lead Content; 2022.
0.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Mix Design: Submit mix design for each type of concrete proposed.
C. Product Data:  Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.
1. For curing compounds, provide data on method of removal in the event of incompatibility with

floor covering adhesives.
D. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI SPEC-301, Section 4 - Concrete
Mixtures.

2. Indicate proposed mix design complies with requirements of ACI CODE-318, Chapter 5 - Concrete
Quality, Mixing and Placing.

E. Test Reports:  Submit report for each test or series of tests specified.
F. Sustainable Design Submittal:  If any fly ash, ground granulated blast furnace slag, silica fume, rice hull

ash, or other waste material is used in mix designs to replace Portland cement, submit the total
volume of concrete cast in place, mix design(s) used showing the quantity of portland cement
replaced, reports showing successful cylinder testing, and temperature on day of pour if cold weather
mix is used.
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0.5 QUALITY ASSURANCE
A. Perform work of this section in accordance with ACI SPEC-301 and ACI CODE-318.
B. Follow recommendations of ACI PRC-305 when concreting during hot weather.
C. Follow recommendations of ACI PRC-306 when concreting during cold weather.

0.6 MOCK-UPS
A. Construct and erect mock-up panel for architectural concrete surfaces indicated to receive special

treatment or finish as result of formwork.
1. Panel Size:  Sufficient to illustrate full range of treatment.
2. Panel Size:  6 by 6 feet.
3. Number of Panels:  Two.

B. If requested by Architect/Structural Engineer of Record , cast concrete against mock-up panel.  Obtain
acceptance of resulting surface finish prior to erecting formwork.

PART 2  PRODUCTS

1.1 FORMWORK
A. Comply with requirements of Section 031000.

1.2 REINFORCEMENT MATERIALS
A. Comply with requirements of Section 032000.

1.3 CONCRETE MATERIALS
A. Cement: ASTM C150, ​​​Type I - Normal​​​ Portland type.

1. Acquire cement for entire project from same source.
B. Cement: ASTM C150, ​Type II - Moderate​ Portland type.

1. Acquire cement for entire project from same source.
C. Cement: ASTM C150, ​​​Type III - High Early Strength​​​ Portland type.

1. Acquire cement for entire project from same source.
D. Cement: ASTM C150, ​​Type V - Sulfate Resistant​​ Portland type.

1. Acquire cement for entire project from same source.
E. Blended Cement: ASTM C595, Type IL Portland type.

1. Acquire cement for entire project from same source.
F. Fine and Coarse Aggregates:  ASTM C33/C33M.

1. Acquire aggregates for entire project from same source.
G. Fly Ash: ASTM C618, Class C or F.

1. Fly Ash may not be combined in mix with Type IL Cement.
H. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

1.4 ADMIXTURES
A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight of

cement.
B. High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.
C. High Range Water Reducing Admixture:  ASTM C494/C494M Type F.
D. Water Reducing and Accelerating Admixture:  ASTM C494/C494M Type E.
E. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.
F. Accelerating Admixture:  ASTM C494/C494M Type C.
G. Retarding Admixture:  ASTM C494/C494M Type B.
H. Water Reducing Admixture:  ASTM C494/C494M Type A.
I. Shrinkage Reducing Admixture:

1. ASTM C494/C494M, Type S.
J. Waterproofing Admixture:  Admixture formulated to reduce permeability to liquid water, with no

adverse effect on concrete properties.
1. Potable Water Contact Approval:  National Science Foundation (NSF) certification for use on

structures holding potable water, based on testing in accordance with NSF 61 and NSF 372
2. Products:
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a. Aquafin, Inc​​:  www.aquafin.net/#sle.
b. Xypex Chemical Corporation; XYPEX Admix C-500:  www.xypex.com/#sle.

1.5 ACCESSORY MATERIALS
A. Underslab Vapor Barrier (Slab on Grade):

1. Materials
a. Sheet Retarder: Polyolefin film, 15 mil thick minimum; able to maintain water vapor

permeance of 0.01 perms tested in accordance with mandatory conditioning tests per ASTM
E1745, Section 7.1 (7.1.1-7.1.5) , tensile strength conforming with ASTM E1745 Class A and
ACI 302.1R.

2. MANUFACTURERS / PRODUCTS
a. Henry Company; Fortifiber Moistop Ultra: www.henry.com.
b. Reef Industries / Vaporguard; www.reefindustries.com
c. Stego Industries LLC / Stego Wrap Vapor Barrier; www.stegoindustries.com. (Basis of Design)
d. Reef Griffolyn "15 mil green" by Reef Industries
e. Substitutions: No substitutions.

B. Non-Shrink Cementitious Grout:  Premixed compound consisting of nonmetallic aggregate, cement,
water reducing and plasticizing agents.

1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch.
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch.
3. Products containing aluminum powder are not permitted.
4. Flowable Products:

a. Dayton Superior Corporation: www.daytonsuperior.com/#sle.
b. Euclid Chemical Company; NS GROUT:  www.euclidchemical.com/#sle.
c. Substitutions:  See Section 016000 - Product Requirements.

5. Low-Slump, Dry Pack Products:
a. Euclid Chemical Company; DRY PACK GROUT:  www.euclidchemical.com/#sle.
b. Dayton Superior Corporation: www.daytonsuperior.com/#sle.
c. W. R. Meadows, Inc; PAC-IT:  www.wrmeadows.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

1.6 BONDING AND JOINTING PRODUCTS
A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M, Type II.

1. Products:
a. Euclid Chemical Company; AKKRO-7T:  www.euclidchemical.com/#sle.
b. SpecChem, LLC; Strong Bond Acrylic Bonder:  www.specchemllc.com/#sle.
c. W. R. Meadows, Inc; ACRY-LOK-:  www.wrmeadows.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

B. Epoxy Bonding System:
1. Complying with ASTM C881/C881M and of Type required for specific application.
2. Products:

a. Euclid Chemical Company; DURAL FAST SET LV:  www.euclidchemical.com/#sle.
b. Dayton Superior Corporation: www.daytonsuperior.com/#sle.
c. SpecChem, LLC; SpecPoxy 1000, SpecPoxy 2000, SpecPoxy 3000, or SpecPoxy 3000FS:

 www.specchemllc.com/#sle.
d. W. R. Meadows, Inc; Rezi-Weld Gel Paste, Rezi-Weld Gel Paste State, Rezi-Weld 1000:

 www.wrmeadows.com/#sle.
e. Substitutions:  See Section 016000 - Product Requirements.

C. Waterproofing Admixture Slurry:  Slurry coat of Portland cement, sand, and crystalline waterproofing
additive, mixed with water in proportions recommended by manufacturer to achieve waterproofing at
cold joints in concrete.

1. Products:
a. Aquafin, Inc​​:  www.aquafin.net/#sle.
b. W. R. Meadows, Inc; ADI-CON CW Plus:  www.wrmeadows.com/#sle.
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c. Xypex Chemical Corporation; XYPEX Concentrate:  www.xypex.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

D. Waterstops:  Rubber, complying with COE CRD-C 513.
1. All construction joints, pour breaks, etc. with soil on one side or other shall have a waterstop.

 All waterstops are not shown on drawings.
a. Configuration: Ribbed with centerbulb
b. Size:  6".
c. Products:

1) Greenstreak Model 705.
2) Greenstreak Model 724 (for form saver).
3) Greestreak Model 698 (for base seal)
4) Greenstreak Model 667 (for retrofit systems)

d. Substitutions:  See Section 016000 - Product Requirements.
E. Reglets:  Formed steel sheet, galvanized, with temporary filler to prevent concrete intrusion during

placement.
1. Size:  As indicated on drawings.

F. Joint Filler:  Nonextruding, resilient asphalt impregnated ​fiberboard or felt​, ​complying with ASTM D
1751,​ ​1/4 inch thick​ and ​4 inches deep​ ​; tongue and groove profile​.

G. Joint Filler:  Compressible asphalt mastic with felt facers, ​complying with ASTM D 994,​ ​thickness as
indicated on drawings​ and ​full depth of slab less 1/2 inch​.

H. Slab Construction Joint Devices:  Combination keyed joint form and screed, galvanized steel, with
rectangular or round knockout holes for conduit or rebar to pass through joint form at 6 inches on
center; ribbed steel stakes for setting.

1.7 CURING MATERIALS
A. Evaporation Reducer:  Liquid thin-film-forming compound that reduces rapid moisture loss caused by

high temperature, low humidity, and high winds; intended for application immediately after concrete
placement.

1. Products:
a. Dayton Superior Corporation​​:   www.daytonsuperior.com/#sle.
b. Euclid Chemical Company ; www.euclidchemical.com/#sle.
c. SpecChem, LLC; SpecFilm Concentrate or SpecFilm:  www.specchemllc.com/#sle.
d. W. R. Meadows, Inc ; Evapre or Evapre-RTU:  www.wrmeadows.com/#sle.
e. Substitutions:  See Section 016000 - Product Requirements.

B. Curing Compound, Naturally Dissipating:  Clear, water-based, liquid membrane-forming compound;
complying with ASTM C309.

1. Product dissipates within 4 to 6 weeks.
2. Products:

a. Dayton Superior Corporation: www.daytonsuperior.com.
b. Euclid Chemical Company;  www.euclidchemical.com.
c. SpecChem, LLC; SpecRez: www.specchemllc.com.
d. W. R. Meadows, Inc; 1100-Clear: www.wrmeadows.com.
e. Substitutions:  See Section 016000 - Product Requirements.

C. Curing Compound, Non-Dissipating:  Liquid, membrane-forming, clear, nonyellowing acrylic; complying
with ASTM C309.

1. Vehicle:  Water-based.
2. Gloss:  Low.
3. Solids by Mass:  15 percent, minimum.
4. VOC Content:  OTC compliant.
5. Products:

a. Dayton Superior Corporation​​:   www.daytonsuperior.com/#sle.
b. L&M Construction Chemicals, Inc, a subsidiary of Laticrete International, Inc; Dress & Seal

WB:  www.lmcc.com/#sle.
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D. Moisture-Retaining Sheet:  ASTM C171.
1. Curing paper, regular.
2. Polyethylene film, white opaque, minimum nominal thickness of 4 mil, 0.004 inch.
3. White-burlap-polyethylene sheet, weighing not less than 3.8 ounces per square yard.

E. Polyethylene Film:  ASTM D2103, 4 mil, 0.004 inch thick, clear.
F. Water:  Potable, not detrimental to concrete.

1.8 CONCRETE MIX DESIGN
A. Proportioning Normal Weight Concrete:  Comply with ACI PRC-211.1 recommendations.
B. Concrete Strength:  Establish required average strength for each type of concrete on the basis of field

experience or trial mixtures, as specified in ACI SPEC-301.
1. For trial mixtures method, employ independent testing agency acceptable to Architect/Structural

Engineer of Record for preparing and reporting proposed mix designs.
C. Admixtures:  Add acceptable admixtures as recommended in ACI PRC-211.1 and at rates

recommended or required by manufacturer.
D. Normal Weight Concrete:

1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at ​28​ days:  ​3000 psi​.
a. Fly Ash Content: Maximum 20 percent of cementitious materials by weight.

1) Fly Ash is not allowed in Type IL Cement mix designs.
b. Cement Content:  Minimum ​470 lb per cubic yard​.
c. Maximum Slump:  ​5 inches​.+/- 1/2"

1) Slump shall be increased to 8 inches for drilled footings by means of chemical
admixtures.

d. Maximum Aggregate Size:
1) SLAB AND BEAMS ON FILL

(a) Unless detailed otherwise on plans maximum aggregate size shall be as follows:
(1) Beams and slabs, 1".

2. Compressive Strength, when tested in accordance with ASTM C39/C39M at ​28​ days:  ​4,000 psi​.
a. Fly Ash Content: Maximum 20 percent of cementitious materials by weight.

1) Fly Ash is not allowed in Type IL Cement mix designs.
b. Cement Content: Minimum 517 pounds per cubic yard.
c. Water-Cement Ratio:  Maximum 40 percent by weight.
d. Maximum Slump:  ​5 inches​.+/- 1/2"

1) Slump shall be increased to 8 inches for drilled footings by means of chemical
admixtures.

e. Maximum Aggregate Size:
1) SUSPENDED STRUCTURES

(a) Unless detailed otherwise on plans maximum aggregate size shall be as follows:
(1) Beams and slabs, 3/4".
(2) Columns and walls, 3/4".
(3) Concrete joists and slabs, 3/4".
(4) Spread or spot footings, 1-1/2".
(5) Drilled Piers, 1-1/2".

3. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at ​28​ days:  ​5000 psi​.
a. Fly Ash Content: Maximum 20 percent of cementitious materials by weight.

1) Fly Ash is not allowed in Type IL Cement mix designs.
b. Cement Content:  Minimum ​564 lb per cubic yard​.
c. Maximum Slump:  ​5 inches​.+/- 1/2"

1) Slump shall be increased to 8 inches for drilled footings by means of chemical
admixtures.

d. Maximum Aggregate Size:
1) SUSPENDED STRUCTURES
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(a) Unless detailed otherwise on plans maximum aggregate size shall be as follows:
(1) Beams and slabs, 3/4".
(2) Columns, 3/4".
(3) Concrete joists and slabs, 3/4".
(4) Spread or spot footings, 1-1/2".
(5) Drilled Piers, 1-1/2".

2) SLAB AND BEAMS ON FILL
(a) Unless detailed otherwise on plans maximum aggregate size shall be as follows:

(1) Beams and slabs, 1".
(2) Tilt-Wall Panels, 3/4".

E. Control Low Strength Material (Flowable Fill):
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at ​28​ days:  ​50 to 100

psi​.
2. Cement Content:  Minimum 100 lb per cubic yard.
3. Fly Ash Content:  Minimum 300 lb per cubic yard.
4. Sand Content:  Minimum 2,600 lb per cubic yard.
5. Added Water Minimum 500 lb per cubic yard.

1.9 MIXING
A. On Project Site:  Mix in drum type batch mixer, complying with ASTM C685/C685M.  Mix each batch

not less than 1-1/2 minutes and not more than 5 minutes.
B. Transit Mixers:  Comply with ASTM C94/C94M.
C. Adding Water:  If concrete arrives on-site with slump less than suitable for placement, do not add

water that exceeds the maximum water-cement ratio or exceeds the maximum permissible slump.

PART 3  EXECUTION

2.1 EXAMINATION
A. Verify lines, levels, and dimensions before proceeding with work of this section.
B. Verify condition of substrate and adjacent materials under provisions of Section 01 40 00 - Quality

Requirements.
2.2 CONSTRUCTION JOINTS

A. Provide in monolithic concrete framing so that not more than 400 cubic yards is placed in one day and
no side dimension of the section being concreted is greater than 150 feet.  Larger areas shall be
approved by the Engineer.

B. Locate so as not to impair the strength of the structure, and coordinate the location and details with
the Architect/Engineer.  Location shall generally be near the middle of the spans of slabs  and beams
with wood or steel-formed soffits.  When soffits are formed with cardboard cartons, locate
construction joint on centerline of pier.

C. Provisions shall be made for transfer of shear and other forces through the joint.  Generally this shall
consists of forming horizontal  keyways at mid-depth, 1-1/2" deep X 1/3 of beam or slab depth and
allowing all reinforcing to continue through the joint.  Add extra reinforcing if so directed by Engineer.

D. Follow procedure for "Bonding new concrete to old", as described herein.
E. Provide waterstops at all construction joints with soil or water on one side or other.

2.3 PREPARATION
A. Formwork:  Comply with requirements of ACI SPEC-301. Design and fabricate forms to support all

applied loads until concrete is cured and for easy removal without damage to concrete.
B. Verify that forms are clean and free of rust before applying release agent.
C. Coordinate placement of embedded items with erection of concrete formwork and placement of form

accessories.
D. Prepare existing concrete surfaces to be repaired according to ICRI 310.2R.
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E. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by
cleaning and applying bonding agent in according to bonding agent manufacturer's instructions.

1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing applications,
and where curing under humid conditions is required.

2. Use latex bonding agent only for non-load-bearing applications.
F. Where new concrete with integral waterproofing is to be bonded to previously placed concrete,

prepare surfaces to be treated in accordance with waterproofing manufacturer's instructions. Saturate
cold joint surface with clean water, and remove excess water before application of coat of
waterproofing admixture slurry.  Apply slurry coat uniformly with semi-stiff bristle brush at rate
recommended by waterproofing manufacturer.

G. In locations where new concrete is doweled to existing work, drill holes in existing concrete, insert
steel dowels and pack solid with non-shrink grout.

2.4 INSTALLING VAPOR RETARDER
A. Install materials in accordance with manufacturer's instructions and ASTM E1643.
B. Install vapor retarder with long dimension in direction of pour.
C. Extend vapor retarder to the perimeter of the slab. If practicable, terminate it at approximately the

level of finish grade or slightly below, otherwise (a) at a point acceptable to the structural engineer or
(b) where obstructed by impediments, such as dowels, waterstops, or any other site conditions
requiring early termination of the vapor retarder. At the point of termination, seal vapor retarder to
the slab itself using Stego Crete Claw tape, per manufacturer's instructions.

D. Overlap vapor retarder 6 inches where jointing is required. Seal with manufacturer’s tape.
E. Seal all penetrations (including pipes) per manufacturer’s instructions.
F. Penetrations through the vapor barrier are prohibited except reinforcing steel and permanent
G. Repair damaged areas in accordance with manufacturer’s requirements.
H. Contact the manufacturer's representative to coordinate a review of the vapor retarder installation

either by digital review or in person.
2.5 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A. Comply with requirements of ACI SPEC-301. Clean reinforcement of loose rust and mill scale, and
accurately position, support, and secure in place to achieve not less than minimum concrete coverage
required for protection.

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both directions.
 Splice laps with tie wire.

C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

D. Provide waterstop material at all joints below grade.
2.6 PLACING CONCRETE

A. Place concrete in accordance with ACI PRC-304.
B. Place concrete for floor slabs in accordance with ACI PRC-302.1.
C. Notify Architect/Structural Engineer of Record not less than 24 hours prior to commencement of

placement operations.
D. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint devices will

not be disturbed during concrete placement.
E. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.
F. Carbon Monoxide and Carbon Dioxide Exposure: General Contractor shall be responsible for

monitoring interior concrete floor exposure to excessive exhaust gases containing carbon dioxide
(CO2) or carbon monoxide (CO) during delivery, placement and finishing of concrete and until concrete
floor is protected by specified curing method.

1. CO2 levels shall not exceed 4,500 parts per million. CO levels shall not exceed 15 parts per million
at concrete surface within 5 feet of any source of exhaust gases.
a. Levels shall be monitored utilizing appropriate meter from company similar to CEA

Instruments, Inc., 16 Chestnut Street, Emerson, NJ 07630; Phone (201-967-5660);
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2. Unvented combustion heaters shall not be in operation during concrete placement.
3. Limit combustion engine equipment inside building during concrete to only that equipment

necessary to place and finish concrete.
4. Only two concrete trucks shall be in building at any given time and under no circumstance shall

there be any earth moving equipment, dump trucks, grading equipment, or any other motorized
equipment in operation until after the interior concrete floor is placed and protected by specified
curing method.email:

2.7 SLAB JOINTING
A. Locate joints as indicated on drawings or as submitted and approved by Architect/Engineer.
B. Provide waterstop material per paragraph above at all joints below grade and joints shown to have

waterstop.
C. Anchor joint fillers and devices to prevent movement during concrete placement.
D. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total height

equal to thickness of slab, set flush with top of slab.
E. Load Transfer Construction and Contraction Joints:  Install load transfer devices as indicated; saw cut

joint at surface as indicated for contraction joints.
F. Saw Cut Contraction Joints:  Saw cut joints before concrete begins to cool, within 4 to 12 hours after

placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than one quarter (1/4) the
depth of the slab.

G. Construction Joints:  Where not otherwise indicated, use metal combination screed and key form, with
removable top section for joint sealant.

H. Repair underslab vapor retarder damaged during placement of concrete reinforcing.  Repair with
vapor retarder material; lap over damaged areas minimum ​6 inches​ and seal watertight.

I. Separate slabs on grade from vertical surfaces with joint filler.
J. Place joint filler in ​floor slab​ pattern placement sequence.  Set top to required elevations.  Secure to

resist movement by wet concrete.
K. Extend joint filler from bottom of slab to within ​1/2 inch​ of finished slab surface.  Conform to Section

​079005​ for finish joint sealer requirements.
L. Install joint devices in accordance with manufacturer's instructions.
M. Install construction joint devices in coordination with ​floor slab​ pattern placement sequence.  Set top

to required elevations.  Secure to resist movement by wet concrete.
N. Apply sealants in joint devices in accordance with Section ​079005​.
O. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and test

samples taken.
P. Place concrete continuously between predetermined expansion, control, and construction joints.
Q. Do not interrupt successive placement; do not permit cold joints to occur.

2.8 FLOOR FLATNESS AND LEVELNESS
A. Flatness and levelness tolerances for floors shall conform to the requirements set forth in ACI 117,

"Standard Tolerances for Concrete Construction and Materials", particularly section 4.5.6 and 4.5.7.
 Either of the following specifications is acceptable.

1. Face Floor Profile Numbers (F-Numbers):
a. CONVENTIONAL, BULL-FLOATED; Flatness Ff = 15 Level Fl = 13
b. CONVENTIONAL STRAIGHTEDGED; Flatness Ff = 20 Level Fl = 15
c. FLAT; Flatness Ff = 30  Level Fl = 20
d. VERY FLAT; Flatness Ff = 50  Level Fl = 30

2. 10-ft. Straightedge Method:
a. CONVENTIONAL, BULL-FLOATED; 1/2 in.
b. CONVENTIONAL, STRAIGHTEDGED; 5/16 in.
c. FLAT; 3/16 in.
d. VERY FLAT; 1/8 in.

B. Unless noted otherwise, slab surfaces shall conform to the following criteria:
1. Offices, classrooms, corridors, etc:  FLAT.



Brackenridge Park Phase 2 Cast-in-Place Concrete
San Antonio, TX Section 033000 

Page 10 

95% CONSTRUCTION DOCUMENTS 30 May 2025
Lundy & Franke Engineering, Inc.

2. Slabs (permanent or temporary) to be used as casting beds for job cast tilt walls. VERY FLAT
3. Warehouses, storerooms, equipment rooms: STRAIGHTEDGED.
4. Sidewalks, plazas, pavement: BULL-FLOATED.
5. Gymnasium Floors: VERY FLAT

C. Measure F(F) Floor Flatness and F(L) Floor Levelness in accordance with ASTM E1155 (ASTM E1155M),
within 48 hours after slab installation; report both composite overall values and local values for each
measured section.

D. Correct the slab surface if composite overall value is less than specified and if local value is less than
two-thirds of specified value or less than F(F) 13/F(L) 10.

2.9 SEPARATE FLOOR TOPPINGS
A. Prior to placing floor topping, roughen substrate concrete surface and remove deleterious material.

 Broom and vacuum clean.
B. Place required dividers, edge strips, reinforcing, and other items to be cast in.
C. Apply bonding agent to substrate in accordance with manufacturer's instructions.
D. Place concrete floor toppings to required lines and levels.

1. Place topping in checkerboard panels not to exceed 20 feet in either direction.
2.10 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.
B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or more in height.
C. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 inch or more in

height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive, not

more than 24 hours after form removal.
D. Concrete Slabs:  Finish to requirements of ACI PRC-302.1 and as follows:

1. Surfaces to Receive Thick Floor Coverings:  "Wood float" as described in ACI PRC-302.1; thick floor
coverings include quarry tile, ceramic tile, and Portland cement terrazzo with full bed setting
system.

2. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI PRC-302.1; thin floor
coverings include carpeting, resilient flooring, seamless flooring, resinous matrix terrazzo, thin set
quarry tile, and thin set ceramic tile.

3. Other Surfaces to Be Left Exposed:  Trowel as described in ACI PRC-302.1, minimizing burnish
marks and other appearance defects.
a. Chemical Hardener:  See Section 033511.

E. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at 1:100
nominal.

2.11 CURING AND PROTECTION
A. Comply with requirements of ACI PRC-308. Immediately after placement, protect concrete from

premature drying, excessively hot or cold temperatures, and mechanical injury.
B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary

for hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than seven days.
2. High early strength concrete:  Not less than four days.

C. Formed Surfaces:  Cure by moist curing with forms in place for full curing period.
D. Surfaces Not in Contact with Forms:

1. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.  Keep
continuously moist for not less than three days by water ponding, water-saturated sand, water-
fog spray, or saturated burlap.
a. Spraying:  Spray water over floor slab areas and maintain wet.

or
b. Saturated Burlap:  Saturate burlap-polyethylene and place burlap-side down over floor slab

areas, lapping ends and sides; maintain in place.
2. Final Curing:  Begin after initial curing but before surface is dry.

a. Moisture-Retaining Sheet:  Lap strips not less than 3 inches and seal with waterproof tape or
adhesive; secure at edges.
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or
b. Curing Compound:  Apply in two coats at right angles, using application rate recommended

by manufacturer.
2.12 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 014000 -
Quality Requirements.

B. Provide free access to concrete operations at project site and cooperate with appointed firm.
C. Concrete testing shall be at point of discharge.  If concrete it pumped concrete shall be tested at the

end of the discharge hose.  If deposited directly from truck test may be made at truck.
D. Submit proposed mix design of each class of concrete to inspection and testing firm for review prior to

commencement of concrete operations.
E. Compressive Strength Tests:  ASTM C 39/C 39M.  For each test, mold and cure ​four​ concrete test

cylinders.  Obtain test samples for every ​80 cu yd​ or less ​of each class​ of concrete placed each day with
a minimum of 50 cu yd between each test.

F. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

G. Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M. Slump test shall be at point of discharge.

2.13 DEFECTIVE CONCRETE
A. Test Results:  The testing agency shall report test results in writing to Architect/Structural Engineer of

Record and Contractor  within 24 hours of test.
B. Defective Concrete:  Concrete not complying with required lines, details, dimensions, tolerances or

specified requirements.
C. Repair or replacement of defective concrete will be determined by the Architect/Structural Engineer of

Record .  The cost of additional testing shall be borne by Contractor when defective concrete is
identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of
Architect/Structural Engineer of Record for each individual area.

2.14 PROTECTION
A. Do not permit traffic over unprotected concrete floor surface until fully cured.

2.15 BELOW STRENGTH CONCRETE
A. If the 28-day cylinder strengths fall below the specified strength, the concrete represented by such

test cylinders shall be considered unacceptable and subject to removal.  Consideration will be given to
the acceptance of such concrete if it can be demonstrated to the satisfaction of the Engineer that the
cylinder tests do not accurately represent the strength of the concrete in place, or that the structure is
fully capable of carrying the loads for which it was designed.  This data may be obtained by a series of
non-destructive tests and core tests in accordance with ASTM C-42 of the concrete in place, and/or by
load testing in accordance with applicable codes.  All costs in connection with this additional testing
and/or removal and replacement of defective concrete shall be paid by the Contractor.

END OF SECTION
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SECTION 033543 - POLISHED CONCRETE FINISHING 
 

PART 1 - GENERAL 
 

1.1 SUMMARY          
 

A. Section Includes:           
 

1. Polished concrete finish.        
           

B. Related Sections: 
 

1. Division 01: Administrative, procedural, and temporary work requirements.  
2. Structural Drawings and Specifications.   

 
1.2 SUBMITTALS            

                
A. Submittals for Review: 

 
1. Product Data: Manufacturer’s descriptive data and application instructions for concrete 

treatment products.     
 

B. Quality Control Submittals: 
 

1. Applicator qualifications, including list of previous projects and certification issued by flooring 
system manufacturer. 

              
1.3 QUALITY ASSURANCE 

 
A. Installer Qualifications:  

 
1. Minimum 2 years documented experience in work of this Section. 
2. Certified by concrete treatment manufacturer. 
3. Certified by Concrete Polishing Council of ASCC. 

 
B. Concrete: 

 
1. Mix Design: Free from admixtures and additives not specifically approved by concrete surface 

treatment manufacturer. 
2. Curing compound acceptable to concrete treatment manufacturer. 

 
C. Mockup: 

 
1. Provide requirements for a standalone, minimum, 100 square-foot mockup for approval by the 

design team and Owner. 
2. Review level of finishing and sheen with the Owner at the campus for approval. 
3. Provide requirements for staging and sequencing of concrete finishing of slabs at edges of 

spaces so uniformity of finishing is consistent with overall finishing.    
4. Locate where directed. 
5. Approved mockup may not remain as part of the Work. 
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D. Pre-Installation Conference:  

 
1. Convene 2 weeks prior to beginning work of this section.    
2. Attendance: Owner, Architect, Contractor, and Subcontractor. 
3. Review and discuss: 

 
a. Staging and sequencing. 
b. Protection of completed work. 

 
E. Coefficient of Friction: Minimum 0.43, tested to ANSI/NFSI B101.3 after polishing. 

 
1.4 PROJECT CONDITIONS 

          
A. Protect concrete surfaces scheduled to receive polished finish prior to finishing; prevent damage 

and staining:  
              
1. Prohibit pipe cutting operations on surfaces to be polished. 
2. Prohibit storage on surfaces to be polished for minimum 28 days after concrete placement. 
3. Prohibit ferrous metals storage on surfaces to be polished. 
4. Prevent liquid drippings from equipment on surfaces to be polished. 
5. Prevent acids and acidic detergents from contacting surfaces to be polished. 
6. Prevent painting over surfaces to be polished. 

 
B. Apply concrete treatment when ambient and surface temperatures are between 35 and 90 degrees 

F. 
 

C. Close areas to traffic during finishing and for minimum time period after finishing as recommended 
by concrete treatment manufacturer. 

 

PART 2 - PRODUCTS 
 

2.1 MANUFACTURERS 
            

A. Acceptable Manufacturers: 
 
1. Advanced Floor Products. (www.retroplatesystem.com) 
2. Ameripolish. (www.ameripolish.com)  
3. Sika. (www.sika.com) 
4. Floor Seal Technology, Inc. (www.floorseal.com) 

 
B. Substitutions: Under provisions of Division 01. 

 
2.2 MATERIALS 

        
A. CONC-1 – Polished Concrete Finish: Polished concrete floor with charcoal integral color. Meet ADA 

compliance for slip resistance, sealed with non-slip finish. 
 

B.  Concrete Materials: Refer to Structural Drawings and Specifications.  
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1.  Integral Color: Charcoal color to be selected by samples.  
 

C.  Densifier: Odorless, non-hazardous, silicate that penetrates concrete to react with free lime and 
calcium hydroxide to produce permanent chemical reaction that hardens and densifies concrete 
surface. 

 
D.  Sealer: Non-film forming, stain resistant, food resistant, chemical stain resistant, impregnating 

sealant designed for use on concrete surfaces previously densified.  
 

2.3 ACCESSORIES    
 

A. Cleaning Products: Non-corrosive, neutral pH, of type recommended by concrete treatment 
manufacturer. 

 
B. Patching Compound: 40 percent Portland cement, 45 percent limestone, and 15 percent vinyl 

acetate copolymer, mixed with dust salvaged from grinding process to form paste. 
 

C. Grout: Clear modified silicate sealant, free from latexes, mixed with dust salvaged from grinding 
process to form paste that reacts with calcium hydroxide in concrete. 

                 
2.4 EQUIPMENT 

 
A. Field Grinding and Polishing Equipment: 

 
1. Variable speed, multiple head, counter-rotating, walk-behind machine with minimum 600 

pounds of down pressure on grinding or diamond polishing pads. 
2. If dry grinding, honing, or polishing, use dust extraction equipment with flow rate suitable for 

dust generated, with squeegee attachments.  
            

B. Edge Grinding and Polishing Equipment: Hand-held or walk-behind machines producing same 
results as field grinding and polishing equipment without noticeable differences. 

 
C. Burnishing Equipment: High speed walk-behind or ride-on machines capable of generating 1000 to 

2000 revolutions per minute and with minimum head pressure of 20 pounds. 
  

D. Metal Bonded Pads: Grinding pads with embedded industrial grade diamonds of varying grits. 
 

E. Resin Bonded Pads: Polishing pads with embedded industrial grade diamonds of varying grits. 
 

F. Burnishing Pads: Maintenance pads for use with high speed burnishing equipment. 
 

PART 3 - EXECUTION 
 

3.1 PREPARATION 
 

A. Testing Concrete Floors: 
 

1. Alkalinity:  
 
a. Test method: Measure pH according to ASTM F710. 
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b. Acceptable results: pH between 8 and 10.      
 

2. Moisture Vapor Transmission: 
 
a. Test method: Perform anhydrous calcium chloride test to ASTM F1869. 
b. Acceptable results: Maximum 5 pounds per 1000 square feet in 24 hours. 

 
3. Relative humidity: 

 
a. Test method: Perform relative humidity test using in situ probes to ASTM F2170. 
b. Acceptable results: Maximum 75 percent.    

 
3.2 POLISHING 

    
A. Initial Grinding:  

 
1. Use grinding equipment with metal bonded grinding pads.  
2. Begin grinding in one direction using sufficient size grit pad. 
3. Make sequential passes with each pass perpendicular to previous pass using finer grit pad with 

each pass, up to 150 grit. 
4. Achieve maximum refinement with each pass before proceeding to finer grit pads. 
5. Vacuum floor using squeegee vacuum attachment after each pass. 
6. Continue grinding until aggregate exposure matches approved mockup. 

   
B. Treating Surface Imperfections:      

 
1. Mix patching compound and grout material with dust created by grinding operations to match 

color of adjacent concrete surface. 
2. Fill surface imperfections. Work compound and treatment until color differences between 

concrete surface and filled surface imperfections are not noticeable when viewed from 10 
feet away under lighting conditions that will be present after construction. 

3. Honing:  
 
a. Use grinding equipment with resin bonded grinding pads. 
b. Grind concrete in one direction starting with 50 grit pad; make as many sequential passes 

as required to remove scratches, each pass perpendicular to previous pass, up to 200 grit 
pad reaching maximum refinement with each pass before proceeding to finer grit pads. 

c. Auto scrub or vacuum floor using squeegee vacuum attachment after each pass. 
  

C. Liquid Densifier Application: Apply undiluted solution to point of rejection, remove excess liquid, 
and allow to cure according to manufacturers instructions. 

