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Town of Ayer, Massachusetts 009113 - 1 
  

DOCUMENT 009113 - ADDENDA 

1.1 PROJECT INFORMATION  

A. Project Name: Ayer Wastewater Treatment Facility – FY2020 Improvements 

B. Owner: Town of Ayer 

C. Owner Project Number: 20DPW05 

D. Engineer: Matthew Pitta, P.E., PMP 

E. Date of Addendum: June 24, 2021 

F. Addendum No.: 4 

1.2 NOTICE TO BIDDERS 

A. This Addendum is issued to all registered plan holders pursuant to the INSTRUCTIONS to 

Bidders. This Addendum serves to clarify, revise, and supersede information in the Project 

Manual, Drawings, and previously issued Addenda. Portions of the Addendum affecting the 

Contract Documents will be incorporated into the Contract by enumeration of the Addendum in 

the Owner/Contractor Agreement. 

B. The Bidder shall acknowledge receipt of this Addendum in the appropriate space on the Bid 

Form. 

C. The date for receipt of bids is unchanged by this Addendum, at same time and location. 

1.3 ATTACHMENTS 

A. This Addendum includes the following attached Documents and Specification Sections: 

1. Specification Section 042000 – Unit Masonry 

2. Specification Section 089119 – Fixed Louvers 

1.4 REVISIONS TO PREVIOUS ADDENDA (NOT USED) 

1.5 REVISIONS TO DIVISION 00 PROCUREMENT REQUIREMENTS AND CONTRACTING 

REQUIREMENTS 

A. Table of Contents – INSERT the following after “055200 Metal Railings”: 
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“DIVISION 08 – OPENINGS 

                 089119 Fixed Louvers” 

B. Section 007300.13 – Supplementary Conditions, DELETE Paragraph SC-6.05.A.15 in its 

entirety. 

1.6 REVISIONS TO DIVISION 01 GENERAL REQUIREMENTS 

A. Section 013100 – Project Management and Coordination, DELETE Paragraph 1.6-C.4 in its 

entirety. 

B. Section 013233 – Photographic Documentation, DELETE Paragraph 1.4.A and REPLACE with 

the following: 

“A. Photographer and Videographer Qualifications: Individual(s) who have been regularly 

engaged in construction site photography and/or videography for not less than three years.” 

C. Section 013300 – Submittal Procedures, DELETE Paragraph 1.8-C in its entirety. 

1.7 REVISIONS TO DIVISIONS 02 - 49 SPECIFICATION SECTIONS 

A. Section 463333 – Polymer Blending and Feed Equipment, DELETE Paragraph 2.1-D.4 in its 

entirety and REPLACE with the following: 

“4. Direct Flow Measurement: Performed using a thermal flow sensor, or a mass flow 

meter.” 

B. Section 463333 – Polymer Blending and Feed Equipment, DELETE Paragraphs 2.2-A.7.d and 

2.2-A.7.e in their entirety and REPLACE with the following: 

 

“d. Controller shall pace polymer feed based on a 4-20 mA analog input signal. Controller shall 

compute a ratio of polymer to water and control the speed of the neat polymer pump according-

ly to produce a uniform active percent solution concentration for the duration of the system op-

eration. 

 

e. The controller shall automatically maintain the set makeup concentration.”  

C. Section 463333 – Polymer Blending and Feed Equipment, Paragraph 2.1-D.7.c, DELETE “150 

psi” and REPLACE with “100 psi.” 

D. Section 463333 – Polymer Blending and Feed Equipment, Paragraph 2.2.A.4, DELETE the 

following: “PLC must conform to Division 40 requirements and an internal UPS in accordance 

with Division 40 shall be required.” 

E. Section 467116 – Gravity Belt Thickeners, Paragraph 1.2-A.1, DELETE “two new gravity belt 

thickeners” and REPLACE with “one new gravity belt thickener”. 

F. Section 467116 – Gravity Belt Thickeners, Paragraph 2.2-M.1, DELETE “316L” and 

REPLACE with “304L”. 
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G. Section 467116 – Gravity Belt Thickeners, Paragraph 2.2-V.6, DELETE the two uses of 

“unmanaged” and REPLACE with “managed.” 

1.8 REVISIONS TO DRAWING SHEETS 

A. Drawing I-3, at Location F/G-4, in the Gravity Belt Thickener Main Control Panel, DELETE 

“UES-GBT” and REPLACE with “MES-GBT.” 

1.9 QUESTIONS AND ANSWERS 

A. Question: Supplementary conditions 6.05a item 15 states to include for the benefit of Owner 

loss of profits and soft cost coverage including, without limitation, fixed expenses and debt 

service for a minimum of 12 months with a maximum deductible of 30 days, plus attorney’s 

fees and engineering or other consultants’ fees, if not otherwise covered.  Can this requirement 

be removed from the contract documents? If not, provide the soft cost limit that will be required 

so that are insurance company can price the risk accordingly. 

