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SECTION 03 1000
CONCRETE FORMING AND ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Formwork for cast-in place concrete, with shoring, bracing and anchorage.
B. Form stripping.

1.02 RELATED REQUIREMENTS
A. Section 03 2000 - Concrete Reinforcing.
B. Section 03 3000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS
A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials; 2010

(Reapproved 2015).
B. ACI 301 - Specifications for Structural Concrete; 2016.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on void form materials and installation requirements.
C. Shop Drawings:  Indicate pertinent dimensions, materials, bracing, and arrangement of joints

and ties.
1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design formwork under direct supervision of a Professional Structural
Engineer experienced in design of concrete formwork and licensed in the State in which the
Project is located.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver prefabricated forms and installation instructions in manufacturer's packaging.

PART 2  PRODUCTS
2.01 FORMWORK - GENERAL

A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish
cast-in-place concrete work.

B. Design and construct to provide resultant concrete that conforms to 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.

2.02 WOOD FORM MATERIALS
A. Form Materials:  At the discretion of the Contractor.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify lines, levels and centers before proceeding with formwork.  Ensure that dimensions agree
with drawings.

3.02 ERECTION - FORMWORK
A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with

requirements of ACI 301.
B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to

overstressing by construction loads.
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3.03 FORM REMOVAL
A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own

weight and imposed loads.
END OF SECTION
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SECTION 03 2000
CONCRETE REINFORCING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Reinforcing steel for cast-in-place concrete.
B. Supports and accessories for steel reinforcement.

1.02 RELATED REQUIREMENTS
A. Section 03 1000 - Concrete Forming and Accessories.
B. Section 03 3000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS
A. ACI 301 - Specifications for Structural Concrete; 2016.
B. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2014 (Errata

2017).
C. ACI SP-66 - ACI Detailing Manual; 2004.
D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2016.
E. ASTM A704/A704M - Standard Specification for Welded Steel Plain Bar or Rod Mats for

Concrete Reinforcement; 2017.
F. ASTM A706/A706M - Standard Specification for Deformed and Plain Low-Alloy Steel Bars for

Concrete Reinforcement; 2016.
G. ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for

Concrete Reinforcement; 2016.
H. ASTM A996/A996M - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for

Concrete Reinforcement; 2016.
I. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2017.
J. AWS D1.4/D1.4M - Structural Welding Code - Reinforcing Steel; 2011.
K. CRSI (DA4) - Manual of Standard Practice; 2009.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Comply with requirements of ACI SP-66.  Include bar schedules, shapes of

bent bars, spacing of bars, and location of splices.
1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301.
PART 2  PRODUCTS
2.01 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi) (420 MPa).
1. Plain billet-steel bars.
2. Galvanized in accordance with ASTM A767/A767M, Class I.

B. Reinforcing Steel:  ASTM A706/A706M, deformed low-alloy steel bars.
1. Galvanized in accordance with ASTM A767/A767M, Class I.

C. Reinforcing Steel:  Deformed bars, ASTM A996/A996M Grade 40 (280), Type A.
1. Galvanized in accordance with ASTM A767/A767M, Class I.
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D. Reinforcing Steel Mat:  ASTM A704/A704M, using ASTM A615/A615M, Grade 40 (40,000 psi)
(280 MPa) steel bars or rods, unfinished.

E. Stirrup Steel:  ASTM A1064/A1064M steel wire, unfinished.
F. Steel Welded Wire Reinforcement (WWR):  Galvanized, deformed type;  ASTM

A1064/A1064M.
G. Reinforcement Accessories:

1. Tie Wire:  Annealed, minimum 16 gage, 0.0508 inch (1.29 mm).
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.
2.02 FABRICATION

A. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice.
B. Welding of reinforcement is permitted only with the specific approval of Architect.  Perform

welding in accordance with AWS D1.4/D1.4M.
1. Galvanized Reinforcement:  Clean surfaces, weld and re-protect welded joint in

accordance with CRSI (DA4).
PART 3  EXECUTION
3.01 PLACEMENT

A. Place, support and secure reinforcement against displacement.  Do not deviate from required
position.

3.02 FIELD QUALITY CONTROL
A. An independent testing agency, as specified in Section 01 4000, will inspect installed

reinforcement for conformance to contract documents before concrete placement. 
END OF SECTION
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SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Miscellaneous concrete elements, including equipment pads and footings.
B. Concrete curing.

1.02 RELATED REQUIREMENTS
A. Section 03 1000 - Concrete Forming and Accessories:  Forms and accessories for formwork.
B. Section 03 2000 - Concrete Reinforcing.
C. Section 07 9200 - Joint Sealants:  Products and installation for sealants and joint fillers for saw

cut joints and isolation joints in slabs.
1.03 REFERENCE STANDARDS

A. ACI 301 - Specifications for Structural Concrete; 2016.
B. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000

(Reapproved 2009).
C. ACI 308R - Guide to External Curing of Concrete; 2016.
D. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2014 (Errata

2017).
E. ASTM C150/C150M - Standard Specification for Portland Cement; 2017.
F. ASTM C330/C330M - Standard Specification for Lightweight Aggregates for Structural

Concrete; 2017a.
G. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan

for Use in Concrete; 2015.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.
C. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete
Mixtures.

1.05 QUALITY ASSURANCE
A. Perform work of this section in accordance with ACI 301 and ACI 318.

1.06 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 FORMWORK

A. Comply with requirements of Section 03 1000.
2.02 REINFORCEMENT

A. Comply with requirements of Section 03 2000.
2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, Type I - Normal Portland type.  
1. Acquire cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C 33.
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1. Acquire aggregates for entire project from same source.
C. Lightweight Aggregate:  ASTM C330/C330M.
D. Fly Ash:  ASTM C618, Class C or F.
E. Calcined Pozzolan:  ASTM C618, Class N.
F. Water:  Clean and not detrimental to concrete.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.
3.02 PREPARATION
3.03 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.
3.04 CONCRETE FINISHING
3.05 CURING AND PROTECTION

A. Comply with requirements of ACI 308R.  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.

3.06 DEFECTIVE CONCRETE
END OF SECTION
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SECTION 049010 - MASONRY RESTORATION AND CLEANING 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes, but not limited to, the following: Restoration and cleaning of existing masonry 

systems as indicated below: 

1. Taking of existing mortar samples, enough to perform test to qualify mortar mix materials. 

2. Cleaning exposed clay masonry surfaces of existing plant growth where existing. 

3. Clean down of existing masonry wall surfaces to remove soot and dirt prior to start of repair work. 

4. Repairing clay masonry, including replacing damaged units to match existing masonry. 

5. Removal of existing damaged mortar and re-pointing mortar joints to match existing masonry. 

6. Refractory mortar and masonry products. 

7. Concrete repair products. 

8. Final clean down of finished masonry work and sealing of masonry. 

 

B. Related Sections: 

1. DIVISION 06 - Rough Carpentry  

2. DIVISION 07 – Joints Sealants 

 

B. Unit Prices:  None 

 

1.2 DEFINITIONS 

1. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm. 

 

1.3 SUBMITTALS 

 

A. Procedure:  Comply with requirements of Section 013300.  Provide the following items noted in SECTION 

013300 and as modified below. 

1. Provide written description of Restoration and Cleaning methods for Owner and Architects review 

and acceptance prior to start of restoration work. 

 

B. Product Data:  For each type of product indicated.  Include recommendations for application and use from 

manufacture of cleaning product and Masonry product Manufacturer. 

1. Masonry Cleaning Products:  Submit manufacturer's product literature for following masonry 

cleaning products demonstrating compliance with specified requirements and including recom-

mendations for application and use. 

a. Job-mixed detergent solution 

b. Job-mixed mold, mildew, and algae remover 

c. Non-acidic liquid cleaner 

C. Samples:  For each exposed material required for replacing or repairing existing materials.  Before erecting 

mockups, submit the following samples: 

1. Clay Masonry Units: Submit 3 samples of each type of replacement clay masonry unit consisting 

of straps or panels containing at least 4 bricks in each strap or panel.  