    
D. Grout Grinding:  

 
1. Use grinding equipment and appropriate grit grinding pads. 
2. While applying fresh grout material prior to surface, grind concrete in direction perpendicular 

to initial grinding to remove scratches. 
3. Vacuum floor using squeegee vacuum attachment after each pass. 

 
E. Honing:  
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1. Use grinding equipment with resin bonded grinding pads. 
2. Grind concrete in one direction starting with 50 grit pad; make as many sequential passes as 

required to remove scratches, each pass perpendicular to previous pass, up to 400 grit pad 
reaching maximum refinement with each pass before proceeding to finer grit pads. 

3. Auto scrub or vacuum floor using squeegee vacuum attachment after each pass.  
     

F. Polishing: 
 

1. Use polishing equipment with resin bonded polishing and burnishing pads. 
2. Begin polishing in one direction starting with 800 grit pad. 
3. Make sequential passes with each pass perpendicular to previous pass using finer grit pad with 

each pass.     
4. Achieve maximum refinement with each pass before proceeding to finer grit pads. 
5. Auto scrub or vacuum floor using squeegee vacuum attachment after each pass. 
6. Continue polishing until gloss appearance, as measured according to ASTM E430, matches 

approved mockup. 
     

G. Final Polished Concrete Floor Finish: Class B - Fine Aggregate Finish: Remove maximum 1/16 inch of 
concrete surface by grinding and polishing resulting in majority of exposure displaying 85 – 95% 
Fine Aggregate and 5 – 15% Blend of Cement Fines and Coarse Aggregate; salt and pepper finish. 

   
H. Final Concrete Floor Gloss: Level 2 - Satin (Honed) Gloss Appearance:   

 
1. Procedure: Minimum five step process with full refinement of each diamond pad up to 400 grit 

resin bonded pad with one application of densifier. 
2. Gloss reading: Distinctness-of-Image (DOI) Gloss Image Clarity Value 10 – 39 percent tested to 

ASTM D5767 and Haze Index less than 10 tested to ASTM D4039. 
 

3.3 SEALING              
 

A. Apply sealer to manufacturer’s recommend coverage. 
 

B. Remove excessive sealer.    
 

C. Using burnishing equipment and finest grit burnishing pads, burnish to uniform sheen matching 
approved mockup. 

 
3.4 FIELD QUALITY CONTROL 

 
A. Measure slip resistance using BOT-3000 slip-tester; ensure compliance with specified slip resistance 

rating. 
 

3.5 PROTECTION 
 

A. Close areas to traffic until concrete treatment has cured. 
 

B. Protect completed work with nonstaining sheet coverings.   
 
 
END OF SECTION 
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SECTION 04 03 10 – HISTORIC STONE MASONRY CLEANING 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes historic treatment work consisting of cleaning exposed historic stone masonry 

surfaces. 
B. Related Requirements: 

1. Section 01 35 91 "Historic Treatment Procedures" for general historic treatment requirements. 
2. Section 04 03 42 "Historic Stone Masonry Repair and Repointing" for stone masonry repair 

treatment requirements. 

1.3 UNIT PRICES 
A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.4 DEFINITIONS 
A. Very Low-Pressure Spray: Less than 100 psi (690 kPa);  
B. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa);  
C. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa);  
D. High-Pressure Spray: 800 to 1200 psi (5510 to 8250 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)  

1.5 PREINSTALLATION MEETINGS 
A. Preinstallation Conference: Conduct conference on historic masonry cleaning at General Contractor’s 

field office adjacent to project site. 
1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic 

treatment and cleaning. 
2. Review methods and procedures related to cleaning historic masonry, including, but not limited 

to, the following: 
a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress 

and avoid delays. 
b. Materials, material application, and sequencing. 
c. Quality-control program. 
d. Fire-protection plan. 
e. Cleaning program. 
f. Coordination with building occupants or City personnel. 

1.6 SEQUENCING AND SCHEDULING 
A. Work Sequence: Perform historic masonry cleaning work in the following sequence, using the 

gentlest methods possible first: 
1. Remove plant growth. 
2. Inspect masonry for open mortar joints. Where repairs are required, delay further cleaning work 

until after repairs are completed, cured, and dried to prevent the intrusion of water and other 
cleaning materials into the wall. 

3. Remove paint. 
4. Clean masonry. 
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B. Scaffolding, if required, shall be self-supporting and not anchored to historic materials or features. 
Coordinate scaffolding with other rehabilitation work. 

1.7 ACTION SUBMITTALS 
A. Product Data: For each type of product. 

1. Include material descriptions and application instructions. 
2. Include test data substantiating that products comply with requirements. 

1.8 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For historic treatment specialists including field supervisors and workers, paint-

remover manufacturer, and chemical-cleaner manufacturer. 
B. Preconstruction Test Reports: For cleaning materials and methods. 
C. Quality-control program. 
D. Cleaning program. 

1.9 QUALITY ASSURANCE 
A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and 

Guidelines. 
B. Historic Treatment Specialist Qualifications: A qualified historic masonry cleaning specialist. 

Experience cleaning new masonry work is insufficient experience for historic treatment work. 
C. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing masonry paint 

removers that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site 
inspection, preconstruction product testing, and on-site assistance. 

D. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry 
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site 
inspection, preconstruction product testing, and on-site assistance. 

E. Quality-Control Program: Prepare a written quality-control program for this Project to systematically 
demonstrate the ability of personnel to properly follow methods and use materials and tools without 
damaging masonry. Include provisions for supervising performance and preventing damage. 

F.      Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, sequence, and equipment to be used; protection of surrounding 
materials; and control of runoff during operations. 
1. If materials and methods other than those indicated are proposed for any phase of cleaning 

work, add to the quality-control program a written description of such materials and methods, 
including evidence of successful use on comparable projects, and demonstrations to show their 
effectiveness for this Project. 

G. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to 
set quality standards for materials and execution. 
1. Cleaning: Clean an area approximately 3ft by 3 ft (9 ft sq. ft.) where indicated by architect for 

each type of masonry, surface condition, and products. 
a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions. 

Do not test cleaners and methods known to have deleterious effect. 
b. Allow a waiting period of not less than seven days after completion of sample cleaning to 

permit a study of sample panels for negative reactions. 
2. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 
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1.10 PRECONSTRUCTION TESTING 
A. Preconstruction Testing Service: Engage a qualified historic treatment specialist or one or more 

chemical-cleaner and paint-remover manufacturers to perform preconstruction testing on masonry 
surfaces. 
1. Use test areas as indicated and representative of proposed materials and existing construction. 
2. Propose changes to materials and methods to suit Project. 

1.11 FIELD CONDITIONS 
A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions 

permit masonry cleaning work to be performed according to product manufacturers' written 
instructions and specified requirements. 

B. Clean masonry surfaces only when air temperature is 40 deg F (4 deg C) and above and is predicted to 
remain so for at least seven days after completion of cleaning. 

1.12 WARRANTIES 
A. Cleaning Warranty: Cleaning procedures shall be warranted for a period of two years against harm to 

substrate (masonry and mortar) or to adjacent materials including, but not limited to, discoloration of 
substrate from improper procedures or usage, chemical damage from inadequate rinse procedures, 
and abrasive damage from improper procedures. 

PART 2 - PRODUCTS 

2.1 PAINT REMOVERS 
A. Solvent-Type Paste Paint Remover: Manufacturer's standard water-rinsable, solvent-type paste or gel 

formulation, for removing paint from masonry. 
1. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Sure Klean 

Fast Acting Stripper, or comparable product by one of the following: 
a. Diedrich Technologies Inc., a division of Sandell Construction Solutions; 505 Special Coatings 

Stripper. 
b. Hydrochemical Techniques, Inc.; HydroClean HT-300 Solvent Paint Remover. 
c. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-

rinsable, solvent-type paste, gel, or foamed emulsion formulation for removing paint from 
masonry; and containing no methanol or methylene chloride. 

d. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro 
Klean SafStrip or Enviro Klean SafStrip 8, or comparable product by one of the following: 

e. ABR Products, Inc.; ABR Citrus Paint Removers or Super Bio Strip Gel. 
f. Dumond Chemicals, Inc.; Peel Away 7 without paper covering, Smart Strip or Smart Strip Pro. 
g. EaCo Chem, Inc.; InStrip. 
h. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, 

water-rinsable, solvent-type paste or gel formulation for removing paint from masonry; and 
containing no methanol or methylene chloride. 

2. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro Klean 
Safety Peel 1, or comparable product by one of the following:  
a. Dumond Chemicals, Inc.; Peel Away 6 or Peel Away 7. 

2.2 CLEANING MATERIALS 
A. Water: Potable. 
B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C). 
C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 

pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for 
every 5 gal. (20 L) of solution required. 
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D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of 
tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 
quarts (15 L) of hot water for every 5 gal. (20 L) of solution required. 

E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces. 
1. Basis of Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Sure 

Klean 942 Limestone & Marble Cleaner, or comparable product by one of the following: 
a. Dumond Chemicals, Inc.; Safe n' Easy Ultimate Stone and Masonry Cleaner. 
b. Price Research, Ltd.; Price Marble Cleaner-Gel. 
c. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated 

for removing mold, mildew, and other organic soiling from ordinary building materials, 
including polished stone, stone masonry, aluminum, plastics, and wood. 

2. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following: 
a. ABR Products, Inc.; Building Wash 3. 
b. Cathedral Stone Products, Inc.; D/2 Biological Solution. 
c. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich 910PM 

Polished Marble/Granite Cleaner. 
d. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer or Safe n' Easy 

Limestone Cleaner. 
e. Hydrochemical Techniques, Inc.; HydroClean HT-700 Polished Marble & Granite Cleaner. 
f. Price Research, Ltd.; Price Non-Acid Masonry Cleaner. 
g. PROSOCO, Inc.; Stand Off All Surface Cleaner or Stand Off Liquid Marble Cleaner. 

2.3 ACCESSORY MATERIALS 
A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking 

material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging 
effects of acidic and alkaline masonry cleaners. 
1. Basis of Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Sure Klean 

Strippable Masking, or comparable product by one of the following: 
a. ABR Products, Inc.; ABR Rubber Mask. 
b. Price Research, Ltd.; Price Mask. 

B. Other Products: Select materials and methods of use based on the following, subject to approval of a 
mockup: 
1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 

a. Remove, alter, or harm the present condition or future preservation of existing surfaces, 
including surrounding surfaces not in contract. 

b. Leave residue on surfaces. 

PART 3 - EXECUTION 

3.1 CLEANING MASONRY, GENERAL 
A. Historic materials shall not be damaged or marred in the process of cleaning. Cleaning shall conform 

to ASTM C 1515. 
B. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 

20 feet (6 m) away by Architect. 

http://www.specagent.com/LookUp/?ulid=1304&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456914119&mf=&src=wd
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C. Coordinate masonry cleaning with hazardous materials abatement work requirements and 
procedures. 

D. Temporarily caulk or otherwise protect open joints to prevent water and cleaner intrusion into the 
interior of the structure from pressure spraying. 

E. Protect non-masonry materials and severely deteriorated masonry by approved methods prior to 
initiation of cleaning operations. 

F. Masonry cleaning shall remove all organic and inorganic contaminants from the surface and pores of the 
substrate, returning the masonry to its natural color. Surfaces shall be evenly cleaned with no 
evidence of streaking or bleaching. The cleaning process shall not affect the density, porosity, or color 
of the masonry or mortar. 

G. Cleaned masonry shall have a neutral pH. Use the gentlest methods possible for cleaning historic 
masonry to achieve the desired results. Make test patches to determine a satisfactory cleaning result. 

H. Cleaning shall proceed in an orderly manner, working from top to bottom of each scaffold width and 
from one end of each elevation to the other. Perform cleaning in a manner which results in uniform 
coverage of all surfaces, including corners, moldings, interstices and which produces an even effect 
without streaking or damage to masonry. 

I. The cleaning materials, equipment, and methods shall not result in staining, erosion, marring, or other 
damage to the surfaces of the structure. Following an initial inspection and evaluation of the 
structure and surfaces, give the structure a surface cleaning which shall be completed prior to start of 
repair work, and sampling and testing of mortars. The work shall provide for the complete cleaning of 
all exterior masonry surfaces of the structures, removing all traces of moss, dirt, and other 
contaminants to allow determination of the masonry's color and shades, finish and texture, and other 
properties. 

J. Following completion of the surface cleaning of the structure (or side of structure) the masonry shall be 
dried prior to the start of any repair work. 

K. The following sequence of methods shall be used to determine the least aggressive, effective cleaning 
method: 
1. Water with brushes. 
2. Water with mild soap. 
3. Water with sodium hypocholorite (household beach). 
4. Water with stronger soap plus vinegar (but not on calcareous masonry). 
5. Stronger chemical cleaners, only when above methods are determined to be ineffective by the 

Architect. 
L.      Acidic chemical cleaners shall not be used on limestone, marble, concrete and other calcareous 

(calcium containing) masonry materials. 
M. Use only those cleaning methods indicated for each masonry material and location. 

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being 
used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume and 
pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning 
methods do not damage masonry. 
a. Equip units with pressure gauges. 
b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for 

chemical cleaner indicated, equipped with nozzle having a cone-shaped spray. 
c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 

50 degrees. 
d. For heated water-spray application, use equipment capable of maintaining temperature 

between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated. 
e. For steam application, use steam generator capable of delivering live steam at nozzle. 
f. Perform each cleaning method indicated in a manner that results in uniform coverage of all 

surfaces, including corners, moldings, and interstices, and that produces an even effect 
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without streaking or damaging masonry surfaces. Keep wall wet below area being cleaned to 
prevent streaking from runoff. 

N. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that 
are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph 
above, so that cleaned surfaces blend smoothly into surrounding areas. 

O. Water Application Methods: 
1. Water-Soak Application: Soak masonry surfaces by applying water continuously and uniformly to 

limited area for time indicated. Apply water at low pressures and low volumes in multiple fine 
sprays using perforated hoses or multiple spray nozzles. Erect a protective enclosure constructed 
of polyethylene sheeting to cover area being sprayed. 

2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 12 inches (300 
mm) from masonry surface, and apply water in horizontal back-and-forth sweeping motion, 
overlapping previous strokes to produce uniform coverage. 

P. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces according to 
chemical-cleaner manufacturer's written instructions. Do not allow chemicals to remain on surface 
for periods longer than those indicated or recommended in writing by manufacturer. 

Q. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at 
each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of 
cleaned area to determine that chemical cleaner is completely removed. 
1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 

7.5. 
R. After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks. 

3.2 PRELIMINARY CLEANING 
A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from masonry 

surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and allowing 
remaining growth to dry as long as possible before removal. Remove loose soil and plant debris from 
open masonry joints to whatever depth they occur. 

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are 
resistant to planned cleaning methods. Extraneous substances include paint, and calking. 
1. Carefully remove heavy accumulations of rigid materials from masonry surface with flat palette 

knife, and stiff nylon or natural fiber brushes. Do not scratch or chip masonry surface. 
2. Remove paint and calking with low-order, solvent-type paste paint remover or covered, solvent-

type paste paint remover.  
a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3.3 PAINT REMOVAL  
A. Paint-Remover Application, General: Apply paint removers according to paint-remover 

manufacturer's written instructions. Do not allow paint removers to remain on surface for periods 
longer than those indicated or recommended in writing by manufacturer. 

B. Paint Removal with Solvent-Type Paste Paint Remover: 
1. Remove loose and peeling paint using low pressure water spray, scrapers, stiff natural-fiber 

bristle brushes, or a combination of these. Let surface dry thoroughly. 
2. Apply thick coating of paint remover to painted surface with natural-fiber cleaning brush, deep-

nap roller, or large paint brush. Apply in one or two coats according to manufacturer's written 
instructions. 

3. Allow paint remover to remain on surface for period recommended in writing by manufacturer 
or as determined by preconstruction testing. 

4. Rinse with hot water applied by low pressure spray to remove chemicals and paint residue. 
C. Paint Removal with Covered, Solvent-Type Paste Paint Remover: 
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1. Apply with a brush, roller, or trowel, 1/16” to 1/8” thick. Do not dilute or alter. Apply and 
prepare per manufacturer’s instructions. 

2.  Cover Safety Peel 1 with sheets of Enviro Klean OverCoat, printed side outward. Rub gently to 
remove air pockets and ensure smooth, overall adhesion. 

3. Let Safety Peel 1 and OverCoat™ dwell at least two hours before evaluating their effectiveness. 
Some types and thicknesses of coatings may need dwell times of up to 24 hours. Multiple 
applications may also be necessary. 

4. Remove and collect the paste, paper, and dissolved material by inserting a trowel, spatula or 
other paint scraping tool through the paste and lifting it from the surface. Remove as much as 
possible. Reapply as needed. 

5. Rinse surface clean with water, preferably heated water, to improve removal effectiveness. Let 
cleaned surface dry thoroughly before any other treatment is applied. If residual product has 
dried on the surface, wet it down with warm water and keep it moist for 15 minutes. This makes 
it easier to rinse thoroughly with a pressure washer.  

6. Dispose of paper, spent cleaner and dissolved coatings/contaminants according to local, state 
and federal regulations. 

3.4 CLEANING STONE MASONRY 
A. Cold-Water Soak: 

1. Continue spraying until surface encrustation has softened sufficiently to permit its removal by 
water wash, as indicated by cleaning tests. 

2. Remove soil and softened surface encrustation from surface with cold water applied by low-
pressure spray. 

B. Hot-Water Wash: Use hot water applied by low-pressure spray. 
C. Detergent Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar joints 
and crevices. Dip brush in solution often to ensure that adequate fresh detergent is used and 
that surface remains wet. 

3. Rinse with hot water applied by low pressure spray to remove detergent solution and soil. 
4. Repeat cleaning procedure above, where required to produce cleaning effect established by 

mockup. 
D. Mold, Mildew, and Algae Removal: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged 

and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in 
mold, mildew, and algae remover often to ensure that adequate fresh cleaner is used and that 
surface remains wet. 

4. Rinse with hot water applied by low pressure spray to remove mold, mildew, and algae remover 
and soil. 

5. Repeat cleaning procedure above, where required to produce cleaning effect established by 
mockup. 

E. Nonacidic Gel Chemical Cleaning: 
1. Wet surface with hot water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch (3-mm) thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and 
dwell time is uniform throughout area being cleaned. 

3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 
manufacturer and established by mockup.  
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4. Remove bulk of gel cleaner. 
5. Rinse with hot water applied by low pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure above, where required to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning. 
F.      Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface as directed by manufacturer with a brush or low-pressure spray. 
3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer and established by mockup.  
4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure above, where required to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning. 
G. One-Part Limestone Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface by brush or low-pressure spray. 
3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer and established by mockup. 
4. Immediately repeat application of one-part limestone cleaner as indicated above over the same 

area. 
5. Rinse with hot water applied by medium-pressure spray to remove chemicals and soil. 

3.5 FINAL CLEANING 
A. Clean adjacent non-masonry surfaces of spillage and debris. Use detergent and soft brushes or cloths. 
B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts. 
C. Remove masking materials, leaving no residues that could trap dirt. 

3.6 FIELD QUALITY CONTROL 
A. Architect's Project Representatives: Architect will assign Project representatives to help carry out 

Architect's responsibilities at the site, including observing progress and quality of portion of the Work 
completed. Allow Architect's Project representatives use of lift devices and scaffolding, as needed, to 
observe progress and quality of portion of the Work completed. 

B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding will be 
relocated. Do not relocate lift devices and scaffolding until Architect's Project representatives have 
had reasonable opportunity to make inspections and observations of work areas at lift device or 
scaffold location. 

END OF SECTION 04 03 10 
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SECTION 04 03 42 – HISTORIC STONE MASONRY REPAIR AND REPOINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes historic treatment work consisting of repairing, reconstructing, and repointing 

historic stone masonry assemblies as follows: 
1. Repairing historic stone masonry walls and assemblies, including replacing or reinstalling whole 

and partial units. 
2. Reconstructing partial or whole sections of deteriorated historic stone masonry walls and 

assemblies with salvaged historic and new masonry materials. 
3. Repointing historic stone masonry joints with appropriate and compatible mortar material. 

B. Related Requirements: 
1. Section 01 35 91 "Historic Treatment Procedures." 
2. Section 02 42 96 "Historic Removal and Dismantling" for historic removal and dismantling work. 
3. Section 03 30 00 “Cast-in-place Concrete” for new concrete footings and retaining walls for 

reconstructing partial or whole sections of deteriorated historic stone masonry walls and 
assemblies. 

4. Section 0 40 310 "Historic Stone Masonry Cleaning" for cleaning treatments for historic stone 
masonry walls and assemblies. 

5. Section 04 05 15 "Preparing Lime Mortars" for guidance on preparing lime mortar for repointing 
and repairing designated historic stone masonry in which the existing construction consists of 
lime mortar. 

6. Section 04 30 00 “Natural Stone Veneer” for new stone masonry walls and assemblies adjacent 
to historic stone masonry walls and assemblies. 

7. Section 05 05 19 “Post-installed Concrete and Masonry Anchors” for structural masonry anchors 
for reconstructing partial or whole sections of deteriorated historic stone masonry walls and 
assemblies. 

1.3 UNIT PRICES 
A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.4 DEFINITIONS 
A. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s). 
B. Face Bedding: Setting of historic stone masonry with the rift or natural bedding planes (strata) 

vertical and parallel to the wall plane rather than horizontal or "naturally bedded," which holds 
bedding planes together by gravity. 

C. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 
pointing mortar installed after masonry is set in place. 

D. Rift: The most pronounced direction of splitting or cleavage of stone masonry material. 
E. Stone Masonry Terminology: ASTM C 119. 

1.5 PREINSTALLATION MEETINGS 
A. Preinstallation Conference: Conduct conference at the General Contractor’s field office adjacent to 

project site. 
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1. Review minutes of Preliminary Historic Treatment Conference that pertain to stone masonry 
historic treatment and repair. 

2. Review methods and procedures related to repairing historic stone masonry including, but not 
limited to, the following: 
a. Verify historic treatment specialist's personnel, equipment, and facilities needed to make 

progress and avoid delays. 
b. Materials, material application, sequencing, tolerances, and required clearances. 
c. Quality-control program. 
d. Fire-protection plan, if applicable. 
e. Stone masonry historic treatment program. 
f. Coordination with City of San Antonio’s Parks and Recreation Department. 

1.6 SEQUENCING AND SCHEDULING 
A. Order sand and gray portland cement, if any, for colored mortar immediately after approval of 

mockups. Take delivery of and store at Project site a quantity sufficient to complete Project. 
B. Work Sequence: Perform stone masonry historic treatment work in the following sequence, which 

includes work specified in this and other Sections: 
C. Remove plant growth. 

1. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and 
other cleaning materials into the wall. 

2. Remove paint, if present, from stone masonry surfaces. (Refer to section 040310 “Historic Stone 
Masonry Cleaning”) 

3. Clean stone masonry. (Refer to section 040310 “Historic Stone Masonry Cleaning”) 
4. Rake out mortar from joints surrounding stone masonry to be replaced and from joints adjacent 

to stone masonry repairs along joints. 
5. Repair stone masonry, including replacing existing stone masonry with new stone masonry. If 

required, repair backup masonry or provide structural concrete footings and retaining walls 
where indicated in drawings. 

6. Rake out mortar from joints to be repointed. 
7. Point mortar and sealant joints. 
8. After repairs and repointing have been completed and cured, perform a final cleaning to remove 

residues from this work. 
D. Scaffolding, if required, shall be self-supportive and not anchored to historic materials or features. 

Coordinate scaffolding with other work. 

1.7 ACTION SUBMITTALS 
A. Product Data: For each type of product. 
B. Include construction details, material descriptions, dimensions of individual components and profiles, 

and finishes. 
1. Include recommendations for product application and use. Include test data substantiating that 

products comply with requirements. 
C. Shop Drawings: 
D. Include plans, elevations, sections, and locations of stone masonry repair work on the structure. 

1. Indicate complete dimensions and size range for new stone masonry units and their jointing, 
showing relation of existing to new units. 

2. Show partial replacement stone masonry units (dutchmen), if applicable. 
3. Indicate setting number of each new stone masonry unit and its location on the structure in 

annotated plans and elevations. 
4. Show provisions for expansion joints or other sealant joints, as required. 
5. Show provisions for flashing, lighting fixtures, conduits, railings, and weep holes as required. 
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6. Show replacement and repair anchors, including drilled-in pins. Include details of anchors within 
individual stone masonry units, with locations of anchors and dimensions of holes and recesses in 
stone masonry required for anchors, including direction and angle of holes for pins as required. 

7. Show locations of scaffolding and points of scaffolding in contact with masonry. Include details of 
each point of contact or anchorage, if required.  Direct contact of scaffolding with historic 
masonry materials should be avoided, if possible. 

E. Samples for Initial Selection for each exposed product or accessory and for each color and texture 
specified for the following: 
1. Colored Mortar: Submit sets of mortar that will be left exposed in the form of sample mortar 

strips, 6 inches (150 mm) long by 1/4 inch (6 mm) wide, set in aluminum or plastic channels. 
a. Have each set contain a close color range of at least three Samples of different mixes of 

colored sands and cements that produce a mortar matching the existing, cleaned mortar 
when cured and dry. 

b. Submit with precise measurements on ingredients, proportions, gradations, and sources of 
colored sands from which each Sample was made. 

c. Each type of sand used for mortar; minimum 8 oz. (240 mL) of each in plastic screw-top jars. 
d. For blended sands, provide Samples of each component and blend. Identify blend ratio. 
e. Identify sources, both supplier and quarry, of each type of sand. 

2. Patching Compound: Submit sets of patching compound Samples in the form of plugs (patches in 
drilled holes) in sample units of stone masonry representative of the range of stone masonry 
colors on the building. 
a. Have each set contain a close color range of at least three Samples of different mixes of 

patching compound that matches the variations in existing stone masonry when cured and 
dry. 

3. Include similar Samples of accessories involving color selection. 
F.      Samples for Verification: For the following: 

1. Each type of replacement stone masonry. Include sets of Samples to show full range of color, 
texture, grain, veining, and finish to be expected. Provide sets of at least three 12-by-12-inch 
(300-by-300-mm) Samples for each type, but no fewer than necessary to indicate full range and 
the proportion of variations within range. 

2. Each type of patching compound in form of briquettes, at least 3 inches (75 mm) long by 1-1/2 
inches (38 mm) wide. Document each Sample with manufacturer and stock number or other 
information necessary to order additional material. 

3. Each type of adhesive. 
4. Accessories: Each type of anchor, accessory, and miscellaneous support. 

1.8 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For historic treatment specialists, including field supervisors and workers, testing 

service. 
B. Preconstruction Test Reports: For existing stone masonry and mortar and replacement stone 

masonry. 
C. Quality-control program. 
D. Stone masonry historic treatment program. 

1.9 QUALITY ASSURANCE 
A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and 

Guidelines. 
B. Historic Treatment Specialist Qualifications: A qualified historic stone masonry repair specialist. 

Experience installing standard unit masonry or new stone masonry is insufficient experience for stone 
masonry historic treatment work. 
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1. A list of similar jobs, completed within the last seven years, shall be provided. Identify when, 
where, and for whom the work was performed. 

2. Historic Treatment Specialist Firms: Subject to compliance with requirements, firms that may 
provide historic stone masonry repair include, but are not limited to, the following: 
a. Curtis Hunt Restorations, Inc., 14915 Cassiano Road, Elmendorf, Texas 78112, tel. 

210.635.8872, fax 210.635.7739, email huntrestorations@yahoo.com.  
C. Stone Masonry Historic Treatment Program: Prepare a written, detailed description of materials, 

methods, equipment, and sequence of operations to be used for each phase of the historic treatment 
work including protection of surrounding materials and Project site. 
1. Prepare a written quality-control program for this Project to systematically demonstrate the 

ability of personnel to properly follow methods and use materials and tools without damaging 
masonry. Include provisions for supervising worker performance and preventing damage. 

2. Include methods for keeping exposed mortar damp during curing period. 
3. If materials and methods other than those indicated are proposed for any phase of historic 

treatment work, add to the quality-control program a written description of such materials and 
methods, including evidence of successful use on comparable projects, and demonstrations to 
show their effectiveness for this Project. 

D. Mockups: Prepare mockups of historic treatment on new mockup panels to demonstrate aesthetic 
effects and to set quality standards for materials and execution and for fabrication and installation.  
No masonry or mortar shall be used in the work until the samples and the represented mixture have 
been approved. 
1. Stone Masonry Repair and Repointing: Prepare sample areas for each type of stone masonry 

indicated to have repair work performed. If not otherwise indicated, size each mockup not 
smaller than two adjacent whole units or approximately 48 inches (1200 mm) in least dimension. 
Construct sample areas in locations in existing walls where directed by Architect unless otherwise 
indicated. Demonstrate quality of materials, workmanship, and blending with existing work. 
Include the following, if applicable, as a minimum: 
a. Replacement: Four stone masonry units replaced. 
b. Partial Stone Replacement: Two partial stone replacements (dutchman repairs). 
c. Crack Injection: Apply crack injection in two separate areas, each approximately 36 inches 

(900 mm) long. 
d. Patching: Three small holes at least 1 inch (25 mm) in diameter. 

2. Repointing: Rake out joints in two separate areas, each approximately 36 inches (900 mm) high 
by 48 inches (1200 mm) wide for each type of repointing required and repoint one of the areas. 

3. Stone Masonry Reconstruction: Prepare free-standing walls of each type of stone masonry 
indicated for reconstruction where directed by Architect unless otherwise indicated. 
Demonstrate quality of materials, workmanship, and compatibility with existing work.   
a. Coordinate mockup construction with requirements found in Section 033000 “Cast-in-place 

Concrete” for footings, retaining walls, and structural masonry anchors for reconstructing 
partial or whole sections of deteriorated historic stone masonry walls. 

b. Masonry Reconstruction Mockups are not to be incorporated into the completed Work, but 
shall remain undisturbed until time of Substantial Completion.   Upon Substantial 
Completion, remove all Masonry Reconstruction Mockups completely. 

E. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 
1. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion. 

1.10 PRECONSTRUCTION TESTING 
A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing 

on masonry materials as follows: 
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B. Provide test specimens as indicated and representative of proposed materials and existing 
construction. 
1. Replacement Stone Masonry: Test each proposed type of replacement stone masonry, according 

to ASTM C 170/C 170M for compressive strength, wet and dry, perpendicular, and parallel to rift; 
ASTM C 99/C 99M for modulus of rupture, wet and dry, perpendicular, and parallel to rift; and 
ASTM C 97/C 97M for absorption and bulk specific gravity. 

2. Existing Stone Masonry: Test each type of existing masonry indicated for replacement, according 
to ASTM C 170/C 170M for compressive strength, wet and dry, perpendicular, and parallel to rift; 
ASTM C 99/C 99M for modulus of rupture, wet and dry, perpendicular, and parallel to rift; and 
ASTM C 97/C 97M for absorption and bulk specific gravity. Carefully remove two existing stone 
masonry units from locations designated by Architect. Take testing samples from these units. 

3. Existing Mortar: Test according to ASTM C 295, ASTM C 1324, and acid reduction methods, 
modified as agreed by testing service and Architect for Project requirements, to determine 
proportional composition of original ingredients, sizes and colors of aggregates, and approximate 
strength. Use x-ray diffraction, infrared spectroscopy, and differential thermal analysis to 
supplement microscopical methods, as required, to accurately characterize the existing mortar 
types. Carefully remove existing mortar from within joints at five locations designated by 
Architect. 

C. MORTAR ANALYSIS 
1. Test and analyze existing original historic mortar before repointing in order to provide a match 

with the new repointing mortar. 
2. Historic mortars are usually softer than newer mortars, often using lime as a binder rather than 

cement. Lime for repointing mortar shall conform to ASTM C 207, Type S, unless otherwise 
specified. 

3. Full laboratory analysis of the existing mortar shall conform to ASTM C 1324. 
D. TAKING AND PREPARATION OF SAMPLES 

1.  Take and analyze samples of unweathered original historic mortar and different type of mortar 
in the structure to match the new mortar to be used for repointing. 

2. Four samples of each type of mortar to be matched shall be removed with a hand chisel from 
several locations on each building. Set aside the largest sample for comparison with the 
repointing mortar. 

3. The remaining samples shall be broken apart with a wooden mallet, powdering them into their 
constituent parts. 

4. Temporary Patch: As directed by Architect, provide temporary materials followed by permanent 
repairs at locations from which existing samples were taken, if applicable.  

1.11 DELIVERY, STORAGE, AND HANDLING 
A. Deliver stone masonry units to Project site strapped together in suitable packs or pallets or in heavy-

duty crates and protected against impact and chipping. 
B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 

labeled with manufacturer's name and type of products. 
C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use 

cementitious materials that have become damp. 
D. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if containers 

have been damaged or have been opened for more than two days. 
E. Store lime putty covered with water in sealed containers. 
F.      Store sand where grading and other required characteristics can be maintained, and contamination 

avoided. 
G. Handle stone masonry to prevent overstressing, chipping, defacement, and other damage. 
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1.12 FIELD CONDITIONS 
A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions 

permit repair work to be performed according to product manufacturers' written instructions and 
specified requirements. 

B. Temperature Limits, General: Repair stone masonry units only when air temperature is between 40 
and 90 deg F (4 and 32 deg C) and is predicted to remain so for at least seven days after completion 
of the Work unless otherwise indicated. 

C. Cold-Weather Requirements: Comply with the following procedures for stone masonry repair unless 
otherwise indicated: 

D. When air temperature is below 40 deg F (4 deg C), heat mortar ingredients, repair materials, and 
existing stone masonry to produce temperatures between 40 and 120 deg F (4 and 49 deg C). 
1. When mean daily air temperature is below 40 deg F (4 deg C), provide enclosure and heat to 

maintain temperatures above 32 deg F (zero deg C) within the enclosure for seven days after 
repair. 

E. Hot-Weather Requirements: Protect stone masonry repair when temperature and humidity 
conditions produce excessive evaporation of water from mortar and patching materials. Provide 
artificial shade and wind breaks and use cooled materials as required to minimize evaporation. Do 
not apply mortar to substrates with temperatures of 90 deg F (32 deg C) and above unless otherwise 
indicated. 

