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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. This Section includes unit masonry assemblies consisting of the following: 

1. Concrete masonry units (CMUs). 
2. Decorative concrete masonry units. 
3. Mortar and grout. 
4. Reinforcing steel. 
5. Masonry joint reinforcement. 
6. Ties and anchors. 
7. Embedded flashing. 
8. Miscellaneous masonry accessories. 
9. Masonry-cell insulation. 
10. Cavity-wall insulation. 

B. Related Sections include the following: 

1. Division 07 Section "Bituminous Dampproofing" for dampproofing applied to cavity face 
of backup wythes of cavity walls. 

2. Division 07 Section "Water Repellents" for water repellents applied to unit masonry 
assemblies. 

3. Division 07 Section "Sheet Metal Flashing and Trim" for[ exposed] sheet metal flashing. 
4. Division 07 Section "Penetration Firestopping" for firestopping at openings in masonry 

walls. 
5. Division 07 Section "Fire-Resistive Joint Systems" for fire-resistive joint systems at 

heads of masonry walls. 
6. Division 07 Section "Joint Sealants" for sealing control and expansion joints in unit 

masonry. 
7. Division 08 Section "Louvers and Vents" for wall vents (brick vents). 

C. Products furnished, but not installed, under this Section include the following: 

1. Anchor sections of adjustable masonry anchors for connecting to structural frame, 
installed under Division 05 Section "Structural Steel Framing." 

1.3 DEFINITIONS 

A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 
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1.4 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths 1900 psi 
(f'm) at 28 days. 

B. Determine net-area compressive strength (f'm) of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 
in ACI 530.1/ASCE 6/TMS 60. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For the following: 

1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  

Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."  Show 
elevations of reinforced walls. 

3. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications. 

C. List of Materials Used in Constructing Mockups:  List generic product names together with 
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, 
source of supply, and other information as required to identify materials used.  Include mix 
proportions for mortar and grout and source of aggregates. 

1. Submittal is for information only.  Neither receipt of list nor approval of mockup 
constitutes approval of deviations from the Contract Documents unless such deviations 
are specifically brought to the attention of the Owner and approved in writing. 

D. Qualification Data:  For testing agency. 

E. Material Certificates:  Include statements of material properties indicating compliance with 
requirements including compliance with standards and type designations within standards.  
Provide 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. Cementitious materials.  Include brand, type, and name of manufacturer. 
3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients. 
4. Grout mixes.  Include description of type and proportions of ingredients. 
5. Reinforcing bars. 
6. Joint reinforcement. 
7. Anchors, ties, and metal accessories. 
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F. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of 
ingredients. 

1. Include test reports, per ASTM C 780, for mortar mixes required to comply with property 
specification. 

2. Include test reports, per ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

G. 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 
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

H. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be 
used to comply with cold-weather requirements. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1093 
for testing indicated, as documented according to ASTM E 548. 

B. 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, through one 
source from a single manufacturer for each product required. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from a single manufacturer for each cementitious 
component and from one source or producer for each aggregate. 

D. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to 
perform preconstruction testing indicated below.  Payment for these services will be made by 
Owner.  Retesting of materials that fail to meet specified requirements shall be done at 
Contractor's expense. 

1. Concrete Masonry Unit Test:  For each type of unit required, per ASTM C 140. 
2. Mortar Test (Property Specification):  For each mix required, per ASTM C 780. 
3. Grout Test (Compressive Strength):  For each mix required, per ASTM C 1019. 
4. Prism Test:  For each type of construction required, per ASTM C 1314. 

E. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those 
of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and 
inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable 
to authorities having jurisdiction. 

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. 
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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 designed for lifting and 
emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on 
elevated platforms, under cover, and in a dry location or in a metal dispensing silo with 
weatherproof cover. 

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

1.8 PROJECT 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 (600 mm) down both sides and hold cover 
securely in place. 

2. Where 1 wythe of multiwythe masonry walls is completed in advance of other wythes, 
secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe 
and hold cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
3 days after building masonry walls or columns. 

C. 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. 

D. 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 
ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 
deg F (4 deg C) and above and will remain so until masonry has dried, but not less than 7 
days after completing cleaning. 
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E. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to 
exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the 
standard.  Do not uses units where such defects, including dimensions that vary from specified 
dimensions by more than stated tolerances, will be exposed in the completed Work or will 
impair the quality of completed masonry. 

2.2 CONCRETE MASONRY UNITS (CMUs) 

A. Shapes:  Provide shapes indicated and as follows: 

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 exposed 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 
as a wall assembly made with mortar containing integral water-repellent manufacturer's 
mortar additive according to ASTM E 514, with test period extended to 24 hours, show 
no visible water or leaks on the back of test specimen. 

C. Concrete Masonry Units:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of 1900 psi (13.1 MPa). 

2. Weight Classification:  Normal weight, unless otherwise indicated. 
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 Owner's 

sample. 

D. Decorative Concrete Masonry Units: ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of 1900 psi (13.1 MPa) 

2. Weight Classification:  Normal weight. 
3. Size (Width):  Manufactured to dimensions specified in "Concrete Masonry Units" 

Paragraph above. 
4. Pattern and Texture: 

 
a. Standard pattern, split-face finish. 
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5. Colors:  As selected by Owner from manufacturer's full range. 

2.3  CONCRETE LINTELS 

A. Concrete Lintels:  Precast or formed-in-place concrete lintels complying with requirements in 
Division 03 Section "Cast-in-Place Concrete." 

2.4 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, 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. 

B. Hydrated Lime:  ASTM C 207Type S. 

C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C 150, 
Type I or Type III, and hydrated lime complying with ASTM C 207, Type S. 

D. Aggregate for Mortar:  ASTM C 144. 

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 (6.5 mm) thick, use aggregate graded with 100 percent 
passing the No. 16 (1.18-mm) sieve. 

E. Aggregate for Grout:  ASTM C 404. 

F. 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. Products: 

a. Addiment Incorporated; Mortar Kick. 
b. Euclid Chemical Company (The); Accelguard 80. 
c. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Morset. 
d. Sonneborn, Div. of ChemRex; Trimix-NCA. 

G. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with 
concrete masonry units, containing integral water repellent by same manufacturer. 

H. Water:  Potable. 

2.5 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 
(Grade 420). 
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B. Masonry Joint Reinforcement, General:  ASTM A 951. 

1. Interior Walls:  Hot-dip galvanized, carbon steel. 
2. Wire Size for Side Rods:  W1.7 or 0.148-inch (3.8-mm) diameter. 
3. Wire Size for Cross Rods:  W1.7 or 0.148-inch (3.8-mm) diameter. 
4. Wire Size for Veneer Ties:  W1.7 or 0.148-inch (3.8-mm) diameter. 
5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c. 
6. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units. 

C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with 
single pair of side rods. 

D. Masonry Joint Reinforcement for Multiwythe Masonry: 

1. Tab type, either ladder or truss design, with 1 side rod at each face shell of backing wythe 
and with rectangular tabs sized to extend at least halfway through facing wythe but with 
at least 5/8-inch (16-mm) cover on outside face. 

2.6 TIES AND ANCHORS 

A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made from 
materials that comply with eight subparagraphs below, unless otherwise indicated. 

1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 641/A 641M, Class 1 
coating. 

2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153/A 153M, 
Class B-2 coating. 

3. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc 
coating. 

4. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, 
hot-dip galvanized after fabrication to comply with ASTM A 153/A 153M. 

5. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
6. Stainless Steel bars:  ASTM A 276 or ASTM a 666, Type 304. 

B. Corrugated Metal Ties:  Metal strips not less than 7/8 inch (22 mm) wide with corrugations 
having a wavelength of 0.3 to 0.5 inch (7.6 to 12.7 mm) and an amplitude of 0.06 to 0.10 inch 
(1.5 to 2.5 mm) made from steel sheet, galvanized after fabrication not less than 0.053 inch (1.3 
mm) thick.  Ties made from galvanized steel sheet may be used in interior walls, unless 
otherwise indicated. 

C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway 
through veneer but with at least 5/8-inch (16-mm) cover on outside face.  Outer ends of wires 
are bent 90 degrees and extend 2 inches (50 mm) parallel to face of veneer. 

D. Individual Wire Ties:  Rectangular units with closed ends and not less than 4 inches (100 mm) 
wide. 

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 mm) 
long may be used for masonry constructed from solid units or hollow units laid with cells 
horizontal. 
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2. Where wythes do not align or are of different materials, use adjustable ties with pintle-
and-eye connections having a maximum adjustment of 1-1/4 inches (32 mm). 

3. Wire:  Fabricate from 1/4-inch- (6.4-mm-) diameter, hot-dip galvanized steel wire. 

E. Adjustable Anchors for Connecting to Structure:  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- (6.4-mm-) diameter, hot-
dip galvanized steel wire. 

2. Tie Section for Steel Frame:  Triangular-shaped wire tie, sized to extend within 1 inch 
(25 mm) of masonry face, made from 0.25-inch- (6.4-mm-) diameter, hot-dip galvanized 
steel wire. 

F. Adjustable Masonry-Veneer Anchors 

1. General: Provide anchors that allow vertical adjustment but resist tension and 
compression forces perpendicular to plane of wall, for attachment over sheathing to wood 
or metal studs, and as follows: 

a. Structural Performance Characteristics:  Capable of withstanding a 100-lbf (445-
N) load in both tension and compression without deforming or developing play in 
excess of 0.05 inch (1.3 mm). 

2. Contractor's Option:  Unless otherwise indicated, provide any of the following types of 
anchors: 

3. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal 
anchor section. 

a. Anchor Section:  Rib-stiffened, sheet metal plate with screw holes top and bottom, 
2-3/4 inches (70 mm) wide by 3 inches (75 mm) high; with projecting tabs having 
slotted holes for inserting vertical legs of wire tie specially formed to fit anchor 
section. 

2.7 MISCELLANEOUS ANCHORS 

A. Postinstalled Anchors: Provide chemical or torque-controlled expansion anchors, with 
capability to sustain, without failure, a load equal to six times the load imposed when installed 
in solid or grouted unit masonry and equal to four times the load imposed when installed in 
concrete, as determined by testing per ASTM E 488 conducted by a qualified independent 
testing agency. 

1. Corrosion Protection: Carbon-steel components zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild). 

2. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 
4) for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for anchors. 
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2.8 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing:  Provide metal flashing, where flashing is exposed or partly exposed and where 
indicated, complying with SMACNA's "Architectural Sheet Metal Manual and as follows: 

1. Fabricate continuous flashings in sections 96 inches (2400 mm) long minimum, but not 
exceeding 12 feet (3.6 m). Provide splice plates at joints of formed, smooth metal 
flashing. 

2. Fabricate through-wall metal flashing embedded in masonry from copper , with ribs at 3-
inch (75-mm) intervals along length of flashing to provide an integral mortar bond. 

3. Fabricate through-wall flashing with drip edge where indicated.  Fabricate by extending 
flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees and 
hemmed. 

4. Fabricate through-wall flashing with sealant stop.  Fabricate by bending metal back on 
itself 3/4 inch (19 mm) at exterior face of wall and down into joint 3/8 inch (10 mm) to 
form a stop for retaining sealant backer rod. 

5. Metal Drip Edges:  Fabricate from stainless steel.  Extend at least 3 inches (75 mm) into 
wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees and 
hemmed. 

B. Flexible Flashing:  For flashing not exposed to the exterior, use the following, unless otherwise 
indicated: 

1. Copper-Laminated Flashing:  [5-oz./sq. ft. (1.5-kg/sq. m)] [7-oz./sq. ft. (2-kg/sq. m)] 
copper sheet bonded with asphalt between 2 layers of glass-fiber cloth.  Use only where 
flashing is fully concealed in masonry. 

C. 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. 

2.9 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, 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 D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, 
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, organic roofing felt complying with ASTM D 226, 
Type I (No. 15 asphalt felt). 

D. Weep/Vent Products:  Use the following, unless otherwise indicated: 

1. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 
by 38 by 89 mm) long. 
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E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 
within the wall cavity. 

1. Provide one of the following configurations: 

a. Strips, full-depth of cavity and 10 inches (250 mm) wide, with dovetail shaped 
notches 7 inches (175 mm) deep that prevent mesh from being clogged with mortar 
droppings. 

2.10 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Manufacturers: 

a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 

2.11 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. Limit cementitious materials in mortar to portland cement and lime. 
3. Limit cementitious materials in mortar for exterior and reinforced masonry to portland 

cementand lime. 
4. 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 C 270, 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. 

D. 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 Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 
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2. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to 
ASTM C 143/C 143M. 

2.12 SOURCE QUALITY CONTROL 

A. Owner will engage a qualified independent testing agency to perform source quality-control 
testing indicated below: 

1. Payment for these services will be made by Owner. 
2. Retesting of materials failing to comply with specified requirements shall be done at 

Contractor's expense. 