Response: Refer to Revisions to Division 00 Procurement Requirements and Contracting 

Requirements 

B. Question: Looking at the P&ID (I-8), these two systems are feeding a pair of GBTs and there is 

no intermediate aging tank between the makedown systems and the process. The control 

narrative that they are calling for is for ratio control, but with the dilution water being the 

master.  This control scheme (we call it Rw – ratio control with water master) is typically used 

when we are batching and going into an aging tank.  For this, you have a manual valve on the 

dilution water and the neat polymer pump follows it to maintain a constant solution 

concentration into the tank.  If you use this, then you can’t use the sludge flow signal as the 

control, which would be typical (and appropriate) for this application.  What this should be is a 

Rp (ratio control with polymer master) that uses an actuated valve on the dilution water that 

modulates to maintain concentration as the neat polymer pump is reacting to the sludge flow 

signal.   

Response: Refer to Revisions to Division 02 – 49 Specifications Sections. 

C. Question:  It looks like Aerzen’s standard Danfoss package mounted VFDs are shown in the 

blower section views. Are Aerzen’s standard Danfoss Aqua, 6 pulse VFDs acceptable? 

Response: 6 pulse VFDs will be acceptable. 

D. Question:  (Section 467116) 2.2.M.1 - Please confirm material choice of 316 vs. 304 SS as tank 

should be the same material as the frame. 

Response: Refer to Revisions to Division 02 – 49 Specifications Sections. 

E. Question: Section 467116,1.2.A specifies managed ethernet switch, whereas Section 

467116,2.2,V.6 and drawing I-3.Control System Architecture specifies unmanaged ethernet 

switch. Which do we quote, managed or unmanaged? 
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Response: Ethernet switch shall be managed. Refer to Revisions to Division 02 – 49 

Specifications Sections and Revisions to Drawing Sheets. 

F. Question:  There is some confusion on the quantity of units needed. The spec calls for 2 units, 

but the plans only show a single unit. Can you confirm if one or two units will be needed? 

Response: Refer to Revisions to Division 02 – 49 Specifications Sections 

G. Question:  The Table of Contents refers to spec section 042000 Unit Masonry. No spec 042000 

was included. Please provide. 

Response: See attached Specification Section 042000 – Unit Masonry which has been added to 

the project. 

Question:  Please provide a spec on the louvers that appear on drawing as shown on A-4 and A-

5 as no spec was provided. 

Response: See attached Specification Section 089119 – Fixed Louvers which has been added to 

the project. 

H. Question: Have the items intended to be removed and disposed of been tested for hazardous 

material (PCB, lead, asbestos, etc.)? Please confirm that this project does not require hazardous 

material removal and disposal. 

Response: Tests were previously conducted on similar materials being demolished as part of a 

previous project. Testing indicated that the materials were not hazardous. 

I. Question: Specification section 013233 calls for a professional photographer/videographer. 

Would it be acceptable to waive the professional photographer/videographer requirement and 

the contractor to utilize its own employees? 

Response: Refer to Revisions to Division 01 General Requirements 

J. Question: Is the commissioning coordinator required or can this requirement be waived? 

Response: The commissioning coordinator is required and can be an employee of the contractor 

but must meet qualification requirements per Specification Section 019113. 

K. Question: Please confirm that this project is sales tax exempt. 

Response: Confirmed 

L. Question: Please confirm if BIM File incorporation is required per specification 013100 1.6 

C.4. 

Response: Refer to Revisions to Division 01 General Requirements 

M. Question: Is the SSHO required to be a separate person onsite or can this be the Project 

Superintendent? 

Response: The SSHO can be any qualified member of the contractor’s staff. 
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N. Question: Specification section 017900 Demonstration & Training spec requires a qualified 

facilitator can the project team perform the duties as listed in the specification? 

Response: The Facilitator can be any qualified member of the contractor’s staff.  

O. Question: Please confirm specification 019113 General Commissioning Requirements is 

required for this project. 

Response: Confirmed. 

P. Question: In section 46 33 33, paragraph 2.1.D.4 indicates that direct flow measurement should 

be done via a mass flow meter. Is this required?  The standard method for polymer flow 

measurement is via a thermal flow switch.  Would a thermal flow switch be acceptable? 

Response: Refer to Revisions to Division 02 – 49 Specifications Sections. 

Q. Question: In section 46 33 33, paragraph 2.1.D.7.C indicates an operating pressure of 150 PSI. 

What is the maximum required operating pressure required? Is 150 PSI Required?  The UGSI’s 

PolyBlend unit is only rated for 100 PSI (Max). 

Response: Refer to Revisions to Division 02 – 49 Specifications Sections. 

R. Question:  The Specification for the polymer blending units refer us to specification section 40 

63 43, which identifies Allen-Bradley ControlLogix Series no equal. Does this requirement 

incorporate the Polymer Blend units? Would CompactLogix (the younger brother of 

ControlLogix) be acceptable?  It has all IO as required b the contract drawings. 