F.      For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer. 

1.13 WARRANTIES 
A. Repair Warranty: Repair procedures, including repointing, shall be warranted for a period of two 

years against: discoloration or mismatch of new mortar to adjacent original historic mortar, 
discoloration, or damage to masonry from improper mortar clean-up, loss of bond between masonry 
and mortar, fracturing of masonry edges from improper mortar joint preparation procedures or 
improper mortar formulation, and occurrence of efflorescence.  

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 
A. Source Limitations: Obtain each type of material for repairing historic masonry (stone, cement, sand, 

etc.) from single source with resources to provide materials of consistent quality in appearance and 
physical properties. 

B. Materials, physical and chemical properties, and composition of masonry and mortar used in 
renovation work shall match that of original existing masonry and mortar to be repaired, unless 
samples and testing determine that existing mixtures and materials are faulty or nonperforming. 

2.2 MASONRY MATERIALS 
A. Stone Masonry Matching Existing: Provide natural building stone of variety, color, texture, grain, 

veining, finish, size, and shape to match existing stone masonry and with physical properties within 
10 percent of those determined from preconstruction testing of selected existing stone masonry. 

B. Salvaged Stone Masonry: A limited quantity of loose historic stone masonry is available on site or 
from disassembly of failing masonry walls for reuse, if material testing of representative samples of 
the salvaged are demonstrated meet preconstruction testing requirements.   

2.3 MORTAR MATERIALS 
A. Portland Cement: ASTM C 150/C 150M, Type I or Type II; white where required for color matching of 

mortar. 
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B. Provide cement containing not more than 0.60 percent total alkali when tested according to 
ASTM C 114. 

C. Hydrated Lime: ASTM C 207, Type S. 
D. Mortar Sand: ASTM C 144 unless otherwise indicated. 

1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several 
sands if necessary to achieve suitable match. 

2. Colored Mortar: Provide natural sand of color necessary to produce required mortar color. 
3. For exposed mortar, provide sand with rounded edges. 

E.     Water: Potable. 

2.4 MORTAR MIXES 
A. Refer to Section 040515 “Preparing Lime Mortars for Masonry” for suggested mortar mixes, subject 

to verification through Preconstruction Testing. 

2.5 REPAIR MATERIALS 
A. Masonry and mortar materials used for repair and renovation shall match the original existing historic 

materials as closely as possible in composition, color, texture, strength, size, finishing and porosity 
based on results of mortar materials testing. 

B. Mortar Patching Mix For Epoxy Injection: 
1. Use salvaged mortar ground into powder consistency and mix into manufacturer’s epoxy 

masonry adhesive used for both epoxy injection. 

2.6 EPOXY MASONRY ADHESIVE FOR EPOXY INJECTION 
A. Manufacturer: Edison Coatings; 3 Northwest Drive; Plainville, CT 06062; www.edisoncoatings.com. 

1. Flexi-seal 510 for cracks 1/16” in width or smaller. 
2. Flexi-seal 510-U for cracks larger than 1/16” in width, and a maximum width of 1/8”. 

2.7 ACCESSORY MATERIALS 
A. Masonry Anchors and Pins: Fabricate anchors, if required, from Type 304 stainless steel. 
B. Masking Tape: Non-staining, non-absorbent material; compatible with mortar, joint primers, sealants, 

and surfaces adjacent to joints; and that easily comes off entirely, including adhesive. 
C. Other Products: Select materials and methods of use based on the following, subject to approval of a 

mockup: 
1. Previous effectiveness in performing work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 

a. Remove, alter, or harm the present condition or future preservation of existing surfaces, 
including surrounding surfaces not in contract. 

b. Leave residue on surfaces. 

PART 3 - EXECUTION 

3.1 PROTECTION 
A. Prevent mortar from staining face of surrounding stone masonry and other surfaces. 
B. Cover sills, ledges, and other projecting items to protect them from mortar droppings. 

1. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering. 
2. Immediately remove mortar splatters in contact with exposed masonry and other surfaces. 
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3.2 STONE MASONRY REPAIR, GENERAL 
A. Repair Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed from 20 

feet (6 m) away by Architect. 
B. Repaired surfaces shall match adjacent existing surfaces in all respects. 
C. Masonry repair shall proceed only after the cause of deterioration has been identified and corrected. 
D. Masonry repair shall proceed only after the area to be repaired has been cleaned. 
E. The materials, methods and equipment proposed for use in the repair work shall be demonstrated in 

test panels. 
F.      The location, number, size and completed test panels shall be subject to approval. 
G. Use products in accordance with the manufacturer's instructions. 
H. The exposed surfaces of masonry and mortar repair shall match the finish, color, texture, and surface 

detail of the original surface. 
I.      Mechanical finishing and texturing may be required to produce the required finish and appearance. 
J.       The finishing and texturing shall conceal bond lines between the repaired area and adjacent 

surfaces. The texturing shall provide replication of all surface details, including tooling and machine 
marks. 

K. The equipment used in finishing and texturing shall be a low-impact energy type which will not 
weaken the patch or damage the patch bond and the adjacent concrete. 

3.3 STONE MASONRY REPLACEMENT, GENERAL 
A. Replace masonry with salvaged stone from disassembled walls and approved sources. 
B. If a few isolated masonry units are to be replaced, remove each without disturbing the surrounding 

masonry. Deteriorated masonry units and mortar requiring replacement shall be removed by hand 
chiseling. 

C. Adjoining masonry units shall not be damaged during the removal of deteriorated units and mortar. 
D. Test the new element for fitting into its space without mortar. If wedges are used to support and 

align the new unit, they shall be covered with at least 1-1/2 inches of mortar when pointing is 
complete. 

E. Cover the four sides and back of the space with sufficient mortar to ensure that there will be no air 
spaces when the new unit is set. The new unit shall be lined up and set by tapping it into place with a 
wooden or rubber mallet. 

F.      Align face of new unit with that of existing masonry. 
G. Joints shall be repointed to match the rest of the wall after new units have been properly installed 

and adjusted. 
H. Clean replacement areas with a non-metallic brush and water to remove excess mortar. 

3.4 STONE REMOVAL AND REPLACEMENT 
A. At locations indicated, remove stone that has deteriorated or is damaged beyond repair or is to be 

reused. Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a 
manner that permits replacement with full-size units. 

B. Support and protect remaining masonry that was supported by removed stone. 
C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition. 
D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, loose units in 

existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated items. 
E. Remove in an undamaged condition as many whole stone units as possible. Remove mortar and 

sealant from surfaces of removed stones. 
F.     Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 

preparation for stone replacement. 
G. Replace removed damaged stone with other removed stone in good condition, where possible, 

matching existing stone. Do not use broken units unless they can be cut to usable size. 
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H. Rift: Do not allow face bedding of stone. Before setting, inspect to verify that each stone has been cut 
so that, when it is set in final position, the rift or natural bedding planes are predominantly 
horizontal. Reject stone with vertical bedding planes except as required for arches, lintels, and 
copings. 

I.      Install replacement stone into bonding and coursing pattern of existing stone. If cutting is required, 
use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges. Finish edges to 
blend with appearance of edges of existing stone. 
1. Maintain joint width for replacement stone to match existing joints. 
2. For narrow joints, use setting buttons or shims to set stone accurately spaced with uniform 

joints. 
J.      Set replacement stone with rebuilding (setting) mortar and with completely filled bed, head, and 

collar joints. Butter vertical joints for full width before setting and set units in full bed of mortar 
unless otherwise indicated. 
1. Replace existing anchors, if any, with new anchors of size and type indicated in Structural 

Engineer’s drawings and specifications. 
2. Tool exposed mortar joints in repaired areas to match joints of surrounding existing stonework. 

K. When mortar is sufficiently hard to support units, remove shims and other devices interfering with 
pointing of joints. 

L.      Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, 
including weekends and holidays. 
1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. 

Completely remove such mortar and repoint. 

3.5 PARTIAL STONE REPLACEMENT 
A. Remove defective portion of existing stone unit (backing stone). Carefully remove defective portion 

of stone by making vertical and horizontal saw cuts at face of backing stone and removing defective 
material to depth required for fitting partial replacement (dutchman). 
1. Make edges of backing stone at cuts smooth and square to each other and to finished surface; 

essentially rectangular. Make back of removal area flat and parallel to stone face. 
2. Do not overcut at corners and intersections. Hand trim to produce clean sharp corners with no 

rounding and no damage to existing work to remain. 
3. If backing stone becomes further damaged, remove damaged area and enlarge partial 

replacement as required. 
B. Cut and trim partial replacement to accurately fit area where material was removed from backing 

stone. Fabricate to size required to produce joints between partial replacement and backing stone of 
no more than 1/8 inch (3 mm) in width, and to produce joints between partial replacement and other 
stones that match existing joints between stones. 

C. Concealed Pinning: Before applying adhesive, prepare for concealed mechanical anchorage consisting 
of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes 
drilled into backing stone and into, but not through, the partial replacement. Center and space pins 
between 3 and 5 inches (75 and 125 mm) apart and at least 2 inches (50 mm) from any edge. Insert 
pins at least 2 inches (50 mm) in backing stone and 2 inches (50 mm) in partial replacement, but no 
closer than 3/4 inch (19 mm) from exposed face of partial replacement. 

D. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat 
bonding surfaces of backing stone and partial replacement, completely filling all crevices and voids. 

E. Apply partial replacement while adhesive is still tacky and hold securely in place until adhesive has 
cured. Use shims, clamps, wedges, or other devices as necessary to align face of partial replacement 
with face of backing stone. 

3.6 STONE PATCHING 
A. Patch the following stone units unless another type of repair or replacement is indicated: 
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1. Units indicated to be patched. 
2. Units with holes. 
3. Units with chipped edges or corners.  Patch chipped edges or corners measuring over 3/4 inch 

(19 mm) in least dimension. 
4. Units with small areas of deep deterioration. Patch deep deteriorations measuring over 3/4 inch 

(19 mm) in least dimension and over 1/4 inch (6 mm) deep. 
B. Remove deteriorated material and remove adjacent material that has begun to deteriorate. Carefully 

remove additional material so patch does not have feathered edges but has square or slightly 
undercut edges on area to be patched and is at least 1/4 inch (6 mm) thick, but not less than as 
recommended in writing by patching compound manufacturer. 

C. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of stone unit. 
D. Mix patching compound in individual batches to match each stone unit being patched. 
E. Brush-coat stone surfaces with slurry coat of patching compound according to manufacturer's written 

instructions. 
F. Place patching compound in layers as recommended in writing by patching compound manufacturer, 

but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick. Roughen surface of each layer 
to provide a key for next layer. 
1. Simple Details: Trowel, scrape, or carve surface of patch to match texture and surrounding 

surface plane or contour of the stone. Shape and finish surface before or after curing, as 
determined by testing, to best match existing stone. 

2. Carved Details: Build patch up 1/4 inch (6 mm) above surrounding stone and carve surface to 
match adjoining stone after patching compound has hardened. 

G. Keep each layer damp for 72 hours or until patching compound has set. 
H. Remove and replace patches with hairline cracks or that show separation from stone at edges, and 

those that do not match adjoining stone in color or texture. 

3.7 REPOINTING STONEWORK 
A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated on Drawings. 
2. Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint Sealants." 
3. Joints at locations of the following defects: 

a. Holes and missing mortar. 
b. Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch (0.7 mm) 

thick. 
c. Cracks 1/8 inch (3 mm) or more in width and of any depth. 
d. Hollow-sounding joints when tapped by metal object. 
e. Eroded surfaces 1/4 inch (6 mm) or more deep. 
f. Deterioration to point that mortar can be easily removed by hand, without tools. 
g. Joints filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 
C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of joint width plus 1/8 inch (3 mm) but not less than 3/4 
inch (20 mm) or not less than that required to expose sound, unweathered mortar. Do not 
remove unsound mortar more than 2 inches (50 mm) deep; consult Architect for direction. 

2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square backs 
and to expose stone for contact with pointing mortar. Brush, vacuum, or flush joints to remove 
dirt and loose debris. 

3. Do not spall edges of stone units or widen joints. Replace or patch damaged stone units as 
directed by Architect. 
a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated grinders 

without Architect's written approval based on approved quality-control program. 
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D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose 
stone, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 
1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing application so, 

at time of pointing, joint surfaces are damp but free of standing water. If rinse water dries, 
dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than 
surrounding areas. Apply in layers not greater than 3/8 inch (9 mm) until a uniform depth is 
formed. Fully compact each layer thoroughly and allow it to become thumbprint hard before 
applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by placing 
mortar in layers not greater than 3/8 inch (9 mm). Fully compact each layer and allow it to 
become thumbprint hard before applying next layer. Where existing stone has worn or rounded 
edges, slightly recess finished mortar surface below face of stone to avoid widened joint faces. 
Take care not to spread mortar beyond joint edges onto exposed stone surfaces or to 
featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, 
including weekends and holidays. 
a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic 

hand misting, and periodic mist spraying using system of pipes, mist heads, and timers. 
b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth without 

eroding surface mortar. 
6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. 

Remove mortar and repoint. 
F.      Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 days 

before beginning cleaning work. 

3.8 JOINT SEALING 
A. Provide joint sealing as specified in Section 07 0005 JOINT SEALERS. 

3.9 FINAL CLEANING 
A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and 

foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by low-
pressure spray. 
1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Discolorations which cannot be removed by these procedures shall be considered defective work. 
C. Perform cleaning work when temperature and humidity conditions allow the surfaces to dry rapidly. 
D. Protect adjacent surfaces from damage during cleaning operations. 

3.10 PROTECTION OF WORK 
A. Protect work against damage from subsequent operations. 

3.11  DEFECTIVE WORK 
A. Defective work shall be repaired or replaced, as directed, using approved procedures. 

3.12  FINAL INSPECTION 
A. Following completion of the work, inspect the structure for damage, staining, and other distresses. 

The patches shall be inspected for cracking, crazing, delamination, unsoundness, staining and other 
defects. 
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B. The finish, texture, color and shade, and surface tolerances of the patches shall be inspected to verify 
that all requirements have been met. 

C. Repair surfaces exhibiting defects as directed. 

3.13 MASONRY-WASTE DISPOSAL 
A. Salvageable Materials: Unless otherwise indicated, excess non-historic stone masonry materials are 

Contractor's property. Excess salvaged historic stone masonry materials shall remain on site and 
stockpiled where directed by the City of San Antonio’s Parks and Recreation Department. 

B. Masonry Waste: Remove masonry waste and legally dispose of off City of San Antonio’s property. 

END OF SECTION 04 03 42 
 



Brackenridge Park Phase 2 Masonry Mortaring and Grouting
San Antonio, TX Section 040511 

Page 1 

95% CONSTRUCTION DOCUMENTS 30 May 2025
Lundy & Franke Engineering, Inc.

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Mortar for masonry.
B. Grout for masonry.

1.2 RELATED REQUIREMENTS
A. Section 042000 - Unit Masonry:  Installation of mortar and grout.
B. Section 042900 - Engineered Unit Masonry:  Installation of mortar and grout.

1.3 REFERENCE STANDARDS
A. ASTM C5 - Standard Specification for Quicklime for Structural Purposes; 2018.
B. ASTM C91/C91M - Standard Specification for Masonry Cement; 2018.
C. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2022a.
D. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.
E. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
F. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.
G. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial Revision.
H. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.
I. ASTM C476 - Standard Specification for Grout for Masonry; 2020.
J. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for

Plain and Reinforced Unit Masonry; 2020.
K. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry; 2020.
L. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength; 2019.
M. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2021.
N. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit Masonry;

2019a.
O. ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry; 2021.
P. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include design mix and indicate whether the Proportion or Property specification of

ASTM C270 is to be used.  Also include required environmental conditions and admixture limitations.
1.5 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

1.6 PRECONSTRUCTION TESTING
A. Testing will be conducted by an independent test agency, in accordance with provisions of Section

014000 - Quality Requirements.
B. Prism Tests: Test masonry and mortar panels for compressive strength in accordance with ASTM

C1314, and for flexural bond strength in accordance with ASTM C1072 or ASTM E518/E518M; perform
tests and evaluate results as specified in individual masonry sections.

1. Prepare two sets of prisms (consisting of three prisms);  test one set at 7 days and the other at 28
days.

2. A corresponding set of mortar and grout samples shall be taken with the prism.  These results will
be base line for in field testing.  Testing lab shall test mortar and grout at a frequency specified.

3. Concrete masonry prisms:  Height-to-thickness ratio of not less than 1.33 and not more than 5.0;
apply correction factor per TMS 402/602 for ratio other than 2.0.

C. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C780 recommendations
for preconstruction testing.

1. Test results will be used to establish optimum mortar proportions and establish quality control
values for construction testing.
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D. Grout Mixes:  Test grout batches in accordance with ASTM C1019 procedures.
1. Test results will be used to establish optimum grout proportions and establish quality control

values for construction testing.
1.7 DELIVERY, STORAGE, AND HANDLING

A. Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign matter.
1.8 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable
building code, whichever is more stringent.

PART 2  PRODUCTS

2.1 MORTAR AND GROUT APPLICATIONS
A. At Contractor's option, mortar and grout may be field-mixed from packaged dry materials, made from

factory premixed dry materials with addition of water only, or ready-mixed.
B. Mortar Mix Designs:  ASTM C270, Property Specification.

1. Masonry below grade and in contact with earth:  Type S.
2. Engineered Masonry:  Type ​S​.
3. Exterior, Loadbearing Masonry:  Type ​S​.
4. Exterior, Non-loadbearing Masonry:  Type ​S​.
5. Interior, Loadbearing Masonry:  Type ​S​.
6. Interior, Non-loadbearing Masonry:  Type ​N​.

C. Grout Mix Designs:
1. Bond Beams and Lintels:  3,000 psi strength at 28 days; 8-10 inches slump; provide premixed type

in accordance with ASTM C 94/C 94M.
2.2 MATERIALS

A. Packaged Dry Material for Mortar for Unit Masonry:  Premixed masonry cement and mason's sand;
complying with ASTM C1714/C1714M and capable of producing mortar of the specified strength in
accordance with ASTM C270 with the addition of water only.

1. Type:  ​Type N​.
2. Color:  Standard gray.

B. Portland Cement:  ASTM C150/C150M.
1. Type:  Type I - Normal; ASTM C150/C150M.
2. Color:  Standard gray.

C. Masonry Cement:  ASTM C91/C91M.
1. Type:  Type N; ASTM C91/C91M.

D. Hydrated Lime:  ASTM C207, Type S.
E. Quicklime:  ASTM C5, non-hydraulic type.
F. Mortar Aggregate:  ASTM C144.
G. Grout Aggregate:  ASTM C404.
H. Water:  Clean and potable.

2.3 MORTAR MIXING
A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM C270 and

in quantities needed for immediate use.
B. Maintain sand uniformly damp immediately before the mixing process.
C. Do not use anti-freeze compounds to lower the freezing point of mortar.
D. If water is lost by evaporation, re-temper only within two hours of mixing.

2.4 GROUT MIXING
A. Mix grout in accordance with ASTM C94/C94M.
B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with ASTM

C476 for fine and coarse grout.
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PART 3  EXECUTION

3.1 PREPARATION
A. Plug clean-out holes for grouted masonry with brick masonry units.  Brace masonry to resist wet grout

pressure.
3.2 INSTALLATION

A. Install mortar and grout to requirements of section(s) in which masonry is specified.
B. Work grout into masonry cores and cavities to eliminate voids.
C. Do not install grout in lifts greater than 16 inches without consolidating grout by rodding.
D. Do not displace reinforcement while placing grout.
E. Remove excess mortar from grout spaces.

3.3 GROUTING
A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other limitations

of Contract Documents.
B. Low-Lift Grouting:

1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is

poured.  Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt pours for

more than 1-1/2 hours.   
C. High-Lift Grouting:

1. Verify that horizontal and vertical reinforcement is in proper position and adequately secured
before beginning pours.

2. Hollow Masonry:  Limit lifts to maximum 4 feet and pours to maximum height of 24 feet.
3. Place grout for spanning elements in single, continuous pour.   

3.4 FIELD QUALITY CONTROL
A. An independent testing agency will perform field tests, in accordance with provisions of Section

014000 - Quality Requirements.
B. Test and evaluate mortar in accordance with ASTM C780 procedures.
C. Test and evaluate grout in accordance with ASTM C1019 procedures.
D. Prism Tests:  Test masonry and mortar panels for compressive strength in accordance with ASTM

C1314, and for flexural bond strength in accordance with ASTM C1072 or ASTM E518/E518M; perform
tests and evaluate results as specified in individual masonry sections.

END OF SECTION
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SECTION 040513 - MASONRY MORTARING 
     

PART 1 - GENERAL            
  

1.1 SUMMARY 
 

A. Section Includes: 
 

1. Mortar for masonry. 
             

B. Related Sections:         
 

1. Division 01: Administrative, procedural, and temporary work requirements. 
2. Section 042129 – Terra Cotta Masonry.   

     
1.2 SUBMITTALS 

   
A. Submittals for Review: 

 
1. Samples: 1/2 x 1/2 inch x 3 inch long colored mortar samples. 

            
B. Quality Control Submittals: 

 
1. Test reports: Indicating mortar compliance with ASTM C270. 
2. Delivery tickets: If mortar is delivered to site dry and pre-blended, furnish delivery 

tickets indicating quantity, mortar type, and date of manufacture. 
 

1.3 QUALITY ASSURANCE 
 

A. Perform Work in accordance with TMS 402/602. 
 

1.4 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver cement and lime in manufacturer's original, unopened packages or containers. 
 

B. Protect materials from moisture absorption and damage; reject damaged containers. 
 

C. Store aggregate to prevent inclusion of foreign matter. 
 

PART 2 - PRODUCTS 
   

2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers - Colorants: 
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1. Cathay Pigments. (www.cathaypigments.com) 
2. Davis Colors. (www.daviscolors.com) 
3. Solomon Colors. (www.solomoncolors.com) 

 
B. Substitutions: Under provisions of Division 01.      

 
2.2 MATERIALS 

 
A. Portland Cement:      

1. ASTM C150/C150M, Type I. 
2. For exposed surfaces, provide cement from one source throughout project. 

        
B. Aggregate:  

1. ASTM C144, standard masonry type. 
2. For exposed surfaces, provide aggregate from one source throughout project. 

 
C. Lime: ASTM C207, Type S.  

 
D. Colorant: Pure mineral oxide type, color to be selected from manufacturer's full color 

range. 
 

E. Water: Clean and free from oils, acids, alkalies, organic matter, and other substances in 
amounts deleterious to mortar or metals in masonry. 

 
2.3 MIXES 

 
A. Mortar Mixes: To ASTM C270 using the Proportion Method.    

 
1. Terra Cotta Masonry: Type N, color to be selected by Architect.    

      
2.4 MIXING           

             
A. Mix mortar in accordance with ASTM C270.  

 
B. Jobsite Proportioning of Mortar:  

 
1. Mix using mechanical mixer. Hand mixing not permitted. 
2. Mix approximately three-quarters of required water, all of cement and lime, and one-

half of aggregate for minimum of 2 minutes.  
3. Add remainder of water and aggregate; mix for minimum of 3 minutes. 

 
C. Dry Preblended Mortar:  

 
1. Mix using continuous, self-cleaning mixer mounted at apex of silo cone. 
2. Set water flow valve to provide workable consistency. 



Brackenridge Park Phase 2  MASONRY MORTARING 
San Antonio, TX  Section 040513 
  Page 3 
 

 
95% CONSTRUCTION DOCUMENTS  30 MAY 2025 
Overland Partners 

 
D. Thoroughly mix ingredients in quantities needed for immediate use. 

 
E. Discard lumpy, caked, frozen, and hardened mixes.      

 
F. Mortar may be retempered by adding water as required. Use mortar within 2-1/2 hours 

after initial mixing at ambient temperatures below 80 degrees F and within 1-1/2 hours 
after initial mixing at ambient temperatures over 80 degrees F. 

 
G. Do not add accelerators, retarders, water repellents, antifreeze compounds, or other 

additives without Architect's approval. 
 

PART 3 - EXECUTION 
  

3.1 INSTALLATION  
 

A. Follow requirements specified in referenced sections. 
  
 
END OF SECTION 
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SECTION 04 05 15 – PREPARING LIME MORTARS FOR HISTORIC MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. Section includes guidance on preparing lime mortar for repointing and repairing designated historical 

limestone masonry in which the construction consists of lime mortar. 
B. Lime mortars are preferable to portland cement mortars for repointing and repairing historic 

masonry: 
1. Lime mortars are more permeable by water. Water passing through lime mortar will dissolve a 

small portion of the lime and then will deposit it in hairline cracks as the water evaporates. 
2. Lime mortars expand slightly during setting, and resists shrinkage which causes cracking. 

C. Lime mortars are more durable than generally recognized. Related Requirements: 
1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements. 
2. Section 040342 "Historic Stone Masonry Repair and Repointing" for stone masonry repair 

treatment requirements. 

1.3 REFERENCES 
A. American Society for Testing and Materials (ASTM), 100 Barr Drive, West Conshohocken, PA 19428, 

(610) 832-9585 or FAX (610) 832-9555. 

1.4 DELIVERY, STORAGE AND HANDLING 
A. Storage and Protection: Lime and cement must be protected from rainwater and ground moisture, as 

water vapor in the air can begin the setting process. Other materials also should be protected from 
contamination. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
A. Lime: Should conform to ASTM C207, Type S, high plasticity, Hydrated Lime for Masonry Purposes. 

1. Lime which meets this standard will "work" well, resists drying during curing, and is sufficiently 
strong for the purpose of repointing and repairing. 

2. Lime expands as it hydrates, making high lime mortars more resistant to crack formation. 
B. Cement: Should conform to ASTM C150, Type I, White. It should not have more than 0.60% alkali nor 

more than 0.15% water soluble alkali. Use gray portland cement ONLY if a dark mortar is to be 
matched. 
1. Cement meeting this standard should increase the workability of the mortar, accelerate the 

setting time and slightly increase the strength of the mortar. 
2. The low alkali content will prevent efflorescence. 

C. Sand: Free of impurities and conforming to ASTM C144. 
1. 1. Sand color, size, and texture should match the original as closely as possible. Provide a sample 

of the sand for comparison to the original, and have it approved by Architect before beginning 
repointing work. 

2. When possible, use bar sand or beach sand rather than crushed sand for the repointing mortar. 
Bar sand or beach sand should be washed to remove the salts before using. 
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a. Crushed sand has sharp edges, which makes it more "sticky" and difficult to work into the 
joints. 

b. Bar sand, on the other hand, has rounded edges and flows easily during the mortar 
application. 

c. The working characteristics of mortar made with crushed sand may be improved by adding a 
slight amount of portland cement. The amount of cement should be determined by 
experimentation, but should not exceed 20% of the total lime/cement binder. 20% or less of 
cement has minimal effect on the hardness of the mortar. Cement content above 20% will 
make the mortar too hard. 

D. Clean, potable water: If the water must be transported or stored in a container, the container must 
not impart any chemicals to the water. 

E. Stone dust finely ground from the same stone as that to be repointed. 
F. Additives: No antifreeze compounds or other admixture shall be used. Do not use anti-freeze 

compounds. These compounds are designed for use with cement mortars, and their effectiveness 
with high lime mortars is questionable. Furthermore, the compounds contain salts which can lead to 
serious problems in the masonry later. 

G. Air entraining agents are not recommended. These agents are designed for use with cement rather 
than lime, and they result in decreased bonding of the mortar and the masonry. Air entraining is not 
necessary with high lime mortars because of the natural ability of these mortars to flex with 
temperature changes. 

2.2 EQUIPMENT 
A. Surface temperature thermometer - can be either mechanical (less expensive but must be calibrated 

often) or digital electronic. 
B. Wooden mortar boxes 
C. Hoe 
D. Mesh screen 
E. Hawks: Plywood or steel hawk (mortar board) 

2.3 LIME MORTAR MIXES 
A. Some factors to consider when mixing lime mortar include durability, color and texture, and 

workability. 
1. Durability: Repointing mortar should be softer than the masonry units and the original mortar to 

reduce stresses at the edge of the masonry and, in the case of lime mortar, to reduce shrinkage 
which can cause cracks in the mortar. 
a. If the new mortar is harder than the masonry or the original mortar, it can cause serious 

stresses within the wall during thermal expansion and contraction, which can lead to 
deterioration of the masonry units rather than the mortar. 

b. If the mortar is softer, any deterioration which occurs will take place in the mortar, which is 
easier to replace than the units themselves. 

2. The repointing mortar should allow the passage of water, both liquid and vapor. If the mortar 
does not allow water to pass freely through it, the water can become trapped inside the wall, 
freeze, and cause serious deterioration to the masonry. 

3. Color and texture: The repointing mortar should match the original mortar in color, texture, and 
physical characteristics. 
a. Obtaining an accurate color match is best achieved by selecting an appropriate sand. 

1) Use sand which is similar to the original in color and gradation. Sand from more 
than one source may be required. 

2) For repointing of natural stones, use finely ground stone "dust" in the mortar to 
match the joints as closely as possible to the stone. 

b. If the original mortar was tinted, or if it is impossible to obtain a color match using sand, it 
may be necessary to use a special mortar pigment.  Caution: pigments may react with other 
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ingredients in the mortar to form efflorescence. They may also weather at a different rate 
than natural coloring and cause a color variation in the mortar. 

c. If pigments must be used, pure mineral oxides should be used because they do not fade or 
leach out of the mortar. Amount of pigment should not exceed 2% of the mortar mix by 
weight. 

d. Many mortars used before the twentieth century have small lumps of incompletely burned 
or ground lime, or other impurities. To match the original appearance of the masonry, these 
impurities must be included in the new repointing mortar. Use identical materials, such as 
ground oyster shells (obtained at feed stores) or lumps of lime, to duplicate original lumps. 

4. Workability: The workability or plasticity of the mortar is a direct result of the selection of 
materials. 

B. Mortar Mix: 
1. Have the existing mortar completely analyzed to insure that the repointing mortar will not be 

less permeable/harder than the masonry units or the original mortar. IT IS BETTER TO HAVE 
MORTAR THAT IS MORE PERMEABLE THAN LESS. 

2. Measure all ingredients by cubic volume using a pre-established uniform measure, such as a 
small bucket, rather than a less uniform measure such as a shovel. 

3. For historic masonry set in lime mortar, use the following mortar mix: 
 
1 part portland cement 
3 parts lime 
8-12 parts sand (To match existing mortar as closely as possible.) 
NOTE: The exact mix required will relate to the grain size and sharpness of the sand and will vary 
depending on the supply. 
 
-OR- For historic masonry set in standard mortar, use the following mortar mix (ASTM C270 Type 
"0") as a starting point: 
1 part portland cement 
2 parts lime or lime putty 
6 to 9 parts sand and stone dust (To match existing mortar as closely as possible.) 
 
-OR- For Limestone (ASTM C270 Type "N"): 
1 part portland cement 
1 parts lime 
4-6 parts aggregate 
Enough water to form a workable consistency 
 
-OR- For Granite (ASTM C270 Type "S"): 
2 parts portland cement 
1 part lime 
7-9 parts aggregate 
Enough water to form a workable consistency 
 

4. Mix a final "job-size" batch once the correct sand color, cement content, etc. have been 
determined through small tests to ensure the on-site mixing conditions will result in the same 
final product. 

PART 3 - EXECUTION 

3.1 ERECTION, INSTALLATION, APPLICATION 
A. Mix Hydrated Lime: 

1. Add dry bagged hydrated lime to water. Stir and hoe the mass to form a thick cream. 
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2. Allow to stand at least 24 hours before use. 
B. Prepare Roughage Premix (for later use): 

1. Accurately proportion the sand and lime using measuring boxes constructed to contain the exact 
volume of each ingredient required to make on batch. 

2. Mix sand and lime thoroughly for about ten minutes. Store in plastic-lined drums and seal until 
required. This compound may be stored indefinitely if. Kept sealed from air and kept from 
freezing. 

3. When required for use, add and mix the correct portion of gauging cement as specified and use 
immediately. Accurate portioning is very important. 

C. Add cements to lime and aggregate mixes immediately before the use of the mortar. 
1. 1. Perform all batching with wooden boxes or plastic pails of known volume to ensure 

standardization and conformity of measurement; shovel measurement of materials is not 
permitted. 

2. 2. Use box sizes that are sufficient for producing a batch size equal to one mixer load. 
3. 3. Mix dry ingredients thoroughly before adding any water (approximately five minutes). 

D. Add a small amount of water so that the mortar is just wet enough to hang on a trowel. Excess water 
will cause shrinkage and too little water will retard carbonation. Record the amount of water added 
so that it may be used as a guide for future batches. 

E. Mix mortars at least 10 minutes before using to improve workability and ensure thorough mixing. 
Automatic mixers should have rubber blades. Clean mixing boards and mixing machines thoroughly 
after each use to prevent hardened lumps of mortar from contaminating the next batch of mortar. 
1. Repointing mortars may sit 1-2 hours after initial mixing and then may be remixed to a workable 

consistency. This is done to reduce shrinkage. 
2. Test the mix by holding a trowel with mortar on it upside down and shaking it once. 

a. If the mortar falls off without shaking, it has too much sand. 
b. If more than one shake is required, the mortar is too sticky or "plastic" and the lime content 

must be decreased. 
F.     Coloring Mortars: 

1. Take samples of freshly-broken mortar from the original masonry pointing. Note color of 
aggregate for color matching. Do not try to match the color of the binder. Use unweathered, 
unsoiled samples only. 

2. Prepare test patties of mortar approximating the inner color of the sample and set aside to dry 
for at least 72 hours. Drying time may be accelerated by placing the patty sample in an oven or 
over a hot-plate. 

3. Break the sample test patties and compare the inner portions to the original. 
G. Use repointing mortar within approximately 1-2 hours of final mixing. Retemper the mortar as 

necessary to maintain workability. 