2. Pointing Mortar:  Sand, submit sample of each type of sand used for pointing mortar including 

each component in blended sands.  Identify sources of each type of sand including supplier and 

quarry.  Perform testing of existing mortar on site for comparison with proposed mortar products 

and submit test data submittals to ensure compatibility.  Testing to be performed by certified test-

ing lab and signed by NJ licensed engineer.  Compatibility tests required for each existing building 

to receive pointing work. 



CONTRACT No. P500.493 

INTERCHANGE 117 TOLL UTILITY BUILDING REHABILITATION 

 

  

MASONRY RESTORATION AND CLEANING 

049010 - Page 2 

3. Through-Wall Flashing:  Submit 12 inch x 12-inch sample of each type of through-wall flashing 

membrane to be installed in final construction. 

D. Qualification Data:   

1. Submit qualifications of restoration specialists and their experience as noted below. 

2. Restoration program: Submit report for each phase of restoration process, including protection of 

surrounding materials on building and site during operations.  Describe in detail materials, meth-

ods, and equipment to be used for each phase of restoration work on each type of material being 

restored. 

3. Cleaning program: Indicating cleaning process at start of masonry restoration process, and also at 

end of restoration project, including protection of surrounding materials on building and site, and 

control of runoff during operations.  Describe in detail materials, methods and equipment to be 

used. 

 

1.4 QUALITY ASSURANCE 

A. Qualifications: 

1. Restoration Specialist: Engage experienced masonry restoration and cleaning firm to perform ma-

sonry restoration work that has completed work similar in material, design, and extent to that indi-

cated for this Project.  Provide a continuous record of ten (10) documented successful projects 

with in-service performance over the past (5) years. 

2. Field Supervision:  Restoration Specialist firm shall maintain experienced full-time supervisors on 

Project site during times that masonry restoration and cleaning are in progress.  Do not change su-

pervisors during Project except for causes beyond control of restoration specialist firm and after 

prior notifications of Architect / Owner. 

a. Supervisor shall have a minimum of ten (10) years continuous successful experience in clay 

masonry restoration projects of this magnitude. 

 

3. Restoration worker Qualifications:  Persons experienced and specializing in restoration work of 

types required for this Project.  When clay masonry or stonework units are being patched, assign 

at least one worker among those performing patching work that is trained and certified by manu-

facture of patching compound to apply its products.  Restoration workers shall have a minimum of 

five (5) years continuous successful experience in clay masonry restoration projects of this magni-

tude. 

4. Chemical Cleaning Materials Manufacturer:  Firm regularly engaged in producing masonry clean-

ers with a minimum of ten (10) years continuous successful manufacturing experience; that have 

been used for similar applications with successful results, and with factory-trained representatives 

who are available for consultation and Project-site inspection and assistance at no additional cost. 

B. Pre-construction Testing Service:  Engage a qualified independent testing agency to test the following: 

1. Replacement Brick:  Test according to ASTM C 67 for compressive strength, 24-hour cold-water 

absorption, 5-hour boil absorption, saturation coefficient, and initial rate of absorption (suction). 

2. Existing Brick:  Test according to ASTM C 67 for compressive strength, 24-hour cold-water ab-

sorption, 5-hour boil absorption, saturation coefficient, and initial rate of absorption (suction).  

Carefully remove from locations designated by Architect. 

3. Existing Mortar:  For each type of existing mortar indicated for replacement or re-pointing have a 

minimum of one (1) sample of the existing mortar tested at each existing building location in ac-

cordance with ASTM C856 and /or ASTM C1324 to determine makeup and proportions of mate-

rial in the existing mortar.  Submit test reports of existing reports of mortar to Architect with pro-

posed mortar mix design to be used; develop a mortar mix that matches the original mortar with 

respect to hardness, color, and texture.   

4. Existing Masonry:  Match size, shape, porosity, weight, texture, and coursing of existing masonry.  

Replace all cracked and damaged units encountered or damaged during construction activities. 

5. Refractory Mortar:  General purpose medium duty refractory mortar, which can be used with Fire-

brick, refractory brick, or blocks used in lining furnaces, kilns, fireboxes, and fireplaces.  Refracto-
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ry mortar provides a good high temperature where refractory mortar is needed in high heat appli-

cations.  Refractory mortar comes premixed in a wet form and is air-setting. It is a high strength, 

high temperature mortar with a maximum service temperature 2900 F.  Follow compliance testing 

noted in “Existing Mortar” above to match current conditions. 

6. Refractory Masonry Products:  Firebrick or refractory brick are blocks of refractory ceramic mate-

rial used in lining furnaces, kilns, fireboxes, and fireplaces. A refractory brick is built primarily to 

withstand extremely high temperatures, but will also have a low thermal conductivity for greater 

energy efficiency.  Full firebrick to be approximately 9” × 4½” × 2 ½” or approved equal.  Provide 

flue liners to match existing conditions and materials. 

C. Mockups:  

1. Provide mockup panel work for the different types of masonry work encountered on the project 

for each building.  Refer to the items noted below. 

2. Prepare mockups of restoration and cleaning as follows to demonstrate aesthetic effects and quali-

ties of materials and execution.  Mockups shall be prepared under the same weather conditions ex-

pected during the remainder of the masonry restoration. 

3. Patch (3) three areas as directed by the Architect in the field for each type of masonry material in-

dicated to be patched including all materials to be built into work. 

4. Masonry Cleaning: Clean area approximately 25 sq. ft. in area as indicated on Drawings for each 

type of clay masonry and surface condition. 

a. Allow waiting period of not less than (10) days after completion of sample cleaning to permit 

study of sample panels for negative reactions. 

 

5. Rake out joints in (2) two separate areas approximately 72 inches high by 72 inches wide for each 

type of re-pointing required and re-point (1) one of the (2) two areas for review by the Architect. 

6. Replacement brick / masonry; prepare a mock up panel of minimum size 48”x48” for each brick 

type being replaced at each building.  Locate in field as directed by Architect and Owner. 

 

D. Provide subcontractor qualifications including work history of a minimum ten (10) years experience 

including references and a list of successfully completed projects including owner contact information, 

project location, scope of work, and date completed.  

 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Packing and Shipping 

1. Deliver masonry units to Project site strapped together in suitable packs or pallets or in heavy-duty 

cartons. 

2. Deliver other materials to Project site in manufacturer's original and unopened containers, labeled 

with manufacturer's name and type of products. 

B. Storage and Protection 

1. Protect masonry restoration materials during storage against wetting by rain, snow, or ground wa-

ter, and against soilage or intermixture with other materials. 

2. Mortar and Grout Materials:  Store in dry location or in waterproof containers, tightly closed and 

away from open flames.  Protect liquid components from freezing, and comply with manufactur-

er's recommendations for minimum / maximum temperature requirements. 

3. Store all materials in single place approved by Owner’s representative, kept clean and neat.  Cor-

rect damage to storage area and surroundings. 

a. Discard materials that have been damaged due to improper storage or damaged containers or 

other packaging. 

b. Store cementitious materials on elevated platforms, under cover, and in dry location.  Do not 

use cementitious materials that have become damp. 

c. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if con-

tainers have been damaged or have been opened for more than two days  
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d. Store lime putty covered with water in sealed containers. 

e. Store sand where grading and other required characteristics can be maintained and contamina-

tion avoided. 

 

4. Follow the written recommended storage requirements of the manufacturer of the products being 

used.  

 

1.6 PROJECT / SITE CONDITIONS 

A. Environmental Conditions: 

1. Temperatures for Masonry Reconstruction:  Re-point mortar joints and repair clay masonry only 

when air temperature is between and 40 and 90 deg. F. and is predicted to remain so for at least 7 

days after completion of re-pointing and cleaning. 

2. Do not re-point mortar joints or repair masonry unless air temperatures are between 40 degrees F. 

(4 deg.C) and 80 degrees F (27 deg.C) and will remain so for at least 48 hours after completion of 

work. 

3. Prevent grout or mortar used in re-pointing and repair work from staining face of surrounding ma-

sonry and other surfaces.  Immediately remove grout and mortar in contact with exposed masonry 

and other surfaces. 