B. Concrete Masonry Unit Test:  For each type of unit furnished, per ASTM C 140. 

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 work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of work. 

2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 

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

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

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite 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 the 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. 
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E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. 

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

F. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following: 

1. 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 (3 
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum. 

2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 

3. 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 (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 
m), or 1/2 inch (12 mm) maximum. 

4. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).  Do not vary 
from bed-joint thickness of adjacent courses by more than 1/8 inch (3 mm). 

5. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch (3 mm).  Do not vary from adjacent bed-joint and head-joint thicknesses by more 
than 1/8 inch (3 mm). 

6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch (1.5 mm) except due to warpage of masonry units within tolerances 
specified for warpage of units. 

7. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 
by more than 1/16 inch (1.5 mm) from one masonry unit to the next. 

3.3 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 (100-mm) horizontal face 
dimensions at corners or jambs. 

C. Stopping and Resuming Work:  Stop work by racking 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. 

D. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  
Fill in solidly with masonry around built-in items. 

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

F. 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. 
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G. Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under bearing plates, 
beams, lintels, posts, and similar items, unless otherwise indicated. 

H. Build non-load-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. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay hollow concrete masonry units as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
3. With webs fully bedded in mortar in grouted masonry, including starting course on 

footings. 
4. With entire units, including areas under cells, fully bedded in mortar at starting course on 

footings where cells are not grouted. 

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. 

3.5 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less 
than one metal tie for 2.67 sq. ft. (0.25 sq. m) [of wall area spaced not to exceed 24 
inches (610 mm) o.c. horizontally and 16 inches (406 mm) o.c. vertically.  Stagger ties in 
alternate courses.  Provide additional ties within 12 inches (305 mm) of openings and 
space not more than 36 inches (915 mm) apart around perimeter of openings.  At 
intersecting and abutting walls, provide ties at no more than 24 inches (610 mm) o.c. 
vertically. 

a. Where bed joints of wythes do not align, use adjustable (two-piece) type ties. 
b. Where one wythe is of clay masonry and the other of concrete masonry, use 

adjustable (two-piece) type ties to allow for differential movement regardless of 
whether bed joints align. 

2. Masonry Joint Reinforcement:  Installed in horizontal mortar joints. 

a. Where bed joints of both wythes align, use tab-type reinforcement. 
b. Where bed joints of wythes do not align, use adjustable (two-piece) type 

reinforcement with continuous horizontal wire in facing wythe attached to ties. 
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3. Masonry Veneer Anchors:  Comply with requirements for anchoring masonry veneers. 

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

C. 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. 

D. Coat cavity face of backup wythe to comply with Division 07 Section "Bituminous 
Dampproofing." 

E. Installing Cavity-Wall Insulation:  Place small dabs of adhesive, spaced approximately 12 
inches (300 mm) 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. 

3.6 MASONRY JOINT REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a 
minimum of 6 inches (150 mm). 

1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings 

and extending 12 inches (305 mm) beyond openings. 

a. Reinforcement above is in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated. 

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. 

3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following: 

1. Provide an open space not less than 1/2 inch (13 mm) in width between masonry and 
structural member, unless otherwise indicated.  Keep open space free of mortar and other 
rigid materials. 
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2. Anchor masonry to structural members with anchors embedded in masonry joints and 
attached to structure. 

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 
inches (915 mm) o.c. horizontally. 

3.8 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 concrete masonry units 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. 

C. Form expansion joints in brick made from clay or shale as follows: 

1. Build flanges of metal expansion strips into masonry.  Lap each joint 4 inches (100 mm) 
in direction of water flow.  Seal joints below grade and at junctures with horizontal 
expansion joints if any. 

2. Build flanges of factory-fabricated, expansion-joint units into masonry. 
3. Build in compressible joint fillers where indicated. 
4. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 

inch (10 mm) for installation of sealant and backer rod specified in Division 07 Section 
"Joint Sealants." 

D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a 
compressible filler of width required for installing sealant and backer rod specified in 
Division 07 Section "Joint Sealants," but not less than 3/8 inch (10 mm). 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.9 LINTELS 

A. Provide concrete lintels where shown and where openings of more than 24 inches (610 mm) for 
block-size units are shown without structural steel or other supporting lintels. 

B. Provide minimum bearing of 8 inches (200 mm) at each jamb, unless otherwise indicated. 
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3.10 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND 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 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 multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 8 inches (200 mm), and through inner wythe to within 
1/2 inch (13 mm) of the interior face of wall in exposed masonry.  Where interior face of 
wall is to receive furring or framing, carry flashing completely through inner wythe and 
turn flashing up approximately 2 inches (50 mm) on interior face. 

3. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, 
and up face of sheathing at least 8 inches (200 mm); with upper edge tucked under 
building paper or building wrap, lapping at least 4 inches (100 mm). 

4. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into 
masonry at each end.  At heads and sills, extend flashing 6 inches (150 mm) at ends and 
turn up not less than 2 inches (50 mm) to form end dams. 

5. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 
inches (38 mm) or as recommended by flashing manufacturer, and seal lap with 
elastomeric sealant complying with requirements in Division 07 Section "Joint Sealants" 
for application indicated. 

6. Install metal drip edges beneath flexible flashing at exterior face of wall.  Stop flexible 
flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to 
top of metal drip edge. 

7. Install metal flashing termination beneath flexible flashing at exterior face of wall.  Stop 
flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible 
flashing to top of metal flashing termination. 

8. Cut flexible flashing off flush with face of wall after masonry wall construction is 
completed. 

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to 
comply with manufacturer's written instructions.  Install CMU cell pans with upturned edges 
located below face shells and webs of CMUs above and with weep spouts aligned with face of 
wall.  Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU 
webs and extend from face shell to face shell. 

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

E. Install weep holes in head joints in exterior wythes of first course of masonry immediately 
above embedded flashing and as follows: 

1. Use specified weep/vent products to form weep holes. 
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2. Use wicking material to form weep holes above flashing under brick sills.  Turn wicking 
down at lip of sill to be as inconspicuous as possible. 

3. Space weep holes 24 inches (600 mm) o.c., unless otherwise indicated. 
4. Space weep holes formed from 16 inches (400 mm) o.c. 
5. Cover cavity side of weep holes with plastic insect screening at cavities insulated with 

loose-fill insulation. 
6. Trim wicking material flush with outside face of wall after mortar has set. 

F. Place cavity drainage material in cavities to comply with configuration requirements for cavity 
drainage material in Part 2 "Miscellaneous Masonry Accessories" Article. 

3.11 REINFORCED UNIT MASONRY INSTALLATION 

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 other temporary loads that may be placed on 
them during construction. 

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

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 ACI 530.1/ASCE 6/TMS 602 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 (1520 mm). 

3.12 FIELD QUALITY CONTROL 

A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and 
prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform 
inspections. 

1. Place grout only after inspectors have verified compliance of grout spaces and grades, 
sizes, and locations of reinforcement. 

B. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections indicated below and prepare test reports: 

1. Payment for these services will be made by Owner. 
2. Retesting of materials failing to comply with specified requirements shall be done at 

Contractor's expense. 
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C. Testing Frequency:  One set of tests for each 5000 sq. ft. (465 sq. m) of wall area or portion 
thereof. 

D. Mortar Test (Property Specification):  For each mix provided, per ASTM C 780.  Test mortar 
for mortar air content and compressive strength. 

E. Grout Test (Compressive Strength):  For each mix provided, per ASTM C 1019. 

F. Prism Test:  For each type of construction provided, per ASTM C 1314at28 days. 

3.13 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 Owner'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 brick by bucket-and-brush hand-cleaning method described in BIA Technical 
Notes 20. 

6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 
written instructions. 

7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 
type of stain on exposed surfaces. 

8. Clean stone trim to comply with stone supplier's written instructions. 
9. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone 

Handbook." 
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3.14 MASONRY WASTE DISPOSAL 

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's 
property.  At completion of unit masonry work, remove from Project site. 

B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste.  Fill material is specified in Division 31 Section "Earth Moving." 
3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification sections, apply to work of this section. 

1.2 SUMMARY 
 

A. Extent of structural steel work is shown on drawings, including schedules, notes and details to 
show size and location of members, typical connections and type of steel required. 

 
B. Structural steel is that work defined in American Institute of Steel Construction (AISC) "Code 

of Standard Practice" and as otherwise shown on drawings. 
 
C. Miscellaneous Metal Fabrications are specified elsewhere in Division 5. 
 
D. Source Quality Control - Materials and fabrication procedures are subject to inspection and tests 

in mill, shop and field, conducted by a qualified inspection agency.  Such inspections and tests 
will not relieve Contractor of responsibility for providing materials and fabrication procedures 
in compliance with specified requirements. 

 
1. Promptly remove and replace materials or fabricated components which do not comply. 

 
E. Design of Members and Connections - Details shown are typical; similar details apply to similar 

conditions, unless otherwise indicated.  Verify dimensions at site whenever possible without 
causing delay in the work. 

 
1. Promptly notify Owner whenever design of members and connections for any portion of 

structure are not clearly indicated. 

1.3 SUBMITTALS 
 

A. Product Data - Submit producer's or manufacturer's specifications and installation instructions 
for the following products.  Include laboratory test reports and other data to show compliance 
with specifications (including specified standards). 

 
1. Structural steel (each type), including certified copies of mill reports covering chemical 

and physical properties. 
2. High-strength bolts (each type), including nuts and washers. Include certified copies of 

mill reports covering chemical and physical properties. 
3. Structural steel primer paint. 
4. Shrinkage-resistant grout. 
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B. Shop Drawings - Submit shop drawings prepared under supervision of a registered professional 
engineer, including complete details and schedules for fabrication and assembly of structural 
steel members, procedures and diagrams. 

 
1. Include details of cuts, connections, camber, holes and other pertinent data.  Indicate 

welds by standard AWS A2.1 and A2.4 symbols and show size, length and type of each 
weld. 

 
a. Provide setting drawings, templates and directions for installation of anchor bolts 

and other anchorages to be installed as work of others. 
 

2. Duplication of Contract Drawings for shop drawings shall not be permitted. 
 

C. Test Reports - Submit copies of reports of tests conducted on shop and field bolted and welded 
connections.  Include data on type(s) of tests conducted and test results. 

1.4 QUALITY ASSURANCE 
 

A. Codes and Standards - Comply with provisions of the latest editions of the following, except as 
otherwise indicated: 

 
1. AISC "Code of Standard Practice for Steel Buildings and Bridges”. 

 
a. Paragraph 4.2.1 of the above code is hereby modified by deletion of the following 

sentence: "This approval constitutes the owner's acceptance of all responsibility for 
the design adequacy of any detail configuration of connections developed by the 
fabricator as a part of his preparation of these shop drawings". 

 
2. AISC "Manual of Steel Construction, Allowable Stress Design", 9th Edition, including 

"Commentary" and Supplements thereto as issued. 
3. AISC "Specifications for Structural Joints using ASTM A325 or A490 Bolts". 
4. American Welding Society (AWS) D1.1 "Structural Welding Code - Steel". 
5. ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet 

Piling and Bars for Structural Use". 
6. Steel Structures Painting Council (SSPC) "Steel Structures Painting Manual". 
 

B. Qualifications for Welding Work - Qualify welding processes and welding operators in 
accordance with AWS D1.1. 

 
1. Provide certification that welders to be employed in work have satisfactorily passed AWS 

qualification tests. 
 

a. The welder's qualification shall be considered as remaining in effect unless a) the 
welder is not engaged in a given process of welding for which the welder is 
qualified for a period exceeding six months or unless b) there is some specific 
reason to question a welder's ability. 

b. If re-certification of welders is required, retesting will be Contractor's 
responsibility. 
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1.5 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to site at such intervals to insure uninterrupted progress of work. 
 
B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete 

or masonry, in ample time to not delay work. 
 
C. Store materials to permit easy access for inspection and identification.  Keep steel members off 

ground, using pallets, platforms or other supports.  Protect steel members and packaged 
materials from erosion and deterioration. 

 
1. Do not store materials on structure in a manner that might cause distortion or damage to 

members or supporting structures.  Repair or replace damaged materials or structures as 
directed. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
 

A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 60 percent. 

 
B. Metal Surfaces, General - For fabrication of work which will be exposed to view, use only 

materials which are smooth and free of surface blemishes including pitting, rust and scale seam 
marks, roller marks, rolled trade names and roughness.  Remove such blemishes by grinding or 
by welding and grinding, prior to cleaning, treating and application of surface finishes. 

 
C. Structural Steel Shapes - ASTM A 572 “Standard specification for high-strength low-alloy 

columbium vanadium structural steel”, Grade 50, as indicated on drawings. 
 