END OF SECTION 04 05 15 
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SECTION 040516 - MASONRY GROUTING 
 

PART 1 - GENERAL 
 

1.1 SUMMARY 
 

A. Section Includes: 
 

1. Grout for masonry. 
 

B. Related Sections: 
 

1. Division 01: Administrative, procedural, and temporary work requirements. 
2. Section 042129 – Terra Cotta Masonry. 

 
1.2 SUBMITTALS 

 
A. Quality Control Submittals: 

1. Test reports: Indicating grout compliance with ASTM C476. 
 

1.3 QUALITY ASSURANCE 
 

A. Perform Work in accordance with TMS 402/602. 
 

1.4 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver cement and lime in manufacturer's original, unopened packages or containers. 
 

B. Protect materials from moisture absorption and damage; reject damaged containers. 
 

C. Store aggregate to prevent inclusion of foreign matter. 
 

PART 2 - PRODUCTS            
 

2.1 MATERIALS 
 

A. Portland Cement: ASTM C150/C150M, Type I. 
 

B. Aggregate: ASTM C404. 
 

C. Lime: ASTM C207, Type S. 
 

D. Water: Clean and free from oils, acids, alkalies, organic matter, and other substances in amounts 
deleterious to mortar or metals in masonry. 

 
2.2 MIXES 

 
A. Grout Mix: 
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1. ASTM C476, coarse grout. 
2. Compressive strength: Minimum 2000 psi at 28 days. 
3. Slump: 8 to 11 inches. 

 
2.3 MIXING               

 
A. Mix grout in accordance with ASTM C476.      

 
B. Thoroughly mix ingredients in quantities needed for immediate use. 

 
C. Mix dry ingredients mechanically until uniformly distributed; add water to achieve workable 

consistency. 
 

D. Discard lumpy, caked, frozen, and hardened mixes. 
 

E. Use grout within 2-1/2 hours after initial mixing at ambient temperatures below 80 degrees F and 
within 1-1/2 hours after initial mixing at ambient temperatures over 80 degrees F. 

 
F. Do not add accelerators, retarders, water repellents, antifreeze compounds, or other additives 

without Architect's approval. 
 

PART 3 - EXECUTION 
 

3.1 INSTALLATION 
 

A. Follow requirements specified in referenced sections. 
 
 
END OF SECTION 
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SECTION 042129 - TERRA COTTA MASONRY 
 

PART 1- GENERAL 
 

1.1 SUMMARY 
 

A. Section Includes:          
 
1. Terra cotta masonry.         

 
B. Related Sections: 

 
1. Division 01: Administrative, procedural, and temporary work requirements. 

 
1.2 SUBMITTALS         

                 
A. Submittals for Review: 

 
1. Shop Drawings: Include unit locations, sizes, and shapes; attachment; and relationship to 

adjacent construction. 
2. Samples: Full size, nominal 8 x 8 x 12 inch terra cotta masonry showing color and finish. 

 
1.3 QUALITY ASSURANCE 

 
A. Installer Qualifications: Minimum 3 years experience in work of this Section. 

 
B. Perform Work in accordance with TMS 402/602. 

 
C. Mockup: 

 
1. Provide mockups of each profile of terra cotta. Show: 

 
a. Terra cotta size, profile, color, and texture. 
b. Attachments, flashings, joints, and junctions. 
c. Mortar color and texture. 

 
2. Locate where directed.  
3. Approved mockup may remain a part of the Work.  

 
1.4 DELIVERY, STORAGE AND HANDLING 

 
A. Store terra cotta units off ground; prevent contact with materials that could cause staining or 

damage. 
 

1.5 MAINTENANCE 
 

A. Furnish molds of each profile to Owner for future repairs. 
 

PART 2- PRODUCTS 
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2.1 MANUFACTURERS 

 
A. Contract documents are based on products by D’Hanis Brick & Tile Company. 

(www.dhanisbricktile.com) 
 

B.  Other Acceptable Manufacturers:  
 

1.  Superior Clay Corporation. (www.superiorclay.com ) 
2.  Boston Valley Terra Cotta. (www.bostonvalley.com) 

 
C. Substitutions: Under provisions of Division 01. 

                
2.2 MATERIALS 

        
A. TCB - Terra Cotta Block:     

 
1. Source: D’Hanis Structural Clay Tile, or approved substitute.   
2.  Description: Terra Cotta Block, Non-Load Bearing, Self Supported. meet or exceed ASTM C34  

(Structural Clay Load-Bearing Wall Tile), Grade LB, ASTM C56 (Structural Clay Non-Load 
Bearing Tile), ASTM C212 (Structural Clay Facing Tile) Type FTS Rough/Altered Standard Class,  
and ASTM C652 (Hollow Brick) Type HBS Rough/Altered Class, tested in accordance with 
ASTM C67 and suitable for general use in masonry construction where not exposed to frost 
action. 

3.  Size: Nominal 8" X 8" X 12". 
4. Finish: Glazed, Anti-Graffiti Coated. 

 
B. Mortar: Specified in Section 040513. 

 
C.  Grout: Specified in Section 040516.  

 
2.3 ACCESSORIES 

 
A. Tie Wire: Copper, ASTM B250, minimum 8 gage. 

 
B. Anchors: Stainless steel, ASTM A666, Type 304 or 316. 

 

PART 3 - EXECUTION 
 

3.1 INSTALLATION OF TERRA COTTA 
 

A. Install in accordance with approved manufacturer’s instructions and approved Shop Drawings. 
 

B. Set units plumb and level. 
 

C. Align adjacent pieces in same plane. 
 

D. Bed each piece in full mortar bed. 
 

E. Completely fill joints, then rake out to allow for pointing. 
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F. Point joints with pointing mortar; tool to concave profile to match original mortar. 

   
3.2 ADJUSTING 

 
A. Touch up minor scratches and abrasions to match factory finish. 

 
END OF SECTION 
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Concrete block.
B. Mortar and grout.
C. Reinforcement and anchorage.
D. Accessories.

1.2 RELATED REQUIREMENTS
A. Section 032000 - Concrete Reinforcing:  Reinforcing steel for grouted masonry.
B. Section 040511 - Masonry Mortaring and Grouting.

1.3 REFERENCE STANDARDS
A. ASTM A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement; 2007.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware;

2016a.
C. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2023.
D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete

Reinforcement; 2022.
E. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire; 2019.
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron

Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.
G. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet,

Strip, Plate, and Flat Bar; 2015.
H. ASTM A706/A706M - Standard Specification for Deformed and Plain Low-Alloy Steel Bars for Concrete

Reinforcement; 2022.
I. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2022a.
J. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry Units and

Related Units; 2022b.
K. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial Revision.
L. ASTM C476 - Standard Specification for Grout for Masonry; 2020.
M. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for

Plain and Reinforced Unit Masonry; 2020.
N. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry; 2020.
O. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength; 2019.
P. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2021.
Q. ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry; 2021.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar and grout.

1.5 PRECONSTRUCTION TESTING
A. Testing will be conducted by an independent test agency, in accordance with provisions of Section

014000 - Quality Requirements.
B. Compressive Strength:  Where indicated, test masonry prisms in accordance with ASTM C1314.

1. Prepare two sets of prisms;  test one set at 7 days and the other at 28 days.
2. Concrete masonry prisms:  Height-to-thickness ratio of not less than 1.33 and not more than 5.0;

apply correction factor per TMS 402/602 for ratio other than 2.0.
C. Flexural Bond Strength:  Where indicated, test masonry prisms in accordance with ASTM E518/E518M,

with tooled joints downward.
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1.6 MOCK-UP
A. Construct a masonry wall as a mock-up panel sized 8 feet long by 6 feet high; include mortar and

accessories, structural backup, reinforcement, grout, flashings, weather barrier, and wall insulation in
mock-up.

B. Locate where directed.
1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

1.8 FIELD CONDITIONS
A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable

building code, whichever is more stringent.
B. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, and 48

hours after completion of masonry work.

PART 2  PRODUCTS

2.1 CONCRETE MASONRY UNITS
A. Concrete Block:  Comply with referenced standards and as follows:

1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths as
indicated on drawings for specific locations.

2. Special Shapes:  Provide non-standard blocks configured for corners.
2.2 MORTAR AND GROUT MATERIALS

A. Mortar and Grout:  As specified in Section 040511.
2.3 REINFORCEMENT AND ANCHORAGE

A. Manufacturers:
1. Blok-Lok Limited​​:  www.blok-lok.com/#sle.
2. Hohmann & Barnard, Inc (including Dur-O-Wal brand)​​:  www.h-b.com/#sle.
3. WIRE-BOND:  www.wirebond.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Reinforcing Steel:  Type​​ specified in Section ​032000​; ​size as indicated on drawings​; ​uncoated​ finish.
C. Strap Anchors:  Bent steel shapes configured as required for specific situations, 1-1/4 in  width, 0.105

in thick, lengths as required to provide not more than 1 inch and not less than 1/2 inch of mortar
coverage from masonry face, corrugated for embedment in masonry joint, hot dip galvanized to ASTM
A153/A153M Class B.

D. Wall Ties:  Corrugated formed sheet metal, 7/8 inch wide by 0.05 inch thick, hot dip galvanized to
ASTM A 153/A 153M, Class B, sized to provide not more than 1 inch and not less than 1/2 inch of
mortar coverage from masonry face.

E. Two-Piece Wall Ties:  Formed steel wire, 0.1875 inch thick, adjustable, eye and pintle type, hot dip
galvanized to ASTM A 153/A 153M, Class B, sized to provide not less than 5/8 inch of mortar coverage
from masonry face and to allow vertical adjustment of up to 1-1/4 in.

2.4 ACCESSORIES
A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused joints.

1. Manufacturers:
a. Blok-Lok Limited​​:  www.blok-lok.com/#sle.
b. Hohmann & Barnard, Inc (including Dur-O-Wal brand)​​:  www.h-b.com/#sle.
c. WIRE-BOND​​:  www.wirebond.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

2.5 MORTAR MIXES
A. Mortar:  As specified in Section 040511.
B. Ready Mixed Mortar:  ASTM C1142, Type ​RS​.
C. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
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1. Engineered Masonry;  Type ​S​.
2. Masonry below grade and in contact with earth; Type S.
3. Exterior, loadbearing masonry; Type ​S​.
4. Interior, loadbearing masonry; Type ​S​.

2.6 MORTAR MIXING
A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM C270 and

in quantities needed for immediate use.
B. Maintain sand uniformly damp immediately before the mixing process.
C. Do not use anti-freeze compounds to lower the freezing point of mortar.
D. If water is lost by evaporation, re-temper only within two hours of mixing.

2.7 GROUT MIXES
A. Bond Beams and Lintels:  3,000 psi strength at 28 days; 8-10 inches slump; provide premixed type in

accordance with ASTM C94/C94M.
B. Engineered Masonry:  3,000 psi strength at 28 days; 8-10 inches slump; provide premixed type in

accordance with ASTM C94/C94M.
2.8 GROUT MIXING

A. Mix grout in accordance with ASTM C94/C94M.
B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with ASTM

C476 for fine and coarse grout.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.2 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust.
C. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
D. For areas where high-lift grouting will be employed, provide cleanout openings as follows:

3.3 COURSING
A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Concrete Masonry Units:

1. Bond:  Running.
3.4 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
D. Remove excess mortar as work progresses.
E. Interlock intersections and external corners.
F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be

made, remove mortar and replace.
G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
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3.5 REINFORCEMENT AND ANCHORAGE
A. Reinforcement Bars:  Secure at locations indicated and to avoid displacement during grouting.

 Minimum spacing between bars or to masonry surfaces shall be one bar diameter.
B. Joint Reinforcement:  Install horizontal joint reinforcement 16 inches on center.
C. Anchors:  Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless

otherwise indicated on drawings or closer spacing is indicated under specific wall type, space anchors
at maximum of 36 inches horizontally and 24 inches vertically.

3.6 GROUTING
A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other limitations

of Contract Documents.
B. Low-Lift Grouting:

1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is

poured.  Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt pours for

more than 1-1/2 hours.   
C. High-Lift Grouting:

1. Verify that horizontal and vertical reinforcement is in proper position and adequately secured
before beginning pours.

2. Place grout for spanning elements in single, continuous pour.   
3.7 CONTROL  AND EXPANSION  JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.
B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in accordance

with manufacturer's instructions.
3.8 TOLERANCES

A. Maximum Variation from Alignment of Columns:  1/4 inch.
B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.
E. Maximum Variation of Joint Thickness:  1/8 inch in 3 ft.

3.9 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 014000 -

Quality Requirements.
B. Concrete Masonry Unit Tests:  Test each variety of concrete unit masonry in accordance with ASTM

C140/C140M for compliance with requirements of this specification.
C. Mortar Tests:  Test each type of mortar in accordance with recommended procedures in ASTM C780,

testing with same frequency as masonry samples.
D. Test and evaluate grout in accordance with ASTM C1019 procedures.
E. Prism Tests:  Test masonry and mortar panels for compressive strength in accordance with ASTM

C1314 and for flexural bond strength in accordance with ASTM C1072 or ASTM E518/E518M; perform
tests and evaluate results.

3.10 CLEANING
A. Remove excess mortar and mortar smears as work progresses.
B. Use non-metallic tools in cleaning operations.

3.11 PROTECTION
A. Without damaging completed work, provide protective boards at exposed external corners that are

subject to damage by construction activities.
END OF SECTION
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GENERAL 

1.1 GENERAL DESCRIPTION OF THE WORK OF THIS SECTION: 
A. Work, in general, includes: Furnishing and installing Stone Veneer and Caps for walls, overlooks, weirs, 

anchors, and miscellaneous items as required to receive work of other Sections. 

1.2 RELATED WORK OF OTHER SECTIONS: 
A. Coordinate work of this Section with work of other Sections as required to properly execute the work and 

as necessary to maintain satisfactory progress of the work of other Sections, including: 
1. Section 033000, “Site Concrete.” 
2. Section 040513, “Masonry Mortaring.” 
3. Section 041550, “Preparing Lime Mortar for Historic Masonry.” 

1.3 QUALITY ASSURANCE: 
A. Codes and Standards:  Comply with the provisions of the following codes, specifications and standards, 

except where more stringent requirements are shown or specified. 
1. ACI 531 - "Building Code Requirements for Concrete Masonry Structures". 
2. ACI 531R - "Commentary on Building Code Requirements for Concrete Masonry Structures". 

1.4 SUBMITTALS: 
A. Samples:  Submit four (4) samples of each type of masonry unit proposed for use on the project.  Samples 

shall exhibit the range of color and texture to be expected in the completed work. 
B. Mock up Sample Panels:  Prepare one, six (6') foot x six (6') foot sample panel of each type of masonry 

unit specified.  Do not proceed with masonry work until sample panels has been approved.  Two or more 
mockup panels maybe required doe the stone type selections and Historical requirements for this 
projects. Locate and protect until work of this Section has been approved or accepted.  Remove when and 
as directed by Landscape Architect. 

C. Shop Drawings:  Submit digital PDF copies of engineered cutting and setting drawings, showing stonework 
construction, including stone profiles and thickness, details of all lifting devices, joinery details, anchorage, 
sealing methods, stone finishes, location of all joints, work to be performed by other trades which adjoins, 
penetrates or is secured to stonework and all other pertinent information.  Indicate location of each 
stonework unit on setting drawings with number designation corresponding to number marked on each 
unit.  Submitted drawings shall bear engineers' seal. 

D. Approval of shop drawings by the Landscape Architect will not relieve the Contractor of any 
responsibilities for providing a system within the required performance requirements. 

1.5 JOB CONDITIONS: 
A. Protect partially completed masonry against weather, when work is not in progress, by covering top of 

walls with strong, waterproof, non-staining membrane.  Extend membrane at least two (2') feet down 
both sides of walls and anchor securely in place. 

B. Comply with the requirements of the governing code and with the "Construction and Protection 
Recommendations for Cold Weather Masonry Construction" of the Technical Notes on Stone and Tile 
Construction by the Stone Institute of America (BIA). 
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PRODUCTS 

2.1 STONE UNITS: 
A. Supplier:  Obtain units from a single manufacturer, of uniform texture and color. 
B. New Veneer and Cap Masonry Stone: 

1. APEX Stone, 6593 I-10 Frontage Rd, Sealey TX 77474 (979) 885-1400, www.apexstone.com. 

2.2 MORTAR MATERIALS: 
A. Refer to Section 040513, “Masonry Mortaring.” 
B. Refer to Section 041550, “Preparing Lime Mortar for Historic Masonry.” 

2.3 MASONRY ACCESSORIES: 
A. Continuous Wire Reinforcing and Ties:  Provide welded wire units prefabricated in straight lengths of not 

less than ten (10') feet, with matching corner and tee units. Fabricate from cold-drawn steel wire 
complying with ASTM A82, with deformed continuous side rods and plain cross-rods, and a unit width of 
one and one-half (1 1/2") inches to two (2") inches less than thickness of wall or partition.  Fabricate from 
mill galvanized wires for interior walls and hot-dip galvanized after fabrication (ASTM A153, Class B2).  
Provide units as follows: 
1. Dur-O-waL, Inc. "Ladur-Eye-Extra-Heavy", three-sixteenths (3/16") inch diameter ladder type wall 

reinforcement with three-sixteenths (3/16") inch diameter adjustable ties spaced twenty four 
(24") inches on center with eyes located to clear cavity wall insulation indicated. 

B. Anchoring Devices:  Provide straps, bars, bolts, and rods fabricated from not less than 16 gauge sheet 
metal or three-eighths (3/8") inch diameter rod stock, unless otherwise indicated.  All such items shall be 
of drip-type design where they extend across cavity areas. 
1. Dovetail Stone Anchor (at concrete back-up):  Corrugated metal dovetail anchors not less than 12 

gauge and not less than one (1") inch wide.  Size so that units extend to within three-quarter (3/4") 
inch of masonry veneer. 

2. Galvanized Coating:  For devices which extend into exterior wythe, fabricate from steel with hot-
dip galvanized coating, ASTM A153, Class B2. 

C. Concrete Inserts: 
1. Installation of Concrete Inserts:  See concrete Sections of the Specifications.  Advise concrete 

installer of specific requirements for placement of inserts which are to be used for anchoring of 
masonry work. 

D. Miscellaneous Masonry Accessories: 
1. Reinforcing Steel Bars:  Deformed steel, ASTM A615, Grade 60. 
2. Bond Breaker Strips:  15 Pound asphalt roofing felt complying with ASTM D226. 
3. Premolded Control Joint Strips:  Solid rubber strips with a Shore A durometer hardness of 60 to 80, 

designed to fit standard sash block and maintain lateral stability in masonry wall, size and 
configuration as appropriate. 

4. Premolded Expansion Joint Filler:  "Tex-Mastic Asphalt Expansion Joint Filler" by J&P Petroleum 
Products, Inc., or equal approved by Landscape Architect. 
 

EXECUTION 

3.1 INSTALLATION - GENERAL: 
A. Thickness:  Build masonry construction to the full thickness shown.  
B. Cutting:  Cut masonry units with motor-driven saw designed to produce clean, sharp, unchipped edges.  

Cut units as required to fit adjoining work neatly.  Use full units wherever possible. 
C. Wetting:  Wet stone having absorption rates greater than 0.025 ounce per square inch per minute. 
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D. Frozen Materials and Work:  Do not use frozen materials or materials mixed or coated with ice or frost.  
Do not build on frozen work.  Remove and replace masonry work damaged by frost or freezing. 

E. Admixtures:  Do not lower the freezing point of mortar by use of admixtures or antifreeze agents.  Do not 
use calcium chloride in mortar or grout. 

F. Pattern Bond:  Lay masonry in running bond with vertical joint in each course centered on units in courses 
above and below, unless otherwise detailed on drawings. 

G. Workmanship:  Lay-up walls plumb and true and with courses level, accurately spaced and coordinated 
with other work. 

3.2 LAYING MASONRY WALLS: 
A. Horizontal Joint Reinforcing: 

 
1. Provide continuous horizontal joint reinforcing.  Fully embed longitudinal side rods in mortar for 

their entire length with a minimum cover of five-eighths (5/8") inch on exterior side of walls and 
one-half (1/2") inch at other locations.  Lap reinforcement a minimum of six (6") inches at ends of 
units.  Provide continuity at corners and wall intersections by use of prefabricated "L" and "T" 
sections.  Cut and bend units as directed by manufacturer for continuity at returns, offsets, column 
fireproofing, pipe enclosures and other special conditions. 

2. Space continuous horizontal reinforcing at every other course, but not more than sixteen (16") 
inches on center vertically, except at parapets space continuous reinforcing at every course, but 
not more than eight (8") inches on center vertically. 

3. Reinforce masonry openings greater than twelve (12") inches wide, with horizontal joint 
reinforcing placed in two horizontal joints immediately above the lintel and below sill.  Extend 
reinforcing a minimum of twenty-four (24") inches beyond jambs of the opening, bridging control 
joints where provided. 

4. All other reinforcement shall be continuous, except that it shall not pass through vertical masonry 
control joints. 
 

B. Anchoring Masonry Work: 
 

1. Anchor veneer to concrete back-up construction with corrugated galvanized steel dovetail stone 
anchors as specified.  Keep dovetail slots free of mortar. 

2. Space anchors at maximum sixteen (16") inches on center vertically and twenty-four (24") inches 
on center horizontally, or at maximum twenty-four (24") inches on center horizontally and sixteen 
(16") inches on center vertically, so as to have not more than two and two-thirds (2 2/3) square 
feet of wall surface area per anchor.  Provide additional anchors within one (1') foot of openings 
and spaced not more than three (3') feet around perimeter. 

3. Anchor veneers to metal studs with specified stone masonry veneer anchors embedded in 
masonry joints and screwed to studs. Stagger anchors in alternate courses. 
 

C. Control Joints and Expansion Joints: 
 

1. Provide vertical and horizontal control joints and expansion joints in masonry where shown.  Build 
in related masonry accessory items as the masonry work progresses.  Rake out mortar in 
preparation for application of sealants.  

2. Joint Spacing:  Provide control and expansion joints as shown on the Landscape Architect drawings.  
If location of control joints and expansion joints is not shown, place vertical joints spaced not to 
exceed twenty-five (25’) feet on center and horizontal joints not to exceed story height.  Locate 
control joints at points of natural weakness in the masonry work subject to Landscape Architect 
approval. 
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3.3 REPAIR, POINTING AND CLEANING: 
A. Remove and replace masonry units which are loose, chipped, broken, stained or otherwise damaged, or 

if units do not match adjoining units as required.  Provide new units to match adjoining units and install 
fresh mortar or grout, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge any voids or holds, except weep holes, and completely fill 
with mortar.  Point-up all joints at corners, openings and adjacent work to provide a neat, uniform 
appearance, properly prepared for application of caulking or sealant compounds. 

C. Clean exposed stone masonry surface as recommended by BIA Technical Notes 20 "Cleaning Clay Products 
Masonry". 

D. Clean exposed concrete masonry units by dry brushing at the end of each days work and after final 
pointing to remove mortar spots and droppings. 

END OF SECTION 
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PART 1 – GENERAL

1.1 SUMMARY
A. Section Includes: Cast-in and drilled in anchors for concrete.
B. Related Sections:

1. Division 3 Concrete Sections.
2. Divison 4 Masonry Sections.
3. Division 5 Metals Sections.

1.2 SUBMITTALS
A. General: Submit in accordance with Conditions of the Contract and Division 1 Submittal Procedures

Section.
1. Samples: Representative length and diameters of each type anchor shown on the Drawings.
2. Quality Assurance Submittals:

a. Test Reports: Certified test reports showing compliance with specified performance
characteristics and physical properties.

3. Manufacturer’s installation instructions.
4. Installer Qualifications & Procedures: Submit installer qualifications as stated in Section 1.03.B.

 Submit a letter of procedure stating method of drilling, the product proposed for use, the
complete installation procedure, manufacturer training date, and a list of the personnel to be
trained on anchor installation.

5. Closeout Submittals: Submit the following:
a. Record Documents: Project record documents for installed materials in accordance with

Division 1 Closeout Submittals Section.
1.3 QUALITY ASSURANCE

A. Installer Qualifications:
1. Drilled-in anchors shall be installed by a [contractor] [installer] with at least three years of

experience performing similar installations.
2. Installer Training: Conduct a thorough training with the manufacturer or the manufacturer’s

representative for the [contractor] [installer] on the project.  Training to consist of a review of the
complete installation process for drilled-in anchors, to include but not limited to:
a. hole drilling procedure
b. hole preparation & cleaning technique
c. adhesive injection technique & dispenser training / maintenance
d. rebar dowel preparation and installation

1.4 DELIVERY, STORAGE AND HANDLING
A. General:  Comply with Division 1 Section Product Storage and Handling Requirements.

1. Store anchors in accordance with manufacturer’s recommendations.

PART 2 – PRODUCTS

2.1  MATERIALS
A. Fasteners and Anchors:

1. Bolts and Studs: ASTM A307; ASTM A449 where “high strength” is indicated on the Drawings.
2. Carbon and Alloy Steel Nuts: ASTM A563.
3. Carbon Steel Washers: ASTM F436.
4. Carbon Steel Threaded Rod: ASTM A36; or ASTM A193 Grade B7; or ISO 898 Class 5.8.
5. Wedge Anchors: ASTM A510; or ASTM A108.
6. Stainless Steel Bolts, Hex Cap Screws, and Studs: ASTM F593.
7. Stainless Steel Nuts: ASTM F594.
8. Zinc Plating: ASTM B633.
9. Hot-Dip Galvanizing: ASTM A153.
10. Reinforcing Dowels: ASTM A615
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2.2 CAST-IN-PLACE BOLTS
A. Anchors, Bolts, Nuts, and Washers: Bolts and studs, nuts, and washers shall conform to ASTM

A307, Grade A, and ASTM A449, ASTM A563, and ASTM F436, as applicable. Hot-dip galvanized bolts
and studs including associated nuts and washers in accordance with ASTM A153.

2.3 DRILLED-IN ANCHORS
A. Wedge Anchors: Wedge type, torque-controlled, with impact section to prevent thread damage

complete with required nuts and washers.  Provide anchors with length identification markings.  Type
and size as indicated on Drawings.

1. Where anchor manufacturer is not indicated, subject to compliance with requirements and
acceptance by the Engineer, provide the following:
a. Hilti Kwik Bolt 3.
b. Hilti Kwik Bolt TZ (carbon steel and AISI Type 304 Stainless Steel).
c. STRONG-BOLT 2 WEDGE ANCHOR (ICC-ES ESR 3037) BY SIMPSON STRONG-TIE CO., INC

2. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors
manufactured from materials conforming to ISO 898 Part 1, with zinc plating equivalent to ASTM
B633, Type III Fe/Zn 5 (5m min.).

3. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless steel anchors
shall be manufactured from materials conforming to ISO 3506 Part 1 and having corrosion
resistance equivalent to AISI [Type 304] [and] [Type 316] stainless steel.  Stainless steel anchors
shall be provided with stainless steel nuts and washers of matching alloy group and minimum
proof stress equal to or greater than the specified minimum full-size tensile strength of the
externally threaded fastener.  All nuts shall conform to ISO 3506 Part 2 unless otherwise specified.
 Avoid installing stainless steel anchors in contact with galvanically dissimilar metals.

B. Screw Anchors: screw type. Pre-drilling of the hole requires a standard ANSI drill bit with the same
diameter as the anchor and installing the anchor will be done with an impact wrench. Provide anchors
with a diameter and anchor length marking on the head. Type and size as indicated on Drawings

1. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc
plating equivalent to DIN EN ISO 4042 (8mm min.).

2. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless steel anchors
shall be manufactured from materials conforming to ISO 3506 Part 1 and having corrosion
resistance equivalent to AISI [Type 304] [and] [Type 316] stainless steel.  Stainless steel anchors
shall be provided with stainless steel nuts and washers of matching alloy group and minimum
proof stress equal to or greater than the specified minimum full-size tensile strength of the
externally threaded fastener.  All nuts shall conform to ISO 3506 Part 2 unless otherwise specified.
 Avoid installing stainless steel anchors in contact with galvanically dissimilar metals.

3. Where anchor manufacturer is not indicated, subject to compliance with requirements and
acceptance by the Engineer, provide the following:
a. Hilti Kwik-HUS-EZ.
b. Hilti Kwik-HUS EZ-I.
c. Hilti Kwik-HUS.
d. TITEN HD SCREW ANCHORS BY SIMPSON STRONG-TIE CO., INC. (ICC REPORT NO. 1067)

C. Heavy Duty Undercut Anchors: Bearing-type. Installed anchor shall have a minimum tension bearing
area in the concrete, measured as the horizontal projection of the bearing surface, not less than two
times the net tensile area of the anchor bolt.  The installed anchor shall exhibit a form fit between the
bearing elements and the undercut in the concrete.  Type and size as indicated on Drawings.

1. Where anchor manufacturer is not indicated, subject to compliance with requirements and
acceptance by the Engineer, provide the following:
a. Hilti HDA.

2. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors
manufactured from materials conforming to ISO 898 Part 1, with zinc plating equivalent to ASTM
B633, Type III Fe/Zn 5 (5m min.).

3. Exterior Use: As indicated on the Drawings, provide sherardized or stainless steel anchors.
Sherardized anchors shall be manufactured from materials conforming to ISO 898 Part 1 and
having corrosion resistance equivalent to ASTM A153 with sherardized dry diffusion zinc coating
(50 m min.). Stainless steel anchors shall be manufactured from materials conforming to ISO
3506 Part 1 and having corrosion resistance equivalent to AISI [Type 316] stainless steel. Stainless
steel anchors shall be provided with stainless steel nuts and washers of matching alloy group and
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minimum proof stress equal to or greater than the specified minimum full-size tensile strength of
the externally threaded fastener. All nuts shall conform to ISO 3506 Part 2 unless otherwise
specified. Avoid installing stainless steel anchors in contact with galvanically dissimilar metals.

D. Cartridge Injection Adhesive Anchors: Threaded steel rod, inserts or reinforcing dowels, complete with
nuts, washers, polymer or hybrid mortar adhesive injection system, and manufacturer’s installation
instructions.  Type and size as indicated on Drawings.

1. Where anchor manufacturer is not indicated, subject to compliance with requirements and
acceptance by the Engineer, provide the following:
a. Threaded rods with adhesive using Hollow Drill Bit System for anchorage to concrete or

masonry.
b. SIMPSON ACRYLIC-TIE ADHESIVE ANCHORING SYSTEM BY SIMPSON STRONG-TIE CO., INC.

(ICBO REPORT NO. 5791),
c. SIMPSON SET EPOXY ANCHORING SYSTEM BY SIMPSON STRONG-TIE CO., INC. (ICBO REPORT

NO. 5279),
d. HILTI HIT HY-70 (MASONRY ONLY)
e. HILTI HIT-RE 500
f. HILTI HIT-HY 200 (ICC-ES REPORT NO.: ESR.3187)
g. SIMPSON ET EPOXY ANCHORING SYSTEM BY SIMPSON STRONG-TIE CO., INC. (ICBO REPORT

NO. 4945
2. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel threaded rods

conforming to ASTM A36, ASTM A 193 Type B7 or ISO 898 Class 5.8 with zinc plating in
accordance with ASTM B633, Type III Fe/Zn 5 (SC1) [or carbon steel rods conforming to ASTM
A510 with chemical composition of AISI 1038].

3. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless steel anchors
shall be AISI [Type 304] [and] [Type 316] stainless steel provided with stainless steel nuts and
washers of matching alloy group and minimum proof stress equal to or greater than the specified
minimum full-size tensile strength of the externally threaded fastener. All nuts shall conform to
ASTM F594 unless otherwise specified. Avoid installing stainless steel anchors in contact with
galvanically dissimilar metals.

4. Reinforcing dowels shall be A615 Grade 60.

PART 3 – EXECUTION

3.1  INSTALLATION
A. Cast-In-Place Bolts: Use templates to locate bolts accurately and securely in formwork.

1. Drilled-In Anchors:
a. Drill holes with rotary impact hammer drills using [carbide-tipped bits], [hollow drill bit

system], [and][or] [core drills using diamond core bits]. Drill bits shall be of diameters as
specified by the anchor manufacturer. Unless otherwise shown on the Drawings, all holes
shall be drilled perpendicular to the concrete surface.
1) Cored Holes: Where anchors are permitted to be installed in cored holes, use core bits

with matched tolerances as specified by the manufacturer. Properly clean cored hole
per manufacturer’s instructions.

2) Embedded Items: Identify position of reinforcing steel and other embedded items prior
to drilling holes for anchors.  Exercise care in coring or drilling to avoid damaging
existing reinforcing or embedded items.  Notify the Engineer if reinforcing steel or
other embedded items are encountered during drilling.  Take precautions as necessary
to avoid damaging prestressing tendons, electrical and telecommunications conduit,
and gas lines.

3) Base Material Strength: Unless otherwise specified, do not drill holes in concrete or
masonry until concrete, mortar, or grout has achieved full design strength.

b. Perform anchor installation in accordance with manufacturer instructions.
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c. Wedge Anchors, Heavy-Duty Sleeve Anchors, and Undercut Anchors: Protect threads from
damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve
fully engaged in part to be fastened.  Set anchors to manufacturer’s recommended torque,
using a torque wrench.  Following attainment of 10% of the specified torque, 100% of the
specified torque shall be reached within 7 or fewer complete turns of the nut.  If the
specified torque is not achieved within the required number of turns, the anchor shall be
removed and replaced unless otherwise directed by the Engineer.

d. Cartridge Injection Adhesive Anchors: Clean all holes per manufacturer instructions to
remove loose material and drilling dust prior to installation of adhesive.  Inject adhesive into
holes proceeding from the bottom of the hole and progressing toward the surface in such a
manner as to avoid introduction of air pockets in the adhesive.  Follow manufacturer
recommendations to ensure proper mixing of adhesive components.  Sufficient adhesive
shall be injected in the hole to ensure that the annular gap is filled to the surface. Remove
excess adhesive from the surface.  Shim anchors with suitable device to center the anchor in
the hole.  Do not disturb or load anchors before manufacturer specified cure time has
elapsed.

e. Capsule Anchors: Perform drilling and setting operations in accordance with manufacturer
instructions. Clean all holes to remove loose material and drilling dust prior to installation of
adhesive. Remove water from drilled holes in such a manner as to achieve a surface dry
condition.  Capsule anchors shall be installed with equipment conforming to manufacturer
recommendations.  Do not disturb or load anchors before manufacturer specified cure time
has elapsed.

f. Observe manufacturer recommendations with respect to installation temperatures for
cartridge injection adhesive anchors and capsule anchors.