4. Protect sills, ledges and projections from mortar droppings using protective covering and blankets. 

5. Environmental Requirements: Follow environmental requirements noted for masonry work during 

cold or hot weather. 

a. Cold Weather: Comply with International Masonry Industry All-Weather Council Recom-

mended Practices for Cold Weather Masonry Construction. 

i) Preparation:  Before beginning work, remove ice or snow formed on masonry bed by 

carefully applying heat until top surface is dry to touch.  Remove frozen or damaged 

masonry. 

ii) Grout:  Place grout in masonry at minimum temperature of 70 degrees F and maxi-

mum temperature of 120 degrees F.  Maintain grouted masonry above 32 degrees F 

for 24 hours following placement of grout. 

iii) Admixtures: Mortar admixtures will not be permitted without written acceptance of 

Architect. 

b. Cold Weather Protection after Installation: 

i) Mean Daily Air Temperature 40 degrees F to 32 degrees F. Protect masonry from 

rain or snow for 24 hours. 

ii) Mean Daily Temperature 32 degrees F to 25 degrees F: Cover masonry completely 

with insulating blankets for 24 hours: 48 hours for grouted       masonry. 

iii) Mean Daily Temperature 25 degrees F. to 20 degrees F: Cover masonry completely 

with insulating blankets for 24 hours: 48 hours for grouted       masonry. 

iv) Mean Daily Temperature 20 degrees F and Below: Maintain masonry temperature 

above 32 degrees F. for 24 hours by enclosure and supplementary heat, by electrical 

heating blankets, infrared heat lamps or other method proven to be satisfactory. 

v) Moisture Protection During Installation: Where exposed to weather, cover top of ma-

sonry walls at end of each day’s work using waterproof material weighted down to 

insure its placement.  Maintain such protection until final capping of wall. 

 

6. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature 

and humidity conditions produce excessive evaporation of water from mortar and repair materials.  

Provide artificial shade and wind breaks and use cooled materials as required.  Do not apply mor-

tar to substrates with temperatures of 90 deg F and above. 

a. Hot Weather Protection During Installation: When air temperature exceeds 99 degrees F. in 

shade, protect freshly laid masonry from direct exposure to wind and sun. 
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7. Moisture Protection During Installation: Where exposed to weather, cover top of masonry walls at 

end of each day’s work using waterproof material weighted down to insure it remains in place.  

Maintain such protection until final capping of wall. 

8. Conditions for Masonry Patching:  Patch masonry only when air and surface temperatures are be-

tween and 55 and 100 deg F and are predicted to remain above 55 deg F for at least 7 days after 

completion of patching.  On days when air temperature is predicted to go above 90 deg F, sched-

ule patching to coincide with time that surface being patched will be in shade or during cooler 

morning hours. 

9. Conditions for Masonry Cleaning:  Clean masonry surfaces only when air temperature is 40 deg F 

and above and is predicted to remain so for at least 7 days after completion of cleaning. 

 

1.7 SEQUENCING AND SCHEDULING 

A. Ordering Materials: 

1. Replacement Materials: Order replacement materials at earliest possible date, to avoid delaying 

completion of masonry restoration. 

2. Sand for Pointing Mortar:  Order sand for re-pointing mortar immediately after approval of 

mockups and submittals.  Take delivery and store sand at Project site in a sufficient quantity of 

sand to complete the Project. 

a. Protect each type of sand to be used in each phase / or building location so as not to cross con-

taminate each other. 

 

B. Perform clay masonry restoration work in following sequence: 

1. Clean existing clay masonry surfaces to ascertain existing material qualities. 

2. Remove plants, paint, and soot prior to cleaning where they exist.   

3. Remove existing sections of mortar for preconstruction testing by Independent Testing Laborato-

ry. 

4. Provide new mortar samples to match existing mortar. 

5. Repair existing deteriorated clay masonry, including removal and replacing masonry existing ma-

terials with new materials. 

6. Rake out existing mortar joints that are to be re-pointed a minimum of ¾ inches. 

7. Re-point existing deteriorated mortar joints as indicated to be pointed. 

8. Point mortar joints. 

9. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and oth-

er cleaning materials into the wall. 

10. Remove paint with paint remover cleaner that will not damage existing brick face. 

11. Clean existing and new clay masonry surfaces after completion of restoration repair work. 

12. Protect adjacent materials from damage during pointing and cleaning operations. 

13. Protect existing and new window and door work from damage due to falling or splashing mortar 

or use of cleaning agents. 

 

C. Scaffolding: Provide Scaffolding where required to access masonry work.  Coordinate locations with 

owner’s representative to maximize safety and minimize disruption to owners’ activities as scaffolding is 

removed, patch anchor holes used to attach scaffolding.  Patch holes in clay masonry and stonework units 

to comply with "Masonry Unit Patching" article and patch holes in mortar joints to comply with "Re-

pointing Masonry" article specified in Part 3. 

D. Protect existing roof surfaces from masonry restoration work in a manner acceptable to the Roof 

manufacturer to maintain the roof warranty using with plywood sheets and membrane pads or approved 

equal.  

 

1.8 WARRANTY: 

 

A. Provide material and labor warranty for a two (2) year period in accordance with General Conditions and 

Requirements of Section 017000. 

 



CONTRACT No. P500.493 

INTERCHANGE 117 TOLL UTILITY BUILDING REHABILITATION 

 

  

MASONRY RESTORATION AND CLEANING 

049010 - Page 6 

PART 2 - PRODUCTS 

2.1 MANUFACTURER’S 

A. Manufacturers:  Subject to compliance with requirements and applications noted on site, provide products 

by the manufacturer’s specified to suite project conditions and approved by masonry product manufacturer.  

1. Masonry Cleaning Products: 

a. ProSoCo, Inc., Kansas City, Kansas. 

b. American Building Restoration Products, Inc., Franklin, Wisconsin. 

c. Diedrich Technologies Inc., Oak Creek, Wisconsin. 

 

2. Accessories: 

a. Hohmann & Barnard, Inc. 

b. Dur-O-Wal 

c. Heckmann Building Products, Inc. 

d. York Manufacturing Co., Sanford, Maine. 

e. AFCO Products, Inc., Somerville, Massachusetts. 

f. Phoenix Building Products, Inc., Ft. Washington, Pennsylvania. 

B. Refer to Division 01 for additional information and procedures regarding equivalents and substitutions. 

 

2.2 MASONRY MATERIALS 

 

A. Face Brick and Accessories where existing / encountered:  Provide face brick and accessories, including 

specially molded, ground, cut, or sawed shapes to match existing. 

1. Provide units with colors, surface texture, size, and shape to match existing brickwork and with 

physical properties not less than those determined from preconstruction testing of selected existing 

units and ASTM C216, Type FBS. 

2. For existing brickwork that exhibits range of colors, provide brick matching that range rather than 

brick matching individual color within range. 

3. Provide specially molded shapes for applications where shapes produced by sawing would result 

in sawed surfaces being exposed to view. 

4. Provide solid brick at all window sills and exposed jamb conditions. 

 

B. UNIT MASONRY 

1. Brick Types: Existing Building  

a. Face Brick - Match Existing size, shape, cut, texture, and finish as selected by Architect.   

b. Finish Texture – Match Existing 

c. Size – “Verify In Field” (VIF) - Match size of existing brick. 

d. Type FBS - Minimum 

e. SW Grade 

f. Match bond pattern of existing and mortar 

g. Diener Brick Company; Cuthbert & Park Ave., Collingswood NJ 08108 

1) phone: 856-858-2000 

2) Or approved equal 

 

2. CONCRETE MASONRY UNITS (CMU) Types:  Existing Buildings: 

a. Shapes:  Match Existing - Provide special shapes for lintels, corners, jambs, sashes, 

movement joints, headers, bonding, and other special conditions. 

b. Concrete Masonry Units:  Match Existing and complying with a minimum standard of 

ASTM C90. 

c. Load-Bearing Units:  Match Existing. 

d. Finish:  As selected by Architect to match existing masonry. 

e. Both hollow and solid block to match existing. 

f. Exposed faces:  Match existing. 
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g. Provide special shapes as follows: 

1) Match existing.  Provide finished faces and bullnose units to match existing.   

2) Provide material to match existing conditions for lintels, corners, jambs, sash, 

control joints, headers, bonding, and other special conditions. 