D. Structural Steel Plates and Bars - ASTM A 36 “Standard specification for carbon structural 

steel” 
 
E. Cold-Formed Steel Tubing - ASTM A 500 - 03a “Standard specification for cold formed 

welded and seamless carbon steel structural tubing in rounds and shapes”, Grade B (46 ksi 
minimum) 

 
F Hot-Formed Steel Tubing - ASTM A 501 - 01 (2005) “Standard specifications for hot-formed 

welded and seamless carbon steel structural tubing.” 
 
G. Steel Pipe - ASTM A 53 “Standard specification for pipe, steel, black and hot dipped, zinc 

coated welded and seamless”, Type E electric – resistance welded, Grade B. 
 
H. Anchor Bolts – ASTM – F1554 - 04 “Standard specification for anchor bolts, steel, 36, 55 and -

105 KSI yield strength”, Grade 36 to be used. 
 
I. High - Strength Threaded Fasteners - Heavy hexagon structural bolts, heavy hexagon nuts, and 

hardened washers, as follows: 
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1. Quenched and tempered medium - carbon steel bolts, nuts and washers, complying with 
ASTM A 325 - 06 “Standard specification for structural bolts, steel heat treated 120 / 105 
KSI minimum tensile strength.” 

2. Quenched and tempered alloy steel bolts, nuts and washers, complying with ASTM A 
490. 

3. Direct tension indicators complying with ASTM F959. 
4. Torque control bolts which meet the materials, manufacturing and chemical composition 

requirements of ASTM A 325 or A 490 bolts and which meet the mechanical property 
requirements of the same specifications in full size tests, and which have equivalent body 
diameters and bearing areas under the head and nut. 

 
J. Electrodes for Welding - Comply with AWS Code. 

 
1. The electrode or electrode flux combination for complete joint penetration or partial joint 

penetration, and for fillet welds shall be as specified in AWS D1.1, Tables 8.4.1 and 
10.4.1, as applicable. 

2. The electrode or electrode flux combination shall be in accordance with AWS D1.1, 
Table 4.1.1. 

3. Shielded Metal Arc Welding (SMAW) - Use E70XX Electrode. 
4. Submerged Arc Welding (SAW) - Use F7X-EXXX Electrode - Flux Combination 
5. Gas Metal Arc Welding (GMAW) - Use E70S - X Electrode 
6. Flux - Cored Arc Welding (FCAW) - Use E70T - X Electrode 

 
K. Painting of Structural Steel: Coordinate Color with Owner. 
 
L. Primer:  Factory primed.  Apply specified primer immediately after cleaning and pretreating. 
 
M. Gloss Finish 

 
1. 1st Coat: Sherman Williams Pro-Cryl Universal Primer, B66-310  
 Series (5-10 mils wet, 2-4 mils dry). 
2. 2nd Coat: Sherman Williams Water based Acrolon 100 Urethane, B65W720 
 Series 
3. 3rd Coat:  Sherman Williams Water based Acrolon 100 Urethane, B65W720 
 Series, (2-4 mils dry per coat). 

 
N. Galvanizing - Provide a zinc coating by the hot-dip process, after fabrication, for all steel 

exposed to weather or specified to be galvanized, as follows: 
 

1. ASTM A123 for rolled, pressed and forged steel shapes, plates, bars and strip 1/8" thick 
and heavier. 

2. ASTM A153 for iron and steel hardware. 
3. ASTM A386 for assembled steel products. 

 
O. Non-metallic Shrinkage-Resistant Grout - Pre-mixed, non-metallic, non-corrosive, non-staining 

product containing selected silica sands, portland cement, shrinkage compensating agents, 
plasticizing and water reducing agents, complying with ASTM C1107. 

 
1. Available Products - Subject to compliance with requirements, products which may be 

incorporated in the work include, but are not limited to, the following: 
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a. Euco N.S.; Euclid Chemical Co. 
b. Masterflow 713; Master Builders 
c. Five Star Grout; U.S. Grout Corp. 
d. Upcon; Upco Chem. Div., USM Corp. 
e. Crystex; L&M Construction Chemicals 

 
P. Galvanizing Repair Paint - High Zinc dust content paint complying with ASTM A780 “Repair 

of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings”. 

2.2 FABRICATION 
 

A. Shop Fabrication and Assembly - Fabricate and assemble structural steel assemblies in shop to 
greatest extent possible.  Fabricate items of structural steel in accordance with AISC 
Specifications referenced in this specification section and as indicated on final shop drawings.  
Provide camber in structural members where indicated. 

 
1. Properly mark and match-mark materials for field assembly.  Fabricate for delivery 

sequence which will expedite erection and minimize field handling of materials. 
2. Where finishing is required, complete assembly, including welding of units, before start 

of finishing operations. Provide finish surfaces of members exposed in final structure free 
of markings, burrs and other defects. 

 
B. Connections - Weld or bolt shop connections, as indicated. 

 
1. Connections:  Design and detail all connections to resist the loads and reactions shown or 

specified.  Details submitted shall supplement and be consistent with details shown.  
Proper account of eccentricity shall be taken in the design of connections so that there is 
no overstressing of any material either in the connections themselves or in the connected 
members.  The design of all connections shall be subject to approval. 

2. All beam connections shall be designed for an end reaction of one half of the allowable 
uniform total load as tabulated in the 9th edition of the A.I.S.C. Manual of Steel 
Construction, Allowable Stress Design, Part 2, unless the reaction is shown.  Shear 
connections shall be standard double angle connections unless noted otherwise. 

 
C. High-Strength Bolted Construction - Install high-strength threaded fasteners in accordance with 

RCSC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts" (RCSC). 
 

1. Make bolted connections with high-strength bolts using snug-tight bearing type 
connections unless indicated as slip-critical, direct-tension, or tensioned shear/bearing 
connections. Bearing type connections shall be designed with threads included in shear 
plane, unless noted otherwise. 

 
a. Provide high-strength threaded fasteners for all bolted connections, except where 

unfinished bolts are indicated. 
 

D. Welded Construction - Comply with AWS Code for procedures, appearance and quality of 
welds and methods used in correcting welding work. 

 
1. Assemble and weld built-up sections by methods which will produce true alignment of 

axes without warp. 
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E. Holes for Other Work - Provide holes required for securing other work to structural steel 
framing, and for passage of other work through steel framing members, as shown on final shop 
drawings. 

 
1. Provide threaded nuts welded to framing and other specialty items as indicated to receive 

other work. 
2. Cut, drill or punch holes perpendicular to metal surfaces. Do not flame cut holes or 

enlarge holes by burning.  Drill holes in bearing plates. 

2.3 SHOP PRIME PAINTING 
 

A. General - Shop prime paint structural steel except those members or portions of members to be 
embedded in concrete or mortar or covered by fireproofing.  Prime paint embedded steel which 
is partially exposed on exposed portions and initial 2" of embedded areas only. 

 
1. Do not prime paint surfaces which are to be welded or high-strength bolted with friction-

type connections. 
 

B. Surface Preparation - After inspection and before shipping, clean steelwork to be prime painted.  
Remove loose rust, loose mill scale and spatter, slag or flux deposits.  Clean steel in accordance 
with Steel Structures Painting Council (SSPC) as follows: 

 
1. SP-2 "Hand Tool Cleaning" 
2. SP-3 "Power Tool Cleaning" 
3. SP-7 "Brush-Off Blast Cleaning" 

 
C. Painting - Immediately after surface preparation, apply one - coat structural steel primer paint 

complying with Steel Structures Painting Council (SSPC) - Paint System Guide No. 7.00 in 
accordance with manufacturer's instructions and at a rate to provide dry film thickness of not 
less than 1.5 mils.  Use painting methods which result in full coverage of joints, corners, edges 
and exposed surfaces. 

 
 
PART 3 - EXECUTION 

3.1 ERECTION 
 

A. Surveys - Check elevations of concrete and masonry bearing surfaces and locations of anchor 
bolts and similar devices, before erection work proceeds, and report discrepancies to the Owner.  
Do not proceed with erection until corrections have been made, or until compensating 
adjustments to structural steel work have been agreed upon with Owner's Representative. 

 
B. Temporary Shoring and Bracing - Provide temporary shoring and bracing members with 

connections of sufficient strength to bear imposed loads.  Remove temporary members and 
connections when permanent members are in place and final connections are made. Provide 
temporary guy lines to achieve proper alignment of structures as erection proceeds. 
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C. Temporary Planking - Provide temporary planking and working platforms as necessary to 
effectively complete work. 

 
D. Setting Bases and Bearing Plates - Clean concrete and masonry bearing surfaces of bond-

reducing materials and roughen to improve bond to surfaces.  Clean bottom surface of base and 
bearing plates. 

 
1. Set steel leveling plates in bed of grout making sure that plates are level and true. 
2. Furnish templates and other devices as necessary for presetting bolts and other anchors to 

accurate locations. 
3. Set loose and attached base plates and bearing plates for structural members on wedges or 

other adjusting devices. 
4. Tighten anchor bolts after supported members have been positioned and plumbed.  Do 

not remove wedges or shims, but if protruding, cut off flush with edge of base or bearing 
plate prior to packing with grout. 

5. Pack grout solidly between bearing surfaces and bases of plates to ensure that no voids 
remain.  Finish exposed surfaces, protect installed materials and allow to cure. 

 
a. For proprietary grout materials, comply with manufacturer's instructions. 

 
E. Field Assembly - Set structural frames accurately to lines and elevations indicated.  Align and 

adjust various members forming part of complete frame or structure before permanently 
fastening.  Clean bearing surfaces and other surfaces which will be in permanent contact before 
assembly.  Perform necessary adjustments to compensate for discrepancies in elevations and 
alignment. 

 
1. Level and plumb individual members of structure within specified AISC tolerances. 
2. Establish required leveling and plumbing measurements on mean operating temperature 

of structure.  Make allowances for difference between temperature at time of erection and 
mean temperature at which structure will be when completed and in service. 

3. Splice members only where indicated and accepted on shop drawings. 
 

F. Erection Bolts - On exposed welded construction, remove erection bolts, fill holes with plug 
welds and grind smooth at exposed surfaces. 

 
1. Comply with AISC Specifications for bearing, adequacy of temporary connections, 

alignment and removal of paint on surfaces adjacent to field welds. 
2. Do not enlarge unfair holes in members by burning or by use of drift pins.  Ream 

holes that must be enlarged to admit bolts. 
 

G. Gas Cutting - Do not use gas cutting torches in field for correcting fabrication errors in primary 
structural framing. Cutting will be permitted only on secondary members which are not under 
stress, as acceptable to Owner's Representative.  Finish gas - cut sections equal to a sheared 
appearance when permitted. 

 
H. Touch-Up Painting - Immediately after erection, clean field welds, bolted connections and 

abraded areas of shop paint.  Apply paint to exposed areas using same material as used for shop 
painting. 

 
1. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils. 
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3.2 BOLTED CONNECTIONS 
 

A. High-Strength Bolts 
 

1. Before bolts are tightened, bring the parts tightly together with sufficient high-strength 
bolts.  Retighten these bolts as all the bolts are finally tightened. 

2. Install high-strength bolts by tightening to a snug tight condition unless noted otherwise. 
3. In slip-critical connections, connections subject to direct tension, and fully pre-tensioned 

bearing connections install high strength bolts in properly aligned holes and tightened to 
at least the minimum tension specified in Table 4 of the RCSC "Specification for 
Structural Joints using ASTM A325 or A490 bolts" by one of the following methods: 

 
a. Turn-of-nut tightening 
b. Calibrated wrench tightening 
c. Installation of alternate design bolts (torque control bolts) 
d. Direct tension indicator tightening. 

 
B. Reuse:  Where a connection must be loosened after final tightening has been completed, reuse 

of bolts shall not be allowed. 
 

1. Note:  Retightening of previously tightened bolts which may have been loosened by 
tightening of adjacent bolts is not to be considered a reuse. 

3.3 WELDED CONNECTIONS 
 

A. Definitions:  All terms herein relating to welds, welding and oxygen cutting shall be construed 
to be in accordance with the standard definitions of welding terms and master chart of welding 
processes of the American Welding Society as amended to date. 

 
B. Perform field welding with shielded metal arc welding unless noted otherwise. 
 
C. Begin no welding until joint elements are bolted in intimate contact or adjusted to dimensions 

shown, or both, with allowance for any weld shrinkage that is expected. 
D. No members are to be spliced without prior approval. 
 
E. Do all welding in accordance with Section 3, "Workmanship", and Section 4, "Technique", of 

the AWS Code, with the following modifications and additions. 
 

1. All shop and field welds shall conform to AWS D1.1 prequalified joint welding 
procedures. 

2. Perform welding in a sequence which will prevent excessive stress and distortion in the 
parent material.  Be responsible for any excessive distortions in the parent material, 
caused by shrinkage or distortion in welds. Repair or replace all defective work. 