3.2  REPAIR OF DEFECTIVE WORK
A. Remove and replace misplaced or malfunctioning anchors.  Fill empty anchor holes and patch failed

anchor locations with high-strength non-shrink, nonmetallic grout.  Anchors that fail to meet proof
load or installation torque requirements shall be regarded as malfunctioning.

3.3 FIELD QUALITY CONTROL
A. Testing: 10% of each type and size of drilled-in anchor shall be proof loaded by the independent

testing laboratory.  Adhesive anchors and capsule anchors shall not be torque tested unless otherwise
directed by the Engineer.  If any of the tested anchors fail to achieve the specified torque or proof load
within the limits as defined on the Drawings, all anchors of the same diameter and type as the failed
anchor shall be tested, unless otherwise instructed by the Engineer.

1. Tension testing should be performed in accordance with ASTM E488.
2. Torque shall be applied with a calibrated torque wrench.
3. Proof loads shall be applied with a calibrated hydraulic ram.  Displacement of adhesive and

capsule anchors at proof load shall not exceed D/10, where D is the nominal anchor diameter.
4. Minimum anchor embedments, proof loads and torques shall be as shown on the Drawings.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Structural steel framing members.
B. Base plates, shear stud connectors and expansion joint plates.

1.2 RELATED REQUIREMENTS
A. Section 052100 - Steel Joist Framing.
B. Section 053100 - Steel Decking:  Support framing for small openings in deck.
C. Section 055000 - Metal Fabrications:  Steel fabrications affecting structural steel work.

1.3 REFERENCE STANDARDS
A. AISC (MAN) - Steel Construction Manual; 2017.
B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2016.
C. AISC S348 - Specification for Structural Joints Using ASTM A325 or A490 Bolts; 2004.
D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
E. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2018.
F. ASTM A514/A514M - Standard Specification for High-Yield-Strength, Quenched and Tempered Alloy

Steel Plate, Suitable for Welding; 2022.
G. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2022.
H. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.
I. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).
J. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel AC172; 2019.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, and
fasteners.

2. Connections not detailed.
3. Indicate cambers and loads.
4. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.
1.5 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction Manual."
B. Structural steel members designated as architecturally-exposed structural steel (AESS) to also comply

with Section 051213.
C. Fabricator:  Company specializing in performing the work of this section with minimum 5 years of

documented    documented experience.
D. Fabricator Qualifications: A qualified steel fabricator that is accredited by the AISC

1. As an alternate the fabricator shall fabricate all steel under the review of a special inspector at the
cost of the fabricator.

1.6 ERECTOR: COMPANY SPECIALIZING IN PERFORMING THE WORK OF THIS SECTION WITH MINIMUM 5 YEARS
OF​ DOCUMENTED    DOCUMENTED​ EXPERIENCE.

PART 2  PRODUCTS

2.1 MATERIALS
A. Steel Angles and Plates:  ASTM A36/A36M.
B. Steel W Shapes and Tees:  ASTM A992/A992M.
C. Rolled Steel Structural Shapes:  ASTM A992/A992M.
D. Steel Plate:  ASTM A514/A514M.
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E. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
2.2 FABRICATION

A. Shop fabricate to greatest extent possible.
B. Continuously seal joined members by continuous welds.  Grind exposed welds smooth.
C. Fabricate connections for bolt, nut, and washer connectors.
D. Develop required camber for members.

2.3 FINISH
A. Shop prime structural steel members.  Do not prime surfaces that will be fireproofed, field welded, in

contact with concrete, or high strength bolted.

PART 3  EXECUTION

3.1 ERECTION
A. Erect structural steel in compliance with AISC 303.
B. Allow for erection loads and provide sufficient temporary bracing to maintain structure in safe

condition, plumb, and in true alignment until completion of erection and installation of permanent
bracing.

C. Field weld components and shear studs indicated on shop drawings.
D. Use carbon steel bolts only for temporary bracing during construction, unless otherwise specifically

permitted on drawings.  Install high-strength bolts in accordance with AISC "Specification for Structural
Joints Using ASTM A325 or A490 Bolts". Bolts in connections not within the slip critical category nor
subject to tension loads shall be installed in properly aligned holes and need only be tightened to the
snug tight condition.  The snug tight condition is defined as the tightness that existis when all plies in a
joint are in firm contact.  This may be attained by a few impacts of an impact wrench or the full effort
of a man using an ordinary spud wrench. Slip critical connections will be identified on the drawings.

E. Do not field cut or alter structural members without approval of Architect/Structural Engineer of
Record .

F. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in contact
with concrete.

3.2 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.

3.3 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 014000 -

Quality Requirements.
END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. This Section includes requirements regarding the appearance and surface preparation of

Architecturally Exposed Structural Steel (AESS).
1. Refer to Division 5, Section “Structural Steel” for all other requirements regarding steelwork not

included in this section.
2. This section applies to any members noted on Architectural (and Structural) drawings as AESS

(and in the areas defined as AESS below).
1.2 RELATED SECTIONS

A. Section 051200 - Structural Steel Framing:
B. Section 055000 - Metal Fabrications:
C. Section 05300 - Metal Deck:
D. Division 9 Section “ Special Coatings” for finish coat requirements and coordination with primer and

surface preparation specified in this section.
E. Division 9 Section “Painting” for finish coat requirements and coordination with primer and surface

preparation specified in this section.
1.3 SUBMITTALS

A. General:  Submit each item below according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product Data for each type of product specified.
C. Shop Drawings detailing fabrication of AESS components.

1. Provide erection drawings clearly indicating which members are considered as AESS members.
2. Include details that clearly identify all of the requirements listed in sections 2.3 “Fabrication” and

3.3 “Erection” of this specification. Provide connections for exposed AESS consistent with
concepts shown on the architectural or structural drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show
size, length and type of each weld. Identify grinding, finish and profile of welds as defined herein.

4. Indicate type, size, finish and length of bolts, distinguishing between shop and field bolts. Identify
high-strength bolted slip-critical, direct-tensioned shear/bearing connections. (Indicate to which
direction bolt heads should be oriented.)

5. Clearly, indicate which surfaces or edges are exposed and what class of surface preparation is
being used.

6. Indicate special tolerances and erection requirements as noted on the drawings or defined herein.
D. Qualification data for firms and persons specified in the “Quality Assurance” Article to demonstrate

their capabilities and experience. Include lists of completed projects names and address, names and
addresses of architects and owners, and other information specified.

1. (For each project, submit photographs showing detail of installed AESS.)
1.4 QUALITY ASSURANCE

A. Fabricator Qualifications: In addition to those qualifications listed in Division 5 Section “Structural
Steel,” engage a firm experienced in fabricating AESS similar to that indicated for this Project with a
record of successful in-service performance, as well as sufficient production capacity to fabricate AESS
without delaying the Work.

B. Erector Qualifications: In addition to those qualifications listed in Division 5 Section “Structural Steel,”
engage an experienced Erector who has completed AESS work similar in material, design, and extent
to that indicted for this Project and with a record of successful in-service performance.

C. Comply with applicable provisions of the following specifications and documents:
1. AISC Code of Standard Practice, latest edition, Section 10 as amended herein.

D. Mock-ups:  At least four weeks prior to fabricating AESS, the contractor shall construct mock-ups to
demonstrate aesthetic effects as well as qualities of materials and execution. A mock-up for each of
the following elements shall be constructed:
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1. Build mock-ups to comply with the following requirements, using materials indicated for final unit
of Work.

2. Locate mock-ups on-site or in the fabricator's shop as directed by Architect. Mock-ups shall be
full-size pieces unless the Architect approves smaller models.

3. Notify the Architect one-week in advance of the dates and times when mock-ups will be available
for review.

4. Demonstrate the proposed range of aesthetic effects regarding each element listed under the
fabrication heading below.

5. Mock-up will have finished surface (including surface preparation and paint system).
6. Obtain Architect's approval of mock-ups before starting fabrication of final units.
7. Retain and maintain mock-ups during construction in an undisturbed condition as a standard for

judging the completed work.
a. Approved mock-ups in an undisturbed condition at the time of Substantial completion may

become part of the completed work.
1.5 REFERENCES

A. SSPC-Paint 15 - Steel Joist Shop Paint; Society for Protective Coatings; 1999 (Ed. 2004).
B. AISC (MAN) - Steel Construction Manual; American Institute of Steel Construction, Inc.; 2005.
C. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006.
D. ASTM A780 - Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.

1.6 PRE-INSTALLATION MEETING
A. Convene one week before starting work of this section.
B. Pre-installation Conference: The General Contractor shall schedule and conduct conference at the

project site to comply with requirements of Division 1 Section “Project Meetings.” As a minimum, the
meeting shall include the General Contractor, Fabricator, Erector, the finish-painting subcontractor,
and the Architect. Coordinate requirements for shipping, special handling, attachment of safety cables
and temporary erection bracing; touch up painting and other requirements for AESS.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Deliver AESS to project site in such quantities and at such times to ensure continuity of installation.
B. Store materials to permit easy access for inspection and identification. Keep steel members off ground

by using pallets, platforms, or other supports. Protect steel members and packaged materials from
erosion and deterioration. Use special care in handling to prevent twisting or warping of AESS
members.

C. Erect pre-painted finish pieces using padded slings or other methods such that they are not damaged.
Provide padding as required to protect while rigging and aligning member's frames. Weld tabs for
temporary bracing and safety cabling only at points concealed from view in the completed structure or
where approved by the Architect during the pre-installation meeting. Methods of removing temporary
erection devices and finishing the AESS members shall be approved by the Architect prior to erection.

1.8 PROJECT CONDITIONS
A. Field Measurements: Where AESS is indicated to fit against walls and other construction, verify

dimensions by field measurements before fabrication and indicate measurements on shop drawings.
Coordinate fabrication schedule with construction progress to avoid delaying the work.

1.9 COORDINATION
A. Coordinate installation of anchors for AESS members that connect to the work of other trades. Furnish

setting drawings, templates, and directions for installing anchors, including sleeves, concrete inserts,
anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.
Deliver such items to the project site in time for installation. (Anchorage concepts shall be as indicated
on drawings and approved on final shop drawings.)

PART 2  PRODUCTS

2.1 MATERIALS
A. General:
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1. Meet requirements Division 5 Section “Structural Steel” as amended below.
2. High-Strength Bolts, Nuts, and Washers: Per Section 05120 heavy hex heads and nuts (Provide

rounded bolt heads with twist bolts): Provide standard carbon steel (Cadmium plated)
(Mechanically galvanized) finish.

B. PRIMERS
1. Compatibility:  The General Contractor shall submit all components/procedures of the paint

system for AESS as a single coordinated submittal. As a minimum, identify required surface
preparation, primer, and intermediate coat (if applicable) and finish coat. All of the items shall be
coordinated with the finish coat specified in Division 9.

2. Primer: Fabricator's standard alkyd red oxide, rust inhibiting primer.
3. Primer: Fast curing, universal modified alkyd, rust inhibiting shop coat with good resistance to

normal atmospheric corrosion. Primer shall comply with all federal standards for VOC, lead and
chromate levels.

4. Primer: Acrylic water-soluble shop coat with good resistance to normal atmospheric corrosion.
Primer shall comply with all federal standards for VOC, lead and chromate levels.

5. Primer: Fast-curing two-part epoxy. Primer shall comply with all federal standards for VOC, lead
and chromate levels.

6. Primer: Organic, epoxy/zinc-rich, meeting class B surface requirements for slip-critical
connections. Primer shall comply with all federal standards for VOC, lead and chromate levels.

7. Primer: Inorganic zinc-rich meeting class B surface requirements for slip-critical connections.
Primer shall comply with all federal standards for VOC, lead and chromate levels.

8. Galvanizing Repair Paint; High-zinc-dust-content paint for galvanizing welds and repair-painting
galvanized steel, with dry-film coating not less than 90-percent zinc dust by weight.

C. FABRICATION
1. Fabricate and assemble AESS in the shop to the greatest extent possible. Locate field joints in

AESS assemblies at concealed locations or as approved by the Architect. Detail AESS assemblies to
minimize field handling and expedite erection.

2. Fabricate AESS with exposed surfaces smooth, square and of surface quality consistent with the
approved mock-up. Use special care in handling and shipping of  AESS both before and after shop
painting.

3. In addition to special care used to handle and fabricate AESS, employ the following fabrication
techniques.

4.
a. Fabrication Tolerance: Fabricate steel to one half the normal tolerance as specified in the

Code of Standard Practice Section 10.
b. Welds ground smooth: Fabricator shall grind welds of AESS smooth. For groove welds, the

weld shall be made flush to the surfaces each side and be within +1/16”/ -0” of plate
thickness.

c. Contouring and blending of welds: Where fillet welds are indicated to be ground-contoured,
or blended, oversize welds as required and grind to provide a smooth transition and to
match profile on approved mock-up.

d. Continuous Welds: Where welding is noted on the drawings, provide continuous welds of a
uniform size and profile.

e. Minimize Weld Show Through: At locations where welding on the far side of an exposed
connection occurs, grind distortion and marking of the steel to a smooth profile with
adjacent material.

f. Coping and Blocking Tolerance: Maintain a uniform gap of 1/8” & 1/32” at all copes and
blocks.

g. Joint Gap Tolerance: Maintain a uniform gap of 1/8” & 1/32”.
h. Piece Marks Hidden: Fabricate such that piece marks are fully hidden in the final structure or

made with such media to permit full removal after erection.
i. Mill Mark Removal: Fabricator shall deliver steel with no mill marks (stenciled, stamped,

raised, etc) in exposed locations. Mill marks shall be omitted by cutting of mill material to
appropriate lengths where possible. Where not possible, the fabricator can fill and /or grind
to a surface finish consistent with the approved mock-up.
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j. Grinding of sheared edges: Fabricator shall grind all edges of sheared, punched or flame-cut
steel to match approved mock-up.

k. Rolled Members: Member specified to be rolled to a final curved shape shall be fully shaped
in the shop and tied during shipping to prevent stress relieving. Distortion of the web or stem
and of outstanding flanges or legs  of angles shall be visibly acceptable to the Architect from
a distance of 20' under any lighting condition determined by the Architect. Tolerances for the
vertical and horizontal walls of rectangular HSS members after rolling shall be the specified
dimension &   ½”.

l. Seal weld open ends of round and rectangular hollow structural section with 3/8” closure
plates. Provide continuous, sealed welds at angle to gusset-plate connections and similar
locations where AESS is exposed to weather.

2.2 SHOP CONNECTIONS
A. Bolted Connections: Make in accordance with Section 05120. Provide bolt type, finish as noted herein

and align bolt heads as indicated on the approved shop erection drawings.
B. Welded Connections: Comply with AWS D1.1 and Section 05120. Appearance and quality of welds

shall be consistent with the mock-up. Assemble and weld built-up sections by methods that will
maintain alignment of members without warp exceeding the tolerance of this section.

2.3 SHOP PRIMING
A. Shop-prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a
depth of 2”.

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections, if primer does not meet the

specified AISC slip coefficient.
B. Surface Preparation: Clean surfaces to be painted. Remove loose rust, loose mill scale, and spatter,

slag, or flux deposits. Prepare surfaces according to SSPC Specifications as follows:
C.

1. SSPC-SP 1 “Solvent Cleaning”
2. SSPC-SP 2 “Hand Tool Cleaning.” (This level of surface preparation will not be adequate for most

paint systems for AESS construction.)
3. SSPC-SP 3 “Power Tool Cleansing” (This level of surface prep is the minimum for most AESS

projects. It may be acceptable for alkyd primers and acrylic or alkyd finish coats, particularly in
interior applications.)

4. SSPC-SP 6 “Commercial Blast Cleaning.” (This level of surface prep adds significantly to the total
cost of the steel. It is required for epoxy primer s to allow adequate bonding to the steel.
Recommended for locations where a rust inhibitive primer will be used in an exterior application.
It is also required where polyurethane finish coats will be used over the primer.)

5. Coordinate the required blast profile with the approved paint submittal prior to beginning surface
preparation.

D. Priming: Immediately after surface preparation, apply primer according to manufacturer's instructions
to provide a dry film thickness of not less than 1.5 mils (0.038 mm). Use priming methods that result in
full coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop primer to surfaces that are inaccessible after assembly or erection.

2.4 GALVANIZING
A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to AESS

1. Indicated for galvanizing according to ASTM A 123. Fabricate such that all connections of
assemblies are made in the field with bolted connections. Provide galvanized finish or members
and assemblies within the range of color and surface textures presented in the mock-ups.

PART 3  EXECUTION

3.1 EXAMINATION
A. The erector shall check all AESS members upon delivery for twist, kinks, gouges
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1. or other imperfections which might result in rejection of the appearance of the member.
Coordinate remedial action with fabricator prior to erecting steel.

3.2 PREPARATION
A. Provide connections for temporary shoring, bracing and supports only where noted on the approved

shop drawings. Temporary connections not shown shall be made at locations not exposed to view in
the final structure or as approved by the Architect. Handle, lift and align pieces using padded slings
and/or other protection required to maintain the appearance of the AESS through the process of
erection.

3.3 ERECTION
A. Set AESS accurately in locations and to elevations indicated, and according to AISC specifications

referenced in this Section.
B. In addition to the special care used to handle and erect AESS, employ the following erection

techniques:
1. AESS erection tolerances: Erection tolerances shall meet the requirements of standard frame

tolerances for structural steel per Chapter 7 of the AISC Code of Standard Practice.
C. Field welding: Weld profile, quality, and finish shall be consistent with mock-ups approved prior to

fabrication.
D. Splice members only where indicated.
E. Obtain permission for any torch cutting or field fabrication from the Architect. Finish sections

thermally cut during erection to a surface appearance consistent with the mock up.
F. Do not enlarge unfair holes in members by burning or by using drift pins. Ream holes that must be

enlarged to admit bolts. Replace connection plates that are misaligned where holes cannot be aligned
with acceptable final appearance.

3.4 FIELD CONNECTIONS
A. Bolted Connections: Install bolts of the specified type and finish in accordance with Division 5 section

“Structural Steel.”
B. Welded Connections: Comply with AWS D1.1 for procedures, and appearance. Refer to Division 5

section “Structural Steel” for other requirements.
1. Assemble and weld built-up sections by methods that will maintain true alignment of axes

without warp. Verify that weld sizes, fabrication sequence, and equipment used for AESS will limit
distortions to allowable tolerances.

2. Obtain Architect's approval for appearance of welds in repaired or field modified work.
3. Provide continuous all around, sealed welds at angle to gusset-plate connections, tube to tube,

and similar locations where connection will allow moisture to get between members and where
AESS is exposed to weather or visible to view.

3.5 FIELD QUALITY CONTROL
A. Structural requirements: The Owner will engage an independent testing and inspecting agency to

perform field inspections and tests and to prepare test reports. Refer to Division 5 section “Structural
Steel” for detailed bolt and weld testing requirements.

B. AESS acceptance: The Architect shall observe the AESS steel in place and determine acceptability
based on the mock-up. The Testing Agency shall have no responsibility for enforcing the requirements
of this section.

3.6 ADJUSTING AND CLEANING
A. Touch-up painting: Cleaning and Touch-up painting for field welds, bolted connections, and abraded

areas of shop paint shall be completed to blend with the adjacent surfaces of AESS. Such touch up
work shall be done in accordance with manufacturer's instructions as specified in Division 9, Section
“Painting.”

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing
to comply with ASTM A780.

1. Repair Materials for Galvanized Surfaces Exposed to View: ASTM A780, zinc based solder, color
matched to material being repaired.
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END OF SECTION
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SECTION 055213 - PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel tube railings with cable pickets. 

B. Related Requirements: 

1. Section 043000 "Stone Veneer". 
2. Section 099600 "High-Performance Coatings.". 
3. Section 321400 "Stone Paving Veneer". 
4. Section  323400 "Fabricated Bridges". 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and 
coating manufacturers' written recommendations to ensure that shop primers and topcoats are 
compatible with one another. 

B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for 
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, 
that are to be embedded in concrete or masonry. Deliver such items to Project site in time for installation. 

C. Schedule installation so wall attachments are made only to completed walls. Do not support railings 
temporarily by any means that do not satisfy structural performance requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Manufacturer's product lines of mechanically connected railings. 
2. Railing brackets. 
3. Cable and cable infill accessories. 
4. Grout, anchoring cement, and paint products. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
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C. Samples: For each type of exposed finish required. 

1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and 
balusters. 

2. Fittings and brackets. 

D. Delegated-Design Submittal: For railings, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

1.8 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal 
fabrications by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Cable Infill: 
1. Jakob 3/8 inch blackened stainless steel rope and associated hardware. Jakob, (561) 330 6502, 

www.jakob-usa.com 

B. Fabricator:   
1. Renfrow+Co, (713) 588-1768, renfrowco.com. 

http://www.jakob-usa.com/
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2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design railings, including attachment to building construction. 

B. Structural Performance: Railings, including attachment to building construction, shall withstand the 
effects of gravity loads and the following loads and stresses within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 
sq. m). 

b. Infill load and other loads need not be assumed to act concurrently. 

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes. 

1. Temperature Change: [120 deg F (67 deg C), ambient; 180 deg F (100 deg C, material surfaces). 

2.3 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, 
rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported 
rails unless otherwise indicated. 

1. Provide type of bracket with [flange tapped for concealed anchorage to threaded hanger bolt] 
[predrilled hole for exposed bolt anchorage] and that provides 1-1/2-inch (38-mm) clearance from 
inside face of handrail to finished wall surface. 

2.4 STEEL AND IRON 

A. Tubing: [ASTM A 500 (cold formed)] [or] [ASTM A 513]. 

B. Plates, Shapes, and Bars: ASTM A 36/A 36M. 

2.5 FASTENERS 

A. General: Provide the following: 

1. Ungalvanized-Steel Railings: Plated steel fasteners complying with ASTM B 633 or ASTM F 1941 
(ASTM F 1941M), Class Fe/Zn 5 for zinc coating. 
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2. Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel fasteners 
complying with ASTM A 153/A 153M or ASTM F 2329 for zinc coating. 

3. Provide exposed fasteners with finish matching appearance, including color and texture, of 
railings. 

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class required 
to produce connections suitable for anchoring railings to other types of construction indicated[ and 
capable of withstanding design loads]. 

C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching them to 
other work, unless otherwise indicated. 

2. Provide concealed fasteners for interconnecting railing components and for attaching them to 
other work, unless exposed fasteners are unavoidable or are the standard fastening method for 
railings indicated. 

3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise 
indicated. 

2.6 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded. 

1. For [aluminum] [and] [stainless-steel] railings, provide type and alloy as recommended by 
producer of metal to be welded and as required for color match, strength, and compatibility in 
fabricated items. 

B. Etching Cleaner for Galvanized Metal: Complying with MPI#25. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with 
paints specified to be used over it. 

D. Shop Primers: Provide primers that comply with Section 099600 "High-Performance Coatings.". 

E. Intermediate Coats and Topcoats: Provide products that comply with Section 099600 "High-Performance 
Coatings." 

F. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

G. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement 
formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting 
compound. 

1. Water-Resistant Product: [At exterior locations] [and] [where indicated] provide formulation that 
is resistant to erosion from water exposure without needing protection by a sealer or waterproof 
coating and that is recommended by manufacturer for exterior use. 
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2.7 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes 
and spacing, details, finish, and anchorage[, but not less than that required to support structural loads]. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. Disassemble 
units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and 
coordinated installation. Use connections that maintain structural value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide weep holes 
where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections: Fabricate railings with [welded] [nonwelded] [either welded or nonwelded] connections 
unless otherwise indicated. 

H. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for 
this purpose. Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after 

finishing and welded surface matches contours of adjoining surfaces. 

5. Fabricate splice joints for field connection using an epoxy structural adhesive if this is 
manufacturer's standard splicing method. 

I. Form Changes in Direction as Follows: 

1. As detailed. 

J. For changes in direction made by bending, use jigs to produce uniform curvature for each repetitive 
configuration required. Maintain cross section of member throughout entire bend without buckling, 
twisting, cracking, or otherwise deforming exposed surfaces of components. 

K. Close exposed ends of railing members with prefabricated end fittings. 

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns 
unless clearance between end of rail and wall is 1/4 inch (6 mm) or less. 

M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and 
anchors to interconnect railing members to other work unless otherwise indicated. 
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N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. 
Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate anchorage 
devices with supporting structure. 

2.8 STEEL AND IRON FINISHES 

A. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with [SSPC-SP 6/NACE 
No. 3, "Commercial Blast Cleaning."] [SSPC-SP 3, "Power Tool Cleaning."] [requirements indicated below:] 

1. Exterior Railings: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Railings Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast 

Cleaning." 
3. Railings Indicated to Receive Primers Specified in Section 099600 "High-Performance Coatings": 

SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
4. Other Railings: SSPC-SP 3, "Power Tool Cleaning." 

B. Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise indicated. Comply 
with requirements in SSPC-PA 1, "Shop, Field, and Maintenance Painting of Steel," for shop painting. 
Primer need not be applied to surfaces to be embedded in concrete or masonry. 

C. Shop-Painted Finish: Comply with Section 099600 "High-Performance Coatings." 

1. Color: As indicated on the drawings. 

D. High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-coated 
surfaces. Comply with coating manufacturer's written instructions and with requirements in SSPC-PA 1, 
"Shop, Field, and Maintenance Painting of Steel," for shop painting. Apply at spreading rates 
recommended by coating manufacturer. 

1. Color: As indicated on the drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location, 
alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished after 
fabrication and that are intended for field connection by mechanical or other means without 
further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
3. Align rails so variations from level for horizontal members and variations from parallel with rake 

of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (6 mm in 3.5 m). 

C. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other 
materials from direct contact with incompatible materials. 
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1. Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in contact 
with grout, concrete, masonry, wood, or dissimilar metals. 

D. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing 
railings and for properly transferring loads to in-place construction. 

3.2 RAILING CONNECTIONS 

A. Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing 
components. Seal recessed holes of exposed locking screws using plastic cement filler colored to match 
finish of railings. 

B. Welded Connections: Use fully welded joints for permanently connecting railing components. Comply 
with requirements for welded connections in "Fabrication" Article whether welding is performed in the 
shop or in the field. 

C. Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to 
accommodate thermal movement. Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond 
joint on either side, fasten internal sleeve securely to one side, and locate joint within 6 inches (150 mm) 
of post. 

3.3 ATTACHING RAILINGS 

A. Anchor railing ends at walls with round flanges anchored to wall construction and [welded to railing ends] 
[or] [connected to railing ends using nonwelded connections]. 

B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and [welded to railing ends] 
[or] [connected to railing ends using nonwelded connections]. 

C. Attach railings to wall with wall brackets[, except where end flanges are used]. Locate brackets as 
indicated or, if not indicated, at spacing required to support structural loads. 

D. Secure wall brackets and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts. 
2. For hollow masonry anchorage, use toggle bolts. 
3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between studs. 

Coordinate with carpentry work to locate backing members. 

3.4 ADJUSTING AND CLEANING 

A. Clean [aluminum] [and] [stainless steel] by washing thoroughly with clean water and soap and rinsing with 
clean water. 

B. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas 
of shop paint, and paint exposed areas with the same material as used for shop painting to comply with 
SSPC-PA 1 requirements for touching up shop-painted surfaces. 
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1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to 
comply with ASTM A 780/A 780M. 

3.5 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective coverings 
approved by railing manufacturer. Remove protective coverings at time of Substantial Completion. 

END OF SECTION 055213 
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	SECTION 01 04 50 - CUTTING AND PATCHING
	PART 1 - GENERAL
	1.1 RELATED REQUIREMENTS
	A. Uniform General Conditions, Supplementary General Conditions, Forms, applicable Specification Sections found in all other Divisions, and all Drawings apply to Work specified in this Section.
	B. DESCRIPTION
	Cutting and patching includes demolition and cutting into existing construction to provide for the installation or performance of the intended Work and subsequent fitting and patching required to restore surfaces to the intended or original condition.
	Cutting and patching is performed for coordination of the work, uncover work for access or inspection, obtain samples for testing, permit alterations, and/or other similar conditions.
	Modification to products during the manufacturing process, during initial fabrication, erection or installation is not considered to be cutting and patching under this definition.
	Demolition and roof removal processes are not cutting and patching. Interior ceiling work related to installation of the roof drains and piping is considered cutting and patching.
	C. SUBMITTALS
	Submit written requests outlining the scope of work and methods in advance of cutting and patching involving:
	Structural elements;
	Integrity of weather-exposed or moisture-resistant elements;
	Efficiency, maintenance or safety of any operational equipment within the building;
	Sight-exposed elements;
	Work of Owner being performed under separate contract.\
	Each request shall include the following:
	1. Identification of Project
	2. Location and description of affected Work
	3. Reason for alteration
	4. Description of the products to be incorporated in the process.
	5. Scope of cutting, patching, alteration and/or excavation including physical limitations
	6. Trades executing the Work
	7. Extent of re-finishing.
	8. Alternatives, if any.
	9. Written authorization or permission of affected contractors / subcontractors.
	10. Date, time and duration of the intended Work.

	D. QUALITY ASSURANCE
	Only workers trained and skilled in the intended work shall be employed.
	Cutting and patching of any structural element shall not be performed without advance inspection by a Structural Engineer.


	PART 2 -PRODUCTS
	A. MATERIALS
	Except as other indicated, or as directed by the Owner directly, materials incorporated into the cutting and patching process shall be identical to existing materials. If these materials are not available, or conditions prevent their use, materials sh...
	Submit a request for substitution in advance of the use of non-matching materials.

	PART 3 -EXECUTION
	A. GENERAL
	Execute cutting, fitting and patching, including excavation and fill as required to provide a complete and finished installation.
	Work shall be neatly fitting and matched to the surrounding integrating consistently with existing materials.
	Remove and replace any work that is found to be unacceptable or defective.
	Samples removed and testing shall only be done in the presence of the Architect and/or Owner, and any other interested party such as material manufacturers, suppliers, subcontractors, etc.
	B. INSPECTION
	Prior to cutting examine all existing surfaces to be affected and conditions under which the Work will be performed. If unsafe, or if conditions differ substantially from what is expected, stop work and inform the Architect and Owner immediately.
	Identify existing conditions which are subject to movement or which may require bracing.
	C. PREPARATION
	Provide supports, bracing, warning barriers, and other elements to protect surrounding conditions.
	Provide protection of elements subject to damage by this Work or from weather.
	Prevent debris from entering the occupied building or into unintended spaces. Prevent product contamination.
	D. CUTTING
	The Work shall be performed continuously and without delay. Exposed portions of the building shall be closed on the same day to prevent water entry.
	Cutting shall be accomplished with tools and methods intended for the purpose and providing the least damage to adjacent materials. Consult the Manufacturer of the existing materials to understand the best methods for removal and/or patching.
	Small hand and/or power tools shall be employed for limited work.  Unrestricted chopping and hammering shall be avoided.  Core holes through concrete and masonry shall be accomplished with power coring drills specifically designed for the purpose.  Ho...
	E. PATCHING
	Patched seams shall be durable and unnoticeable. Comply with industry-recognized tolerances. Restore exposed finishes of cut openings and where necessary extend finish restoration into the retained adjoining surfaces in a manner that will eliminate ev...
	Extend final paint coats, where applicable, over the entire unbroken surfaces containing the patch. Terminate at adjacent corners, ceilings, soffits, walks, floors, etc., where the paint cannot be fully matching in the local area of the repair.
	Fit work air and watertight at pipes, sleeves, ducts, conduit and other penetrations passing through walls, roofs, floors, etc.
	Thoroughly clean the finished surface and all adjacent surfaces.


	013140 SER-  SHOP DRAWINGS-FIELD VISITS
	013233 - PHOTOGRAPHIC DOCUMENTATION
	SECTION 01 32 33 – PHOTOGRAPHIC DOCUMENTATION
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Preconstruction photographs.
	Periodic construction photographs.
	Final completion construction photographs.

	B. Related Requirements:
	1. Section 013300 - Submittal Procedures: Submitting photographic documentation.
	Section 017700 - Closeout Procedures: Submitting photographic documentation as project record documents at Project closeout.


	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For professional photographer.
	B. Key Plan: Submit key plan of Project site and building with notation of vantage points marked for location and direction of each photograph.  Indicate elevation of construction. Include same information as corresponding photographic documentation.
	1. Provide a unique, sequential identifying number and date for each key plan submitted.

	C. Digital Photographs: Submit image files within seven (7) days of taking photographs.
	1. Digital Camera: Minimum sensor resolution of eight (8) megapixels.
	Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio as the sensor, uncropped, date and time stamped, in folder named by date of photograph, accompanied by key plan file.
	Identification: Provide the following information with each image description in file metadata tag:
	Name of Project.
	Name of Project Owner.
	Name and contact information for photographer.
	Date photograph was taken.
	Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.
	Unique sequential identifier keyed to accompanying key plan.

	D. Construction Photographs: Submit one (1) color print of each photographic view within seven (7) days of taking photographs.
	Format: 5-by-7-inch smooth-surface matte prints on single-weight, acid-free, commercial-grade photographic paper; enclosed back to back in clear plastic sleeves that are punched for standard three-ring binder.
	Identification: On back of each print, provide an applied label or rubber-stamped impression with the following information:
	Name of Project.
	Name of Project Owner.
	Name and contact information for photographer.
	Date photograph was taken if not date stamped by camera.
	Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.
	Unique sequential identifier keyed to accompanying key plan.
	Digital Media: Submit digital media as described under Products below.


	1.4 QUALITY ASSURANCE
	A. Photographer Qualifications: An individual who has been regularly engaged as a professional photographer of construction projects for not less than five (5) years.

	1.5 USAGE RIGHTS
	A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation, with the stipulation of the photographer receiving proper citation or crediting for all reproduced photographic document...


	PART 2 -  PRODUCTS
	2.1 DIGITAL PHOTOGRAPHIC MEDIA
	A. Digital Images: Provide color images in uncompressed TIFF format, produced by a digital camera with minimum sensor size of eight (8) megapixels, and at an image resolution of not less than 3200 by 2400 pixels.
	Digital Storage Media: Submit digital image files on three (3) duplicate CD-R or DVD-R compact  digital disks in plastic jewel cases, with labels on both digital disks and jewel cases corresponding to the applicable unique, sequential identifying numb...