3) Provide factory formed bull nose or 90 degree corner CMU for conditions 

encountered on site.    

4) Open-end units for use in walls of reinforced unit masonry. 

 

h. Provide integral water repellant in all CMU products and mortar if used in exterior wall 

application. 

i. Diener Brick Company; Cuthbert & Park Ave., Collingswood NJ 08108 

1) phone: 856-858-2000 

2) Or approved equal 

 

3. CMU NOT EXPOSED TO EXTERIOR / ABOVE GRADE / BACK UP WALLS: 

a. Hollow Units:  Two-cell concrete masonry units consisting of Portland cement, water, and 

mineral aggregate, complying with requirements of ASTM C90 for type specified.  

1) Medium Weight Hollow Units:  Dry Weight 105 to 124.9 lbs / cu.ft. 

2) Aggregate:  Expanded clay, shale or state: or expanded slag or pumice complying 

with requirements of ASTM C331 and C33 aggregates. 

3) Size:  Manufacturer’s standard units with nominal face dimensions of 16”long x 8” 

high x thickness indicated on drawings or required for existing conditions.  Provide 

sizes required to achieve configurations and applications noted or encountered in 

the field. 

4) CMU Unit Types:  Fine texture face suitable for painting to match existing. 

5) Provide bullnose and shaped units to match existing configurations. 

 

4. Where Required to Maintain Continuity and Ratings provide Solid Units:  Concrete masonry units 

greater than 75 percent solid consisting of Portland cement, water, and mineral aggregate, comply-

ing with requirements of ASTM C90 for type specified. 

a. Medium Weight Solid Units – Suitable for Fire- Rated Construction:  Dry Weight 105 to 

124.9 lbs / cu. ft. 

b. CMU Equivalent Thickness:  Provide at least 100 percent solid unit for 4 inch thick CMU. 

c. Aggregate:  Expand clay, shale or slate; or expanded slag or pumice complying with 

requirements of ASTM C331. 

d. Size:  Manufacturer’s standard units with nominal face dimensions of 16” long x 8” high x 

thickness indicated on drawings or required for existing conditions.  Provide sizes required 

to achieve configurations and applications encountered. 

e. CMU Unit Types:  Fine texture face suitable for painting to match existing finishes. 

 

5. Refractory Mortar for Repairs @ Chimney / Boiler Stack:  Provide general purpose medium duty 

refractory mortar complying with ASTM C199 “Standard Test for Refractory Mortar” to match 

existing; or approved equal.  Mortar to be compatible with masonry.   

6. Refractory Masonry Products@ Chimney / Boiler Stack:  Provide medium duty refractory brick 

made of refractory ceramic material used in lining furnaces, kilns, fireboxes, and fireplaces to 

match the existing configuration in medium heat appliance application (not exceeding 2000 de-

grees F @ the appliance flue outlet) based on the existing appliance, or approved equal.  If high 

heat appliance (over 2000 degrees F@ the appliance flue outlet) is encountered use clay flue liner 

installed in accordance with ASTM C1283; or approved equal.  Masonry chimney lining system 

shall be built in accordance with NFPA 211 or as required by the governing building code re-

quirements.  Liner shall resist corrosion, erosion, softening, or cracking from vent gases at temper-

atures up to 1800 degrees F.  

7. Provide CMU shapes and sizes to achieve configurations noted on drawings or encountered in the 

field. 

8. Provide factory formed bullnose edges or square edges on exterior corners of interior CMU units 

to achieve configurations noted on drawings or encountered in the field. 
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9. Masonry Bond Beams:  Made from bond beam concrete masonry units with reinforcing bars 

placed as indicated and filled with coarse grout. 

 

C. Portland Cement:  ASTM C 150, Type I or Type II.  Provide non-staining white cement complying with 

staining requirements of ASTM C91 for not more than 0.03% water soluble alkali.  Confirm compatibility 

with existing mortar thru testing. 

D. Hydrated Lime:  ASTM C 207, Type S. 

E. Mortar Sand:  ASTM C 144, unless otherwise indicated. 

F. Color:  Provide new sand to match requirements of tested existing mortar sample to produce a finished 

product that matches existing mortar.  Provide natural sand of color necessary to produce required mortar 

color.  For pointing mortar, provide sand with rounded edges.  Match size, texture, and gradation of 

existing mortar sand as closely as possible.  Blend several sands, if necessary, to achieve suitable match.  

Confirm compatibility with existing mortar thru testing noted above.  

G. Colored Mortar Pigments and Mix:  Where required to match existing mortar use natural and synthetic iron 

oxides, compounded for mortar mixes, and factory premixed.  Use only pigments with a record of 

satisfactory performance in masonry mortars. 

H. Water-Repellent Admixture for Mortar:  Liquid water-repellent mortar admixture intended for use with 

concrete masonry units, containing integral water repellent by same manufacturer. 

1. Products: 

a. Great Eastern Technologies, LLC; Chemstrong Aquashield Water-Repellent Admixture for 

Mortar. 

b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Dry-Block Mortar 

Admixture. 

c. Master, Inc.; Rheomix Rheopel. 

d. Integral Waterpeller; by the Euclid Chemical Company 

 

I. Water:  Clean, Potable, free of oils, acids, alkalis and organic matter. 

J. Aggregate for Grout:  ASTM C 404. 

K. Surface applied water repellent:   

 

2.3 PAINT REMOVERS - (Utilize product suitable for job conditions with low odor and compatible with 

masonry products that will not cause damage to materials). 

 

A. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-forming 

alkaline formulation as recommended by the masonry product. 

1. Acceptable Products: 

a. American Building Restoration Products, Inc.; Grip 'N Strip 800 F.A. 

b. Diedrich Technologies Inc.; 404 Rip-Strip. 

c. ProSoCo; Enviro Strip #2. 

 

2.4 CLEANING MATERIALS  

 

A. Water for Cleaning:  Potable. 

B. Hot Water:  Heat water to a temperature of 140 to 160 deg F. as required by manufacturer. 

C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate (TSPP), 

1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. of solution required. 

D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups of tetra-sodium 

polyphosphate (TSPP), 5 quarts of 5 percent sodium hypochlorite (bleach), and 15 quarts of hot water for 

every 5 gal of solution required. 

E. Cleaners for products: 

1. Submit written cleaning recommendations from the masonry manufacturer of products that exist 

on site and new products specified for use with a list of recommended cleaning products approved 

for noted use by the cleaner manufacturer.   

a. Existing Brick / Re-pointing Cleaners 

i) Cleaner – Vanatrol by ProSoCo, or approved equal. 
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b. CMU Non-Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 

mortar/grout stains from new masonry without damaging masonry.  Use product approved for 

intended use by manufacturer of masonry units being cleaned.  Acid cleaners are not accepta-

ble. 

a. Products: 

1) Diedrich Technologies, Inc. 

2) EaCo Chem, Inc. 

3) ProSoCo, Inc. 

 

b. Architectural Masonry Cleaner:  Manufacturer's standard-strength cleaner designed for re-

moving mortar/grout stains from new masonry without damaging masonry.  Use product 

approved for intended use by manufacturer of architectural masonry units being cleaned.   

1) Utilize “Burnished Custom Masonry Cleaner” by ProSoCo, Inc. or approved equal. 

2) Follow dilution rate suggested by manufacturer.  

3) Acid cleaners are not acceptable. 

4) Do not powerwash. 

 

2.5 MASONRY SEALER 

 

A. Provide masonry sealer similar to Sure Klean® Custom Masonry Sealer Water Repellent or approved 

equal.  Sealer to be compatible and acceptable to the masonry manufacturer and the Architect of record.     

B. Apply to masonry repair work at chimney and restoration areas at the conclusion of work following wash 

down and adequate drying.   

C. Apply sealer from corner to corner, and top of wall to bottom of wall.   

D. Install new finish material as noted on drawings. 

 

2.6 MISCELLANEOUS MATERIALS 

 

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking 

material for protecting glass, metal, and surfaces from damaging effects of acidic and alkaline masonry 

cleaners. 

1. Acceptable Products: 

a. American Building Restoration Products, Inc.; LM 130 Acid Shield. 

b. Diedrich Technologies Inc.; Diedrich Acid Guard. 

c. Price Research, Ltd.; Price Mask. 

d. ProSoCo; Sure Klean Strippable Masking. 