3. To the extent possible, do all welding in the shop. Do field welding on the ground to the 
extent possible consistent with erection requirements.  Keep field welding to a minimum. 
Quality of field welding shall equal that of shop welding. 

4. Provide quality control of all welding work by meticulous supervision. 
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5. Remove backing strips from all welds flush with the base metal.  Remove at least the last 
1/8 inch by machining or grinding. 

6. Identify all field welds on the shop and erection drawings. 

3.4 QUALITY CONTROL 
 

A. An independent testing and inspection agency shall be engaged to inspect high-strength bolted 
connections and welded connections and to perform tests and prepare test reports. 

 
1. Testing agency shall conduct and interpret tests and state in each report whether test 

specimens comply with requirements, and specifically state any deviations there from. 
2. Contractor shall provide access for testing agency to places where structural steel work is 

being fabricated or produced so that required inspection and testing can be accomplished. 
3. Testing agency may inspect structural steel at plant before shipment; however, Owner's 

Representative reserves right, at any time before final acceptance, to reject material not 
complying with specified requirements. 

 
B. Contractor shall correct deficiencies in structural steel work which inspections and laboratory 

test reports have indicated to be not in compliance with requirements.  Perform additional tests, 
at Contractor's expense, as may be necessary to reconfirm any non-compliance of original work, 
and as may be necessary to show compliance of corrected work. 

 
C. Testing agency shall test and inspect shop and field bolted connections in accordance with 

RCSC”s “Specifications for Structural Joints Using ASTM A325 or A490 Bolts.” 
 

D. Testing agency shall inspect and test shop and field welding during fabrication and erection of 
structural steel assemblies, as follows: 

 
1. Check welders certification records and conduct inspections and tests as required.  

Record types and locations of defects found in work.  Record work required and 
performed to correct deficiencies. 

2. Perform visual inspection of all welds. 
3. Perform tests of full and partial penetration welds as follows.  Acceptable inspection 

procedures include: 
 

a. Magnetic Particle Inspection - ASTM E 709; performed on root pass and on 
finished weld.  Cracks or zones of incomplete fusion or penetration are not 
acceptable. 

b. Radiographic Inspection - ASTM E 94 and ASTM E 142; minimum quality level 
"2-2T". 

c. Ultrasonic Inspection - ASTM E 164. 

3.5 REPAIRS AND PROTECTION 
 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according 
to ASTM A 780 and manufacturer’s written instructions. 
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B. Touchup Painting:  After installation, promptly clean, prepare and prime or reprime field 
connections, rust spots and abraded surfaces of prime-painted joists and accessories, bearing 
plates and abutting structural steel. 

 
1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning. 
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

END OF SECTION 051200 
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SECTION 053000 - METAL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification sections apply to work of this section. 

1.2 SUMMARY 

A. Extent of metal decking is indicated on drawings, including basic layout and type of deck units 
required. 

1.3 SUBMITTALS 

A. Product Data - Submit manufacturer's specifications and installation instructions for each type 
of decking and accessories.  Include manufacturer's certification as may be required to show 
compliance with these specifications. 

B. LEED Submittal: 

1. Product Data for Credit MR 4.1 and Credit MR 4.2:  For products having recycled 
content, documentation indicating percentages by weight of postconsumer and 
preconsumer recycled content. 

a. Include statement indicating costs for each product having recycled content. 

C. Shop Drawings - Submit detailed drawings showing layout and types of deck panels, anchorage 
details, and conditions requiring closure panels, supplementary framing, sump pans, cant strips, 
cut openings, special jointing or other accessories.  Duplication of contract drawings for shop 
drawings shall not be permitted. 

D. Insurance Certification - Assist Owner in preparation and submittal of roof installation 
acceptance certification as may be necessary in connection with fire and extended coverage 
insurance. 

1.4 QUALITY ASSURANCE 

A. Codes and Standards - Comply with provisions of the latest edition of the following codes and 
standards, except as otherwise indicated or specified: 

1. AISI "Specification for the Design of Cold-Formed Steel Structural Members". 
2. AWS D1.3 "Structural Welding code - Sheet Steel". 
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3. SDI "Design Manual for Composite Decks, Form Decks, Roof Decks and Cellular Metal 
Floor Deck with Electrical Distribution”. 

B. Qualifications of Field Welding - Qualify welding processes and welding operators in 
accordance with "Welder Qualification" procedures of AWS D1.3. 

C. Underwriters' Label - Provide metal floor and roof deck units listed in Underwriters' 
Laboratories "Fire Resistance Directory", for specific system detailed. 

D. FM Listing - Provide metal roof deck units which have been evaluated by Factory Mutual 
System and are listed in "Factory Mutual Approval Guide" for "Class 1" fire rated construction 
and Class 1 – 60 windstorm rating. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers - Subject to compliance with requirements, manufacturers offering 
products which may be incorporated in the work include, but are not limited to, the following: 

1. Roll Form Products, Inc. 
2. United Steel Deck, Inc. 
3. Vulcraft/Div. Nucor Corp. 
4. Wheeling Corrugating Co. 
5. Epic Metals Corp. 

2.2 MATERIALS 

A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 25 percent. 

B. Steel for Galvanized Metal Deck Units - ASTM A 446, Grade A. 

C. Miscellaneous Steel Shapes - ASTM A 36. 

D. Sheet Metal Accessories - ASTM A 446, commercial quality, galvanized. 

E. Galvanizing - ASTM A 525, G60. 

F. Galvanizing Repair Paint - High zinc-dust content paint complying with ASTM A780 “Repair 
of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings. 

G. Paint - Manufacturer's baked-on, non-lead alkyd based, rust-inhibitive paint, for application to 
metal surfaces which have been chemically cleaned and phosphate chemical treated.  Primer 
paint shall be applied to top and bottom surfaces with a uniform dry film thickness of 1.5 mil. 
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1. Gloss Finish 

a. 1st Coat:  Sherman Williams Pro-Cryl Universal Primer, B66-310 Series (5-10 
mils wet, 2-4 mils dry). 

b. 2nd Coat: Sherman Williams Water based Acrolon 100 Urethane, B65W720 
Series. 

c. 3rd Coat: Sherman Williams Water based Acrolon 100 Urethane, B65W720 
Series, (2-4 mils dry per coat). 

I. Flexible Closure Strips - Manufacturer's standard vulcanized, closed-cell, synthetic rubber. 

J. Acoustic Sound Barrier Closures - Manufacturer's standard mineral fiber closures. 

2.3 FABRICATION 

A. General - Form deck units in lengths to span 3 or more supports, with flush, telescoped or 
nested 2" laps at ends and interlocking or nested side laps, unless otherwise indicated. 

B. Roof Deck Units - Provide deck configurations complying with SDI "Roof Deck 
Specifications", of metal thickness, depth, and finish as shown on drawings. 

C. Metal Floor Deck Units - Provide fluted sections of metal thickness, depth and finish as shown 
on drawings. 

D. Composite Floor Deck Units - Fabricate deck units with integral embossing or raised pattern to 
furnish mechanical bond with concrete slabs.  Fabricate units with fluted section having 
interlocking side laps; of metal thickness and depth as shown on drawings.  Floor decks shall be 
galvanized and shall be butted over supports. 

E. Metal Closure Strips - Fabricate metal closure strips, for openings between decking and other 
construction, of not less than 0.045" min. (18 gage) sheet steel.  Form to provide tight-fitting 
closures at open ends of flutes and sides of decking. 

F. Roof Sump Pans - Fabricate from single piece of 0.071" min. (14 gage) galvanized sheet steel 
with level bottoms and sloping sides to direct water flow to drain, unless otherwise shown.  
Provide sump pans of adequate size to receive roof drains and with bearing flanges not less than 
3" wide.  Recess pans not less than 1-1/2" below roof deck surface, unless otherwise shown or 
required by deck configuration.  Holes for drains will be cut in the field. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Installer must examine areas and conditions under which metal decking is to be installed and 
notify Contractor in writing of conditions detrimental to proper and timely completion of work. 
Do not proceed with work until unsatisfactory conditions have been corrected in a manner 
acceptable to Installer. 
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3.2 INSTALLATION 

A. General - Install deck units and accessories in accordance with manufacturer's recommendations 
and final shop drawings, and as specified herein. 

1. Place deck units on supporting steel framework and adjust to final position with ends 
accurately aligned and bearing on supporting members before being permanently 
fastened.  Do not stretch or contract side lap interlocks. 

2. Place deck units in straight alignment for entire length of run of flutes and with close 
alignment between ends of abutting units. 

3. Coordinate and cooperate with structural steel erector in locating decking bundles to 
prevent overloading of structural members. 

4. Do not use floor deck or roof units for storage or working platforms until permanently 
secured. 

B. Fastening Deck Units 

1. Fasten floor deck units to steel supporting members by not less than 5/8" diameter puddle 
welds or elongated welds of equal strength, spaced not more than 12" o.c. with a 
minimum of 3 welds per unit at each support.  Weld edge rib of panels at each support. 

a. 5/8” diameter puddle welds at mid-span of side joints (Max. 3’-0 o/c). 5/8” 
diameter puddle welds at 2’-0 o/c at perimeter. 

2. Fasten roof deck units to steel supporting members by not less than 5/8" diameter puddle 
welds or elongated welds of equal strength, spaced not more than 12" o.c. with a 
minimum of 3 welds per unit at each support.  Weld spacing not more than 6” o.c. at all 
supports in the roof corners and perimeter.  Weld edge rib of panels at each support. 

3. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used in correcting welded work. 

C. Uplift Loading - Install and anchor roof deck units to resist gross uplift loading as shown on 
drawings.  Comply with Factory Mutual requirements. 

D. Cutting and Fitting - Cut and neatly fit deck units and accessories around other work projecting 
through or adjacent to the decking, as shown. 

E. Reinforcement at Openings - Provide additional metal reinforcement and closure pieces as 
required for strength, continuity of decking and support of other work shown. 

F. Hanger Slots or Clips not permitted. 

G. Joint Covers - Provide metal joint covers at abutting ends and changes in direction of floor deck 
units, except where taped joints are permitted. 

H. Roof Sump Pans - Place over openings provided in roof decking and weld to top decking 
surface.  Space welds not more than 12" o.c. with at least one weld at each corner.  Cut opening 
in roof sump bottom to accommodate drain size indicated. 
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I. Closure Strips - Provide metal closure strips at open uncovered ends and edges of roof decking, 
and in voids between decking and other construction.  Weld into position to provide a complete 
decking installation. 

1. Provide flexible closure strips instead of metal closures, when permitted and wherever 
their use will ensure complete closure.  Install with adhesive in accordance with 
manufacturer's instructions. 

J. Touchup Painting:  After decking installation, wire brush, clean, prepare and prime or reprime 
field connections, rust spots and abraded surfaces of shop paint on top and bottom surfaces of 
decking, units and supporting steel members. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning. 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 
 
 
END OF SECTION 053000 
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SECTION 05500 – METAL FABRICATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

 
B. LEED:  Leadership in Energy & Environmental Design Rating System for New Construction 

V2.2. as administered by The U.S. Green Building Council (USGBC) This facility has been 
registered to achieve certification per the requirements of the USGBC.  Therefore, the 
contractor and all contractors shall assure that all materials, finishes and equipment shall meet 
the general requirements for such certification as are described in Specification Section 01352 
“Sustainable and LEED General Requirements” and as may be specifically called for in this 
specification section.  Further the Contractor shall be required to submit all necessary 
documentation to achieve such certification. 

1.2 SUMMARY 
 
A. This Section includes the following metal fabrications: 

 
1. Loose bearing and leveling plates. 
2. Loose steel lintels. 
3. Shelf and relieving angles. 
4. Miscellaneous framing and supports for the following: 

 
a. Overhead doors. 
b. Roof & floor openings. 

 
5. Miscellaneous steel trim. 
6. Structural steel door frames. 
7. Cast nosings, treads, and thresholds. 
8. Pipe guards. 
9. Pipe bollards. 
10. Pipe racks 

1.3 SUBMITTALS 
 
A. General:  Submit each item in this Article according to the Conditions of the Contract and 

Division 1 Specification Sections. 
 
B. Product data for thresholds, steel floor plate, paint products, and grout. 
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C. Shop drawings detailing fabrication and erection of each metal fabrication indicated.  Include 
plans, elevations, sections, and details of metal fabrications and their connections.  Show 
anchorage and accessory items.  Provide templates for anchors and bolts specified for 
installation under other Sections. 

 
D. Qualification data for firms and persons specified in the "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include a list of completed projects with project 
name, addresses, names of architects and owners, and other information specified. 