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION PHOTOGRAPHS
	A. Photographer: Engage a qualified professional photographer to take construction photographs.
	General: Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work. Photographs with improper exposure, blurry or out-of-focus areas will not be accepted.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.
	Take photographs from the same vantage points over the duration of the construction      process so as to create consistent sequential views of progress.
	Avoid the inclusion of construction personnel or other people in the construction photographs, unless documenting a critical construction procedure (e.g., dismantlement of historical material, etc.).
	Provide a graphic scale indicator such as a ruler or photographic staff for photographs  documenting detailed conditions that may lack a sense of scale or context otherwise.

	B. Digital Images: Submit digital images on digital media exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	1. Date and Time: Include date and time in file name for each image.
	Key Plan: Include a digital file (PDF Format) of the associated key plan on the same digital media containing the digital images.
	Field Office Images: Maintain one set of digital images accessible in the field office at Project site, available at all times for reference. Identify images in the same manner as those submitted to Architect.

	C. Preconstruction Photographs: Before starting construction and/or dismantling of historic features, take photographs of Project site and surrounding properties, including existing items to remain during construction, from different vantage points, a...
	1. Flag construction limits before taking construction photographs.
	Establish consistent vantage points, following suggestions by Architect, for exterior photographs for the building to be used throughout the construction process. Consistent vantage points will include, but may not be limited to, the following:
	Views of the primary exterior elevations (north, south, east and west);
	Oblique (corner) views of the four primary exterior elevations (views from the northeast, northwest, southeast and southwest).
	Take a sufficient number of photographs of existing buildings on the property to accurately record physical conditions at start of construction.
	Take additional photographs as required to record settlement or cracking of adjacent structures, pavements, and improvements.

	D. Periodic Construction Photographs: Take an average of fifteen to twenty (15 to 20) color photographs to sufficiently document significant phases of the rehabilitation process. Select vantage points to show status of construction and progress since ...
	1. Use consistent vantage points established during the preconstruction photographic documentation process in order to obtain a time-lapse record of construction process. Consistent vantage points will include, but may not be limited to, the following:
	Views of the primary exterior elevations (north, south, east and west);
	Oblique (corner) views of the four primary exterior elevations (views from the northeast, northwest, southeast and southwest).
	Photographic documentation of the rehabilitation process should include, but is not limited to, the following activities:
	Historic masonry and exterior stucco cleaning, including a detailed view of wall surfaces before and after cleaning;
	Historic masonry repointing, repair and repainting;
	Historic exterior stucco repair and repainting;
	Historic window and door rehabilitation; including temporary sash removal for shop repairs, sash reinstallation after repairs, wood sill and wood trim repair and/or replacement.

	E. Final Completion Construction Photographs: Take eight to ten (8 to 10) color photographs after date of Substantial Completion for submission as project record documents. Architect will inform photographer of desired vantage points.
	1. Do not include date stamp.




	013591 - HISTORIC TREATMENT PROCEDURES
	SECTION 01 35 91 – HISTORIC TREATMENT PROCEDURES
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general protection and treatment procedures for designated historic landscapes, site features, spaces, areas, rooms, and surfaces in Project.

	1.3 DEFINITIONS
	A. Consolidate: To strengthen loose or deteriorated materials in place.
	B. Design Reference Sample: A sample that represents the Architect's pre-bid selection of work to be matched; it may be existing work or work specially produced for the Project.
	C. Dismantle: To disassemble or detach a historic item from a surface, or a non-historic item from a historic surface, using gentle methods and equipment to prevent damage to historic items and surfaces; disposing of items unless indicated to be salva...
	D. Historic: Spaces, areas, rooms, surfaces, materials, finishes, and overall appearance that are important to the successful preservation and rehabilitation as determined by Architect. Designated historic areas and structures are indicated on Drawings.
	E. Match: To blend with adjacent construction and manifest no apparent difference in material type, species, cut, form, detail, color, grain, texture, or finish as approved by Architect.
	F.  Refinish: To remove existing finishes to base material and apply new finish to match original, or as otherwise indicated.
	G. Reinstall: To protect removed or dismantled item, repair and clean it as indicated for reuse, and reinstall it in original position, or where indicated.
	H. Remove: To take down or detach a non-historic item located within a historic space, area, or room, using methods and equipment to prevent damage to historic items and surfaces; disposing of items unless indicated to be salvaged or reinstalled.
	I.  Repair: To correct damage and defects, retaining existing materials, features, and finishes while employing as little new material as possible. This includes patching, piecing-in, splicing, consolidating, or otherwise reinforcing or upgrading mate...
	J.  Replace: To remove, duplicate, and reinstall entire item with new material. The original item is the pattern for creating duplicates unless otherwise indicated.
	K. Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated.
	L.  Reproduce: To fabricate a new item, accurate in detail to the original, and from either the same or a similar material as the original, unless otherwise indicated.
	M. Restore: To consolidate, replicate, reproduce, repair, and refinish as required to achieve the indicated results.
	N. Retain: To keep existing items that are not to be removed or dismantled.
	O. Reversible: New construction work, treatments, or processes that can be removed or undone in the future without damaging historic materials unless otherwise indicated.
	P. Salvage: To protect removed or dismantled items and deliver them to Owner.
	Q. Stabilize: To provide structural reinforcement of unsafe or deteriorated items while maintaining the essential form as it exists at present; also, to reestablish a weather-resistant enclosure.
	R. Strip: To remove existing finish down to base material unless otherwise indicated.

	1.4 COORDINATION
	A. Historic Treatment Subschedule: A construction schedule coordinating the sequencing and scheduling of historic treatment work for entire Project, including each activity to be performed in historic spaces, areas, and rooms, and on historic surfaces...
	a. Schedule construction operations in sequence required to obtain best historic treatment results.
	2. Coordinate sequence of historic treatment work activities to accommodate the following:
	a. Other known work in progress.
	b. Tests and inspections.

	3. Detail sequence of historic treatment work, with start and end dates.
	4. Utility Services: Indicate how long utility services will be interrupted, if required. Coordinate shutoff, capping, and continuation of utility services.


	1.5 PROJECT MEETINGS FOR HISTORIC TREATMENT
	A. Preliminary Historic Treatment Conference: Before starting historic treatment work, Project Manager and Architect will conduct conference at the Project site.
	1. Attendees: In addition to representatives of Owner, Project Manager, Architect, and Contractor, testing service representative, historic treatment specialists, chemical-cleaner manufacturer, and installers whose work interfaces with or affects hist...
	2. Agenda: Discuss items of significance that could affect progress of historic treatment work, including review of the following:
	a. Historic Treatment Sub-schedule: Discuss and finalize; verify availability of materials, historic treatment specialists' personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Fire-prevention plan.
	c. Governing regulations.
	d. Areas where existing construction is to remain and the required protection.
	e. Hauling routes.
	f. Sequence of historic treatment work operations.
	g. Storage, protection, and accounting for salvaged and specially fabricated items.
	h. Existing conditions, staging, and structural loading limitations of areas where materials are stored.
	i. Qualifications of personnel assigned to historic treatment work and assigned duties.
	j. Requirements for extent and quality of work, tolerances, and required clearances.
	k. Methods and procedures related to historic treatments, including product manufacturers' written instructions and precautions regarding historic treatment procedures and their effects on materials, components, and vegetation.
	l. Embedded work such as flashings and lintels, special details, collection of wastes, protection of occupants and the public, and condition of other construction that affect the Work or will affect the work.

	3. Reporting: Project Manager will record conference results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from conference.

	B. Coordination Meetings: Conduct coordination meetings specifically for historic treatment work at semi-monthly intervals. Coordination meetings are in addition to specific meetings held for other purposes, such as progress meetings and pre-installat...
	1. Attendees: In addition to representatives of Owner, Project Manager, Architect, and Contractor, each historic treatment specialist, supplier, installer, and other entity concerned with progress or involved in planning, coordination, or performance ...
	2. Agenda: Review and correct or approve minutes of previous coordination meeting. Review other items of significance that could affect progress of historic treatment work. Include topics for discussion as appropriate to status of Project.
	a. Historic Treatment Sub-schedule: Review progress since last coordination meeting. Determine whether each schedule item is on time, ahead of schedule, or behind schedule. Determine how construction behind schedule will be expedited with retention of...
	b. Schedule Updating: Revise Contractor's Historic Treatment Sub-schedule after each coordination meeting where revisions to schedule have been made or recognized. Issue revised schedule concurrently with report of each meeting.
	c. Review present and future needs of each entity present, including review items listed in the "Preliminary Historic Treatment Conference" Paragraph above and the following:
	1) Interface requirements of historic treatment work with other Project Work.
	2) Status of submittals for historic treatment work.
	3) Access to historic treatment work.
	4) Effectiveness of fire-prevention plan.
	5) Quality and work standards of historic treatment work.
	6) Change Orders for historic treatment work.


	3. Reporting: Project Manager will record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting.


	1.6 MATERIALS OWNERSHIP
	A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, antiques, and other items of interest or value to Owner that may be encountered or uncovered during the W...
	1. Carefully dismantle and salvage each item or object and protect it from damage, then promptly deliver it to Owner where directed.
	2. Coordinate with Architect, who will establish special procedures for dismantling and salvaging.


	1.7 INFORMATIONAL SUBMITTALS
	A. Historic Treatment Sub-schedule:
	1. Submit historic treatment sub-schedule within 30 days of date established for commencement of historic treatment work.

	B. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by Contractor's historic treatment operations.
	C. Historic Treatment Program: Submit 30 days before work begins.
	D. Fire-Prevention Plan: Submit 30 days before work begins.

	1.8 QUALITY ASSURANCE
	A. A. Historic Treatment Specialist(s) Qualifications: An experienced firm(s), with a minimum of seven (7) years in operation, regularly engaged in historic treatments similar in nature, materials, design, and extent to this work as specified in each ...
	1. Field Supervisor Qualifications: Full-time supervisors experienced in historic treatment work similar in nature, material, design, and extent to that indicated for this Project. Supervisors shall be on Project site when historic treatment work begi...

	B. Historic Treatment Program: Prepare a written plan for historic treatment for whole Project, including each phase or process and protection of surrounding materials during operations. Describe in detail the materials, methods, and equipment to be u...
	1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control partitions and means of egress from occupied areas coordinated with continuing on-site operations and other known work in progress.
	2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, and locations and details of temporary protective barriers.

	C. Fire-Prevention Plan: Prepare a written plan for preventing fires during the Work, including placement of fire extinguishers, fire blankets, rag buckets, and other fire-prevention devices during each phase or process. Coordinate plan with Owner's f...
	D. Safety and Health Standard: Comply with ANSI/ASSE A10.6.

	1.9 STORAGE AND HANDLING OF HISTORIC MATERIALS
	A. Salvaged Historic Materials:
	1. Clean loose dirt and debris from salvaged historic items unless more extensive cleaning is indicated.
	2. Pack or crate items after cleaning; cushion against damage during handling. Label contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area on-site where indicated on Drawings.
	5. Protect items from damage during transport and storage.

	B. Historic Materials for Reinstallation:
	1. Repair and clean historic items for reuse as indicated.
	2. Pack or crate items after cleaning and repairing; cushion against damage during handling. Label contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment unless otherwise indicated. Provide connections, supports, and miscellaneous materials to make item functional for use indicated.

	C. Existing Historic Materials to Remain: Protect construction indicated to remain against damage and soiling from construction work. Where permitted by Architect, items may be dismantled and taken to a suitable, protected storage location during cons...
	D. Storage: Catalog and store historic items within a weathertight enclosure where they are protected from moisture, weather, condensation, and freezing temperatures.
	1. Identify each item with a nonpermanent mark to document its original location. Indicate original locations on plans, elevations, sections, or photographs by annotating the identifying marks.
	2. Secure stored materials to protect from theft.
	3. Control humidity so that it does not exceed 85 percent. Maintain temperatures 5 deg F (3 deg C) or more above the dew point.

	E. Storage Space:
	1. Owner will arrange for limited on-site location(s) for free storage of historic material. This storage space does not include security and climate control for stored material.
	2. Arrange for off-site locations for storage and protection of historic material that cannot be stored and protected on-site.


	1.10 FIELD CONDITIONS
	A. Size Limitations in Historic Spaces: Materials, products, and equipment used for performing the Work and for transporting debris, materials, and products shall be of sizes that clear surfaces within historic spaces, areas, rooms, and openings, incl...


	PART 2 -  PRODUCTS - (Not Used)
	PART 3 -  EXECUTION
	3.1 PROTECTION, GENERAL
	A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and surrounding buildings from harm resulting from historic treatment procedures.
	1. Use only proven protection methods, appropriate to each area and surface being protected.
	2. Provide temporary barricades, barriers, and directional signage to exclude the public from areas where historic treatment work is being performed.
	3. Erect temporary barriers to form and maintain fire-egress routes.
	4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular entrance and exit that must remain in service during historic treatment work.
	5. Contain dust and debris generated by historic treatment work, and prevent it from reaching the public or adjacent surfaces.
	6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements.
	7. Protect floors and other surfaces along hauling routes from damage, wear, and staining.

	B. Temporary Protection of Historic Materials:
	1. Protect existing historic materials with temporary protections and construction. Do not remove existing materials unless otherwise indicated.
	2. Do not attach temporary protection to historic surfaces except as indicated as part of the historic treatment program and approved by Architect.

	C. Comply with each product manufacturer's written instructions for protections and precautions. Protect against adverse effects of products and procedures on people and adjacent materials, components, and vegetation.
	D. Utility and Communications Services:
	1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or controlling wires, conduits, pipes, and other services affected by historic treatment work before commencing operations.
	2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as required for historic treatment work.
	3. Maintain existing services unless otherwise indicated; keep in service, and protect against damage during operations. Provide temporary services during interruptions to existing utilities.

	E. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not begin work in an area until the drainage system is funct...
	1. Prevent solids such as stone or mortar residue or other debris from entering the drainage system. Clean out drains and drain lines that become sluggish or blocked by sand or other materials resulting from historic treatment work.
	2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean water to pass.

	F.  Existing Roofing: Replace of existing roof and augment existing roof structure prior to commencing historic treatment procedures.

	3.2 PROTECTION FROM FIRE
	A. General: Follow fire-prevention plan and the following:
	1. Comply with NFPA 241 requirements unless otherwise indicated.
	2. Remove and keep area free of combustibles, including rubbish, paper, waste, and chemicals, unless necessary for the immediate work.
	a. If combustible material cannot be removed, provide fire blankets to cover such materials.

	3. Prohibit smoking by all persons within Project work and staging areas.

	B. Heat-Generating Equipment and Combustible Materials: Comply with the following procedures while performing work with heat-generating equipment or combustible materials, including welding, torch-cutting, soldering, brazing, removing paint with heat,...
	1. Obtain Owner's approval for operations involving use of open-flame or welding or other high-heat equipment. Notify Owner at least 72 hours before each occurrence, indicating location of such work.
	2. As far as practicable, restrict heat-generating equipment to shop areas or outside the building.
	3. Do not perform work with heat-generating equipment in or near rooms or in areas where flammable liquids or explosive vapors are present or thought to be present. Use a combustible gas indicator test to ensure that the area is safe.
	4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature material from reaching surrounding combustible material.
	5. Prevent the spread of sparks and particles of hot metal through open windows, doors, holes, and cracks in floors, walls, ceilings, roofs, and other openings.
	6. Fire Watch: Before working with heat-generating equipment or combustible materials, station personnel to serve as a fire watch at each location where such work is performed. Fire-watch personnel shall have the authority to enforce fire safety. Stat...
	a. Train each fire watch in the proper operation of fire-control equipment and alarms.
	b. Prohibit fire-watch personnel from other work that would be a distraction from fire-watch duties.
	c. Cease work with heat-generating equipment whenever fire-watch personnel are not present.
	d. Have fire-watch personnel perform final fire-safety inspection each day beginning no sooner than 30 minutes after conclusion of work at Project site to detect hidden or smoldering fires and to ensure that proper fire prevention is maintained.
	e. Maintain fire-watch personnel at Project site until 60 minutes after conclusion of daily work.


	C. Fire Extinguishers, Fire Blankets, and Rag Buckets: Maintain fire extinguishers, fire blankets, and rag buckets for disposal of rags with combustible liquids. Maintain each as suitable for the type of fire risk in each work area. Ensure that nearby...

	3.3 PROTECTION DURING APPLICATION OF CHEMICALS
	A. Protect motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm or damage resulting from applications of chemicals and adhesives.
	B. Cover adjacent surfaces with protective materials that are proved to resist chemicals selected for Project unless chemicals being used will not damage adjacent surfaces as indicated in historic treatment program. Use covering materials and masking ...
	C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces.
	D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property.
	E. Collect and dispose of runoff from chemical operations by legal means and in a manner that prevents soil contamination, soil erosion, undermining of paving and foundations, damage to landscaping, or water penetration into building interior.

	3.4 GENERAL HISTORIC TREATMENT
	A. Have historic treatment work performed only by qualified historic treatment specialists.
	B. Ensure that supervisory personnel are present when historic treatment work begins and during its progress.
	C. Record existing work before each procedure (preconstruction), and record progress during the work. Use digital preconstruction documentation photographs. Comply with requirements in Section 013233 "Photographic Documentation."
	D. Perform surveys of Project Site as the Work progresses to detect hazards resulting from historic treatment procedures.
	E. Follow the procedures in subparagraphs below and procedures approved in historic treatment program unless otherwise indicated:
	1. Retain as much existing material as possible; repair and consolidate rather than replace.
	2. Use additional material or structure to reinforce, strengthen, prop, tie, and support existing material or structure.
	3. Use reversible processes wherever possible.
	4. Use historically accurate repair and replacement materials and techniques unless otherwise indicated.
	5. Record existing work before each procedure (preconstruction) and progress during the work with digital preconstruction documentation photographs. Comply with requirements in Section 013233 "Photographic Documentation."

	F.  Notify Architect of visible changes in the integrity of material or components whether from environmental causes including biological attack, UV degradation, freezing, or thawing or from structural defects including cracks, movement, or distortion.
	1. 1. Do not proceed with the work in question until directed by Architect.

	G. Where missing features are indicated to be repaired or replaced, provide work with appearance based on accurate duplications rather than on conjecture, subject to approval of Architect.
	H. Where work requires existing features to be removed or dismantled and reinstalled, perform these operations without damage to the material itself, to adjacent materials, or to the substrate.
	I.  Identify new and replacement materials and features with permanent marks hidden in the completed Work to distinguish them from original materials. Record a legend of identification marks and the locations of the items on record Drawings.



	015639 TEMPORARY TREE AND PLANT PROTECTION
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	024113 SELECTIVE SITE DEMOLTION AND REMOVALS
	024116 Structural Demolition
	024296 - HISTORIC REMOVAL AND DISMANTLING
	SECTION 02 29 96 – HISTORIC REMOVAL AND DISMANTLING
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes historic treatment procedures in the form of special types of selective demolition work for designated historic spaces, areas, rooms, clay tile roof material and surfaces and the following specific work:
	1. Removal and dismantling of indicated portions of building or structure and debris hauling.
	2. Removal and dismantling of indicated site elements and debris hauling.
	3. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 01 35 91 – Historic Treatment Procedures: General historic treatment requirements.
	2. Section 02 41 16 – Structure Demolition: Demolition of buildings and site improvements.
	3. Section 07 32 13 – Clay Tile Roofing.


	1.3 DEFINITIONS
	A. Dismantle: To disassemble or detach a historic item from a surface, or a non-historic item from a historic surface, using gentle methods and equipment to prevent damage to historic items and surfaces; disposing of items unless indicated to be salva...
	B. Existing to Remain: Existing items that are not to be removed or dismantled, except to the degree indicated for performing required Work.
	C. Remove: To take down or detach a non-historic item located within a historic space, area, or room, using methods and equipment to prevent damage to historic items and surfaces; disposing of items unless indicated to be salvaged or reinstalled.
	D. Retain: To keep existing items that are not to be removed or dismantled.
	E. Salvage: To protect removed or dismantled items and deliver them to Owner or reinstall.

	1.4 PRECONSTRUCTION MEETINGS
	A. Preconstruction Conference(s): Conduct conference(s) at General Contractor’s field office adjacent to Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to removal and dismantling procedures and protection of historic areas and surfaces.
	2. Review list of items indicated to be salvaged.
	3. Verify qualifications of personnel assigned to perform removal and dismantling.
	4. Inspect and discuss condition of each construction type to be removed or dismantled.
	5. Review requirements of other work that depends on condition of substrates exposed by removal and dismantling work.
	6. Review methods and procedures related to removal and dismantling work, including, but not limited to, the following:
	a. Historic removal and dismantling specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, sequencing, tolerances, and required clearances.
	c. Fire prevention.
	d. Coordination with building occupants.



	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For historic removal and dismantling specialist and historic removal and dismantling specialist's field supervisors.
	B. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by Contractor's removal and dismantling operations.
	C. Removal and Dismantling Historic Treatment Program: Submit 30 days before work begins.
	D. List of Items Indicated to Be Salvaged: Prepare a list of items indicated on Drawings to be salvaged for Owner's use or for reinstallation. Submit 15 days before preconstruction conference.
	E. Inventory of Salvaged Items: After removal or dismantling work is complete, submit a list of items that have been salvaged.
	1. Include item description, item condition, number of items if more than one of a type, and tag number.
	2. As work proceeds, include on the inventory items that were indicated to be salvaged and items of historic importance discovered during the work. Document reasons, if any, why an item indicated to be salvaged was not salvaged.


	1.6 QUALITY ASSURANCE
	A. Historic Removal and Dismantling Specialist Qualifications: A qualified historic treatment specialist. General selective demolition experience is insufficient experience for historic removal and dismantling work.
	B. Removal and Dismantling Historic Treatment Program: Prepare a written, detailed description of materials, methods, equipment, and sequence of operations to be used for each phase of removal and dismantling work, including protection of surrounding ...
	1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control partitions and means of egress from occupied areas coordinated with continuing on-site operations and other known work in progress.
	2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, and locations and details of temporary protective barriers.

	C. Regulatory Requirements: Comply with notification regulations of authorities having jurisdiction before beginning removal and dismantling work. Comply with hauling and disposal regulations of authorities having jurisdiction.

	1.7 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with removal and dismantling work.
	C. Hazardous Materials: Hazardous materials are present in construction affected by removal and dismantling work. A report on the presence of hazardous materials is on file for review and use. Examine report to become aware of locations where hazardou...
	1. Hazardous material remediation is specified elsewhere in the Contract Documents.
	2. Do not disturb hazardous materials or items suspected of containing hazardous materials, except under procedures specified elsewhere in the Contract Documents.
	3. If unanticipated asbestos is suspected, stop work in the area of potential hazard, shut off fans and other air handlers ventilating the area, and rope off area until the questionable material is identified. Reassign workers to continue work in unaf...

	D. Storage or sale of removed or dismantled items on-site is not permitted unless otherwise indicated.
	E. Do not remove materials when rain is forecasted or in progress.


	PART 2 -  PRODUCTS - (Not Used)
	PART 3 -  EXECUTION
	3.1 HISTORIC REMOVAL AND DISMANTLING EQUIPMENT
	A. Removal Equipment: Use only hand-held tools, except as follows or unless otherwise approved by Architect on a case-by-case basis:
	1. Light jackhammers are allowed subject to Architect's approval.
	2. Large air hammers are not permitted.

	B. Dismantling Equipment: Use manual, hand-held tools, except as follows or otherwise approved by Architect on a case-by-case basis:
	1. Hand-held power tools and cutting torches are permitted only as submitted in the historic treatment program. They must be adjustable so as to penetrate or cut only the thickness of material being removed.
	2. Pry bars more than 18 inches (450 mm) long and hammers weighing more than 2 lb (0.9 kg) are not permitted for dismantling work.


	3.2 EXAMINATION
	A. Preparation for Removal and Dismantling: Examine construction to be removed or dismantled to determine best methods to safely and effectively perform removal and dismantling work. Examine adjacent work to determine what protective measures are nece...
	1. Verify that affected utilities are disconnected and capped.
	2. Inventory and record the condition of items to be removed and dismantled for reinstallation or salvage. Enter this information on the submittal of inventory of salvaged items.
	3. Before removal or dismantling of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.
	4. Engineering Survey: Review Project professional engineer’s survey condition of historic building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure as a result of remova...

	B. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."

	C. Perform surveys as the Work progresses to detect hazards resulting from historic removal and dismantling procedures.

	3.3 HISTORIC REMOVAL AND DISMANTLING
	A. General: Have removal and dismantling work performed by a qualified historic removal and dismantling specialist. Ensure that historic removal and dismantling specialist's field supervisors are present when removal and dismantling work begins and du...
	B. Perform work according to the historic treatment program.
	1. Perform removal and dismantling to the limits indicated.
	2. Provide supports or reinforcement for existing construction that becomes temporarily weakened by removal and dismantling work, until the Project Work is completed unless otherwise indicated.
	3. Perform cutting by hand or with small power tools wherever possible. Cut holes and slots neatly to size required, with minimum disturbance of adjacent work.
	4. Do not operate air compressors inside building unless approved by Architect in each case.
	5. Do not drill or cut columns, beams, joints, girders, structural slabs, or other structural supporting elements, without having Contractor's professional engineer's written approval for each location before such work is begun.
	6. Dispose of removed and dismantled items off-site unless indicated to be salvaged or reinstalled.

	C. Water-Mist Sprinkling: Use water-mist sprinkling and other wet methods to control dust only with adequate, approved procedures and equipment according to the historic treatment program to ensure that such water does not create a hazard or adversely...
	D. Unacceptable Equipment: Keep equipment that is not permitted for historic removal or dismantling work away from the vicinity where such work is being performed.
	E. Removing and Dismantling Items on or Near Historic Surfaces:
	1. Use only dismantling equipment and procedures within 12 inches (300 mm) of historic surface. Do not use pry bars. Protect historic surface from contact with or damage by tools.
	2. Unfasten items in the opposite order from which they were installed.
	3. Support each item as it becomes loosened to prevent stress and damage to the historic surface.
	4. Dismantle anchorages.

	F.      Masonry Walls:
	1. Remove masonry carefully, and erect temporary bracing and supports as needed to prevent collapse of materials being removed.
	2. Dismantle top edge and sides before removing wall. Stop removal work and immediately inform Architect if any structural elements above or adjacent to the work show signs of distress or dislocation during any phase of removal work.
	3. Remove wall in easily managed pieces.
	4. During removal, maintain the stability of the partially remaining wall. Notify Architect of the condition of temporary bracing for wall if work is temporarily stopped during the wall's removal.

	G. Steelwork:
	1. Expose structural steel for examination by Architect and Contractor's professional engineer before proceeding with removal or dismantling.
	2. If distress in structure is apparent during performance of the work, stop removal or dismantling and take immediate precautionary measures to ensure safety of the structure. Inform Architect of the problem, steps taken, and proposed corrective acti...
	3. Brace and support structural steel being removed and remaining during removal and dismantling.
	4. Concrete-Encased Steel: Where steel is known to be encased by concrete that is being removed, saw cut with blades that can cut no deeper than the thickness of the concrete cover, with an adequate margin for error in the location of the steel. Isola...

	H. Anchorages:
	1. Remove anchorages associated with removed items.
	2. Dismantle anchorages associated with dismantled items.
	3. In non-historic surfaces, patch holes created by anchorage removal or dismantling according to the requirements for new work.
	4. In historic surfaces, patch or repair holes created by anchorage removal or dismantling according to Section that is specific to the historic surface being patched.

	I. Clay Tile Roofing:
	1. Carefully examine, measure and record existing tile patterns at edges, hips, ridges, texture, finish, color blend, blend percentages, exposure, fittings, covers, trim, physical characteristics, and other special conditions for reference in reinstal...
	2. Remove clay tiles at Restroom Pavilion A and Electric Pump House #3 parapet carefully.
	3. Inspect each tile for damage and retain only sound tiles.
	4. The Contractor shall take all precautions necessary to salvage existing tile intact as the tiles are removed from Electric Pump House #3 and Restroom Pavilion A.
	5. Chipped, cracked and broken tiles shall be discarded. The Architect will inspect chipped tile and may accept tile with minor chips.
	6. Contaminants such as mortar, sealant, and/or roofing cement shall be removed from salvaged tile to the greatest extent possible. The Architect shall determine what contaminants are acceptable and may remain. Tiles broken in the cleaning process sha...
	7. Sort by building and store tile roofing materials in a dry location. Place on platforms off the ground covered with waterproof coverings which will not produce any condensation, if stored outside. The Contractor shall stock the salvaged tile in a l...
	8. Stack tiles so that the loads are properly placed as not to damage the tiles and the tiles are located for minimum handling. Do not stack or store the roofing materials on the roof structure. Improper loads may cause the structure to fail. Tiles sh...
	9. Remove no more than can be replaced or where roof removal zone can be protected or repaired in one day.
	10. Protect from mechanical damage incurred by walking on tiles or by tools. Utilize heavy pads and ridge ladders to equalize a person’s weight whenever any work is done on the roof.
	11. Every precaution shall be taken to ensure rake and special shape tiles remain unbroken during tile removal, repairs and re-installation. In the event any that these tile are broken the Contractor shall replace with an in-kind match or order specia...
	For replication purposes, send removed physical samples to Ludowici Technical Department for analyzing and identifying the tile for fabrication. Access the Ludowici form using the following link: https://ludowici.my.site.com/IncomingSamples/s/.
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	SECTION 03 03 01.16 – HISTORIC CAST-IN-PLACE CONCRETE CLEANING
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes historic treatment work consisting of cleaning historic cast-in-place concrete surfaces to remove surface dirt, atmospheric pollutants, metallic stains, grease stains, and paint.  Cleaning methods include low- and medium-pressure w...
	B. Section includes preconstruction procedures for determining the gentlest and least invasive method of cleaning historic cast-in-place surfaces to an acceptable aesthetic appearance without contributing to their further deterioration.
	C. Related Requirements:
	1. Section 03 01 00 "Historic Concrete Repairs" for repair and rehabilitation treatments of cast-in-place concrete.
	2. Section 07 92 00 "Joint Sealants" for new joint sealants for historic cast-in-place concrete.


	1.3 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.4 DEFINITIONS
	A. Very Low-Pressure Spray: Less than 100 psi (690 kPa).
	B. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa).
	C. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa.
	D. High-Pressure Spray: 800 to 1200 psi (5510 to 8250 kPa).

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference on historic cast-in-place concrete cleaning at General Contractor’s field office at Project Site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to cast-in-place historic treatment and cleaning.
	2. Review methods and procedures related to cleaning historic concrete, including, but not limited to, the following:
	a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, sequencing, tolerances, and required clearances.
	c. Site access requirements and hours of operations.
	d. Erection sequencing, anchoring, and safety requirements of scaffolding, lifts and hoistways, if required.
	e. Coordination of scaffolding, lifts and hoistways access and use for all applicable rehabilitation work.
	f. Fire-protection plan.
	g. Historic cast-in-place concrete historic treatment program
	h. Quality-control program.
	i. Coordination with building occupants.
	j. Coordination with other trades working in close proximity to historic wood doors who may impact the work, or may be impacted by the work, including shared use of scaffolding.
	k. Review safety precautions and requirements due to unique site conditions:
	1) Work within and under City Public Service (CPS) utility easements.
	2) Potential road lane and sidewalk closures to permit erection of scaffolding.




	1.6 SEQUENCING AND SCHEDULING
	A. Work Sequence: Perform historic concrete cleaning work in the following sequence:
	1. Remove plant growth, equipment, conduits, and other obstructions.
	2. Inspect concrete for open expansion and construction joints. Where repairs are required, delay further cleaning work until after repairs are completed, cured, and dried to prevent the intrusion of water and other cleaning materials into historic ca...
	3. Remove paint.
	4. Clean concrete.
	5. Where water repellents or graffiti-resistant coatings are to be used on or near concrete work, delay application of these chemicals until after cleaning.

	B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in concrete units according to historic concrete repair Sections.

	1.7 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include material descriptions and application instructions.
	2. Include test data substantiating that products comply with requirements.


	1.8 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For historic treatment specialists, including field supervisors and workers, paint-remover manufacturer, and chemical-cleaner manufacturer.
	B. Preconstruction Test Reports: For cleaning materials and methods.
	C. Quality-control program.
	D. Cleaning program.

	1.9 QUALITY ASSURANCE
	A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and Guidelines and the City of San Antonio’s Historic Preservation Guidelines. Refer to the following publications available online (https://www.nps.gov...
	1. “Preservation Brief Number 6: Dangers of Abrasive Cleaning to Historic Buildings.” Anne E. Grimmer. Cautions against the use of sandblasting to clean various buildings and suggests measures to mitigate the effects of improper cleaning. Explains the...
	2. “Preservation Brief Number 15: Preservation of Historic Concrete.” Paul Gaudette and Deborah Slaton. Discusses the characteristics of concrete and causes of deterioration. Includes information on cleaning, maintenance, and repair, and on protective...

	B. Historic Treatment Specialist Qualifications: A qualified historic concrete cleaning specialist with at least seven years of experience with projects of similar scope and complexity. Experience cleaning new concrete work is insufficient experience ...
	C. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing concrete paint removers that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for...
	D. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing concrete cleaners that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for co...
	E. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging concrete. Include provisions for supe...
	F. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, sequence, and equipment to be used; protection of surrounding materials; and control of runoff during operations.
	1. If materials and methods other than those indicated are proposed for any phase of cleaning work, add to the quality-control program a written description of such materials and methods, including evidence of successful use on comparable projects, an...

	G. Test Patches and Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Cleaning: Clean an area approximately 16 sq. ft. (1.5 sq. m) for each type of concrete and surface condition.
	a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions. Do not test cleaners and methods known to have deleterious effect.
	b. Allow a waiting period of not less than seven days after completion of sample cleaning to permit a study of sample panels for negative reactions.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.


	1.10  PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified historic treatment specialist or one or more chemical-cleaner and paint-remover manufacturers to perform preconstruction testing on concrete surfaces.
	1. Use test areas where directed by Architect and representative of proposed materials and existing construction.


	1.11  FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit concrete cleaning work to be performed according to product manufacturers' written instructions and specified requirements.
	B. Clean concrete surfaces only when air temperature is 40 deg F (4 deg C) and above and is predicted to remain so for at least seven days after completion of cleaning.