 

B. Repair Anchors – Provide anchors suitable for conditions encountered as approved by the Architect. 

1. To be utilized at replacement of Clay Masonry units anchored to existing back up wall: 

a. Repair Anchors, Flexible Veneer Anchors:  Type 304 stainless- steel designed to anchor to 

backing and veneer, 12 gauge back plate and 3/16” wire tie minimum.  Anchors are flexible to 

allow for movement. 

i) Provide for stainless steel masonry anchors designed for installation and approved by 

manufacturer, similar to screw fasteners or expansion anchors to secure ties to back-

up wall.   

ii) Confirm length of anchor required to securely fasten and anchor veneer and back up 

wall prior to ordering of material. 

iii) Acceptable Products: 

1) Hohmann and Barnard, Inc.;  #345-BT Flexible Tie   

2) Dur-O-Wal; DA5213 Wall Ties; 

3) Heckmann Building Products, Inc; #103-C Triangular Veneer Anchor; 

 

2. To be utilized at anchoring of existing veneer to existing back up wall thru mortar joint: 
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a. Clay Masonry Repair Anchors, Spiral Type:  Type 304 stainless-steel spiral rods designed to 

anchor to backing and veneer.  Anchors are flexible in plane of veneer but rigid perpendicular 

to it. 

i) Provide driven-in anchors designed for installation in drilled holes, relying on screw 

effect rather than adhesive to secure them to backup and veneer systems. 

ii) Acceptable Products: 

1) Dur-O-Wal; Dur-O-Flex. 

2) Heckmann Building Products, Inc; #391 Spiro Remedial Tie. 

3) Hohmann and Barnard, Inc.; Helix spiro ties 

 

C. Thru wall flashing to match existing material in place in the wall system.  Upon uncovering of flashing 

utilize one of the following products as a basis of design to select from.  Final determination to be made in 

the field with the approval of the Architect. 

1. Copper Fabric Through-Wall Flashing: Compatible with existing flashing minimum 3 oz. copper 

sheet, laminated between 2 sheets of asphalt-coated glass fabric with ductile asphalt, similar to: 

a. York Manufacturing Co; Wasco/York Copper Fabric. 

b. AFCO Products, Inc; AFCO Copper Fabric. 

c. Phoenix Building Products, Inc; Type FCC - Fabric Covered Copper Cop-R Flash.  

 

2. EPDM Through Wall Flashing: Compatible with existing flashing similar to Hyload cloaked 

flashing system, or approved equal and the following minimum requirements: 

a. Standard Type, Elastomeric and thermal plastic polymers combined with Dupont Elvaloy re-

inforced with synthetic fibers and calendered into 40-mil sheets with the following properties: 

i) Elongation:  175% per ASTM D412 

ii) Tensile Strength:  650 psi per ASTM D412 

iii) Low Temperature Flexibility:  -25 degree F -  Pass ASTM D146 

iv) Water Absorption:  Less than .1% per ASTM D471 

v) Color as selected by Architect from Manufacturer’s full range of colors. 

vi) Compatible with Urethane and Silicone sealant. 

vii) UV Stable  

 

3. Provide stainless steel flashing at top of single wythe walls below concrete stone caps.  Provide 

material fabricated from stainless steel ASTM A666 Type 304, No. 4 finish s.s. or approved equal.  

Extend over wall and 1/2 inch out from wall face, with an outer edge bent down 30 degrees and 

hemmed for clean smooth edge.  Utilize style and size flashing required to suite field conditions.  

Splice and seam overlaps between flashing joints.  Submit product for review and approval prior 

to installation. 

4. Provide stainless steel dowels for use to secure concrete stone caps to single wythe masonry wall.  

Utilize style and size anchor required to suite field conditions.  Submit product for review and ap-

proval prior to installation. 

 

D. Metal Drip Edges / Plate:  Fabricate from stainless steel ASTM A666 Type 304, No. 4 finish s.s.  Extend at 

least 3 inches into wall and 1/2 inch out from wall, with outer edge bent down 30 degrees and hemmed 

similar to Hohmann and Barnard “FTSA with self Adhesive strip”. 

 

E. Weep/Vent Products:  Use the following where veneer is being removed and rebuilt unless otherwise 

indicated: 

1. Rectangular Plastic Weep / Vent: “QV” Quadro-Vent's honeycomb design to release moisture and 

restrict ingress of insects and other debris.   

a. Polypropylene tested in conformance with ASTM D2240, D790B, D638 and D1238B.   

b. Can be used for top of wall venting.   

c. Finishes: Black, Grey, Clear, Almond, Buff, Cocoa, or White as selected by Architect.   

d. Size: 3/8” wide to fill height of mortar joint, or as selected by Architect from standard and 

custom options. 

 

2. Or approved equal. 
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F. Custom Metal Chimney Cap:  Provide a formed and bent metal cap to match the top of the existing 

chimney configuration.  Chimney cap to be made of 304 stainless steel sheet material with seamed welded 

edges.  Provide a minimum of ½” clearance on all sides of cap to face of substrate below to allow for 

movement, verify dimensions in the field.  Cap to wrap down the vertical face of the chimney top on the 

exposed veneer face and the flue liner side by a minimum of 4” with a drip leg (match existing face profile 

of the stone cap material).  Top of chimney cap to cover all exposed veneer masonry, precast, or masonry at 

the top of the chimney.  Flue opening to remain open for free movement of exhaust air.  Provide positive 

slope of the cap away from the flue of ¼” per foot minimum.  Repair top of chimney with masonry 

products to match the existing conditions.  Repair sloped top of cap using non-shrink grout or new precast 

cap to replace existing material.   Provide flashing band for high heat installation at chimney stack if a flue 

liner does not exist.  

 

G. Concrete Repair – Repair damaged concrete columns.  Remove all loose and cracked material.  Remove 

rust from rebar, clean and prime area as required by manufacturer instructions.  Patch area with 2 part 

trowel applied Euclid Verticoat or approved equal.  Follow Mfr’s installation procedures and 

recommendations.  Submit repair products to Architect / Engineer for review, comment, or approval. 

 

2.7 MIXES 

 

A. Mortar Mixes:  Measure cementitious materials and sand in a dry condition by volume or equivalent 

weight.  Mix materials in a clean, mechanical batch mixer. Provide test data confirming product is com-

patible with existing mortar. 

B. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any 

water.  Then mix again adding only enough water to produce a damp, unworkable mix that will retain its 

form when pressed into a ball.  Maintain mortar in this dampened condition for 15 to 30 minutes.  Add 

remaining water in small portions until mortar reaches desired consistency.  Use mortar within 30 

minutes of final mixing; do not re-temper or use partially hardened material. 

C. Mortar Pigments:  Add mortar pigments to produce desired colors required by Architect.  Do not exceed a 

pigment-to-cement ratio of 1:10 by weight.  Final mortar mix shall be factory pre-mixed. 

D. Do not use admixtures of any kind in mortar, unless otherwise directed. 

E. Pointing Mortar for Brick:  Mix mortar in proportions required for compatibility with existing masonry 

construction; submit proposed mortar proportions to Architect. 

F. Add mortar pigments to produce mortar colors required.  Any blended mortars must be a P&L blend.  All 

colors to be selected by Architect from full range of colors. 

G. Rebuilding (Setting) Mortar:  Comply with ASTM C 270, Proportion Specification, PL Type N, unless 

otherwise indicated; with cementious material content limited to portland lime blend. 

1. Mortar for Unit Masonry (Grey, Architectural, and Concrete Stone Veneer units):   

a. For masonry below grade or in contact with earth use “Type M”. 

b. For exterior, above-grade, load-bearing and non-load-bearing walls use “Type S”. 

c. For interior non-load-bearing partitions use “Type N”. 

d. For New Exterior Masonry above grade Veneer use “Type N”. 

 

2. Provide medium duty refractory mortar at chimney repairs and high heat masonry products such as 

liner masonry of flue liners.   

 

H. Chemical Cleaning Solutions:  Dilute chemical cleaners with water to produce solutions not exceeding 

concentration recommended by chemical cleaner manufacturer. 