 
E. LEED Submittals: 

 
1. Product Data for Credit MR 4.1 and Credit MR 4.2:  Indicating percentages by weight of 

postconsumer and preconsumer recycled content for products having recycled content.  
Include statement indicating costs for each product having recycled content. 

1.4 QUALITY ASSURANCE 
 

A. Fabricator Qualifications:  Firm experienced in producing metal fabrications similar to those 
indicated for this Project with a record of successful in-service performance, and with sufficient 
production capacity to produce required units without delaying the Work. 

 
B. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding 

Code--Steel," AWS D1.2 "Structural Welding Code--Aluminum," and AWS D1.3 "Structural 
Welding Code--Sheet Steel." 

 
1. Certify that each welder has satisfactorily passed AWS qualification tests for welding 

processes involved and, if pertinent, has undergone recertification. 

1.5 PROJECT CONDITIONS 
 
A. Field Measurements:  Check actual locations of walls and other construction to which metal 

fabrications must fit by accurate field measurements before fabrication.  Show recorded 
measurements on final shop drawings.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 
 
1. Where field measurements cannot be made without delaying the Work, guarantee 

dimensions and proceed with fabricating products without field measurements.  
Coordinate construction to ensure that actual dimensions correspond to guaranteed 
dimensions.  Allow for trimming and fitting. 

PART 2 - PRODUCTS 

2.1 FERROUS METALS 
 

A. Recycled Content of Steel Products:  Provide products with average recycled content of teel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 25 percent. 
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B. Metal Surfaces, General:  For metal fabrications exposed to view in the completed Work, 
provide materials selected for their surface flatness, smoothness, and freedom from surface 
blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade 
names, or roughness. 

 
C. Steel Plates, Shapes, and Bars:  ASTM A 36 (ASTM A 36M). 

 
D. Rolled Steel Floor Plates:  ASTM A 786 (ASTM A 786M). 

 
E. Steel Tubing:  Product type (manufacturing method) and as follows: 

 
1. Cold-Formed Steel Tubing:  ASTM A 500. 
2. Hot-Formed Steel Tubing:  ASTM A 501. 

 
a. For exterior installations and where indicated, provide tubing with hot-dip 

galvanized coating per ASTM A 53. 
 

F. Steel Pipe:  ASTM A 53, standard weight (schedule 40), unless otherwise indicated, or another 
weight required by structural loads. 

 
1. Galvanized finish for exterior installations and where indicated. 

 
G. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from 

corrosion-resistant materials capable of sustaining, without failure, the load imposed within a 
safety factor of 4, as determined by testing per ASTM E 488, conducted by a qualified 
independent testing agency. 

 
1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 (ASTM A 47M) 

malleable iron or ASTM A 27 (ASTM A 27M) cast steel.  Provide bolts, washers, and 
shims as required, hot-dip galvanized per ASTM A 153. 

 
H. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal alloy 

to be welded. 

2.2 PAINT 
 

A. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with performance requirements of FS TT-P-664, selected for good resistance 
to normal atmospheric corrosion, compatibility with finish paint systems indicated, and 
capability to provide a sound foundation for field-applied topcoats despite prolonged exposure. 

 
B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized 

steel, with dry film containing not less than 94 percent zinc dust by weight, and complying with 
DOD-P-21035 or SSPC-Paint 20. 
 

C. All paint shall comply with low VOC standards per Specification section 01352 “Sustainable 
and LEED General Requirements”. 
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2.03 FASTENERS 
 

A. General:  Provide plated fasteners complying with ASTM B 633, Class Fe/Zn 25 for 
electrodeposited zinc coating, for exterior use or where built into exterior walls.  Select 
fasteners for the type, grade, and class required. 

2.04 GROUT 
 

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous 
grout complying with ASTM C 1107.  Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

 
B. Products:  Subject to compliance with requirements, provide one of the following 

manufacturers: 
 

1. Nonshrink, Nonmetallic Grouts: 
 

a. W. R. Bonsal Co. 
b. Concrete Service Materials Co. 
c. Cormix Construction Chemicals. 
d. Dayton Superior Corp. 
e. Euclid Chemical Co. 
f. Five Star Products. 
g. Lambert Corp. 
h. L & M Construction Chemicals, Inc. 
i. Master Builders Technologies, Inc. 
j. W. R. Meadows, Inc. 
k. Sonneborn Building Products--ChemRex, Inc. 
l. The Spray-Cure Company. 

2.05 CONCRETE FILL 
 

A. Concrete Materials and Properties:  Comply with requirements of Division 3 Section “Concrete 
Work" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 4000 psi (20 MPa), unless higher strengths are indicated. 

2.06 FABRICATION, GENERAL 
 

A. Form metal fabrications from materials of size, thickness, and shapes indicated but not less than 
that needed to comply with performance requirements indicated.  Work to dimensions indicated 
or accepted on shop drawings, using proven details of fabrication and support.  Use type of 
materials indicated or specified for various components of each metal fabrication. 

 
B. Form exposed work true to line and level with accurate angles and surfaces and straight sharp 

edges. 
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C. Allow for thermal movement resulting from the following maximum change (range) in ambient 
temperature in the design, fabrication, and installation of installed metal assemblies to prevent 
buckling, opening up of joints, and overstressing of welds and fasteners.  Base design 
calculations on actual surface temperatures of metals due to both solar heat gain and nighttime 
sky heat loss. 

 
1. Temperature Change (Range):  100 deg F (55.5 deg C). 

 
D. Shear and punch metals cleanly and accurately.  Remove burrs. 
 
E. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  

Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

 
F. Remove sharp or rough areas on exposed traffic surfaces. 
 
G. Weld corners and seams continuously to comply with the following: 

 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so that 

no roughness shows after finishing, and contour of welded surface matches those 
adjacent. 

 
H. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 

wherever possible.  Use exposed fasteners of type indicated or, if not indicated, Phillips flat-
head (countersunk) screws or bolts.  Locate joints where least conspicuous. 
 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and 
space anchoring devices to secure metal fabrications rigidly in place and to support indicated 
loads. 

 
J. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field 

splicing and assembly.  Disassemble units only as necessary for shipping and handling 
limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units 
for reassembly and coordinated installation. 

 
K. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 

and similar items. 
 
L. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep 

holes where water may accumulate. 
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2.07 ROUGH HARDWARE 
 

A. Furnish bent, or otherwise custom-fabricated, bolts, plates, anchors, hangers, dowels, and other 
miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for 
anchoring or securing woodwork to concrete or other structures.  Straight bolts and other stock 
rough hardware items are specified in Division 6 Sections. 

 
B. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable-iron washers for 

heads and nuts that bear on wood structural connections, and furnish steel washers elsewhere. 

2.08 LOOSE BEARING AND LEVELING PLATES 
 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction, made flat, free from warps or twists, and of the required thickness and bearing 
area.  Drill plates to receive anchor bolts and for grouting as required.  Galvanize after 
fabrication. 

2.09 LOOSE STEEL LINTELS 
 

A. Fabricate loose structural steel lintels from steel angles and shapes of size indicated for 
openings and recesses in masonry walls and partitions at locations indicated. 

 
B. Weld adjoining members together to form a single unit where indicated. 
 
C. Size loose lintels for equal bearing of 1 inch per foot (85 mm per m) of clear span but not less 

than 8 inches (200 mm) bearing at each side of openings, unless otherwise indicated. 
 
D. Galvanize loose steel lintels located in exterior walls. 

2.10 SHELF AND RELIEVING ANGLES 
 

A. Fabricate shelf and relieving angles from steel angles of sizes indicated and for attachment to 
concrete framing.  Provide slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more 
than 6 inches (150 mm) from ends and not more than 24 inches (600 mm) o.c., unless otherwise 
indicated. 

 
B. For cavity walls, provide vertical channel brackets to support shelf/relieving angles from back-

up masonry and concrete.  Align expansion joints in angles with indicated control and 
expansion joints in cavity wall exterior wythe. 

 
C. Galvanize shelf angles to be installed on exterior concrete framing. 

2.11 MISCELLANEOUS FRAMING AND SUPPORTS 
 

A. General:  Provide steel framing and supports for applications indicated that are not a part of 
structural steel framework as required to complete the Work. 
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B. Fabricate units to sizes, shapes, and profiles indicated and required to receive other adjacent 
construction retained by framing and supports.  Fabricate from structural steel shapes, plates, 
and steel bars of welded construction using mitered joints for field connection.  Cut, drill, and 
tap units to receive hardware, hangers, and similar items. 

 
1. Equip units with integrally welded anchors for casting into concrete or building into 

masonry.  Furnish inserts if units must be installed after concrete is placed. 
 

a. Except as otherwise indicated, space anchors 24 inches (600 mm) o.c. and provide 
minimum anchor units in the form of steel straps 1-1/4 inches (32 mm) wide by 1/4 
inch (6 mm) thick by 8 inches (200 mm) long. 

 
C. Galvanize miscellaneous framing and supports in exterior locations. 

2.12 MISCELLANEOUS STEEL TRIM 
 
A. Unless otherwise indicated, fabricate units from structural steel shapes, plates, and bars of 

profiles shown with continuously welded joints, and smooth exposed edges.  Miter corners and 
use concealed field splices wherever possible. 

 
B. Provide cutouts, fittings, and anchorages as required to coordinate assembly and installation 

with other work.  Provide anchors, welded to trim, for embedding in concrete or masonry 
construction, spaced not more than 6 inches (150 mm) from each end, 6 inches (150 mm) from 
corners, and 24 inches (600 mm) o.c., unless otherwise indicated. 

 
C. Galvanize miscellaneous steel trim in exterior locations. 

2.13 STRUCTURAL STEEL DOOR FRAMES 
 
A. Fabricate steel door frames from structural shapes and bars of size and to dimensions indicated, 

fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel bar stops, unless otherwise 
indicated.  Plug-weld built-up members and continuously weld exposed joints.  Secure 
removable stops to frame with countersunk machine screws, uniformly spaced at not more than 
10 inches (250 mm) o.c.  Reinforce frames and drill and tap as required to accept finish 
hardware. 

 
B. Provide steel strap anchors for securing door frames into adjoining concrete or masonry, using 

1/8-by-2-inch (3-by-50-mm) straps of the length required for a minimum 8-inch (200-mm) 
embedment, unless otherwise indicated.  Weld anchors to frame jambs no more than 12 inches 
(300 mm) from both bottom and head of frame and space anchors not more than 30 inches (750 
mm) apart. 
 

C. Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for 
anchoring frame to floor with expansion shields and bolts. 
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D. Galvanize frames and anchors in the following locations: 
 
1. Exterior locations. 
2. Interior locations where indicated. 

2.14 PIPE GUARDS 
 
A. Provide pipe guards of 1 1/2 inch diameter steel pipe extending from floor to 42 inches (1100 

mm) above floor.  Provide intermediate rails as required by code.  See drawings for details. 

2.15 PIPE BOLLARDS-EXTERIOR 
 
A. Fabricate pipe bollards from 6 inch Schedule 80 steel pipe.  Fill solid with concrete. 
 
B. Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- (6.4-mm-) thick steel 

plate welded to bottom of sleeve. 

2.16 FINISHES, GENERAL 
 
A. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to applying and 

designing finishes. 
 
B. Finish metal fabrications after assembly. 
 
C.  All finishes shall comply with low VOC standards per Specification section 01352 “Sustainable 

and LEED General Requirements”. 

2.17 STEEL AND IRON FINISHES 
 

A. Galvanizing:  For those items indicated for galvanizing, apply zinc coating by the hot-dip 
process complying with the following requirements: 

 
1. ASTM A 153 for galvanizing iron and steel hardware. 
2. ASTM A 123 for galvanizing both fabricated and unfabricated iron and steel products 

made of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 0.0299 inch 
(0.76 mm) thick or thicker. 

 
B. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with 

minimum requirements indicated below for SSPC surface preparation specifications and 
environmental exposure conditions of installed metal fabrications: 

 
1. Exteriors (SSPC Zone 1B):  SSPC-SP 6 "Commercial Blast Cleaning." 
2. Interiors (SSPC Zone 1A):  SSPC-SP 3 "Power Tool Cleaning." 
 
 

 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 
 

08/05/2016  055000-11 
  Rev. 0 

C. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized 
finishes or to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise 
indicated.  Comply with requirements of SSPC-PA 1 "Paint Application Specification No. 1" 
for shop painting. 

 
1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

PART 3 - EXECUTION 

3.01 PREPARATION 
  
A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and 

directions for installing anchorages, including concrete inserts, sleeves, anchor bolts, and 
miscellaneous items having integral anchors that are to be embedded in concrete or masonry 
construction.  Coordinate delivery of such items to Project site. 

 
B. Center nosings on tread widths with noses flush with riser faces and tread surfaces. 
 
C. Set sleeves in concrete with tops flush with finish surface elevations.  Protect sleeves from 

water and concrete entry. 