	1.12  WARRANTIES
	A. Cleaning Warranty: Cleaning procedures shall be warranted for a period of two years against harm to substrate (masonry and mortar) or to adjacent materials including, but not limited to, discoloration of substrate from improper procedures or usage,...


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT AND TECHNIQUES DEMONSTRATION
	A. Demonstrate equipment and techniques of operation in an approved location and subject to approval.
	B. Dependable and sufficient equipment, appropriate and adequate to accomplish the work specified, shall be assembled at the work site in sufficient lead time before the start of the work to permit inspection, calibration of weighing and measuring dev...
	C. Maintain the equipment in good working condition throughout the project.
	D. Cleaning equipment shall not cause staining, erosion, marring, or other damage or changes in the appearance of the surfaces to be cleaned.
	E. Sandblasting and high-pressure water cleaning equipment will not be allowed for cleaning historic cast-in-place concrete surfaces.
	F. Cleaning products that contain strong acids such as hydrochloric (muriatic) or hydrofluoric acid, which damage concrete and are harmful to persons, animals, site features, and the environment, will not be allowed for cleaning historic cast-in-place...
	G. Water Cleaning:
	1. Provide water cleaning equipment including a trailer-mounted water tank, pumps, high-pressure hose, wand with safety release cutoff control, nozzle, and auxiliary water resupply equipment.
	2. The equipment shall not be operated at a pressure which will cause etching or other damage to the masonry surface or mortar joints.
	3. Operate the equipment at a discharge capacity of 55 psi and 2.5 to 3 gpm for general surface cleaning operations.
	4. The water tank and auxiliary re-supply equipment shall be of sufficient capacity to permit continuous operations.
	5. Provide protective covers and barriers as required to prevent over-spray onto adjacent surfaces.

	H. Compressed air equipment shall deliver clean, oil and moisture free compressed air at the surface to be cleaned.
	1. The compressed air line shall have at least two in-line air filters to remove oil and moisture from the air supply. Test the compressed air supply during each shift for the presence of oil and moisture.


	2.2 PAINT REMOVERS
	A. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-rinsable, solvent-type paste, gel, or foamed emulsion formulation for removing paint from concrete; and containing no methanol or methylene chloride.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABR Products, Inc.; ABR Citrus Paint Removers or Super Bio Strip Gel.
	b. Cathedral Stone Products, Inc.; S-301, S-303 or S-305.
	c. Dumond Chemicals, Inc.; Peel Away 7 without paper covering, Smart Strip, or Smart Strip Pro.
	d. EaCo Chem, Inc.; InStrip.
	e. PROSOCO, Inc.; Enviro Klean SafStrip, Enviro Klean SafStrip 8, or Sure Klean Graffiti Remover.

	2. Basis of Design Product: Sure Klean Graffiti Remover.
	a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
	b. Product Description: Sure Klean Graffiti Remover is a low-odor, water-rinseable product to remove a variety of graffiti media from most smooth masonry, split-faced concrete block, wood and metal surfaces. Graffiti Remover does not contain methanol,...
	c. Product Technical Data:
	1) Form: Clear, amber liquid with citrus odor
	2) Specific Gravity: 1.03
	3) pH: not applicable
	4) Weight/Gallon: 8.60 pounds
	5) Active Content: not applicable
	6) Total Solids: not applicable
	7) Voc Content:  30 percent maximum
	8) Flash Point: greater than 212 degrees F (greater than 100 degrees C) ASTM D3278
	9) Freeze Point: not applicable
	10) Shelf Life: 2 years in tightly sealed, unopened container

	d. Product Limitations:
	1) Product efficiency is reduced during cold weather.
	2) May damage synthetic or reflective glass.



	B. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, water-rinsable, solvent-type paste or gel formulation for removing paint from masonry; and containing no methanol or methylene chloride.
	1. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro Klean Safety Peel 1, or comparable product by one of the following:
	a. Dumond Chemicals, Inc.; Peel Away 6 or Peel Away 7.



	2.3 CLEANING MATERIALS
	A. Water: Potable.
	B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
	C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solut...
	E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents with chelating agents and is specifically formulated for cleaning concrete surfaces.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dumond Chemicals, Inc.; Safe n' Easy Ultimate Stone and Masonry Cleaner.
	b. Price Research, Ltd.; Price Marble Cleaner-Gel.
	c. PROSOCO, Inc.; Sure Klean 942 Limestone & Marble Cleaner.
	d. Approved equal.

	2. Basis of Design Product: PROSOCO, Inc. Sure Klean 942 Limestone & Marble Cleaner.
	a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
	b. Product Description: Sure Klean® 942 Limestone & Marble Cleaner is a ready-to-use non-acidic cleaning gel. Designed for removing moderate-to-severe atmospheric staining, this low-odor gel cleaner is appropriate for use on exterior or interior mason...
	c. Product Technical Data:
	1) Form: Clear amber gel with slight ammonia odor
	2) Specific Gravity: 1.040
	3) pH: 8.3
	4) Weight/Gallon: 8.65 pounds
	5) Active Content: not applicable
	6) Total Solids: not applicable
	7) Voc Content:  not applicable
	8) Flash Point: greater than 200 degrees F (greater than 93 degrees C) ASTM D3278
	9) Freeze Point: 25 degrees Fahrenheit (-4 degrees Celsius) ASTM D 1177
	10) Shelf Life: 2 years in tightly sealed, unopened container

	d. Product Limitations:
	1) May damage highly polished limestone or marble surfaces. Always test.
	2) Not for use in subfreezing temperatures. Gel will freeze.
	3) Surface and air temperatures should be at least 50  F (10  C). Cold temperatures will adversely affect the product’s cleaning properties.



	F.      Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic soiling from ordinary building materials, including polished stone, brick, aluminum, plastics, and wood.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABR Products, Inc.; Building Wash 3.
	b. Cathedral Stone Products, Inc.; D/2 Biological Solution.
	c. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich 910PM Polished Marble/Granite Cleaner.
	d. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer.
	e. Hydrochemical Techniques, Inc.; HydroClean HT-700 Polished Marble & Granite Cleaner.
	f. Price Research, Ltd.; Price Non-Acid Masonry Cleaner.
	g. PROSOCO, Inc.; Enviro Klean 2010 All Surface Cleaner.
	h. Approved equal.

	2. Basis of Design Product: PROSOCO, Inc. Enviro Klean 2010 All Surface Cleaner.
	a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
	b. Product Description: Enviro Klean 2010 All Surface Cleaner is a mildly alkaline product for cleaning and degreasing light-to-heavily soiled stone, tile, and masonry. It contains no harsh acids, caustics or solvents.  EK 2010 is concentrated for the...
	c. Product Technical Data:
	1) Form: Clear Green liquid, fresh odor
	2) Specific Gravity: 1.07
	3) pH: 10.5; typical rinse water 7.8 to 8.2
	4) Weight/Gallon: 8.90 pounds
	5) Active Content: not applicable
	6) Total Solids: not applicable
	7) Voc Content:  not applicable
	8) Flash Point: greater than 200 degrees F (greater than 93 degrees C) ASTM D3278
	9) Freeze Point: 32 degrees Fahrenheit (0 degrees Celsius)
	10) Shelf Life: 3 years in tightly sealed, unopened container

	d. Product Limitations:
	1) Repeated use may dull polished carbonate surfaces, including but not limited to limestone, marble, and travertine.



	G. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner containing no muriatic (hydrochloric), hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABR Products, Inc.; X-190 Limestone & Concrete Cleaner.
	b. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich Envirorestore 100 or Diedrich 910 Marble Cleaner.
	c. PROSOCO, Inc.; Enviro Klean BioWash or Sure Klean Light Duty Restoration Cleaner.
	d. Approved equal.

	2. Basis of Design Product: PROSOCO, Inc. Sure Klean Light Duty Concrete Cleaner.
	a. Manufacturer: PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
	b. Product Description: Sure Klean® Light Duty Concrete Cleaner is specially formulated to remove common construction and atmospheric staining from a variety of substrates, including smooth architectural and engineered concrete, custom masonry, concre...
	c. Product Technical Data:
	1) Form: Clear, colorless liquid with slight odor
	2) Specific Gravity: 1.129
	3) pH: 1:14 at 1:2 dilution; 1:28 at 1:6 dilution
	4) Weight/Gallon: 9.39 pounds
	5) Active Content: not applicable
	6) Total Solids: not applicable
	7) Voc Content:  not applicable
	8) Flash Point: not applicable
	9) Freeze Point: 12 degrees Fahrenheit (-11 degrees Celsius)
	10) Shelf Life: 3 years in tightly sealed, unopened container

	d. Product Limitations:
	1) Acidic contents may damage polished masonry, some non-masonry, and acid-sensitive surfaces vitrine.
	2) May remove some surface-applied accent colors. Always test to confirm suitability and results before overall application.
	3) May damage treated low-E glass; acrylic and polycarbonate sheet glazing; and glazing with surface-applied reflective, metallic, or other synthetic coatings and films. Always test for adverse effects prior to overall application. If testing is not f...




	2.4 POULTICES
	A. General Stain Remover Poultice: Manufacturer's standard, non-acidic, ready-to-use, low-odor poultice paste for general stain removal and deep-seated oil, dirt, harmful salts and other embedded stains out of sensitive masonry and concrete surfaces.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. PROSOCO, Inc.; Sure Klean 1260 Limestone & Marble Poultice.
	b. Approved equal.


	B. Metallic Salt Stain Remover Poultice: Manufacturer's standard, two-part, metallic stain remover designed to solubilize deep-seated copper sulfate and other metallic salts and draw staining elements out of masonry and concrete surfaces.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. PROSOCO, Inc.; Copper Stain Remover Poultice Cleaning System (Parts A and B).
	b. PROSOCO, Inc.; Iron Stain Remover Poultice Cleaning System (Poultice Additive with PROSOCO’s Marble Poultice).
	c. Approved equal.


	C. Oil and Grease Stain Remover Poultice: Manufacturer's standard non-acidic, ready-to-use, low-odor poultice cleaner for stubborn stain removal of motor oil, brake, power-steering fluids, anit-freeze, hydraulic fluids, cooking oils, food grease, and ...
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Custom Building Produces (CBP); Aqua Mix Poultice Stain Remover.
	b. PROSOCO, Inc.; Oil & Grease Stain Remover Poultice.
	c. StonePro; Wet Poultice Oil Stain Remover.
	d. Approved equal.



	2.5 ACCESSORY MATERIALS
	A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging effects of acidic and alkaline concrete cleaners.
	1. Products: Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABR Products, Inc.; ABR Rubber Mask.
	b. Price Research, Ltd.; Price Mask.
	c. PROSOCO, Inc.; Sure Klean Strippable Masking.


	B. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could do the following:
	a. Remove, alter, or harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in contract.
	b. Leave residue on surfaces.




	PART 3 -  EXECUTION
	3.1 CLEANING CONCRETE, GENERAL
	A. Execute historic cast-in-place concrete cleaning treatments only after undertaking a complete evaluation and analysis of areas to be repaired.  Identify and correct causes of concrete deterioration prior to implementing cleaning treatments.
	B. Historic materials shall not be damaged or marred in the process of cleaning. Selection of cleaning methods shall conform to ASTM E1857-97(2021).  Cleaning of concrete surfaces shall mirror closely standards established for existing dimensional sto...
	C. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 20 feet (6 m) away by Architect.
	D. Temporarily caulk or otherwise protect open joints to prevent water and cleaner intrusion into the interior of the structure from pressure spraying.
	E. Protect non-masonry materials and severely deteriorated concrete by approved methods prior to initiation of cleaning operations.
	F. Concrete cleaning shall remove all organic and inorganic contaminants from the surface and pores of the substrate, returning the concrete to its natural color. Surfaces shall be evenly cleaned with no evidence of streaking or bleaching. The cleanin...
	G. Use the gentlest methods possible for cleaning historic masonry to achieve the desired results. Make test patches and mockups to determine a satisfactory cleaning result.
	H. Proceed with cleaning in an orderly manner; work from top to bottom of each hoist, lift and/or scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse water do not wash over dry, cleaned surfaces. Perfor...
	I. The cleaning materials, equipment, and methods shall not result in staining, erosion, marring, or other damage to the surfaces of the structure. Following an initial inspection and evaluation of the structure and surfaces, give the structure a surf...
	J. Following completion of the surface cleaning of the structure (or side of structure) the masonry shall be dried prior to the start of any repair work.
	K. The following sequence of methods shall be used to determine the least aggressive, effective cleaning method:
	1. Water with brushes.
	2. Water with mild soap and brushes.
	3. Water with sodium hypocholorite (household beach) and brushes.
	4. Stronger chemical cleaners, only when above methods are determined to be ineffective by the Architect.

	L. Avoid the use of strong acidic chemical cleaners on concrete and other calcareous (calcium containing) materials.
	M. Specially formulated poultices, as specified, may be employed to address deep-seated stains caused by atmospheric pollutants, biological growth, metallic salts, or petroleum products.  Coordinate application of poultices with the Architect.
	N. Use only those cleaning methods indicated for each concrete material, condition, and location.
	1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning methods do not damage concrete.
	3. Equip units with pressure gauges.
	4. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.
	5. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.
	6. For high-pressure water-spray application, use fan-shaped spray that disperses water at an angle of at least 40 degrees.
	7. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated.
	8. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging concrete surfaces. Keep wall wet below...

	O. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph above, so that cleaned surfaces blend smoothly into s...
	P. Water Application Methods:
	1. Water-Soak Application: Soak concrete surfaces by applying water continuously and uniformly to limited area for time indicated. Apply water at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles. E...
	2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 12 inches (300 mm) from concrete surface, and apply water in horizontal back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.

	Q. Chemical-Cleaner Application Methods: Apply chemical cleaners to concrete surfaces according to chemical-cleaner manufacturer's written instructions. Do not allow chemicals to remain on surface for periods longer than those indicated or recommended...
	R. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner i...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.

	S.     After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks.

	3.2 TEST PATCHES AND MOCKUPS
	A. Demonstrate the materials, equipment, and methods to be used in cleaning in a test section approximately 4 by 4 ft square.
	B. The location of the test section, and the completed test section shall be subject to approval by the Architect. Adjust the cleaning process as required and the test section rerun until an acceptable process is obtained. Test patches shall be in inc...
	C. The areas tested shall exhibit soiling characteristics representative of those larger areas to be cleaned.
	D. Allow tested areas to dry minimum of seven days before a determination is made on the effectiveness of a particular treatment by the Architect.

	3.3 PRELIMINARY CLEANING
	A. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, and tar.
	1. Carefully remove heavy accumulations of rigid materials from concrete surface with sharp chisel. Do not scratch or chip concrete surface.
	2. Remove paint and calking with low-odor, solvent-type paste paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Repeat application up to two times if needed.



	3.4 PRESSURE SPRAYING
	A. Spray apply water to masonry surfaces to comply with requirements indicated by test patches for location, purpose, water temperature, pressure, volume, and equipment.
	B. Unless otherwise indicated, the surface washing shall be done with clean, low pressure water (pressure of less than 55 psi and 2.5 to 3 gpm discharge) and the spray nozzle shall not be held less than 12 inches from surface of masonry.
	C. Water shall be applied side to side in overlapping bands to produce uniform coverage.

	3.5 HANDSCRUBBING
	A. Pre-wetted surfaces shall be scrubbed using hand-held natural bristle or nylon brushes.
	B. Wire brushes shall not be used.  Brushes with natural bristles are preferred.
	C. Surfaces to be cleaned shall be scrubbed to remove surface contaminants.

	3.6 RINSING
	A. Scrubbed surfaces shall be rinsed clean of all contaminants and cleaning solutions with waterin a low-to-moderate pressure spray, working upwards from bottom to top of each treated area.
	B. The rinsing cycle shall remove all traces of contaminants and cleaning solutions.

	3.7 PAINT REMOVAL
	A. Paint-Remover Application, General: Apply paint removers according to paint-remover manufacturer's written instructions. Do not allow paint removers to remain on surface for periods longer than those indicated or recommended in writing by manufactu...
	B. Paint Removal with Solvent-Type Paste Paint Remover:
	1. Before applying, read the Manufacturer’s Product Data Sheet for Paint Remover. Use as packaged. Do not dilute or alter.
	2. Remove loose and peeling paint using low pressure water spray, scrapers, stiff natural-fiber bristle brushes, or a combination of these. Let surface dry thoroughly.
	3. Apply thick coating of paint remover to painted surface with natural-fiber cleaning brush, deep-nap roller, or large paint brush. Apply in one or two coats according to manufacturer's written instructions.
	4. Allow paint remover to remain on surface for period recommended in writing by manufacturer or as determined by preconstruction testing.
	5. Rinse with hot water applied by low pressure spray to remove chemicals and paint residue.
	6. Manufacturer’s application notes:
	a. Periodic agitation with a stiff bristle brush improves penetration. Some coatings will need multiple applications/increased dwell time.
	b. Removal results may be unsatisfactory if Graffiti Remover dries on the surface. If testing indicates long dwell periods are required, reapply to prevent drying or use PROSOCO’s Enviro Klean  SafStrip or SafStrip 8.
	c. Heavy graffiti staining may require more than one application.


	C. Paint Removal with Covered, Solvent-Type Paste Paint Remover:
	1. Apply with a brush, roller, or trowel, 1/16” to 1/8” thick. Do not dilute or alter. Apply and prepare per manufacturer’s instructions.
	2.  Cover Safety Peel 1 with sheets of Enviro Klean OverCoat, printed side outward. Rub gently to remove air pockets and ensure smooth, overall adhesion.
	3. Let Safety Peel 1 and OverCoat dwell at least two hours before evaluating their effectiveness. Some types and thicknesses of coatings may need dwell times of up to 24 hours. Multiple applications may also be necessary.
	4. Remove and collect the paste, paper, and dissolved material by inserting a trowel, spatula or other paint scraping tool through the paste and lifting it from the surface. Remove as much as possible. Reapply as needed.
	5. Rinse surface clean with water, preferably heated water, to improve removal effectiveness. Let cleaned surface dry thoroughly before any other treatment is applied. If residual product has dried on the surface, wet it down with warm water and keep ...
	6. Dispose of paper, spent cleaner and dissolved coatings/contaminants according to local, state and federal regulations.


	3.8 CLEANING CAST-IN-PLACE CONCRETE
	A. Cold-Water Soak:
	1. Continue spraying until surface encrustation has softened sufficiently to permit its removal by water wash, as indicated by cleaning tests.
	2. Remove soil and softened surface encrustation from surface with cold water applied by low-pressure spray.

	B. Hot-Water Wash: Use hot water applied by low-pressure spray.
	C. Detergent Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly dislodged and can be removed by rinsing. Use small brushes to remove soil from joints and crevices. Dip brush in solution often to ensure that adequate fresh d...
	3. Rinse with hot water applied by low pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup.

	D. Mold, Mildew, and Algae Removal:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate fresh...
	4. Rinse with hot water applied by low pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup.

	E. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch (3-mm) thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer and established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with hot water applied by low pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.

	F. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to surface as directed by manufacturer with a brush or low-pressure spray.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer and established by mockup.
	4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.

	G. General Stain Remover Poulticing:
	1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s Product Data Sheet.
	a. Do not dilute or alter; apply as packaged.
	b. Refer to test area results for the optimal dwell period.

	2. Apply poultice to a dry surface one-eighth (1/8) to one-quarter inch (1/4) thick using a trowel or airless sprayer or other suitable applicator.
	3. Cover the poultice with Manufacturer’s protective paper. Press the protective paper against the poultice. It will cling to the surface. Tape/seal off the edges of the paper.
	4. Leave the covered poultice on the surface 12 to 24 hours.
	5. Remove protective paper. If the poultice is still wet, allow the poultice to dry 2 to 4 hours. The poultice surface develops cracks as it contracts and dries. A fully developed network of cracks indicates the poultice is completely dry.
	6. Remove the poultice and captured contaminants. Insert a corrosion-resistant spatula, trowel or other suitable scraping device under the paste and carefully lift from the surface. Remove as much residue as possible.
	7. Rinse the surface thoroughly with fresh water, using a sponge, soft cloth or low pressure/low volume water-rinsing equipment.
	8. Repeat application as needed.
	9. Clean tools and equipment using fresh water.

	H. Metallic Salt Stain Remover Poulticing:
	1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s Product Data Sheet.
	a. Refer to Manufacturer’s instructions for dilution and mixing of two-part stain remover poulticing product.
	b. Refer to test area results for the optimal dwell period.

	2. Using a plasterer’s trowel or soft-fibered brush, apply a 1/8 to 1/4 inch thick coating of the poultice mixture over the stained area. Poultice should cling to vertical surfaces.
	3. Allow poultice to remain on the surface for 24 hours or until completely dry. If cleaner is left on the surface unattended, cover the poultice with Manufacturer’s protective paper, glossy side down. Press the protective paper against poultice. It w...
	4. Remove protective paper, if used. Allow the poultice to dry completely, 2–4 hours. The poultice surface develops cracks as it contracts and dries. A fully developed network of cracks indicates the poultice is completely dry. Dry times may vary with...
	5. Scrape dry poultice from the surface.
	6. Water-rinse the treated area using a soft-fibered brush to remove all poultice residue.
	7. Reapplication may be necessary on severely stained areas.
	8. Clean tools and equipment using fresh water.

	I. Oil and Grease Stain Remover Poulticing:
	1. Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s Product Data Sheet.
	a. Do not dilute or alter; apply as packaged.
	b. Refer to test area results for the optimal dwell period.
	c. Consult Manufacturer’s representative for recommendations for poulticing vertical surfaces with specified product.

	2. Scrape debris and buildup from surface. Do not pre-wet.
	3. Shake product container well. Pour onto the stained surface until it completely covers the stain. Pour onto the stained surface until it exceeds the boundaries of the stain by at least one inch.
	4. Let the poultice dry for 5 to 8 hours overnight. Protect from pedestrian traffic and rain during dwell period. Dry times may vary with environmental conditions such as temperature, wind and humidity. The poultice surface develops cracks as it contr...
	5. Sweep up the dry powder and dispose. On porous substrates, pressure water rinsing may facilitate removal of poultice residue.
	6. Cleanup: Brush-out brooms and wipe down dustpans with a damp cloth. High-pressure air may also be used to remove dust residues from brooms, brushes and dustpans.


	3.9 FINAL CLEANING
	A. Clean adjacent non-concrete surfaces of spillage and debris. Use detergent and soft brushes or cloths, as necessary.
	B. Remove masking materials, leaving no residues that could trap dirt.

	3.10   FIELD QUALITY CONTROL
	A. Architect's Project Representatives: Architect will assign Project representatives to help carry out Architect's responsibilities at the site, including observing progress and quality of portion of the Work completed. Allow Architect's Project repr...
	B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until Architect's Project representatives have had reasonable opportunity to make obser...
	C. Manufacturer's Field Service: Engage paint-remover manufacturer's and chemical-cleaner manufacturer's factory-authorized service representatives for consultation and Project-site inspection and provide on-site assistance when requested by Architect...
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	SECTION 04 03 10 – HISTORIC STONE MASONRY CLEANING
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes historic treatment work consisting of cleaning exposed historic stone masonry surfaces.
	B. Related Requirements:
	1. Section 01 35 91 "Historic Treatment Procedures" for general historic treatment requirements.
	2. Section 04 03 42 "Historic Stone Masonry Repair and Repointing" for stone masonry repair treatment requirements.


	1.3 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.4 DEFINITIONS
	A. Very Low-Pressure Spray: Less than 100 psi (690 kPa);
	B. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa);
	C. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa);
	D. High-Pressure Spray: 800 to 1200 psi (5510 to 8250 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference on historic masonry cleaning at General Contractor’s field office adjacent to project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic treatment and cleaning.
	2. Review methods and procedures related to cleaning historic masonry, including, but not limited to, the following:
	a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, and sequencing.
	c. Quality-control program.
	d. Fire-protection plan.
	e. Cleaning program.
	f. Coordination with building occupants or City personnel.



	1.6 SEQUENCING AND SCHEDULING
	A. Work Sequence: Perform historic masonry cleaning work in the following sequence, using the gentlest methods possible first:
	1. Remove plant growth.
	2. Inspect masonry for open mortar joints. Where repairs are required, delay further cleaning work until after repairs are completed, cured, and dried to prevent the intrusion of water and other cleaning materials into the wall.
	3. Remove paint.
	4. Clean masonry.

	B. Scaffolding, if required, shall be self-supporting and not anchored to historic materials or features. Coordinate scaffolding with other rehabilitation work.

	1.7 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include material descriptions and application instructions.
	2. Include test data substantiating that products comply with requirements.


	1.8 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For historic treatment specialists including field supervisors and workers, paint-remover manufacturer, and chemical-cleaner manufacturer.
	B. Preconstruction Test Reports: For cleaning materials and methods.
	C. Quality-control program.
	D. Cleaning program.

	1.9 QUALITY ASSURANCE
	A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and Guidelines.
	B. Historic Treatment Specialist Qualifications: A qualified historic masonry cleaning specialist. Experience cleaning new masonry work is insufficient experience for historic treatment work.
	C. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing masonry paint removers that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for ...
	D. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry cleaners that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for con...
	E. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for super...
	F.      Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, sequence, and equipment to be used; protection of surrounding materials; and control of runoff during operations.
	1. If materials and methods other than those indicated are proposed for any phase of cleaning work, add to the quality-control program a written description of such materials and methods, including evidence of successful use on comparable projects, an...

	G. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Cleaning: Clean an area approximately 3ft by 3 ft (9 ft sq. ft.) where indicated by architect for each type of masonry, surface condition, and products.
	a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions. Do not test cleaners and methods known to have deleterious effect.
	b. Allow a waiting period of not less than seven days after completion of sample cleaning to permit a study of sample panels for negative reactions.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.


	1.10 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified historic treatment specialist or one or more chemical-cleaner and paint-remover manufacturers to perform preconstruction testing on masonry surfaces.
	1. Use test areas as indicated and representative of proposed materials and existing construction.
	2. Propose changes to materials and methods to suit Project.


	1.11 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit masonry cleaning work to be performed according to product manufacturers' written instructions and specified requirements.
	B. Clean masonry surfaces only when air temperature is 40 deg F (4 deg C) and above and is predicted to remain so for at least seven days after completion of cleaning.

	1.12 WARRANTIES
	A. Cleaning Warranty: Cleaning procedures shall be warranted for a period of two years against harm to substrate (masonry and mortar) or to adjacent materials including, but not limited to, discoloration of substrate from improper procedures or usage,...


	PART 2 -  PRODUCTS
	2.1 PAINT REMOVERS
	A. Solvent-Type Paste Paint Remover: Manufacturer's standard water-rinsable, solvent-type paste or gel formulation, for removing paint from masonry.
	1. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Sure Klean Fast Acting Stripper, or comparable product by one of the following:
	a. Diedrich Technologies Inc., a division of Sandell Construction Solutions; 505 Special Coatings Stripper.
	b. Hydrochemical Techniques, Inc.; HydroClean HT-300 Solvent Paint Remover.
	c. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-rinsable, solvent-type paste, gel, or foamed emulsion formulation for removing paint from masonry; and containing no methanol or methylene chloride.
	d. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro Klean SafStrip or Enviro Klean SafStrip 8, or comparable product by one of the following:
	e. ABR Products, Inc.; ABR Citrus Paint Removers or Super Bio Strip Gel.
	f. Dumond Chemicals, Inc.; Peel Away 7 without paper covering, Smart Strip or Smart Strip Pro.
	g. EaCo Chem, Inc.; InStrip.
	h. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, water-rinsable, solvent-type paste or gel formulation for removing paint from masonry; and containing no methanol or methylene chloride.

	2. Basis-of-Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Enviro Klean Safety Peel 1, or comparable product by one of the following:
	a. Dumond Chemicals, Inc.; Peel Away 6 or Peel Away 7.



	2.2 CLEANING MATERIALS
	A. Water: Potable.
	B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
	C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solut...
	E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces.
	1. Basis of Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Sure Klean 942 Limestone & Marble Cleaner, or comparable product by one of the following:
	a. Dumond Chemicals, Inc.; Safe n' Easy Ultimate Stone and Masonry Cleaner.
	b. Price Research, Ltd.; Price Marble Cleaner-Gel.
	c. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic soiling from ordinary building materials, including polished stone, stone masonry, aluminum, plastics, and wood.

	2. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABR Products, Inc.; Building Wash 3.
	b. Cathedral Stone Products, Inc.; D/2 Biological Solution.
	c. Diedrich Technologies Inc., a division of Sandell Construction Solutions; Diedrich 910PM Polished Marble/Granite Cleaner.
	d. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer or Safe n' Easy Limestone Cleaner.
	e. Hydrochemical Techniques, Inc.; HydroClean HT-700 Polished Marble & Granite Cleaner.
	f. Price Research, Ltd.; Price Non-Acid Masonry Cleaner.
	g. PROSOCO, Inc.; Stand Off All Surface Cleaner or Stand Off Liquid Marble Cleaner.



	2.3 ACCESSORY MATERIALS
	A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
	1. Basis of Design Products: Subject to compliance with requirements, PROSOCO, Inc.; Sure Klean Strippable Masking, or comparable product by one of the following:
	a. ABR Products, Inc.; ABR Rubber Mask.
	b. Price Research, Ltd.; Price Mask.


	B. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could do the following:
	a. Remove, alter, or harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in contract.
	b. Leave residue on surfaces.




	PART 3 -  EXECUTION
	3.1 CLEANING MASONRY, GENERAL
	A. Historic materials shall not be damaged or marred in the process of cleaning. Cleaning shall conform to ASTM C 1515.
	B. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 20 feet (6 m) away by Architect.
	C. Coordinate masonry cleaning with hazardous materials abatement work requirements and procedures.
	D. Temporarily caulk or otherwise protect open joints to prevent water and cleaner intrusion into the interior of the structure from pressure spraying.
	E. Protect non-masonry materials and severely deteriorated masonry by approved methods prior to initiation of cleaning operations.
	F. Masonry cleaning shall remove all organic and inorganic contaminants from the surface and pores of the substrate, returning the masonry to its natural color. Surfaces shall be evenly cleaned with no evidence of streaking or bleaching. The cleaning ...
	G. Cleaned masonry shall have a neutral pH. Use the gentlest methods possible for cleaning historic masonry to achieve the desired results. Make test patches to determine a satisfactory cleaning result.
	H. Cleaning shall proceed in an orderly manner, working from top to bottom of each scaffold width and from one end of each elevation to the other. Perform cleaning in a manner which results in uniform coverage of all surfaces, including corners, moldi...
	I. The cleaning materials, equipment, and methods shall not result in staining, erosion, marring, or other damage to the surfaces of the structure. Following an initial inspection and evaluation of the structure and surfaces, give the structure a surf...
	J. Following completion of the surface cleaning of the structure (or side of structure) the masonry shall be dried prior to the start of any repair work.
	K. The following sequence of methods shall be used to determine the least aggressive, effective cleaning method:
	1. Water with brushes.
	2. Water with mild soap.
	3. Water with sodium hypocholorite (household beach).
	4. Water with stronger soap plus vinegar (but not on calcareous masonry).
	5. Stronger chemical cleaners, only when above methods are determined to be ineffective by the Architect.

	L.      Acidic chemical cleaners shall not be used on limestone, marble, concrete and other calcareous (calcium containing) masonry materials.
	M. Use only those cleaning methods indicated for each masonry material and location.
	1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning methods do not damage masonry.
	a. Equip units with pressure gauges.
	b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.
	c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.
	d. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated.
	e. For steam application, use steam generator capable of delivering live steam at nozzle.
	f. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces. Keep wall wet below ...


	N. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph above, so that cleaned surfaces blend smoothly into s...
	O. Water Application Methods:
	1. Water-Soak Application: Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated. Apply water at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles. Er...
	2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 12 inches (300 mm) from masonry surface, and apply water in horizontal back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.

	P. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces according to chemical-cleaner manufacturer's written instructions. Do not allow chemicals to remain on surface for periods longer than those indicated or recommended ...
	Q. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner i...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.

	R. After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks.

	3.2 PRELIMINARY CLEANING
	A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and allowing remaining growth to dry as long as possible before removal. Rem...
	B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are resistant to planned cleaning methods. Extraneous substances include paint, and calking.
	1. Carefully remove heavy accumulations of rigid materials from masonry surface with flat palette knife, and stiff nylon or natural fiber brushes. Do not scratch or chip masonry surface.
	2. Remove paint and calking with low-order, solvent-type paste paint remover or covered, solvent-type paste paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Repeat application up to two times if needed.



	3.3 PAINT REMOVAL
	A. Paint-Remover Application, General: Apply paint removers according to paint-remover manufacturer's written instructions. Do not allow paint removers to remain on surface for periods longer than those indicated or recommended in writing by manufactu...
	B. Paint Removal with Solvent-Type Paste Paint Remover:
	1. Remove loose and peeling paint using low pressure water spray, scrapers, stiff natural-fiber bristle brushes, or a combination of these. Let surface dry thoroughly.
	2. Apply thick coating of paint remover to painted surface with natural-fiber cleaning brush, deep-nap roller, or large paint brush. Apply in one or two coats according to manufacturer's written instructions.
	3. Allow paint remover to remain on surface for period recommended in writing by manufacturer or as determined by preconstruction testing.
	4. Rinse with hot water applied by low pressure spray to remove chemicals and paint residue.

	C. Paint Removal with Covered, Solvent-Type Paste Paint Remover:
	1. Apply with a brush, roller, or trowel, 1/16” to 1/8” thick. Do not dilute or alter. Apply and prepare per manufacturer’s instructions.
	2.  Cover Safety Peel 1 with sheets of Enviro Klean OverCoat, printed side outward. Rub gently to remove air pockets and ensure smooth, overall adhesion.
	3. Let Safety Peel 1 and OverCoat™ dwell at least two hours before evaluating their effectiveness. Some types and thicknesses of coatings may need dwell times of up to 24 hours. Multiple applications may also be necessary.
	4. Remove and collect the paste, paper, and dissolved material by inserting a trowel, spatula or other paint scraping tool through the paste and lifting it from the surface. Remove as much as possible. Reapply as needed.
	5. Rinse surface clean with water, preferably heated water, to improve removal effectiveness. Let cleaned surface dry thoroughly before any other treatment is applied. If residual product has dried on the surface, wet it down with warm water and keep ...
	6. Dispose of paper, spent cleaner and dissolved coatings/contaminants according to local, state and federal regulations.