1. Provide in a small test area out of view, to determine workability of cleaner on existing wall con-

ditions. 

 

 

PART 2 - EXECUTION 

 

3.1 INSPECTION 
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A. Inspection of Condition By Installer / Sub-Contractor:  Inspect and examine conditions under which ma-

sonry restoration is to be accomplished and notify Prime Contractor in writing, with copies to the Own-

er’s Representative and Architect, of any conditions detrimental to proper and timely completion of ma-

sonry restoration.  Do not proceed with the masonry restoration until the unsatisfactory conditions have 

been corrected.  

 

3.2 PREPARATION: 

A. Protect persons, motor vehicles, surrounding surfaces of building whose masonry surfaces are being re-

stored, building site, plants, and surrounding buildings from injury resulting from masonry restoration 

work. 

1. Refer to DIVISION 01 Construction Facilities and Temporary Controls for additional in-formation 

and requirements for temporary protective covers. 

2. Do not clean masonry during winds of sufficient force to spread cleaning solutions to unprotected 

surfaces. 

3. Erect temporary protection covers over pedestrian walkways and at points of entrance and exit for 

persons and vehicles which must remain in operation during course of masonry restoration work. 

4. Prevent chemical cleaning solutions from coming into contact with pedestrians, motor vehicles, 

landscaping, buildings, and other surfaces that could be harmed by such contact.  Comply with 

written instructions of chemical cleaner manufacturer for protecting building and other surfaces 

against damage from exposure to its products.   

5. Cover adjacent surfaces with materials that resist chemical cleaners used unless chemical cleaners 

will not damage surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  

Apply masking agents to comply with manufacturer’s written instructions. Do not apply liquid 

masking agent to painted or porous surfaces.  When no longer needed, promptly remove masking 

to prevent adhesive staining. 

6. Keep wall wet below area being cleaned to prevent streaking from runoff. 

7. Neutralize and collect alkaline and acid wastes for proper and legal disposal off the Owner’s prop-

erty. 

8. Runoff from cleaning operations shall be disposed of by legal means and in a manner that prevents 

soil erosion, undermining of paving and foundations, damage to landscaping, and water penetra-

tion into building interiors. 

9. Protection From Mortar:  Prevent mortar from staining face of surrounding masonry and other sur-

faces. 

a. Cover sills, ledges, and projections to protect from mortar droppings. 

b. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering. 

c. Immediately remove mortar in contact with exposed masonry and other surfaces. 

d. Clean mortar splatters from scaffolding at end of each day. 

10. Removal of Existing Rain Drainage: Remove gutters and downspouts adjacent to masonry and 

store during masonry restoration and cleaning.  Reinstall when masonry restoration and cleaning is 

complete.  Provide temporary rain drainage during work to direct water away from building. 

 

B. Protect glass, unpainted metal trim and polished stone from contact with water cleaner by covering them 

with masking agent or polyethylene film and waterproof masking tape.  Apply masking agent to comply 

with manufacturer's recommendations.  

C. Unused Anchor Removal:  Remove masonry anchors, brackets, wood nailers, and other extraneous items 

no longer in use unless identified as historically significant or indicated to remain. 

1. Remove items carefully to avoid spalling or cracking masonry. 

2. If item cannot be removed without damaging surrounding masonry, cut off item flush with surface 

and core drill surrounding masonry and item as close around item as practical. 

3. Patch holes where items were removed unless directed to remove and replace units. 

 

3.3 CLEANING EXISTING MASONRY, GENERAL: 
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A. Intent of cleaning process is to clean existing clay masonry units using water and stiff bristled brush.  

Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from 

one end of each elevation to the other.  If this process is not successful, proceed to low pressure water 

spray. 

B. Use only those cleaning methods indicated and/or approved for each masonry material and location. 

C. Perform each cleaning method indicated 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 surfaces. 

D. Removal of Plant Growth:  Remove plant, moss and shrub growth completely from masonry surfaces.  

Carefully remove plants, creepers and vegetation by cutting at roots and allowing to dry as long as possi-

ble prior to removal.  Remove loose soil or debris from open masonry joints to whatever depth it occurs. 

1. Apply ammonium sulfamate or other acceptable root killing material to plant roots, in accordance 

with manufacturer's instructions.  Do not apply materials to plants or vegetation to remain. 

E. Water Application Methods: 

1. Prolonged Spraying:  Soak masonry surfaces by applying water continuously and uniformly to a 

limited area for time period indicated.  Apply water at low pressures and low volumes in form of 

multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect protective enclosure 

constructed of polyethylene sheeting to cover area being sprayed. 

2. Spray Applications:  Spray-apply water to masonry surfaces to comply with requirements indicat-

ed for location, purpose, water temperature, pressure, volume and equipment.  Unless otherwise 

indicated, hold spray nozzle not less than six (6) inches (50 mm) from surface of masonry and ap-

ply water from side to side in overlapping bands to produce uniform coverage and an even effect. 

a. Low Pressure Spray:  100 to 600 psi; 3 to 6 gallons (690-2750 kPa; 12-22 L) per     minute. 

  

3.4 CLEANING BRICKWORK: 

 

A. Warm Water Wash:  At locations indicated, clean brick masonry surfaces with warm water applied as 

Low pressure spray. 

B. Paint Removal for use at Painted Concrete Window Sills:  At locations indicated, remove paint from ma-

sonry surfaces as follows: 

1. Apply chemical paint remover to dry painted masonry with brushes. 

2. Allow chemical paint remover to remain on surface for period recommended by paint remover 

manufacturer. 

3. Remove chemical and paint residue by rinsing with water applied with Low pressure spray. 

4. Apply afterwash acidic cleaner as an afterwash to masonry while it is still wet using low pressure 

spray equipment or soft fibered brush.  Let cleaner remain on surface for period recommended by 

manufacturer, unless otherwise indicated. 

a. Rinse masonry with cold water to remove chemicals and soil, applied with Low pressure 

spray. 

 

5. Paint Removal with Water-Rinsable Chemical Paint Remover for use at Painted Concrete Window 

Sills:  At locations indicated, remove paint from masonry surfaces as follows: 

a. Apply thick coating of water-rinsable chemical paint remover to painted masonry with natural 

fiber cleaning brush, deep-nap roller, or large paint brush. 

b. Allow chemical paint remover to remain on surface for period recommended by paint remov-

er manufacturer.  Agitate periodically with a stiff bristle brush. 

c. Remove chemical and paint residue by rinsing with water applied with Low pressure spray. 

  

3.5 MASONRY (BRICK OR CMU) REMOVAL AND REBUILDING: 

A. Masonry Removal:  To be used only at existing masonry which is deteriorated or damaged beyond possi-

bility of repair, and where approved by the Project Manager. 

1. Carefully remove by hand, at locations indicated after approval by Project Manager, any masonry 

which are damaged, spalled or deteriorated.   Cut out full units from joint to joint and in manner to 

permit replacement with full size units. 
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2. Support and protect masonry indicated to remain which surrounds removal area.   Maintain flash-

ing, reinforcement, lintels, and adjoining construction in an undamaged condition. 

3. Salvage as many whole, undamaged brick / masonry as possible.  Sort removed bricks / masonry 

units with various types of damage for possible reuse. 

4. Remove mortar, loose particles and soil from salvaged brick / masonry by cleaning with brushes 

and water.  Store brick / masonry for reuse. 

5. Clean remaining brick / masonry at edges of removal areas by removing mortar, dust, and loose 

debris in preparation for rebuilding. 

 

B. Masonry Rebuilding:  To be used only at existing masonry which is deteriorated or damaged beyond pos-

sibility of repair, and where approved by Project Manager. 

1. Install new or salvaged masonry to replace removed masonry.  Fit replacement units into bonding 

and coursing pattern of existing masonry. (tooth in new and existing masonry)  If cutting is re-

quired use motor driven saw designed to cut masonry with clean, sharp un-chipped edges. 

2. Lay replacement masonry with completely filled bed, head and collar joints.  Butter ends with suf-

ficient mortar to fill head joints and shove into place.  Wet clay brick which have ASTM C 67 ini-

tial rates of absorption (suction) of more than 30 grams per 30 square inches (193.50 cm2) per mi-

nute.  Use wetting methods which ensure that units are nearly saturated but surface dry when laid.  