3.02 INSTALLATION, GENERAL 
 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary 
for securing miscellaneous metal fabrications to in-place construction.  Include threaded 
fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, 
and other connectors as required. 

 
B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 

miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and 
elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from 
established lines and levels. 

 
C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete 

masonry or similar construction. 
 
D. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 

not to be left as exposed joints but cannot be shop-welded because of shipping size limitations.  
Do not weld, cut, or abrade the surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are intended for bolted or screwed field connections. 

 
E. Field Welding:  Comply with the following requirements: 

 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. At exposed connections, finish exposed welds and surfaces smooth and blended so that 
no roughness shows after finishing, and contour of welded surface matches those 
adjacent. 

 
F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with 

grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint. 

3.03 SETTING LOOSE PLATES 
 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
improve bond to surfaces.  Clean bottom surface of bearing plates. 

 
B. Set loose leveling and bearing plates on wedges or other adjustable devices.  After the bearing 

members have been positioned and plumbed, tighten the anchor bolts.  Do not remove wedges 
or shims, but if protruding, cut off flush with the edge of the bearing plate before packing with 
grout. 

 
1. Use nonshrink, nonmetallic grout in exposed locations, unless otherwise indicated. 
2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.04 INSTALLING PIPE BOLLARDS 
 

A. Anchor bollards in concrete with pipe sleeves preset and anchored into concrete.  After bollards 
have been inserted into sleeves, fill annular space between bollard and sleeve solidly with 
nonshrink, nonmetallic grout, mixed and placed to comply with grout manufacturer's directions. 

 
B. Fill bollards solidly with concrete, mounding top surface. 

3.05 ADJUSTING AND CLEANING 
 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material as used for shop 
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces. 

 
1. Apply by brush or spray to provide a 2.0-mil (0.05-mm) minimum dry film thickness. 

 
B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of the shop paint on miscellaneous metal is specified in Division 9 Section 
"Painting." 

 
C. For galvanized surfaces, clean welds, bolted connections, and abraded areas, and apply 

galvanizing repair paint to comply with ASTM A 780.
 

 
END OF SECTION 055000 
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SECTION 055113 - METAL PAN STAIRS 

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. Preassembled steel stairs with concrete-filled treads. 
2. Steel tube railings attached to metal stairs. 
3. Steel tube handrails attached to walls adjacent to metal stairs. 
4. Railing gates at the level of exit discharge. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for concrete fill for stair treads and platforms. 
2. Section 055213 "Pipe and Tube Railings" for pipe and tube railings. 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 

C. Coordinate locations of hanger rods and struts with other work so that they do not encroach on 
required stair width and are within the fire-resistance-rated stair enclosure. 

1.4 ACTION SUBMITTALS 

A. Product Data: For metal pan stairs and the following: 

1. Prefilled metal-pan-stair treads. 
2. Nonslip aggregates and nonslip-aggregate finishes. 
3. Abrasive nosings. 
4. Paint products. 
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B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Samples for Verification: For each type and finish of nosing and tread. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers 
certifying that shop primers are compatible with topcoats. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

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

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For components exposed to view in the completed Work, provide materials without 
seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

C. Steel Tubing: ASTM A 500 (cold formed). 

D. Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating, either commercial steel, 
Type B, or structural steel, Grade 33 (Grade 230), unless another grade is required by design 
loads. 

2.2 ABRASIVE NOSINGS 

A. Cast-Metal Units: Cast iron, with an integral abrasive, as-cast finish consisting of aluminum 
oxide, silicon carbide, or a combination of both. Fabricate units in lengths necessary to 
accurately fit openings or conditions. 
1. Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm) above 

aluminum extrusion. 
2. Provide solid-abrasive-type units without ribs. 
3. Nosings: Square-back units, 1-7/8 inches (48 mm) wide, without lip. 
4. Nosings: Two-piece units, 3 inches (75 mm) wide, with subchannel for casting into 

concrete. 
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B. Provide anchors for embedding units in concrete, either integral or applied to units, as standard 
with manufacturer. 

C. Apply bituminous paint to concealed surfaces of cast-metal units set into concrete. 

D. Apply clear lacquer to concealed surfaces of extruded units set into concrete. 

2.3 FASTENERS 

A. General: Provide zinc-plated fasteners with coating complying with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where 
built into exterior walls. Select fasteners for type, grade, and class required. 

B. Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property 
Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers. 

C. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 
(ASTM A 563M); and, where indicated, flat washers. 

1. Provide mechanically deposited or hot-dip, zinc-coated anchor bolts for stairs indicated to 
be shop primed with zinc-rich primer. 

D. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of 
sustaining, without failure, a load equal to six times the load imposed when installed in unit 
masonry and four times the load imposed when installed in concrete, as determined by testing 
according to ASTM E 488/E 488M, conducted by a qualified independent testing agency. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise 
indicated. 

2.4 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

B. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal 
and compatible with finish paint systems indicated. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

D. Concrete Materials and Properties: Comply with requirements in Section 033000 "Cast-in-Place 
Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi (20 MPa) unless otherwise indicated. 
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E. Nonslip-Aggregate Concrete Finish: Factory-packaged abrasive aggregate made from fused, 
aluminum-oxide grits or crushed emery; rustproof and nonglazing; unaffected by freezing, 
moisture, or cleaning materials. 

F. Welded Wire Reinforcement: ASTM A 185/A 185M, 6 by 6 inches (152 by 152 mm), W1.4 by 
W1.4, unless otherwise indicated. 

2.5 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, 
brackets, bearing plates, and other components necessary to support and anchor stairs and 
platforms on supporting structure. 

1. Join components by welding unless otherwise indicated. 
2. Use connections that maintain structural value of joined pieces. 

B. Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units only 
as necessary for shipping and handling limitations. Clearly mark units for reassembly and 
coordinated installation. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

E. Form exposed work with accurate angles and surfaces and straight edges. 

F. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Weld exposed corners and seams continuously unless otherwise indicated. 
5. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary 

Joint Finish Standards" for Type 3 welds: partially dressed weld with spatter removed. 

2.6 STEEL-FRAMED STAIRS 

A. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for 
Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," Commercial Class, unless 
more stringent requirements are indicated. 

B. Stair Framing: 

1. Fabricate stringers of steel channels. 

a. Provide closures for exposed ends of channel stringers. 
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2. Construct platforms of steel channel headers and miscellaneous framing members as 
indicated. 

3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and headers 

C. Metal Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from 
steel sheet of thickness needed to comply with performance requirements, but not less than 
0.067 inch (1.7 mm). 

1. Steel Sheet: Uncoated cold-rolled steel sheet unless otherwise indicated. 
2. Directly weld metal pans to stringers; locate welds on top of subtreads where they are 

concealed by concrete fill. Do not weld risers to stringers. 
3. Attach risers and subtreads to stringers with brackets made of steel angles or bars. Weld 

brackets to stringers and attach metal pans to brackets by welding, riveting, or bolting. 
4. Shape metal pans to include nosing integral with riser. 
5. Attach abrasive nosings to risers. 
6. At Contractor's option, provide stair assemblies with metal pan subtreads filled with 

reinforced concrete during fabrication. 
7. Provide epoxy-resin-filled treads, reinforced with glass fibers, with slip-resistant, 

abrasive surface. 
8. Provide subplatforms of configuration indicated or, if not indicated, the same as 

subtreads. Weld subplatforms to platform framing. 

a. Smooth Soffit Construction: Construct subplatforms with flat metal under surfaces 
to produce smooth soffits. 

2.7 STAIR RAILINGS 

A. Comply with applicable requirements in Section 055213 "Pipe and Tube Railings." Delete or 
revise any of three subparagraphs below to suit type of railing required. Coordinate with Section 
that specifies railings. 

B. Steel Tube Railings: Fabricate railings to comply with requirements indicated for design, 
dimensions, details, finish, and member sizes, including wall thickness of tube, post spacings, 
and anchorage, but not less than that needed to withstand indicated loads. 

1. Rails and Posts: 1-5/8-inch- (41-mm-) diameter top and bottom rails and 1-1/2-inch- (38-
mm-) square posts. 

2. Picket Infill: 1/2-inch- (13-mm-) round pickets spaced less than 4 inches (100 mm) clear. 

C. Welded Connections: Fabricate railings with welded connections. Cope components at 
connections to provide close fit, or use fittings designed for this purpose. Weld all around at 
connections, including at fittings. 

1. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 4 
welds: good quality, uniform undressed weld with minimal splatter as shown in 
NAAMM AMP 521. 

D. Form changes in direction of railings as follows: 

1. As detailed. 
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2. By bending or by inserting prefabricated elbow fittings. 

E. For changes in direction made by bending, use jigs to produce uniform curvature for each 
repetitive configuration required. Maintain cross section of member throughout entire bend 
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components. 

F. Close exposed ends of railing members with prefabricated end fittings. 

G. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends 
of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less. 

H. Connect posts to stair framing by direct welding unless otherwise indicated. 

I. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges, 
miscellaneous fittings, and anchors for interconnecting components and for attaching to other 
work. Furnish inserts and other anchorage devices for connecting to concrete or masonry work. 

1. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other 
ferrous-metal components. 

2. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and 
concrete construction. 

3. Provide type of bracket with flange tapped for concealed anchorage to threaded hanger 
bolt and that provides 1-1/2-inch (38-mm) clearance from inside face of handrail to 
finished wall surface. 

J. Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where 
needed to transfer wall bracket loads through wall finishes to structural supports. Size fillers to 
suit wall finish thicknesses and to produce adequate bearing area to prevent bracket rotation and 
overstressing of substrate. 

2.8 FINISHES 

A. Finish metal stairs after assembly. 

B. Apply shop primer to uncoated surfaces of metal stair components, except those with 
galvanized finishes and those to be embedded in concrete or masonry unless otherwise 
indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLING METAL PAN STAIRS 

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary 
for securing metal stairs to in-place construction. Include threaded fasteners for concrete and 
masonry inserts, through-bolts, lag bolts, and other connectors. 
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B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
metal stairs. Set units accurately in location, alignment, and elevation, measured from 
established lines and levels and free of rack. 

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete 
unless otherwise indicated. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

E. Fit exposed connections accurately together to form hairline joints. Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

F. Field Welding: Comply with requirements for welding in "Fabrication, General" Article. 

G. Place and finish concrete fill for treads and platforms to comply with Section 033000 "Cast-in-
Place Concrete." 

1. Install abrasive nosings with anchors fully embedded in concrete. Center nosings on tread 
width. 

3.2 INSTALLING RAILINGS 

A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints. Space 
posts at spacing indicated or, if not indicated, as required by design loads. Plumb posts in each 
direction. Secure posts and rail ends to building construction as follows: 

1. Anchor posts to steel by welding to steel supporting members. 
2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail 

ends and anchored with postinstalled anchors and bolts. 

B. Attach handrails to wall with wall brackets. Locate brackets as indicated or, if not indicated, at 
spacing required to support structural loads. Secure wall brackets to building construction as 
required to comply with performance requirements. 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 
lag bolts. 

2. For hollow masonry anchorage, use sleeve anchors. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 
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B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Section 099123 "Interior Painting." 

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780/A 780M. 

END OF SECTION 055113 



Design Specification

CONFIDENTIAL DOCUMENT

055213SH

ImmuCell Superstructure & Shell Package

PIPE AND TUBE RAILINGS

The completion of this page indicates review of the contents by the relevant disciplines and approval by 
responsible individuals.

ImmuCell

Portland, ME

Reviews / Approvals

Title Name Signature Date
ImmuCell Project Manager

ImmuCell

Elizabeth Williams

Project Manager

Stantec

Kevin Merrikin

Design Manager

Stantec

Robby Cosgriff



Design Specification

CONFIDENTIAL DOCUMENT

055213SH

ImmuCell Superstructure & Shell Package

 Revision 
Level

Revision 
Date

Revision Description

 Specification Package Revisions

0 8/5/2016 Superstructure & Shell – Issued for Construction

Specification
 Number

Revision 
Level

Revision Description

 Specification Package Documents

Revision 
Date

055213SH 8/5/2016 Superstructure & Shell – Issued for Construction0



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 

08/05/2016  055213-3 
  Rev. 0 

SECTION 055213 - PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Steel pipe and tube handrails and railing systems. 
2. Galvanized pipe and tube handrails and railing systems. 