Response: Allen Bradley CompactLogix series PLC will be acceptable. Refer to Revisions to 

Division 02 – 49 Specifications Sections. 
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SECTION 042000 - UNIT 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: Required cutting and patching related to other work using the following:  

1. Concrete masonry units. 

2. Decorative concrete masonry units. 

3. Mortar and grout. 

4. Steel reinforcing bars. 

5. Masonry-joint reinforcement. 

6. Ties and anchors. 

7. Embedded flashing. 

8. Miscellaneous masonry accessories. 

9. Extruded polystyrene foam-plastic board insulation. 

B. Work is dependent on the “means and methods” employed to complete the work and may not 

include all products and related execution of work specified. 

C. It is preferred that existing decorative masonry units be salvaged from demolition work to be 

reused in reconstruction and patching. 

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For the following: 

1. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315. Show elevations of reinforced walls. 

C. Samples: 
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1. Decorative CMUs, in the form of small-scale units. 

2. Colored mortar. 

3. Weep holes/cavity vents. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Material Certificates: For each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 

b. For masonry units used in structural masonry, include data and calculations 

establishing average net-area compressive strength of units. 

2. Integral water repellent used in CMUs. 

3. Cementitious materials. Include name of manufacturer, brand name, and type. 

4. Mortar admixtures. 

5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 

6. Grout mixes. Include description of type and proportions of ingredients. 

7. Reinforcing bars. 

8. Joint reinforcement. 

9. Anchors, ties, and metal accessories. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 

ingredients. 

1. Include test reports for mortar mixes required to comply with property specification. Test 

according to ASTM C109/C109M for compressive strength, ASTM C1506 for water 

retention, and ASTM C91/C91M for air content. 

2. Include test reports, according to ASTM C1019, for grout mixes required to comply with 

compressive strength requirement. 

D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 

mortar type, provide statement of average net-area compressive strength of masonry units, 

mortar type, and resulting net-area compressive strength of masonry determined according to 

TMS 602/ACI 530.1/ASCE 6. 

E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 

equipment to be used to comply with requirements. 

F. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

G. Research Reports: For foam-plastic insulation, from ICC-ES. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated. 
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B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 

construction elements. 

1. Structural Elements: When cutting and patching structural elements, or when 

encountering the need for cutting and patching of elements whose structural function is 

not known, notify Engineer of locations and details of cutting and await directions from 

Engineer before proceeding. Shore, brace, and support structural elements during cutting 

and patching. Do not cut and patch structural elements in a manner that could change 

their load-carrying capacity or increase deflection. 

2. Other Construction Elements: Do not cut and patch other construction elements or 

components in a manner that could change their load-carrying capacity, that results in 

reducing their capacity to perform as intended, or that results in increased maintenance or 

decreased operational life or safety. Other construction elements include but are not 

limited to the following: 

a. Water, moisture, or vapor barriers. 

b. Membranes and flashings. 

c. Equipment supports. 

d. Piping, ductwork, vessels, and equipment. 

e. Noise- and vibration-control elements and systems. 

3. Visual Elements: Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching. Do not cut and patch exposed construction in a manner 

that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 

replace construction that has been cut and patched in a visually unsatisfactory manner. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 

become wet, do not install until they are dry. 

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

use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 

mortar mix in delivery containers on elevated platforms in a dry location or in covered 

weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 

and oil. 

F. Protect insulation materials from physical damage and from deterioration due to moisture, 

soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 

written instructions for handling, storing, and protecting during installation. 



 

 

© 2021 CDM Smith 0240-234645 

All Rights Reserved June 2021 

Ayer Wastewater Treatment Facility Addendum No. 4 
FY2020 Improvements Unit Masonry 

Town of Ayer, Massachusetts 042000 - 4 

G. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and 

concealment. 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 

site until just before installation time. 

H. Quickly complete installation and concealment of foam-plastic board insulation in each area of 

construction. 

1.8 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 

waterproof sheeting at end of each day's work. Cover partially completed masonry when 

construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 

in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches down face next to unconstructed wythe, and hold 

cover in place. 

B. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 

exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 

masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

C. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 

or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 

or by freezing conditions. Comply with cold-weather construction requirements contained in 

TMS 602/ACI 530.1/ASCE 6. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 

deg F and higher and will remain so until masonry has dried, but not less than seven days 

after completing cleaning. 

D. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 

TMS 602/ACI 530.1/ASCE 6. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 

color, or a uniform blend within the ranges accepted for these characteristics, from single source 

from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 

including color for exposed masonry, from single manufacturer for each cementitious 

component and from single source or producer for each aggregate. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 

days. 

1. Determine net-area compressive strength of masonry from average net-area compressive 

strengths of masonry units and mortar types (unit-strength method) according to 

TMS 602/ACI 530.1/ASCE 6. 

2. Determine net-area compressive strength of masonry by testing masonry prisms 

according to ASTM C 1314. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by 

requirements in the Contract Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 

contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 

defects are exposed in the completed Work and will be within 20 feetvertically and horizontally 

of a walking surface. 