Maintain joint width for replacement units to match existing. 

3. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brick or ma-

sonry work. 

4. Re-point new mortar joints in repaired area to comply with requirements for re-pointing existing 

masonry, except rake out joints before mortar sets. 

 

C. Anchoring:  Anchor existing and new masonry using the following: 

1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less than one 

metal tie for 1.77 sq. ft. of wall area spaced not to exceed 16 inches o.c. horizontally and 16 inches 

o.c. vertically.  Stagger ties in alternate courses.  Provide additional ties within 12 inches of open-

ings and space not more than 16 inches apart around perimeter of openings.  At intersecting and 

abutting walls, provide ties at no more than 16 inches o.c. vertically. 

2. Embed tie sections in masonry joints and install in accordance with the manufacturers recommen-

dations. 

3. Locate anchor sections to allow maximum vertical differential movement of ties up and down. 

 

3.6 RE-POINTING OF EXISTING MASONRY: 

A. Joint Raking: 

1. Rake out mortar from joints to depths equal to 2-1/2 times their widths but not less than 3/4 inch, 

nor less than that required to expose sound, un-weathered mortar. 

2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square 

backs and to expose masonry for contact with pointing mortar.  Brush, vacuum or flush joints to 

remove dirt and loose debris. 

3. Do not spall edges of masonry units or widen joints.  Replace any masonry units which become 

damaged. 

a. Cut out old mortar by hand with chisel and mallet, unless otherwise indicated. 

b. Power operated rotary hand saws and grinders will be permitted but only on specific written 

approval of Architect based on submission by Contractor of a satisfactory quality control pro-

gram and demonstrated ability of operators to use tools without damage to masonry.  Quality 

control program shall include provisions for supervising performance and preventing damage 

due to worker fatigue. 

 

B. Joint Pointing: 

1. Rinse masonry joint surfaces with water to remove any dust and mortar particles.  Time applica-

tion of rinsing so that, at time of pointing, excess water has evaporated or run off, and joint surfac-

es are damp but free of standing water. 



CONTRACT No. P500.493 

INTERCHANGE 117 TOLL UTILITY BUILDING REHABILITATION 

 

  

MASONRY RESTORATION AND CLEANING 

049010 - Page 15 

2. Apply first layer of pointing mortar 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.  Compact each layer thoroughly and allow mortar to become thumbprint-hard before ap-

plying next layer. 

3. After joints have been filled to a uniform depth, place remaining pointing mortar in 3 layers with 

each of first and second layers filling approximately 2/5 of joint depth and third layer the remain-

ing 1/5.  Fully compact each layer and allow mortar to become thumbprint hard before applying 

next layer.  Where existing bricks have rounded edges recess final layer slightly from face.  Take 

care not to spread mortar over edges onto exposed masonry surfaces, or to featheredge mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints, unless other-

wise indicated.  Remove excess mortar from edge of joint by brushing. 

5. Cure mortar by maintaining in a damp condition for not less than 72 hours. 

6. Where re-pointing work precedes final cleaning of existing masonry allow mortar to harden not 

less than 30 days before beginning cleaning work. 

 

3.7 FINAL CLEANING: 

 

A. After mortar has fully hardened thoroughly clean exposed masonry surfaces of excess mortar and foreign 

matter using stiff nylon or bristle brushes and clean water, spray applied at low pressure. 

B. Use of metal scrapers or brushes will not be permitted. 

C. Use of acid or alkali cleaning agents will not be permitted. 

D. Wash adjacent woodwork and other non-masonry surfaces.  Use detergent and soft brushes or cloths. 

E. Clean masonry debris from roof; remove debris from gutters and downspouts.  Rinse off roof and flush 

gutters and downspouts. 

F. Sweep and rake adjacent pavement and grounds to remove masonry debris.  Where necessary, low-

pressure wash surfaces to remove mortar, dust, dirt and stains. 

 

3.8 MASONRY WASTE DISPOSAL 

 

A. Do not dispose of masonry waste as fill. 

B. Remove excess clean masonry waste, and other masonry waste, and legally dispose of off Owner's prop-

erty in accordance with local jurisdiction requirements. 

 

3.9 PROTECTION OF FINISHED WORK 

 

A. Moisture Protection During Installation:  Where exposed to weather, cover top of masonry walls at end of 

each day's work using waterproof material weighted down to insure its remaining in place. Maintain such 

protection until top of wall is made permanently weatherproof by final capping and flashing. 

B. Mud Splatter Protection:  Attach minimum of 4 feet of 6 mil polyethylene sheet to base of masonry walls 

to prevent staining by mud splatter.  Maintain until landscaping and paving adjacent to building is com-

plete.  Remove at end of Project. 

END OF SECTION 
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SECTION 05 1200
STRUCTURAL STEEL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Structural steel framing members.
B.  Structural steel support members and struts.
C. Base plates, shear stud connectors and expansion joint plates.
D. Grouting under base plates.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications:  Steel fabrications affecting structural steel work.

1.03 REFERENCE STANDARDS
A. AISC (MAN) - Steel Construction Manual; 2017.
B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2016.
C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2017.
E. ASTM A242/A242M - Standard Specification for High-Strength Low-Alloy Structural Steel; 2013.
F. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts; 2015.
G. ASTM A563M - Standard Specification for Carbon and Alloy Steel Nuts (Metric); 2007

(Reapproved 2013).
H. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2011 (Reapproved

2015).
I. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and

Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

J. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions; 2016.

K. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel; 2017.
1.04 SUBMITTALS

A. See Section 01 3000 - 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.
C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.
D. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

accredited under IAS AC172.
1.05 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 05 1213.
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C. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance
with IAS AC172.

PART 2  PRODUCTS
2.01 MATERIALS

A. Steel Angles and Plates:  ASTM A36/A36M.
B. Rolled Steel Structural Shapes:  ASTM A992/A992M.
C. Steel Shapes, Plates, and Bars:  ASTM A242/A242M high-strength, corrosion-resistant

structural steel.
D. High-Strength Structural Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, with

matching compatible ASTM A563 or ASTM A563M nuts and ASTM F436/F436M washers.
E. Grout:  ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic

aggregate, cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch (13.7 MPa).
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch (48 MPa).

2.02 FINISH
A. Galvanize structural steel members to comply with ASTM A123/A123M.  Provide minimum 1.7

oz/sq ft 530 g/sq m) galvanized coating.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may
properly proceed.

3.02 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. Do not field cut or alter structural members without approval of Architect.
D. Grout solidly between column plates and bearing surfaces, complying with manufacturer's

instructions for nonshrink grout.  Trowel grouted surfaces smooth, splaying neatly to 45
degrees.

END OF SECTION
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SECTION 05 5000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel and aluminum items.
B. Prefabricated ladders and ship ladders.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
B. Section 05 5100 - Metal Stairs.
C. Section 05 5213 - Pipe and Tube Railings.
D. Section 07 7123 - Manufactured Gutters and Downspouts:  Downspout boots.

1.03 REFERENCE STANDARDS
A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008.
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
C. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2016).
D. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2013.
E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2014 (Editorial 2017).
F. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2014.
G. ASTM B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or

Cold-Finished Bar, Rod, and Wire (Metric); 2012.
H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
I. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel; 2017.
J. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

C. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
accredited under IAS AC172.

1.05 QUALITY ASSURANCE
A. Design _________ under direct supervision of a Professional Structural Engineer experienced

in design of this Work and licensed in the State in which the Project is located.
PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.
C. Plates:  ASTM A283/A283M.
D. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
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E. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.02 MATERIALS - ALUMINUM
2.03 FABRICATED ITEMS

A. Ladders:  Steel; in compliance with ANSI A14.3; with mounting brackets and attachments; prime
paint finish.
1. Side Rails:  3/8 x 2 inches (9 x 50 mm) members spaced at 20 inches (500 mm).
2. Rungs:  one inch (25 mm) diameter solid round bar spaced 12 inches (300 mm) on center.
3. Space rungs 7 inches (175 mm) from wall surface.