1.03 DEFINITIONS 

A. Definitions in ASTM E 985 for railing-related terms apply to this Section. 

1.04 PERFORMANCE REQUIREMENTS 

A General:  In engineering handrail and railing systems to withstand structural loads indicated, 
determine allowable design working stresses of materials based on the following: 

1. Cold-Formed Structural Steel:  AISI "Specification for the Design of Cold-Formed Steel 
Structural Members." 

B. Structural Performance of Handrails and Railing Systems: Engineer, fabricate, and install 
handrails and railing systems to comply with requirements of ASTM E 985 for structural 
performance based on the following: 

1. Testing performed according to ASTM E 894 and E 935. 

C. Structural Performance of Handrails and Railing Systems:  Engineer, fabricate, and install 
handrails and railing systems to withstand the following structural loads without exceeding the 
allowable design working stress of the materials for handrails, railing systems, anchors, and 
connections. Apply each load to produce the maximum stress in each of the respective 
components comprising handrails and railing systems. 

1. Top Rail of Guardrail Systems:  Capable of withstanding the applied loads as indicated in 
the Governing Codes of the Project. 
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D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1.05 SUBMITTALS 

A. General: Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product data for mechanically connected handrails and railing systems, each kind of fitting, 
grout, anchoring cement, and paint products. 

C. LEED Submittal: 

1. Product Data for Credit MR 4.1 and Credit MR 4.2:  For Products having recycled 
content, documentation indicating percentages by weight of postconsumer and 
preconsumer recycled content. 

a. Include statemnent indicating costs for each product having recycled content. 

D. Shop drawings showing fabrication and installation of handrails and railing systems including 
plans, elevations, sections, details of components, and attachments to other units of Work. 

1. For installed handrails and railing systems indicated to comply with certain design 
loadings, include structural analysis data sealed and signed by the qualified professional 
engineer who was responsible for their preparation. 

E. Qualification data for firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include a list of completed projects with project 
names, addresses, names of architects and owners, and other information specified. 

F. Test reports from an independent testing agency evidencing compliance of handrails and railing 
systems with ASTM E 985. 

1.06 QUALITY ASSURANCE 

A. Single-Source Responsibility:  Obtain handrails and railing systems of each type and material 
from a single manufacturer. 

B. Engineer Qualifications:  Professional engineer legally authorized to practice in the jurisdiction 
where Project is located and experienced in providing engineering services of the kind indicated 
for handrails and railing systems similar to this Project in material, design, and extent, and that 
have a record of successful in-service performance. 

1.07 STORAGE 

A. Store handrails and railing systems inside a well-ventilated area, away from uncured concrete 
and masonry and protected from weather, moisture, soiling, abrasion, extreme temperatures, and 
humidity. 
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1.08 PROJECT CONDITIONS 

A. Field Measurements: Where handrails and railing systems are indicated to fit to other 
construction, check actual dimensions of other construction by accurate field measurements 
before fabrication; show recorded measurements on final shop drawings.  Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

1. Where field measurements cannot be made without delaying the Work, guarantee 
dimensions and proceed with fabricating handrails and railing systems without field 
measurements. Coordinate other construction to ensure that actual dimensions correspond 
to guaranteed dimensions. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturer:  Subject to compliance with requirements, provide handrails and railing systems 
by one of the Owner approved local manufacturers. 

2.02 METALS 

A. General:  Provide metals free from surface blemishes where exposed to view in the finished 
unit. Exposed-to-view surfaces exhibiting pitting, seam marks, roller marks, stains, 
discolorations, or other imperfections on finished units are not acceptable. 

B. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 25 percent. 

C. Steel and Iron:  Provide steel and iron in the form indicated, complying with the following 
requirements: 

1. Steel Pipe:  ASTM A 53; finish, type, and weight class as follows: 

a. Galvanized finish for exterior installations and where indicated. 
b. Type F, or Type S, Grade A, standard weight (schedule 40), unless otherwise 

indicated, or another weight, type, and grade required by structural loads. 

2. Steel Tubing:  Product type (manufacturing method) and other requirements as follows: 

a. Cold-Formed Steel Tubing:  ASTM A 500, grade as indicated below: 
 

1) Grade A, unless otherwise indicated or required by structural loads. 
 

b. Hot-Formed Steel Tubing:  ASTM A 50 
c. For exterior installations and where indicated, provide tubing with hot-dip 

galvanized coating per ASTM A 53. 
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2.03 WELDING MATERIALS, FASTENERS, AND ANCHORS 

A. Welding Electrodes and Filler Metal:  Provide type and alloy of filler metal and electrodes as 
recommended by producer of metal to be welded and as required for color match, strength, and 
compatibility in fabricated items. 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of the type, grade, and 
class required to produce connections that are suitable for anchoring railings to other types of 
construction indicated and capable of withstanding design loadings. 

1. For steel railings and fittings, use plated fasteners complying with ASTM B 633, Class 
Fe/Zn 25 for electrodeposited zinc coating. 

C. Fasteners for Interconnecting Railing Components:  Use fasteners of same basic metal as the 
fastened metal, unless otherwise indicated.  Do not use metals that are corrosive or incompatible 
with materials joined. 

1. Provide concealed fasteners for interconnecting railing components and their attachment 
to other work, except where exposed fasteners are unavoidable or are the standard 
fastening method for handrail and railing system indicated. 

2. Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise 
indicated. 

D. Cast-in-Place and Postinstalled Anchors:  Anchors of type indicated below, fabricated from 
corrosion-resistant materials, capable of sustaining, without failure, a load equal to 6 times the 
load imposed when installed in unit masonry and equal to 4 times the load imposed when 
installed in concrete, as determined by testing per ASTM E 488, conducted by a qualified, 
independent testing agency. 

1. Cast-in-place anchors. 
2. Undercut anchors. 

2.04 PAINT 

A. Painting of Steel: Shall comply with VOC requirements of LEED EQ 4.2. 

B. Primer:  Factory primed.  Apply specified primer immediately after cleaning and pretreating. 

C. Gloss Finish 

1. 1st Coat: Sherman Williams Pro-Cryl Universal Primer, B66-310 Series (5-10 mils wet, 
2-4 mils dry). 

2. 2nd Coat: Sherman Williams Water based Acrolon 100 Urethane, B65W720 Series. 
3. 3rd Coat:  Sherman Williams Water based Acrolon 100 Urethane, B65W720 Series, (2-4 

mils dry per coat). 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized 
steel, with dry film containing not less than 94 percent zinc dust by weight, complying with 
DOD-P-21035 or SSPC-Paint 20. 
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2.05 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by 
manufacturer for interior and exterior applications 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic 
controlled expansion cement formulation for mixing with water at Project site to create pourable 
anchoring, patching, and grouting compound.  Provide formulation that is resistant to erosion 
from water exposure without need for protection by a sealer or waterproof coating and is 
recommended for exterior use by manufacturer. 

C. Products:  Subject to compliance with requirements, provide one of the following: 

1. Nonshrink, Nonmetallic Grouts: 

a. W.R. Bonsal Co. 
b. Concrete Service Materials Co. 
c. Cormix Construction Chemicals. 
d. Dayton Superior Corp. 
e. Euclid Chemical Co. 
f. Five Star Products. 
g. Lambert Corp. 
h. L & M Construction Chemicals, Inc. 
i. Master Builders Technologies, Inc. 
j. W.R. Meadows, Inc. 
k. Sonneborn Building Products--ChemRex, Inc. 
l. The Spray-Cure Company. 

2. Erosion-Resistant Anchoring Cement: 

a. W.R. Bonsal Co. 
b. Minwax Construction Products Division. 
c. Thoro Systems Products. 

2.06 FABRICATION 

A. General:  Fabricate handrails and railing systems to comply with requirements indicated for 
design, dimensions, details, finish, and member sizes, including wall thickness of hollow 
members, post spacings, and anchorage, but not less than those required to support structural 
loads. 

B. Assemble handrails and railing systems in the shop to the greatest extent possible to minimize 
field splicing and assembly.  Disassemble units only as necessary for shipping and handling 
limitations.  Clearly mark units for reassembly and coordinated installation.  Use connections 
that maintain structural value of joined pieces.  Clearly mark units for reassembly and 
coordinated installation. 
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C. Form changes in direction of members as follows: 

1. By flush radius bends. 
2. “unless otherwise indicated”. 

D. Form simple and compound curves by bending pipe in jigs to produce uniform curvature for 
each repetitive configuration required; maintain cylindrical cross section of pipe throughout 
entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of 
pipe. 

E. Welded Connections:  Fabricate handrails and railing systems for connection of members by 
welding.  For connections made during fabrication, weld corners and seams continuously to 
comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At tee and cross intersections, cope ends of intersecting members to fit contour of pipe or 

tube to which end is joined, and weld all around. 
5. At exposed connections, finish exposed welds and surfaces smooth and blended so that 

no roughness shows after finishing and welded surface matches contours of adjoining 
surfaces. 

F. Nonwelded Connections:  Fabricate handrails and railing systems by connecting members with 
railing manufacturer's standard concealed mechanical fasteners and fittings, unless otherwise 
indicated.  Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

1. Fabricate splice joints for field connection using epoxy structural adhesive where this 
represents manufacturer's standard splicing method. 

G. Brackets, Flanges, Fittings, and Anchors:  Provide manufacturer's standard wall brackets, 
flanges, miscellaneous fittings, and anchors to interconnect handrail and railing system 
members to other construction. 

H. Provide inserts and other anchorage devices to connect handrails and railing systems to concrete 
or masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by 
handrails and railing systems.  Coordinate anchorage devices with supporting structure. 

I. For railing posts set in concrete, provide preset sleeves of steel, not less than 6 inches long with 
inside dimensions not less than 1/2 inch greater than outside dimensions of post, and steel plate 
forming bottom closure. 

J. For removable railing posts, fabricate slip-fit sockets from steel pipe whose inside diameter is 
sized for a close fit with posts and to limit deflection of post without lateral load, measured at 
top, to not more than 1/12 of post height.  Provide socket covers designed and fabricated to 
resist accidental dislodgement. 

1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing 
sections at locations indicated.  Fabricate from same metal as railings. 
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K. Shear and punch metals cleanly and accurately.  Remove burrs from exposed cut edges. 

L. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Form 
bent-metal corners to the smallest radius possible without causing grain separation or otherwise 
impairing work. 

M. Cut, reinforce, drill, and tap components, as indicated, to receive finish hardware, screws, and 
similar items. 

N. Provide weepholes, or another means to evacuate entrapped water, in hollow sections of railing 
members that are exposed to exterior or to moisture from condensation or other sources. 

O. Fabricate joints that will be exposed to weather in a manner to exclude water. 

P. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 

2.07 FINISHES, GENERAL 

A. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to applying and 
designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering prior to shipment. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one half of the range of approved samples. Noticeable variations in 
the same piece are not acceptable.  Variations in appearance of other components are acceptable 
if they are within the range of approved samples and they are assembled or installed to 
minimize contrast. 

2.08 STEEL FINISHES 

A. Galvanized Finish:  Hot-dip galvanize exterior items indicated to be galvanized to comply with 
applicable standard listed below: 

1. ASTM A 153 for galvanizing iron and steel hardware. 
2. ASTM A 123 for galvanizing iron and steel products made from rolled, pressed, and 

forged steel shapes, castings, plates, bars, and strips. 

B. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as 
weep holes, by plugging with zinc solder and filing off smooth. 

C. For galvanized handrails and railing systems, provide galvanized fittings, brackets, fasteners, 
sleeves, and other ferrous components. 

D. For nongalvanized steel handrails and railing systems, provide nongalvanized ferrous metal 
fittings, brackets, fasteners, and sleeves, except provide galvanized anchors where embedded in 
exterior masonry and concrete construction. 
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E. Preparation for Shop Priming:  After galvanizing, thoroughly clean railings of grease, dirt, oil, 
flux, and other foreign matter, and treat with metallic phosphate process. 

F. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with 
minimum requirements indicated below for SSPC surface-preparation specifications and 
environmental exposure conditions of installed railings: 

1. Exteriors (SSPC Zone 1B):  SSPC-SP 6 "Commercial Blast Cleaning." 
2. Interiors (SSPC Zone 1A):  SSPC-SP 7 "Brush-Off Blast Cleaning." 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installing 
anchorages, such as sleeves, concrete inserts, anchor bolts, and miscellaneous items having 
integral anchors, that are to be embedded in concrete as masonry construction.  Coordinate 
delivery of such items to Project site. 

3.02 INSTALLATION, GENERAL 

A. Fit exposed connections accurately together to form tight, hairline joints. 

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
handrails and railing systems. Set handrails and railing systems accurately in location, 
alignment, and elevation, measured from established lines and levels and free from rack. 

1. Do not weld, cut, or abrade surfaces of handrails and railing components that have been 
coated or finished after fabrication and are intended for field connection by mechanical or 
other means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/4 inch in 12 feet. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so that 

no roughness shows after finishing, and welded surface matches contours of adjoining 
surfaces. 

3.03 RAILING CONNECTIONS 

A. Welded Connections:  Use fully welded joints for permanently connecting railing components 
by welding.  Cope or butt components to provide 100 percent contact, or use fittings designed 
for this purpose. 
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B. Expansion Joints: Install expansion joints at locations indicated but not further apart than 
required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 
inches beyond joint on either side; fasten internal sleeve securely to one side; locate joint within 
6 inches of post. 