2.4 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces 

of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 

2. Provide square-edged units for outside corners unless otherwise indicated. 

B. Integral Water Repellent: Provide units made with integral water repellent for all units. 

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does 

not reduce flexural bond strength. Units made with integral water repellent, when tested 

according to ASTM 5514/E514M as a wall assembly made with mortar containing 
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integral water-repellent manufacturer's mortar additive, with test period extended to 24 

hours, shall show no visible water or leaks on the back of test specimen. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 

1) ACM Chemistries. 

2) BASF Corporation. 

3) Euclid Chemical Company (The); an RPM company. 

4) GCP Applied Technologies Inc. 

5) Moxie International. 

6) Or equal. 

C. CMUs: ASTM C90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 2800 psi. 

2. Density Classification: Normal weight. 

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

4. Exposed Faces: Provide color and texture matching the range represented by Engineer's 

sample. 

5. Faces to Receive Plaster: Where units are indicated to receive a direct application of 

plaster, provide textured-face units made with gap-graded aggregates. 

D.  Decorative CMUs: ASTM C90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 2150 psi. 

2. Density Classification:  Normal weight. 

3. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph. 

4. Pattern and Texture: 

a. Standard pattern, ground-face finish. Match Existing. 

b. Colors: Match existing. 

2.5 MASONRY LINTELS 

A. General: Provide one of the following: 

1. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam 

CMUs matching adjacent CMUs in color, texture, and density classification, with 

reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels 

before handling and installing. Temporarily support built-in-place lintels until cured. 

2.6 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-

weather construction. Provide natural color or white cement as required to produce mortar color 

indicated. 
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1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 

no other ingredients. 

D. Masonry Cement: Not permitted. 

E. Mortar Cement: Not permitted. 

F. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use 

in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of 

satisfactory performance in masonry mortar. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Davis Colors. 

b. Euclid Chemical Company (The); an RPM company. 

c. Lanxess Corporation. 

d. Solomon Colors, Inc. 

e. Or equal. 

G. Colored Cement Products: Packaged blend made from portland cement and hydrated lime and 

mortar pigments, all complying with specified requirements, and containing no other 

ingredients. 

1. Colored Portland Cement-Lime Mix: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 

1) Essroc. 

2) Holcim (US) Inc. 

3) Lafarge North America Inc. 

4) Lehigh Hanson; HeidelbergCement Group. 

5) Or equal. 

2. Formulate blend as required to produce color indicated or, if not indicated, as selected 

from manufacturer's standard colors. 

3. Pigments shall not exceed 10 percent of portland cement by weight. 

H. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 

crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 

No. 16 sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
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4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

I. Aggregate for Grout: ASTM C404. 

J. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 

ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar 

of composition indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. BASF Corporation. 

b. Euclid Chemical Company (The); an RPM company. 

c. GCP Applied Technologies Inc. 

d. Or equal. 

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

CMUs containing integral water repellent from same manufacturer. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. ACM Chemistries. 

b. BASF Corporation. 

c. Euclid Chemical Company (The); an RPM company. 

d. GCP Applied Technologies Inc. 

e. Or equal. 

L. Water: Potable. 

2.7 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A 615/A 615M, Grade 60. 

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 

unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel 

wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Dur-O-Wal; a Hohmann & Barnard company. 

b. Heckmann Building Products, Inc. 

c. Hohmann & Barnard, Inc. 

d. Lock Rite. 

e. Wire-Bond. 

f. Or equal. 

C. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 
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1. Interior Walls:  Hot-dip galvanized carbon steel. 

2. Exterior Walls:  Hot-dip galvanized carbon steel. 

3. Wire Size for Side Rods:  0.187-inch diameter. 

4. Wire Size for Cross Rods:  0.187-inch diameter. 

5. Wire Size for Veneer Ties:  0.187-inch diameter. 

6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c. 

7. Provide in lengths of not less than 10 feet , with prefabricated corner and tee units. 

D. Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair of side 

rods. 

E. Masonry-Joint Reinforcement for Multiwythe Masonry: 

1. Adjustable (two-piece) type, ladder design, with one side rod at each face shell of 

backing wythe and with separate adjustable ties with pintle-and-eye connections having a 

maximum horizontal play of 1/16 inch and maximum vertical adjustment of 1-1/4 inches. 

Size ties to extend at least halfway through facing wythe but with at least 5/8-inch cover 

on outside face. 

2.8 TIES AND ANCHORS 

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-

inch cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 

comply with the following unless otherwise indicated: 

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with 

ASTM A153/A153M, Class B-2 coating. 

2. Galvanized-Steel Sheet: ASTM A653/A653M, Commercial Steel, G60 zinc coating. 

3. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, 

with ASTM A153/A153M, Class B coating. 

4. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide. 

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long may 

be used for masonry constructed from solid units. 

2. Where wythes are of different materials, use adjustable ties with pintle-and-eye 

connections having a maximum adjustment of 1-1/4 inches. 

3. Wire: Fabricate from 1/4-inch-diameter, hot-dip galvanized steel wire. 

D. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 

vertical or horizontal adjustment but resist tension and compression forces perpendicular to 

plane of wall. 

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip 

galvanized steel wire. 