	3.4 CLEANING STONE MASONRY
	A. Cold-Water Soak:
	1. Continue spraying until surface encrustation has softened sufficiently to permit its removal by water wash, as indicated by cleaning tests.
	2. Remove soil and softened surface encrustation from surface with cold water applied by low-pressure spray.

	B. Hot-Water Wash: Use hot water applied by low-pressure spray.
	C. Detergent Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar joints and crevices. Dip brush in solution often to ensure that adequate ...
	3. Rinse with hot water applied by low pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup.

	D. Mold, Mildew, and Algae Removal:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with hot water applied by low pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup.

	E. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch (3-mm) thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer and established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with hot water applied by low pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.

	F.      Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to surface as directed by manufacturer with a brush or low-pressure spray.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer and established by mockup.
	4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure above, where required to produce cleaning effect established by mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.

	G. One-Part Limestone Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to surface by brush or low-pressure spray.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer and established by mockup.
	4. Immediately repeat application of one-part limestone cleaner as indicated above over the same area.
	5. Rinse with hot water applied by medium-pressure spray to remove chemicals and soil.


	3.5 FINAL CLEANING
	A. Clean adjacent non-masonry surfaces of spillage and debris. Use detergent and soft brushes or cloths.
	B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	C. Remove masking materials, leaving no residues that could trap dirt.

	3.6 FIELD QUALITY CONTROL
	A. Architect's Project Representatives: Architect will assign Project representatives to help carry out Architect's responsibilities at the site, including observing progress and quality of portion of the Work completed. Allow Architect's Project repr...
	B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until Architect's Project representatives have had reasonable opportunity to make inspe...



	040342 - HISTORIC STONE MASONRY REPAIR AND REPOINTING
	SECTION 04 03 42 – HISTORIC STONE MASONRY REPAIR AND REPOINTING
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes historic treatment work consisting of repairing, reconstructing, and repointing historic stone masonry assemblies as follows:
	1. Repairing historic stone masonry walls and assemblies, including replacing or reinstalling whole and partial units.
	2. Reconstructing partial or whole sections of deteriorated historic stone masonry walls and assemblies with salvaged historic and new masonry materials.
	3. Repointing historic stone masonry joints with appropriate and compatible mortar material.

	B. Related Requirements:
	1. Section 01 35 91 "Historic Treatment Procedures."
	2. Section 02 42 96 "Historic Removal and Dismantling" for historic removal and dismantling work.
	3. Section 03 30 00 “Cast-in-place Concrete” for new concrete footings and retaining walls for reconstructing partial or whole sections of deteriorated historic stone masonry walls and assemblies.
	4. Section 0 40 310 "Historic Stone Masonry Cleaning" for cleaning treatments for historic stone masonry walls and assemblies.
	5. Section 04 05 15 "Preparing Lime Mortars" for guidance on preparing lime mortar for repointing and repairing designated historic stone masonry in which the existing construction consists of lime mortar.
	6. Section 04 30 00 “Natural Stone Veneer” for new stone masonry walls and assemblies adjacent to historic stone masonry walls and assemblies.
	7. Section 05 05 19 “Post-installed Concrete and Masonry Anchors” for structural masonry anchors for reconstructing partial or whole sections of deteriorated historic stone masonry walls and assemblies.


	1.3 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.4 DEFINITIONS
	A. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s).
	B. Face Bedding: Setting of historic stone masonry with the rift or natural bedding planes (strata) vertical and parallel to the wall plane rather than horizontal or "naturally bedded," which holds bedding planes together by gravity.
	C. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from pointing mortar installed after masonry is set in place.
	D. Rift: The most pronounced direction of splitting or cleavage of stone masonry material.
	E. Stone Masonry Terminology: ASTM C 119.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at the General Contractor’s field office adjacent to project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to stone masonry historic treatment and repair.
	2. Review methods and procedures related to repairing historic stone masonry including, but not limited to, the following:
	a. Verify historic treatment specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, sequencing, tolerances, and required clearances.
	c. Quality-control program.
	d. Fire-protection plan, if applicable.
	e. Stone masonry historic treatment program.
	f. Coordination with City of San Antonio’s Parks and Recreation Department.



	1.6 SEQUENCING AND SCHEDULING
	A. Order sand and gray portland cement, if any, for colored mortar immediately after approval of mockups. Take delivery of and store at Project site a quantity sufficient to complete Project.
	B. Work Sequence: Perform stone masonry historic treatment work in the following sequence, which includes work specified in this and other Sections:
	C. Remove plant growth.
	1. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
	2. Remove paint, if present, from stone masonry surfaces. (Refer to section 040310 “Historic Stone Masonry Cleaning”)
	3. Clean stone masonry. (Refer to section 040310 “Historic Stone Masonry Cleaning”)
	4. Rake out mortar from joints surrounding stone masonry to be replaced and from joints adjacent to stone masonry repairs along joints.
	5. Repair stone masonry, including replacing existing stone masonry with new stone masonry. If required, repair backup masonry or provide structural concrete footings and retaining walls where indicated in drawings.
	6. Rake out mortar from joints to be repointed.
	7. Point mortar and sealant joints.
	8. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.

	D. Scaffolding, if required, shall be self-supportive and not anchored to historic materials or features. Coordinate scaffolding with other work.

	1.7 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	1. Include recommendations for product application and use. Include test data substantiating that products comply with requirements.

	C. Shop Drawings:
	D. Include plans, elevations, sections, and locations of stone masonry repair work on the structure.
	1. Indicate complete dimensions and size range for new stone masonry units and their jointing, showing relation of existing to new units.
	2. Show partial replacement stone masonry units (dutchmen), if applicable.
	3. Indicate setting number of each new stone masonry unit and its location on the structure in annotated plans and elevations.
	4. Show provisions for expansion joints or other sealant joints, as required.
	5. Show provisions for flashing, lighting fixtures, conduits, railings, and weep holes as required.
	6. Show replacement and repair anchors, including drilled-in pins. Include details of anchors within individual stone masonry units, with locations of anchors and dimensions of holes and recesses in stone masonry required for anchors, including direct...
	7. Show locations of scaffolding and points of scaffolding in contact with masonry. Include details of each point of contact or anchorage, if required.  Direct contact of scaffolding with historic masonry materials should be avoided, if possible.

	E. Samples for Initial Selection for each exposed product or accessory and for each color and texture specified for the following:
	1. Colored Mortar: Submit sets of mortar that will be left exposed in the form of sample mortar strips, 6 inches (150 mm) long by 1/4 inch (6 mm) wide, set in aluminum or plastic channels.
	a. Have each set contain a close color range of at least three Samples of different mixes of colored sands and cements that produce a mortar matching the existing, cleaned mortar when cured and dry.
	b. Submit with precise measurements on ingredients, proportions, gradations, and sources of colored sands from which each Sample was made.
	c. Each type of sand used for mortar; minimum 8 oz. (240 mL) of each in plastic screw-top jars.
	d. For blended sands, provide Samples of each component and blend. Identify blend ratio.
	e. Identify sources, both supplier and quarry, of each type of sand.

	2. Patching Compound: Submit sets of patching compound Samples in the form of plugs (patches in drilled holes) in sample units of stone masonry representative of the range of stone masonry colors on the building.
	a. Have each set contain a close color range of at least three Samples of different mixes of patching compound that matches the variations in existing stone masonry when cured and dry.

	3. Include similar Samples of accessories involving color selection.

	F.      Samples for Verification: For the following:
	1. Each type of replacement stone masonry. Include sets of Samples to show full range of color, texture, grain, veining, and finish to be expected. Provide sets of at least three 12-by-12-inch (300-by-300-mm) Samples for each type, but no fewer than n...
	2. Each type of patching compound in form of briquettes, at least 3 inches (75 mm) long by 1-1/2 inches (38 mm) wide. Document each Sample with manufacturer and stock number or other information necessary to order additional material.
	3. Each type of adhesive.
	4. Accessories: Each type of anchor, accessory, and miscellaneous support.


	1.8 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For historic treatment specialists, including field supervisors and workers, testing service.
	B. Preconstruction Test Reports: For existing stone masonry and mortar and replacement stone masonry.
	C. Quality-control program.
	D. Stone masonry historic treatment program.

	1.9 QUALITY ASSURANCE
	A. Basis for Standard of Care: U.S. Department of the Interior – National Park Service – Standards and Guidelines.
	B. Historic Treatment Specialist Qualifications: A qualified historic stone masonry repair specialist. Experience installing standard unit masonry or new stone masonry is insufficient experience for stone masonry historic treatment work.
	1. A list of similar jobs, completed within the last seven years, shall be provided. Identify when, where, and for whom the work was performed.
	2. Historic Treatment Specialist Firms: Subject to compliance with requirements, firms that may provide historic stone masonry repair include, but are not limited to, the following:
	a. Curtis Hunt Restorations, Inc., 14915 Cassiano Road, Elmendorf, Texas 78112, tel. 210.635.8872, fax 210.635.7739, email huntrestorations@yahoo.com.


	C. Stone Masonry Historic Treatment Program: Prepare a written, detailed description of materials, methods, equipment, and sequence of operations to be used for each phase of the historic treatment work including protection of surrounding materials an...
	1. Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for supervising worker performance...
	2. Include methods for keeping exposed mortar damp during curing period.
	3. If materials and methods other than those indicated are proposed for any phase of historic treatment work, add to the quality-control program a written description of such materials and methods, including evidence of successful use on comparable pr...

	D. Mockups: Prepare mockups of historic treatment on new mockup panels to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation.  No masonry or mortar shall be used in the work unti...
	1. Stone Masonry Repair and Repointing: Prepare sample areas for each type of stone masonry indicated to have repair work performed. If not otherwise indicated, size each mockup not smaller than two adjacent whole units or approximately 48 inches (120...
	a. Replacement: Four stone masonry units replaced.
	b. Partial Stone Replacement: Two partial stone replacements (dutchman repairs).
	c. Crack Injection: Apply crack injection in two separate areas, each approximately 36 inches (900 mm) long.
	d. Patching: Three small holes at least 1 inch (25 mm) in diameter.

	2. Repointing: Rake out joints in two separate areas, each approximately 36 inches (900 mm) high by 48 inches (1200 mm) wide for each type of repointing required and repoint one of the areas.
	3. Stone Masonry Reconstruction: Prepare free-standing walls of each type of stone masonry indicated for reconstruction where directed by Architect unless otherwise indicated. Demonstrate quality of materials, workmanship, and compatibility with exist...
	a. Coordinate mockup construction with requirements found in Section 033000 “Cast-in-place Concrete” for footings, retaining walls, and structural masonry anchors for reconstructing partial or whole sections of deteriorated historic stone masonry walls.
	b. Masonry Reconstruction Mockups are not to be incorporated into the completed Work, but shall remain undisturbed until time of Substantial Completion.   Upon Substantial Completion, remove all Masonry Reconstruction Mockups completely.


	E. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	1. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.10 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on masonry materials as follows:
	B. Provide test specimens as indicated and representative of proposed materials and existing construction.
	1. Replacement Stone Masonry: Test each proposed type of replacement stone masonry, according to ASTM C 170/C 170M for compressive strength, wet and dry, perpendicular, and parallel to rift; ASTM C 99/C 99M for modulus of rupture, wet and dry, perpend...
	2. Existing Stone Masonry: Test each type of existing masonry indicated for replacement, according to ASTM C 170/C 170M for compressive strength, wet and dry, perpendicular, and parallel to rift; ASTM C 99/C 99M for modulus of rupture, wet and dry, pe...
	3. Existing Mortar: Test according to ASTM C 295, ASTM C 1324, and acid reduction methods, modified as agreed by testing service and Architect for Project requirements, to determine proportional composition of original ingredients, sizes and colors of...

	C. MORTAR ANALYSIS
	1. Test and analyze existing original historic mortar before repointing in order to provide a match with the new repointing mortar.
	2. Historic mortars are usually softer than newer mortars, often using lime as a binder rather than cement. Lime for repointing mortar shall conform to ASTM C 207, Type S, unless otherwise specified.
	3. Full laboratory analysis of the existing mortar shall conform to ASTM C 1324.

	D. TAKING AND PREPARATION OF SAMPLES
	1.  Take and analyze samples of unweathered original historic mortar and different type of mortar in the structure to match the new mortar to be used for repointing.
	2. Four samples of each type of mortar to be matched shall be removed with a hand chisel from several locations on each building. Set aside the largest sample for comparison with the repointing mortar.
	3. The remaining samples shall be broken apart with a wooden mallet, powdering them into their constituent parts.
	4. Temporary Patch: As directed by Architect, provide temporary materials followed by permanent repairs at locations from which existing samples were taken, if applicable.


	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Deliver stone masonry units to Project site strapped together in suitable packs or pallets or in heavy-duty crates and protected against impact and chipping.
	B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	D. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if containers have been damaged or have been opened for more than two days.
	E. Store lime putty covered with water in sealed containers.
	F.      Store sand where grading and other required characteristics can be maintained, and contamination avoided.
	G. Handle stone masonry to prevent overstressing, chipping, defacement, and other damage.

	1.12 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit repair work to be performed according to product manufacturers' written instructions and specified requirements.
	B. Temperature Limits, General: Repair stone masonry units only when air temperature is between 40 and 90 deg F (4 and 32 deg C) and is predicted to remain so for at least seven days after completion of the Work unless otherwise indicated.
	C. Cold-Weather Requirements: Comply with the following procedures for stone masonry repair unless otherwise indicated:
	D. When air temperature is below 40 deg F (4 deg C), heat mortar ingredients, repair materials, and existing stone masonry to produce temperatures between 40 and 120 deg F (4 and 49 deg C).
	1. When mean daily air temperature is below 40 deg F (4 deg C), provide enclosure and heat to maintain temperatures above 32 deg F (zero deg C) within the enclosure for seven days after repair.

	E. Hot-Weather Requirements: Protect stone masonry repair when temperature and humidity conditions produce excessive evaporation of water from mortar and patching materials. Provide artificial shade and wind breaks and use cooled materials as required...
	F.      For manufactured repair materials, perform work within the environmental limits set by each manufacturer.

	1.13 WARRANTIES
	A. Repair Warranty: Repair procedures, including repointing, shall be warranted for a period of two years against: discoloration or mismatch of new mortar to adjacent original historic mortar, discoloration, or damage to masonry from improper mortar c...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations: Obtain each type of material for repairing historic masonry (stone, cement, sand, etc.) from single source with resources to provide materials of consistent quality in appearance and physical properties.
	B. Materials, physical and chemical properties, and composition of masonry and mortar used in renovation work shall match that of original existing masonry and mortar to be repaired, unless samples and testing determine that existing mixtures and mate...

	2.2 MASONRY MATERIALS
	A. Stone Masonry Matching Existing: Provide natural building stone of variety, color, texture, grain, veining, finish, size, and shape to match existing stone masonry and with physical properties within 10 percent of those determined from preconstruct...
	B. Salvaged Stone Masonry: A limited quantity of loose historic stone masonry is available on site or from disassembly of failing masonry walls for reuse, if material testing of representative samples of the salvaged are demonstrated meet preconstruct...

	2.3 MORTAR MATERIALS
	A. Portland Cement: ASTM C 150/C 150M, Type I or Type II; white where required for color matching of mortar.
	B. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.
	C. Hydrated Lime: ASTM C 207, Type S.
	D. Mortar Sand: ASTM C 144 unless otherwise indicated.
	1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	2. Colored Mortar: Provide natural sand of color necessary to produce required mortar color.
	3. For exposed mortar, provide sand with rounded edges.

	E.     Water: Potable.

	2.4 MORTAR MIXES
	A. Refer to Section 040515 “Preparing Lime Mortars for Masonry” for suggested mortar mixes, subject to verification through Preconstruction Testing.

	2.5 REPAIR MATERIALS
	A. Masonry and mortar materials used for repair and renovation shall match the original existing historic materials as closely as possible in composition, color, texture, strength, size, finishing and porosity based on results of mortar materials test...
	B. Mortar Patching Mix For Epoxy Injection:
	1. Use salvaged mortar ground into powder consistency and mix into manufacturer’s epoxy masonry adhesive used for both epoxy injection.


	2.6 EPOXY MASONRY ADHESIVE FOR EPOXY INJECTION
	A. Manufacturer: Edison Coatings; 3 Northwest Drive; Plainville, CT 06062; www.edisoncoatings.com.
	1. Flexi-seal 510 for cracks 1/16” in width or smaller.
	2. Flexi-seal 510-U for cracks larger than 1/16” in width, and a maximum width of 1/8”.


	2.7 ACCESSORY MATERIALS
	A. Masonry Anchors and Pins: Fabricate anchors, if required, from Type 304 stainless steel.
	B. Masking Tape: Non-staining, non-absorbent material; compatible with mortar, joint primers, sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive.
	C. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could do the following:
	a. Remove, alter, or harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in contract.
	b. Leave residue on surfaces.




	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Prevent mortar from staining face of surrounding stone masonry and other surfaces.
	B. Cover sills, ledges, and other projecting items to protect them from mortar droppings.
	1. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering.
	2. Immediately remove mortar splatters in contact with exposed masonry and other surfaces.


	3.2 STONE MASONRY REPAIR, GENERAL
	A. Repair Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed from 20 feet (6 m) away by Architect.
	B. Repaired surfaces shall match adjacent existing surfaces in all respects.
	C. Masonry repair shall proceed only after the cause of deterioration has been identified and corrected.
	D. Masonry repair shall proceed only after the area to be repaired has been cleaned.
	E. The materials, methods and equipment proposed for use in the repair work shall be demonstrated in test panels.
	F.      The location, number, size and completed test panels shall be subject to approval.
	G. Use products in accordance with the manufacturer's instructions.
	H. The exposed surfaces of masonry and mortar repair shall match the finish, color, texture, and surface detail of the original surface.
	I.      Mechanical finishing and texturing may be required to produce the required finish and appearance.
	J.       The finishing and texturing shall conceal bond lines between the repaired area and adjacent surfaces. The texturing shall provide replication of all surface details, including tooling and machine marks.
	K. The equipment used in finishing and texturing shall be a low-impact energy type which will not weaken the patch or damage the patch bond and the adjacent concrete.

	3.3 STONE MASONRY REPLACEMENT, GENERAL
	A. Replace masonry with salvaged stone from disassembled walls and approved sources.
	B. If a few isolated masonry units are to be replaced, remove each without disturbing the surrounding masonry. Deteriorated masonry units and mortar requiring replacement shall be removed by hand chiseling.
	C. Adjoining masonry units shall not be damaged during the removal of deteriorated units and mortar.
	D. Test the new element for fitting into its space without mortar. If wedges are used to support and align the new unit, they shall be covered with at least 1-1/2 inches of mortar when pointing is complete.
	E. Cover the four sides and back of the space with sufficient mortar to ensure that there will be no air spaces when the new unit is set. The new unit shall be lined up and set by tapping it into place with a wooden or rubber mallet.
	F.      Align face of new unit with that of existing masonry.
	G. Joints shall be repointed to match the rest of the wall after new units have been properly installed and adjusted.
	H. Clean replacement areas with a non-metallic brush and water to remove excess mortar.

	3.4 STONE REMOVAL AND REPLACEMENT
	A. At locations indicated, remove stone that has deteriorated or is damaged beyond repair or is to be reused. Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size ...
	B. Support and protect remaining masonry that was supported by removed stone.
	C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, loose units in existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated items.
	E. Remove in an undamaged condition as many whole stone units as possible. Remove mortar and sealant from surfaces of removed stones.
	F.     Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for stone replacement.
	G. Replace removed damaged stone with other removed stone in good condition, where possible, matching existing stone. Do not use broken units unless they can be cut to usable size.
	H. Rift: Do not allow face bedding of stone. Before setting, inspect to verify that each stone has been cut so that, when it is set in final position, the rift or natural bedding planes are predominantly horizontal. Reject stone with vertical bedding ...
	I.      Install replacement stone into bonding and coursing pattern of existing stone. If cutting is required, use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges. Finish edges to blend with appearance of edges of existing ...
	1. Maintain joint width for replacement stone to match existing joints.
	2. For narrow joints, use setting buttons or shims to set stone accurately spaced with uniform joints.

	J.      Set replacement stone with rebuilding (setting) mortar and with completely filled bed, head, and collar joints. Butter vertical joints for full width before setting and set units in full bed of mortar unless otherwise indicated.
	1. Replace existing anchors, if any, with new anchors of size and type indicated in Structural Engineer’s drawings and specifications.
	2. Tool exposed mortar joints in repaired areas to match joints of surrounding existing stonework.

	K. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.
	L.      Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.


	3.5 PARTIAL STONE REPLACEMENT
	A. Remove defective portion of existing stone unit (backing stone). Carefully remove defective portion of stone by making vertical and horizontal saw cuts at face of backing stone and removing defective material to depth required for fitting partial r...
	1. Make edges of backing stone at cuts smooth and square to each other and to finished surface; essentially rectangular. Make back of removal area flat and parallel to stone face.
	2. Do not overcut at corners and intersections. Hand trim to produce clean sharp corners with no rounding and no damage to existing work to remain.
	3. If backing stone becomes further damaged, remove damaged area and enlarge partial replacement as required.

	B. Cut and trim partial replacement to accurately fit area where material was removed from backing stone. Fabricate to size required to produce joints between partial replacement and backing stone of no more than 1/8 inch (3 mm) in width, and to produ...
	C. Concealed Pinning: Before applying adhesive, prepare for concealed mechanical anchorage consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled into backing stone and into, but not thro...
	D. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat bonding surfaces of backing stone and partial replacement, completely filling all crevices and voids.
	E. Apply partial replacement while adhesive is still tacky and hold securely in place until adhesive has cured. Use shims, clamps, wedges, or other devices as necessary to align face of partial replacement with face of backing stone.

	3.6 STONE PATCHING
	A. Patch the following stone units unless another type of repair or replacement is indicated:
	1. Units indicated to be patched.
	2. Units with holes.
	3. Units with chipped edges or corners.  Patch chipped edges or corners measuring over 3/4 inch (19 mm) in least dimension.
	4. Units with small areas of deep deterioration. Patch deep deteriorations measuring over 3/4 inch (19 mm) in least dimension and over 1/4 inch (6 mm) deep.

	B. Remove deteriorated material and remove adjacent material that has begun to deteriorate. Carefully remove additional material so patch does not have feathered edges but has square or slightly undercut edges on area to be patched and is at least 1/4...
	C. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of stone unit.
	D. Mix patching compound in individual batches to match each stone unit being patched.
	E. Brush-coat stone surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	F. Place patching compound in layers as recommended in writing by patching compound manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick. Roughen surface of each layer to provide a key for next layer.
	1. Simple Details: Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of the stone. Shape and finish surface before or after curing, as determined by testing, to best match existing stone.
	2. Carved Details: Build patch up 1/4 inch (6 mm) above surrounding stone and carve surface to match adjoining stone after patching compound has hardened.

	G. Keep each layer damp for 72 hours or until patching compound has set.
	H. Remove and replace patches with hairline cracks or that show separation from stone at edges, and those that do not match adjoining stone in color or texture.

	3.7 REPOINTING STONEWORK
	A. Rake out and repoint joints to the following extent:
	1. All joints in areas indicated on Drawings.
	2. Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint Sealants."
	3. Joints at locations of the following defects:
	a. Holes and missing mortar.
	b. Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch (0.7 mm) thick.
	c. Cracks 1/8 inch (3 mm) or more in width and of any depth.
	d. Hollow-sounding joints when tapped by metal object.
	e. Eroded surfaces 1/4 inch (6 mm) or more deep.
	f. Deterioration to point that mortar can be easily removed by hand, without tools.
	g. Joints filled with substances other than mortar.


	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Remove mortar from joints to depth of joint width plus 1/8 inch (3 mm) but not less than 3/4 inch (20 mm) or not less than that required to expose sound, unweathered mortar. Do not remove unsound mortar more than 2 inches (50 mm) deep; consult Arch...
	2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square backs and to expose stone for contact with pointing mortar. Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of stone units or widen joints. Replace or patch damaged stone units as directed by Architect.
	a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated grinders without Architect's written approval based on approved quality-control program.


	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose stone, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water. If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas. Apply in layers not greater than 3/8 inch (9 mm) until a uniform depth is formed. Fully compact each layer thoroughly and allow it to b...
	3. After deep areas have been filled to same depth as remaining joints, point joints by placing mortar in layers not greater than 3/8 inch (9 mm). Fully compact each layer and allow it to become thumbprint hard before applying next layer. Where existi...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup. Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic hand misting, and periodic mist spraying using system of pipes, mist heads, and timers.
	b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth without eroding surface mortar.

	6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Remove mortar and repoint.

	F.      Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 days before beginning cleaning work.

	3.8 JOINT SEALING
	A. Provide joint sealing as specified in Section 07 0005 JOINT SEALERS.

	3.9 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	B. Discolorations which cannot be removed by these procedures shall be considered defective work.
	C. Perform cleaning work when temperature and humidity conditions allow the surfaces to dry rapidly.
	D. Protect adjacent surfaces from damage during cleaning operations.

	3.10 PROTECTION OF WORK
	A. Protect work against damage from subsequent operations.

	3.11  DEFECTIVE WORK
	A. Defective work shall be repaired or replaced, as directed, using approved procedures.

	3.12  FINAL INSPECTION
	A. Following completion of the work, inspect the structure for damage, staining, and other distresses. The patches shall be inspected for cracking, crazing, delamination, unsoundness, staining and other defects.
	B. The finish, texture, color and shade, and surface tolerances of the patches shall be inspected to verify that all requirements have been met.
	C. Repair surfaces exhibiting defects as directed.

	3.13 MASONRY-WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess non-historic stone masonry materials are Contractor's property. Excess salvaged historic stone masonry materials shall remain on site and stockpiled where directed by the City of San Antonio...
	B. Masonry Waste: Remove masonry waste and legally dispose of off City of San Antonio’s property.
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	SECTION 04 05 15 – PREPARING LIME MORTARS FOR HISTORIC MASONRY
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes guidance on preparing lime mortar for repointing and repairing designated historical limestone masonry in which the construction consists of lime mortar.
	B. Lime mortars are preferable to portland cement mortars for repointing and repairing historic masonry:
	1. Lime mortars are more permeable by water. Water passing through lime mortar will dissolve a small portion of the lime and then will deposit it in hairline cracks as the water evaporates.
	2. Lime mortars expand slightly during setting, and resists shrinkage which causes cracking.

	C. Lime mortars are more durable than generally recognized. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.
	2. Section 040342 "Historic Stone Masonry Repair and Repointing" for stone masonry repair treatment requirements.


	1.3 REFERENCES
	A. American Society for Testing and Materials (ASTM), 100 Barr Drive, West Conshohocken, PA 19428, (610) 832-9585 or FAX (610) 832-9555.

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Storage and Protection: Lime and cement must be protected from rainwater and ground moisture, as water vapor in the air can begin the setting process. Other materials also should be protected from contamination.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Lime: Should conform to ASTM C207, Type S, high plasticity, Hydrated Lime for Masonry Purposes.
	1. Lime which meets this standard will "work" well, resists drying during curing, and is sufficiently strong for the purpose of repointing and repairing.
	2. Lime expands as it hydrates, making high lime mortars more resistant to crack formation.

	B. Cement: Should conform to ASTM C150, Type I, White. It should not have more than 0.60% alkali nor more than 0.15% water soluble alkali. Use gray portland cement ONLY if a dark mortar is to be matched.
	1. Cement meeting this standard should increase the workability of the mortar, accelerate the setting time and slightly increase the strength of the mortar.
	2. The low alkali content will prevent efflorescence.

	C. Sand: Free of impurities and conforming to ASTM C144.
	1. 1. Sand color, size, and texture should match the original as closely as possible. Provide a sample of the sand for comparison to the original, and have it approved by Architect before beginning repointing work.
	2. When possible, use bar sand or beach sand rather than crushed sand for the repointing mortar. Bar sand or beach sand should be washed to remove the salts before using.
	a. Crushed sand has sharp edges, which makes it more "sticky" and difficult to work into the joints.
	b. Bar sand, on the other hand, has rounded edges and flows easily during the mortar application.
	c. The working characteristics of mortar made with crushed sand may be improved by adding a slight amount of portland cement. The amount of cement should be determined by experimentation, but should not exceed 20% of the total lime/cement binder. 20% ...


	D. Clean, potable water: If the water must be transported or stored in a container, the container must not impart any chemicals to the water.
	E. Stone dust finely ground from the same stone as that to be repointed.
	F. Additives: No antifreeze compounds or other admixture shall be used. Do not use anti-freeze compounds. These compounds are designed for use with cement mortars, and their effectiveness with high lime mortars is questionable. Furthermore, the compou...
	G. Air entraining agents are not recommended. These agents are designed for use with cement rather than lime, and they result in decreased bonding of the mortar and the masonry. Air entraining is not necessary with high lime mortars because of the nat...

	2.2 EQUIPMENT
	A. Surface temperature thermometer - can be either mechanical (less expensive but must be calibrated often) or digital electronic.
	B. Wooden mortar boxes
	C. Hoe
	D. Mesh screen
	E. Hawks: Plywood or steel hawk (mortar board)

	2.3 LIME MORTAR MIXES
	A. Some factors to consider when mixing lime mortar include durability, color and texture, and workability.
	1. Durability: Repointing mortar should be softer than the masonry units and the original mortar to reduce stresses at the edge of the masonry and, in the case of lime mortar, to reduce shrinkage which can cause cracks in the mortar.
	a. If the new mortar is harder than the masonry or the original mortar, it can cause serious stresses within the wall during thermal expansion and contraction, which can lead to deterioration of the masonry units rather than the mortar.
	b. If the mortar is softer, any deterioration which occurs will take place in the mortar, which is easier to replace than the units themselves.

	2. The repointing mortar should allow the passage of water, both liquid and vapor. If the mortar does not allow water to pass freely through it, the water can become trapped inside the wall, freeze, and cause serious deterioration to the masonry.
	3. Color and texture: The repointing mortar should match the original mortar in color, texture, and physical characteristics.
	a. Obtaining an accurate color match is best achieved by selecting an appropriate sand.
	1) Use sand which is similar to the original in color and gradation. Sand from more than one source may be required.
	2) For repointing of natural stones, use finely ground stone "dust" in the mortar to match the joints as closely as possible to the stone.

	b. If the original mortar was tinted, or if it is impossible to obtain a color match using sand, it may be necessary to use a special mortar pigment.  Caution: pigments may react with other ingredients in the mortar to form efflorescence. They may als...
	c. If pigments must be used, pure mineral oxides should be used because they do not fade or leach out of the mortar. Amount of pigment should not exceed 2% of the mortar mix by weight.
	d. Many mortars used before the twentieth century have small lumps of incompletely burned or ground lime, or other impurities. To match the original appearance of the masonry, these impurities must be included in the new repointing mortar. Use identic...

	4. Workability: The workability or plasticity of the mortar is a direct result of the selection of materials.

	B. Mortar Mix:
	1. Have the existing mortar completely analyzed to insure that the repointing mortar will not be less permeable/harder than the masonry units or the original mortar. IT IS BETTER TO HAVE MORTAR THAT IS MORE PERMEABLE THAN LESS.
	2. Measure all ingredients by cubic volume using a pre-established uniform measure, such as a small bucket, rather than a less uniform measure such as a shovel.
	3. For historic masonry set in lime mortar, use the following mortar mix:
	4. Mix a final "job-size" batch once the correct sand color, cement content, etc. have been determined through small tests to ensure the on-site mixing conditions will result in the same final product.



	PART 3 -  EXECUTION
	3.1 ERECTION, INSTALLATION, APPLICATION
	A. Mix Hydrated Lime:
	1. Add dry bagged hydrated lime to water. Stir and hoe the mass to form a thick cream.
	2. Allow to stand at least 24 hours before use.

	B. Prepare Roughage Premix (for later use):
	1. Accurately proportion the sand and lime using measuring boxes constructed to contain the exact volume of each ingredient required to make on batch.
	2. Mix sand and lime thoroughly for about ten minutes. Store in plastic-lined drums and seal until required. This compound may be stored indefinitely if. Kept sealed from air and kept from freezing.
	3. When required for use, add and mix the correct portion of gauging cement as specified and use immediately. Accurate portioning is very important.

	C. Add cements to lime and aggregate mixes immediately before the use of the mortar.
	1. 1. Perform all batching with wooden boxes or plastic pails of known volume to ensure standardization and conformity of measurement; shovel measurement of materials is not permitted.
	2. 2. Use box sizes that are sufficient for producing a batch size equal to one mixer load.
	3. 3. Mix dry ingredients thoroughly before adding any water (approximately five minutes).

	D. Add a small amount of water so that the mortar is just wet enough to hang on a trowel. Excess water will cause shrinkage and too little water will retard carbonation. Record the amount of water added so that it may be used as a guide for future bat...
	E. Mix mortars at least 10 minutes before using to improve workability and ensure thorough mixing. Automatic mixers should have rubber blades. Clean mixing boards and mixing machines thoroughly after each use to prevent hardened lumps of mortar from c...
	1. Repointing mortars may sit 1-2 hours after initial mixing and then may be remixed to a workable consistency. This is done to reduce shrinkage.
	2. Test the mix by holding a trowel with mortar on it upside down and shaking it once.
	a. If the mortar falls off without shaking, it has too much sand.
	b. If more than one shake is required, the mortar is too sticky or "plastic" and the lime content must be decreased.


	F.     Coloring Mortars:
	1. Take samples of freshly-broken mortar from the original masonry pointing. Note color of aggregate for color matching. Do not try to match the color of the binder. Use unweathered, unsoiled samples only.
	2. Prepare test patties of mortar approximating the inner color of the sample and set aside to dry for at least 72 hours. Drying time may be accelerated by placing the patty sample in an oven or over a hot-plate.
	3. Break the sample test patties and compare the inner portions to the original.

	G. Use repointing mortar within approximately 1-2 hours of final mixing. Retemper the mortar as necessary to maintain workability.
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