B. Lintels:  As detailed; prime paint finish.
2.04 PREFABRICATED LADDERS

A. Prefabricated Ladder:  Welded metal unit complying with ANSI A14.3; factory fabricated to
greatest degree practical and in the largest components possible.
1. Components:  Manufacturer's standard rails, rungs, treads, handrails. returns, platforms

and safety devices complying with the requirements of the MATERIALS article of this
section.

2. Materials:  Aluminum; ASTM B221 (ASTM B221M), 6063 alloy, T52 temper.
3. Manufacturers:

a. Industrial Ladder & Scaffolding, Inc.; _______:  www.anyladder.com/sle.
b. O'Keeffe's Inc; Model 500:  www.okeeffes.com/sle.

2.05 DOWNSPOUT BOOTS
A. Downspout Boots:  Smooth interior without boxed corners or choke points; include integral lug

slots, integral cleanout, cleanout cover, and tamper proof fasteners.
1. Configuration:  Angular.
2. Material:  Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Obtain approval prior to site cutting or making adjustments not scheduled.

END OF SECTION
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SECTION 05 5100
METAL STAIRS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stairs with grating treads.
B. Structural steel stair framing and supports.
C. Handrails and guards.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete fill in stair pans; mesh reinforcement for

landings.
B. Section 05 5213 - Pipe and Tube Railings:  Metal handrails for the stairs specified in this

section.
1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel

Building Structures; 2006.
C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2017.
E. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015, with Errata (2016).
F. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel; 2017.
G. NAAMM AMP 510 - Metal Stairs Manual; 1992.
H. NAAMM MBG 531 - Metal Bar Grating Manual; 2017.
I. NAAMM MBG 532 - Heavy Duty Metal Bar Grating Manual; 2009.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.
C. Welders' Certificates.
D. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is certified

under AISC 201.
E. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

accredited under IAS AC172.
1.05 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Show certification of welders employed on the Work, verifying AWS
qualification within the previous 12 months.

C. Fabricator Qualifications:
1. A qualified steel fabricator that is certified by the American Institute for Steel Construction

(AISC) under AISC 201.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Custom Metal Stair Fabricators:
2.02 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other
and to building structure.
1. Regulatory Requirements:  Provide stairs and railings complying with the most stringent

requirements of local, state, and federal regulations; where requirements of the contract
documents exceed those of regulations, comply with the contract documents.

2. Handrails:  Comply with applicable accessibility requirements of ADA Standards.
3. Dimensions:  As indicated on drawings.
4. Shop assemble components; disassemble into largest practical sections suitable for

transport and access to site.
5. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
6. Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:
1. Industrial:  All joints made neatly.

a. Welded Joints:  Welded on back side wherever possible.
b. Welds Exposed to Touch:  Ground smooth.
c. Bolts Exposed to Touch in Travel Area:  No nuts or screw threads exposed to touch.

C. Fasteners:  Same material or compatible with materials being fastened; type consistent with
design and specified quality level.

D. Anchors and Related Components:  Same material and finish as item to be anchored, except
where specifically indicated otherwise; provide all anchors and fasteners required.

2.03 METAL STAIRS WITH GRATING TREADS
A. Jointing and Finish Quality Level:  Industrial, as defined above.
B. Risers:  Open.
C. Treads:  Steel bar grating.

1. Grating Type:  Welded.
2. Bearing Bar Depth:  3/4 inch (19 mm), minimum.
3. Top Surface:  Standard.
4. Nosing:  Checkered plate.
5. Nosing Width:  1-1/4 inch (32 mm), minimum.
6. Anchorage to Stringers:  End plates welded to grating, bolted to stringers.

D. Stringers:  Rolled steel channels.
1. Stringer Depth:  10 inches (250 mm).
2. End Closure:  Sheet steel of same thickness as risers welded across ends.

E. Landings:  Same construction as treads, supported and reinforced as required to achieve
design load capacity.

F. Railings:  Steel pipe railings.
G. Finish:  Galvanized after fabrication.

2.04 HANDRAILS AND GUARDS
A. Guards:  Pipe railings as specified in Section 05 5213.

2.05 MATERIALS
A. Steel Sections:  ASTM A36/A36M.
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B. Gratings:  Bar gratings complying with NAAMM MBG 531 or NAAMM MBG 532, whichever
applies based on bar sizes.

2.06 SHOP FINISHING
A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
B. Galvanizing:  Hot-dip galvanize to minimum requirements of ASTM A123/A123M.

1. Touch up abraded areas after fabrication using specified touch-up primer for galvanized
surfaces.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.
3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.
B. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Provide welded field joints where specifically indicated on drawings.  Perform field welding in

accordance with AWS D1.1/D1.1M.
D. Other field joints may be either welded or bolted provided the result complies with the limitations

specified for jointing quality levels.
E. Obtain approval prior to site cutting or creating adjustments not scheduled.
F. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except

surfaces to be in contact with concrete.
END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stair railings and guardrails.
B. Free-standing railings at steps.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.
B. Section 05 5100 - Metal Stairs:  Handrails other than those specified in this section.
C. Section 05 5100 - Metal Stairs:  Attachment plates for handrails specified in this section.

1.03 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2017.
B. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
C. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for

Buildings; 2000 (Reapproved 2006).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of

fasteners, and accessories.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Handrails and Railings:
1. C.R. Laurence Company, Inc; CRL Welded Post Railing Systems (WRS): 

www.crl-arch.com/sle.
2. Kee Safety, Inc; Kee Klamp (steel):  www.keesafety.com.
3. KaneSterling; ____:  www.sterlingdula.com.
4. Superior Aluminum Products, Inc; Series 500:  www.superioraluminum.com/#sle.

2.02 RAILINGS - GENERAL REQUIREMENTS
A. Design, fabricate, and test railing assemblies in accordance with the most stringent

requirements of ASTM E985 and applicable local code.
B. Allow for expansion and contraction of members and building movement without damage to

connections or members.
C. Dimensions:  See drawings for configurations and heights.
D. Provide anchors and other components as required to attach to structure, made of same

materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.

E. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal
exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice
connectors, flanges, escutcheons, and wall brackets.

2.03 STEEL RAILING SYSTEM
A. Steel Tube:  ASTM A500/A500M, Grade B cold-formed structural tubing.
B. Exposed Fasteners:  No exposed bolts or screws.
C. Galvanizing:  In accordance with requirements of ASTM A123/A123M.
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2.04 FABRICATION
A. Accurately form components to suit specific project conditions and for proper connection to

building structure.
B. Fit and shop assemble components in largest practical sizes for delivery to site.
C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to

accommodate site assembly and installation.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
C. Anchor railings securely to structure.

END OF SECTION
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SECTION 05 5305
GRATINGS AND FLOOR PLATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Formed metal floor and stair tread gratings.
1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications.
B. Section 05 5100 - Metal Stairs:  Framing for grating and stair treads.

1.03 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2016a.
C. NAAMM MBG 531 - Metal Bar Grating Manual; 2017.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide span and deflection tables.
C. Samples:  Submit two samples, 6 by 6 inch (____ by ____ mm) in size illustrating surface finish,

color, and texture.
1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design gratings and plates under direct supervision of a licensed
Professional Engineer experienced in design of this type of work.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. McNichols.
B. AMICO.
C. OHIO Grating, Inc..
D. Or Approved Equal.

2.02 PERFORMANCE REQUIREMENTS
A. Design Live (Pedestrian) Load:  Uniform load of 100 lb/sq ft (4.7 kPa) minimum; concentrated

load of 300 lbs (1330 N).
B. Maximum Spacing Between Bars:  To restrict pedestrian shoe heels.

2.03 FABRICATION
A. Grating Type:  NAAMM MBG 531, Pressure Locked Type.

2.04 FINISHES
A. Galvanizing for Steel Shapes:  ASTM A123/A123M.
B. Galvanizing for Steel Hardware:  ASTM A153/A153M.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that opening sizes and dimensional tolerances are acceptable.
B. Verify that supports are correctly positioned.
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3.02 INSTALLATION
A. Install components in accordance with manufacturer's instructions.
B. Mechanically cut galvanized finish surfaces.  Do not flame cut.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES
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