2. Tie Section: Triangular-shaped wire tie made from 0.25-inch-diameter, hot-dip 

galvanized steel wire. 
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E. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches 

long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in 

and out of tube. Fabricate from steel, hot-dip galvanized after fabrication. 

F. Rigid Anchors: Fabricate from steel bars bent to configuration indicated. 

1. Corrosion Protection:  Hot-dip galvanized to comply with ASTM A153A/A153M. 

2.9 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION 

A. Extruded Polystyrene Board Insulation, Type X: ASTM C578, Type X, 15-psiminimum 

compressive strength; unfaced. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. DiversiFoam Products. 

b. Dow Chemical Company (The). 

c. MBCI. 

d. Owens Corning. 

e. Or equal. 

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84. 

3. Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84. 

4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 

5. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 

inchesand wider in width. 

2.10 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal 

Manual and as follows: 

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016 inch thick. 

2. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12 

feet. Provide splice plates at joints of formed, smooth metal flashing. 

3. Fabricate through-wall metal flashing embedded in masonry from stainless steel, with 

ribs at 3-inch intervals along length of flashing to provide an integral mortar bond. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 

1) Cheney Flashing Company. 

2) Hohmann & Barnard, Inc. 

3) Keystone Flashing Company, Inc. 

4) Or equal. 
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4. Fabricate through-wall flashing with snaplock receiver on exterior face to receive 

counterflashing. 

5. Fabricate metal drip edges from stainless steel. Extend at least 3 inches into wall and 1/2 

inch out from wall, with outer edge bent down 30 degrees and hemmed. 

6. Fabricate metal expansion-joint strips from stainless steel to shapes indicated. 

7. Solder metal items at corners. 

B. Application: Unless otherwise indicated, use the following: 

1. Where flashing is indicated to receive counterflashing, use metal flashing. 

2. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal 

flashing with a drip edge. 

3. Where flashing is fully concealed, use metal flashing. 

C. Solder and Sealants for Sheet Metal Flashings: 

1. Solder for Stainless Steel: ASTM B32, Grade Sn60, with acid flux of type recommended 

by stainless-steel sheet manufacturer. 

D. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products 

or products recommended by flashing manufacturer for bonding flashing sheets to each other 

and to substrates. 

2.11 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, 

urethane or PVC. 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 

with ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM D2287, 

Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in 

masonry wall; size and configuration as indicated. 

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I 

(No. 15 asphalt felt). 

D. Weep/Cavity Vent Products: Use one of the following unless otherwise indicated: 

1. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches long. 

2. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch less than 

depth of outer wythe, in color selected from manufacturer's standard. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 

1) Advanced Building Products Inc. 

2) Heckmann Building Products, Inc. 

3) Hohmann & Barnard, Inc. 
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4) Wire-Bond. 

5) Or equal. 

E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 

within the wall cavity. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Advanced Building Products Inc. 

b. CavClear/Archovations, Inc. 

c. Heckmann Building Products, Inc. 

d. Hohmann & Barnard, Inc. 

e. Mortar Net Solutions. 

f. Wire-Bond. 

g. Or equal. 

2. Configuration: Provide the following: 

a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7 

inches deep that prevent clogging with mortar droppings. 

2.12 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 

indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Use portland cement-lime mortar only. 

3. For exterior masonry, portland cement-lime mortar only. 

4. For reinforced masonry, use portland cement-lime mortar only.  

5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 

Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 

before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion or Property Specification. 

Provide the following types of mortar for applications stated unless another type is indicated or 

needed to provide required compressive strength of masonry. 

1. For reinforced masonry, use Type S. 

2. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for 

interior load-bearing walls; for interior nonload-bearing partitions; and for other 

applications where another type is not indicated, use Type N. 

3. For interior nonload-bearing partitions, use Type N. 
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D. Pigmented Mortar: Use colored cement product or select and proportion pigments with other 

ingredients to produce color required. Do not add pigments to colored cement products. 

1. Pigments shall not exceed 10 percent of portland cement by weight. 

2. Mix to match Engineer's sample. 

3. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Decorative CMUs. 

E. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and 

natural color or white cement as necessary to produce required mortar color. 

1. Mix to match Engineer's sample. 

2. Application: Use colored-aggregate mortar for exposed mortar joints with the following 

units: 

a. Decorative CMUs. 

F. Grout for Unit Masonry: Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour 

height. 

2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for 

specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to 

ASTM C143/C143M. 

2.13 INSULATION ACCESSORIES 

A. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 

materials, and with demonstrated capability to bond insulation securely to substrates without 

damaging insulation and substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of the Work. 

2. Verify that foundations are within tolerances specified. 

3. Verify that reinforcing dowels are properly placed. 

4. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 

actual locations of piping connections. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrates of substances that are harmful to insulation, including removing projections 

capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment. 

3.3 CUTTING AND PATCHING 

A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and 

patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Temporary Support: Provide temporary support of Work to be cut. 

C. Protection: Protect in-place construction during cutting and patching to prevent damage. 

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

D. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free 

passage to adjoining areas is unavoidable, coordinate cutting and patching requirements with 

the Owner. 

E. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems 

are required to be removed, relocated, or abandoned, bypass such services/systems before 

cutting to prevent interruption to occupied areas. 

F. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction. If possible, review proposed procedures with original Installer; comply 

with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping. Cut holes and slots neatly to minimum size required, and with 

minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 

4. Proceed with patching after construction operations requiring cutting are complete. 

G. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other Work. Patch with durable seams that are as invisible as 

practicable, as judged by Engineer. Provide materials and comply with installation requirements 

specified in other Sections, where applicable. 
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1. Inspection: Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 

into retained adjoining construction in a manner that will eliminate evidence of patching 

and refinishing. 

3. Walls: Where patching occurs in a painted surface, prepare substrate and apply primer 

and intermediate paint coats appropriate for substrate over the patch, and apply final paint 

coat over entire unbroken surface containing the patch, corner to corner of wall and edge 

to edge of ceiling. Provide additional coats until patch blends with adjacent surfaces. 

4. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 

weathertight condition and ensures thermal and moisture integrity of building enclosure. 

H. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces. 

I. Provide materials and comply with installation requirements for matching existing substrates 

and finishes. Restore patched areas and extend restoration into adjoining areas with durable 

seams that are as invisible as possible.  

3.4 INSTALLATION, GENERAL 

A. Thickness: Build cavity walls and other masonry construction to full thickness shown. Build 

single-wythe walls to actual widths of masonry units, using units of widths indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 

equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 

unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 

units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 

textures. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per 

minute when tested according to ASTM C67. Allow units to absorb water so they are damp but 

not wet at time of laying. 

H. Comply with insulation manufacturer's written instructions applicable to products and 

applications. 

I. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 

rain, or snow at any time. 

J. Install insulation with manufacturer's R-value label exposed after insulation is installed. 
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K. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 

voids with insulation. Remove projections that interfere with placement. 

L. Provide insulation in sizes to fit applications and selected from manufacturer's standard 

thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are 

otherwise shown or required to make up total thickness or to achieve R-value. 

3.5 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 

minus 1/4 inch. 

2. For location of elements in plan, do not vary from that indicated by more than plus or 

minus 1/2 inch. 

3. For location of elements in elevation, do not vary from that indicated by more than plus 

or minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 

inch in 10 feet, or 1/2-inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet, 

3/8 inch in 20 feet, or 1/2-inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 

1/4 inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 

inch in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 

inch in 10 feet or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 

than 1/16 inch except due to warpage of masonry units within tolerances specified for 

warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 

with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch or minus 1/4 inch. 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 

1/8 inch. 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 

by more than 1/16 inch from one masonry unit to the next. 
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3.6 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 

Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 

other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 

running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 

corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 

than 4 inches. Bond and interlock each course of each wythe at corners. Do not use units with 

less-than-nominal 4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 

course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 

mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 

masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 

Fill in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 

metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 

similar items unless otherwise indicated. 

I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 

structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 

above. 

2. Fasten partition top anchors to structure above and build into top of partition. Grout cells 

of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 

provide 1/2-inch clearance between end of anchor rod and end of tube. Space anchors 48 

inches o.c. unless otherwise indicated. 

3. Wedge nonload-bearing partitions against structure above with small pieces of tile, slate, 

or metal. Fill joint with mortar after dead-load deflection of structure above approaches 

final position. 

4. At fire-rated partitions, treat joint between top of partition and underside of structure 

above to comply with Section 078443 "Joint Firestopping." 

3.7 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 
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1. Bed face shells in mortar and make head joints of depth equal to bed joints. 

2. Bed webs in mortar in all courses of piers, columns, and pilasters. 

3. Bed webs in mortar in grouted masonry, including starting course on footings. 

4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 

5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed 

anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 

mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 

joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 

thickness unless otherwise indicated. 

1. For glazed masonry units, use a nonmetallic jointer 3/4 inch or more in width. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 

paint) unless otherwise indicated. 

E. Cut joints flush where indicated to receive cavity wall insulation or air barriers. 

3.8 CAVITY WALLS 

A. Bond wythes of cavity walls together using bonding system indicated on Drawings. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 

away from cavity, to minimize mortar protrusions into cavity. Do not attempt to trowel or 

remove mortar fins protruding into cavity. 

C. Installing Cavity Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 

o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for 

this purpose. Fit courses of insulation between wall ties and other confining obstructions in 

cavity, with edges butted tightly both ways. Press units firmly against inside wythe of masonry 

or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and 

masonry. 

3.9 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 

inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 

2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls. 

3. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 
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C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 

offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.10 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 

or concrete, to comply with the following: 

1. Provide an open space not less than indicated. Keep open space free of mortar and other 

rigid materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. 

horizontally. 

3.11 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 

Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. 

Fill resultant core with grout and rake out joints in exposed faces for application of 

sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. 

Keep head joints free and clear of mortar or rake out joint for application of sealant. 

4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 

complete for application of sealant. 

3.12 LINTELS 

A. Provide masonry lintels where shown and where openings of more than 24 inches for block-size 

units are shown without structural steel or other supporting lintels. 

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.13 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. 

both ways on inside face and as recommended by manufacturer. 
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1. Fit courses of insulation between wall ties and other obstructions, with edges butted 

tightly in both directions, and with faces flush. 

2. Press units firmly against inside substrates. 

3.14 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated. Install cavity vents 

at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where 

indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 

sloping bed of mortar and cover with mortar. Before covering with mortar, seal 

penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 

manufacturer. 

2. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, 

and up face of sheathing at least 8 inches; with upper edge tucked under water-resistive 

barrier, lapping at least 4 inches. Fasten upper edge of flexible flashing to sheathing 

through termination bar. 

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each 

end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches 

to form end dams. 

4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 

inches or as recommended by flashing manufacturer, and seal lap with elastomeric 

sealant complying with requirements in Section 079200 "Joint Sealants" for application 

indicated. 

5. Install metal drip edges with ribbed sheet metal flashing by interlocking hemmed edges 

to form hooked seam. Seal seam with elastomeric sealant complying with requirements in 

Section 079200 "Joint Sealants" for application indicated. 

C. Install reglets for flashing and other related construction where they are shown to be built into 

masonry. 

D. Install weep holes in exterior wythes and veneers in head joints of first course of masonry 

immediately above embedded flashing. 

1. Use specified weep/cavity vent products or open-head joints to form weep holes. 

E. Place pea gravel in cavities as soon as practical to a height equal to height of first course above 

top of flashing, but not less than 2 inches, to maintain drainage. 

1. Fill cavities full height by placing pea gravel in cavities as masonry is laid, so that at any 

point, masonry does not extend more than 24 inches above top of pea gravel. 

F. Place cavity drainage material in airspace behind veneers to comply with configuration 

requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article. 
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G. Install cavity vents in head joints in exterior wythes at spacing indicated. Use specified 

weep/cavity vent products or open-head joints to form cavity vents. 

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install 

through-wall flashing and weep holes above horizontal blocking. 

3.15 REINFORCED UNIT MASONRY  

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 

reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 

tie, and support forms to maintain position and shape during construction and curing of 

reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 

sufficiently to carry their own weight and that of other loads that may be placed on them 

during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 

strength to resist grout pressure. 

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.16 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 

other causes. 

B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be 

concealed and protected by permanent construction immediately after installation. 

3.17 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 

and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform 

tests and inspections. Retesting of materials that fail to comply with specified requirements shall 

be done at Contractor's expense. 

B. Inspections: Special inspections according to Level B in TMS 402/ACI 530/ASCE 5. 

1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 
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3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 

E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C67 for 

compressive strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 

compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 

ASTM C780. 

H. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test 

mortar for mortar air content and compressive strength. 

I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019. 

3.18 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units. Install new units to match adjoining units; install 

in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 

completely fill with mortar. Point up joints, including corners, openings, and adjacent 

construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 

where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 

fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Engineer's approval of sample cleaning before proceeding 

with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent or polyethylene film and waterproof masking 

tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 

 

END OF SECTION 042000 
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SECTION 089119 - FIXED LOUVERS 

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. Fixed, formed-metal louvers. 

1.3 DEFINITIONS 

A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to 

this Section unless otherwise defined in this Section or in referenced standards. 

B. Horizontal Louver: Louver with horizontal blades (i.e., the axes of the blades are horizontal). 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 

specified models with appropriate AMCA Certified Ratings Seals. 

B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and 

attachments to other work. Show frame profiles and blade profiles, angles, and spacing. 

1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water 

intrusion. 

2. Show mullion profiles and locations. 

C. Samples: For each type of metal finish required. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed according to 

AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified 

testing agency, for each type of louver and showing compliance with performance requirements 

specified. 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 

fabrication. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain louvers from single source from a single manufacturer where 

indicated to be of same type, design, or factory-applied color finish. 

2.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Louvers shall withstand the effects of gravity loads and the following 

loads and stresses within limits and under conditions indicated without permanent deformation 

of louver components, noise or metal fatigue caused by louver-blade rattle or flutter, or 

permanent damage to fasteners and anchors. Wind pressures shall be considered to act normal 

to the face of the building. 

1. Wind Loads: Determine loads based on pressures as indicated on Drawings. 

B. Louver Performance Ratings: Provide louvers complying with requirements specified, as 

demonstrated by testing manufacturer's stock units identical to those provided, except for length 

and width according to AMCA 500-L. 

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

D. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal 

Manual" for fabrication, construction details, and installation procedures. 

1.  

2.3 FIXED, FORMED-METAL LOUVERS 

A. Horizontal, Nondrainable-Blade Louver: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
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a. Airolite Company, LLC (The). 

b. American Warming and Ventilating; a Mestek Architectural Group company. 

c. Arrow United Industries. 

d. Construction Specialties, Inc. 

e. Greenheck Fan Corporation. 

f. Ruskin Company. 

g. Or equal. 

2. Louver Depth:  4 inches. 

3. Blade Profile:  Plain blade without center baffle. 

4. Frame and Blade Material and Nominal Thickness: Galvanized-steel sheet, not less than 

0.064 inch. 

5. Mullion Type:  Exposed. 

6. Louver Performance Ratings: 

a. Free Area: Not less than 8.0 sq. ft. for 48-inch-wide by 48-inch-high louver. 

b. Point of Beginning Water Penetration: Not less than 550 fpm. 

c. Air Performance: Not more than 0.10-inch wg static pressure drop at 550-fpm free-

area exhaust velocity. 

2.4 LOUVER SCREENS 

A. General: Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers: Interior face. 

2. Screening Type:  Bird screening. 

B. Secure screen frames to louver frames with stainless-steel machine screws, spaced a maximum 

of 6 inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated. 

1. Metal: Same type and form of metal as indicated for louver to which screens are attached. 

2. Finish:  Mill finish unless otherwise indicated. 

3. Type:  Non-rewirable, U-shaped frames. 

D. Louver Screening for Galvanized-Steel Louvers: 

1. Bird Screening: Galvanized steel, 1/2-inch-square mesh, 0.041-inch wire. 

2.5 BLANK-OFF PANELS 

A. Insulated, Blank-Off Panels: Laminated panels consisting of an insulating core surfaced on back 

and front with metal sheets and attached to back of louver. 

1. Thickness:  2 inches. 

2. Metal Facing Sheets: Galvanized-steel sheet, not less than 0.028-inch nominal thickness. 

3. Insulating Core:  Rigid, glass-fiber-board insulation or extruded-polystyrene foam. 
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4. Edge Treatment: Trim perimeter edges of blank-off panels with louver manufacturer's 

standard channel frames, with corners mitered and with same finish as panels. 

5. Seal perimeter joints between panel faces and louver frames with gaskets or sealant. 

6. Panel Finish:  Same type of finish applied to louvers, but black color. 

7. Attach blank-off panels with sheet metal screws. 

2.6 MATERIALS 

A. Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 zinc coating, mill phosphatized. 

B. Fasteners: Use types and sizes to suit unit installation conditions. 

1. Use hex-head or Phillips pan-head screws for exposed fasteners unless otherwise 

indicated. 

2. For fastening galvanized steel, use hot-dip-galvanized steel or 300 series stainless-steel 

fasteners. 

3. For color-finished louvers, use fasteners with heads that match color of louvers. 

C. Postinstalled Fasteners for Concrete and Masonry: Refer to Section 050519 “Post-Installed 

Concrete Anchors and Reinforcing Bars.” 

D. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.7 FABRICATION 

A. Factory assemble louvers to minimize field splicing and assembly. Disassemble units as 

necessary for shipping and handling limitations. Clearly mark units for reassembly and 

coordinated installation. 

B. Maintain equal louver blade spacing, including separation between blades and frames at head 

and sill, to produce uniform appearance. 

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 

made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 

sealant joints. 

1. Frame Type:  Channel unless otherwise indicated. 

D. Include supports, anchorages, and accessories required for complete assembly. 

E. Provide vertical mullions of type and at spacings indicated, but not more than is recommended 

by manufacturer, or 72 inches o.c., whichever is less. 

1. Exposed Mullions: Where indicated, provide units with exposed mullions of same width 

and depth as louver frame. Where length of louver exceeds fabrication and handling 

limitations, provide interlocking split mullions designed to permit expansion and 

contraction. 

F. Provide subsills made of same material as louvers or extended sills for recessed louvers. 
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G. Join frame members to each other and to fixed louver blades with fillet welds, threaded 

fasteners, or both, as standard with louver manufacturer unless otherwise indicated or size of 

louver assembly makes bolted connections between frame members necessary. 

2.8 GALVANIZED-STEEL SHEET FINISHES 

A. Finish louvers after assembly. 

B. Surface Preparation: Clean surfaces with nonpetroleum solvent so surfaces are free of oil and 

other contaminants. After cleaning, apply a conversion coating compatible with the organic 

coating to be applied over it. Clean welds, mechanical connections, and abraded areas and 

repair according to ASTM A 780. 

C. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply 

manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting 

topcoat, with a minimum dry film thickness of 2 mils. 

1. Color and Gloss:  As selected by Engineer from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 

anchorages that are to be embedded in concrete or masonry construction. Coordinate delivery of 

such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where 

required to protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 

indicated. 
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E. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact with concrete, 

masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating 

of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic flashing. 

F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 

where weathertight louver joints are required. Comply with Section 079200 "Joint Sealants" for 

sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed louver surfaces that are not protected by temporary covering, to remove 

fingerprints and soil during construction period. Do not let soil accumulate during construction 

period. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 

harmful to finishes. Thoroughly rinse surfaces and dry. 

C. Restore louvers damaged during installation and construction so no evidence remains of 

corrective work. If results of restoration are unsuccessful, as determined by Engineer, remove 

damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 

of, and is compatible with, factory-applied finish coating. 

END OF SECTION 089119 