3.04 ANCHORING POSTS 

A. Anchor posts in concrete with pipe sleeves preset and anchored into concrete.  After posts have 
been inserted into sleeves, solidly fill annular space between post and sleeve with the following 
anchoring material, mixed and placed to comply with anchoring material manufacturer's 
directions. 

B. Cover anchorage joint with a round steel flange attached to post as follows: 

1. By set screws. 

C. Leave anchorage joint exposed, wipe off surplus anchoring material, and leave 1/8-inch 
buildup, sloped away from post. 

D. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by 
conditions, connected to posts and to metal supporting members as follows: 

1. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces. 

E. Install removable railing sections where indicated in slip-fit metal sockets cast into concrete.  
Accurately locate sockets to match post spacing. 

3.05 ADJUSTING AND CLEANING 

A. Clean metals by washing thoroughly with clean water and soap, followed by rinsing with clean 
water. 

B. Touchup Painting:  After installation, promptly clean, field connections, rust spots and abraded 
surfaces of shop paint and paint exposed areas with same material. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning. 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

C. For Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and apply 
galvanizing repair paint to comply with ASTM A 780. 

3.06 PROTECTION 

A. Protect finishes of handrails and railing systems from damage during construction period with 
temporary protective coverings approved by railing manufacturer.  Remove protective 
coverings at time of Substantial Completion. 
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B. Restore finishes damaged during installation and construction period so that no evidence 
remains of correction work.  Return items that cannot be refinished in the field to the shop; 
make required alterations and refinish entire unit, or provide new units. 

 
 
END OF SECTION 055213 
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SECTION 061000 - ROUGH CARPENTRY 

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. This Section includes the following: 
 
1. Wood blocking, cants, and nailers. 

1.3 DEFINITIONS 

A. Exposed Framing:  Framing not concealed by other construction. 

B. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 
inches nominal (114 mm actual) in least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. RIS:  Redwood Inspection Service. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.4 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate 
type of preservative used and net amount of preservative retained. 

2. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 

3. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 
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B. Fastener Patterns:  Full-size templates for fasteners in exposed framing. 

C. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 

D. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project: 

1. Wood-preservative-treated wood. 
2. Power-driven fasteners. 
3. Metal framing anchors. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Engineered Wood Products:  Obtain each type of engineered wood 
product through one source from a single manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in 
contact with the ground and is continuously protected from liquid water may be treated 
according to AWPA C31 with inorganic boron (SBX). 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 
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C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat all rough carpentry, unless otherwise indicated. 

2.3 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 

B. For concealed boards, provide lumber with 19 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine, No. 2 grade; SPIB. 
2. Hem-fir or hem-fir (north), Construction or 2 Common grade; NLGA, WCLIB, or 

WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or 2 Common grade; NeLMA, 

NLGA, WCLIB, or WWPA. 

C. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.4 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 
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2.5 MISCELLANEOUS MATERIALS 

A. Water-Repellent Preservative:  NWWDA-tested and -accepted formulation containing 3-iodo-2-
propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active 
ingredient. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate nailers, blocking and similar supports to comply with requirements for attaching other 
construction. 

B. Framing Standard: Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, 
unless otherwise indicated. 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact 
thickness of finish material.  Remove temporary grounds when no longer required. 
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3.3 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, 
apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-
registered label. 

END OF SECTION 061000 
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SECTION 072100 - THERMAL INSULATION 

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. This Section includes the following: 

1. Perimeter insulation under slabs-on-grade. 
2. Perimeter wall insulation. 
3. Cavity-wall insulation. 
4. Vapor retarders. 

B. Related Sections include the following: 

1. Division 04 Section "Unit Masonry" for insulation installed in cavity walls and masonry 
cells. 

1.3 DEFINITIONS 

A. Mineral-Fiber Insulation:  Insulation composed of rock-wool fibers, slag-wool fibers, or glass 
fibers; produced in boards and blanket with latter formed into batts (flat-cut lengths) or rolls. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  Full-size units for each type of exposed insulation indicated. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency for insulation products. 

D. Research/Evaluation Reports:  For foam-plastic insulation. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of building insulation through one source from a single 
manufacturer. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration by 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. 

B. Protect plastic insulation as follows: 

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

2. Protect against ignition at all times.  Do not deliver plastic insulating materials to Project 
site before installation time. 

3. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and density indicated below, 
with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively: 

1.  Type IV, 1.60 lb/cu. ft. (26 kg/cu. m), Wall Cavity Insulation. 

a. 3 Inches Thick:  R = 15.0 @ 75 degrees F. 
 

2. Type V, 3.00 lb/cu. ft. (48 kg/cu. m), Below Slab and Foundation Wall Insulation. 

a. 2 Inched Thick:  R = 10.0 @ 75 degrees F. 

2.2 INSULATION ADHESIVE AND AIR/VAPOR BARRIER:   

A. Single Product Application: Air-Bloc 21 Insulation Adhesive manufactured by Henry (or 
approved equal); a synthetic, trowel applied, rubber based adhesive, having the following 
physical properties: 

1. Compatibility: With masonry substrate and extruded polystyrene rigid board insulation.   
2. Air leakage:  0.0026 CFM/ft2 @ 2.1 lbs/ft2 to ASTM E283    
3. Water vapor permeance: 0.05 perms to ASTM E96  
4. Long term flexibility: CGSB 71-GP-24M 

 
Or the following: 
 

B. Multiple Product Application: Insulation adhesive recommended by manufacturer with the 
following product spray-applied to masonry prior to installation of insulation:   
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1. Air-Bloc 32 manufactured by Henry, a one component elastomeric bitumen, trowel or 
spray applied, compatibility with masonry substrate insulation having the following 
characteristics: 

a. Compatibility: With masonry substrate and extruded polystyrene rigid board 
insulation.   

b. Air permeability: 0.00012 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E2178 and ASTM 
E283 and have no increased air leakage when subjected to a sustained wind load of 
10.5 lbs/ft2 for 1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds 
when tested at 1.6 lbs/ft2  to ASTM E331 

c. Water vapor permeance: 0.08 perms to ASTM E96;  
d. VOC Content: No appreciable VOC (less then 100g/L) 
e. Elastic Recovery: 75% to CAN/CGSB 37.58M86  

C. Polyethylene Vapor Retarders: ASTM D 4397, 6 mils (0.15 mm) thick, with maximum 
permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m). 

2.3 AUXILIARY INSULATING MATERIALS 

A. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by insulation manufacturers 
for sealing joints and penetrations in vapor-retarder facings. 

B. Adhesive for Bonding Insulation: Product with demonstrated capability to bond insulation 
securely to substrates indicated without damaging insulation and substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements of 
Sections in which substrates and related work are specified and for other conditions affecting 
performance. 

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

3.2 PREPARATION 

A. Clean substrates of substances harmful to insulation or vapor retarders, including removing 
projections capable of puncturing vapor retarders or of interfering with insulation attachment. 

3.3 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any 
time to ice, rain, and snow. 
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C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit 
tightly around obstructions and fill voids with insulation.  Remove projections that interfere 
with placement. 

D. Water-Piping Coordination: If water piping is located within insulated exterior walls, coordinate 
location of piping to ensure that it is placed on warm side of insulation and insulation 
encapsulates piping. 

E. For preformed insulating units, provide sizes to fit applications indicated and selected from 
manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units 
to produce thickness indicated unless multiple layers are otherwise shown or required to make 
up total thickness. 

3.4 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION 

A. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written 
instructions.  Use adhesive recommended by insulation manufacturer. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches (610 mm) below 
exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions.  Stagger end joints and tightly abut insulation units. 

C. Protect below-grade insulation on vertical surfaces from damage during backfilling by applying 
protection course with joints butted.  Set in adhesive according to insulation manufacturer's 
written instructions. 

D. Protect top surface of horizontal insulation from damage during concrete work by applying 
protection course with joints butted. 

3.5 INSTALLATION OF CAVITY-WALL INSULATION 

A. On units of foam-plastic board insulation, install adhesive spaced on inside face, and as 
recommended by manufacturer.  Fit courses of insulation between wall ties and other 
obstructions, with edges butted tightly in both directions.  Press units firmly against inside 
substrates indicated. 

3.6 INSTALLATION OF GENERAL BUILDING INSULATION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 

B. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or sealant to 
edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed 
installation with adhesive, mastic, or sealant as recommended by insulation manufacturer. 
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C. Set vapor-retarder-faced units with vapor retarder to warm-in-winter side of construction, unless 
otherwise indicated. 

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to 
surrounding construction to ensure airtight installation. 

3.7 INSTALLATION OF VAPOR RETARDERS 

A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  
Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to 
cover miscellaneous voids in insulated substrates, including those filled with loose-fiber 
insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.  
Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall 
openings; and at lap joints.  Space fasteners 16 inches (400 mm) o.c. 

C. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners 
as recommended by vapor-retarder manufacturer. 

D. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and 
vapor retarder. 

E. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarder. 

3.8 PROTECTION 

A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures, 
physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation 
is subject to abuse and cannot be concealed and protected by permanent construction 
immediately after installation. 

END OF SECTION 072100 
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SECTION 074216 - INSULATED-CORE METAL WALL PANELS 

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. Foamed-insulation-core metal wall panels. 

1.3 DEFINITIONS 

A. Metal Wall Panel Assembly:  Insulated-core metal wall panels, attachment system components, 
miscellaneous metal framing, and accessories necessary for a complete weathertight wall 
system. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Metal wall panel assemblies shall comply with performance 
requirements without failure due to defective manufacture, fabrication, installation, or other 
defects in construction. 

B. Air Infiltration:  Air leakage through assembly of not more than 0.003 cfm/sq. ft. of wall area 
when tested according to ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. 

C. Water Penetration under Static Pressure:  No water penetration when tested according to 
ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference:  20 lbf/sq. ft. 

D. Water Penetration under Dynamic Pressure:  No evidence of water leakage when tested 
according to AAMA 501.1 under dynamic pressure inward-acting, wind-load design pressure at 
15 lbf/sq. ft. 

E. Structural Performance:  Metal wall panel assemblies shall withstand the effects the following 
loads and stresses within limits and under conditions indicated, based on testing according to 
ASTM E 330: 
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1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 
 
a. Uniform pressure as indicated on Drawings. 

2. Deflection Limits: Metal wall panel assemblies shall withstand wind loads with 
horizontal deflections no greater than 1/240 of the span. 

F. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects.  Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

G. Thermal Performance:  Provide insulated metal wall panel assemblies with thermal-resistance 
value (R-value) indicated when tested according to ASTM C 518. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each type of 
wall panel and accessory. 

B. Shop Drawings:  Show fabrication and installation layouts of metal wall panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, 
closures, and accessories; and special details.  Distinguish between factory-, shop-, and field-
assembled work. 

1. Accessories: Include details of the following items, at a scale of not less than 1-1/2 inches 
per 12 inches (1:10): 

a. Flashing and trim. 
b. Anchorage systems. 

C. Samples for Initial Selection:  For each type of metal wall panel indicated with factory-applied 
color finishes. 

1. Include similar Samples of trim and accessories involving color selection. 
2. Include manufacturer's color charts consisting of strips of cured sealants showing the full 

range of colors available for each sealant exposed to view. 

D. Coordination Drawings:  Exterior elevations, drawn to scale, and coordinating penetrations and 
wall-mounted items.  Show the following: 

1. Wall panels and attachments. 
2. Girts. 
3. Wall-mounted items including doors, windows, louvers, and lighting fixtures. 
4. Penetrations of wall by pipes and utilities. 
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E. Qualification Data:  For Installer. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each product. 

G. Field quality-control reports. 

H. Maintenance Data:  For insulated-core metal wall panels to include in maintenance manuals. 

I. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers trained and approved by manufacturer. 

B. Source Limitations: Obtain each type of metal wall panel from single source from a single 
manufacturer. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, metal wall panels, and other manufactured items so as not to be 
damaged or deformed. Package metal wall panels for protection during transportation and 
handling. 

B. Unload, store, and erect metal wall panels in a manner to prevent bending, warping, twisting, 
and surface damage. 

C. Stack metal wall panels horizontally on platforms or pallets, covered with suitable weathertight 
and ventilated covering. Store metal wall panels to ensure dryness, with positive slope for 
drainage of water.  Do not store metal wall panels in contact with other materials that might 
cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal wall panels for period of metal wall panel 
installation. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal wall panels to be performed according to manufacturers' 
written instructions and warranty requirements. 

B. Field Measurements:  Verify locations of structural members and wall opening dimensions by 
field measurements before metal wall panel fabrication, and indicate measurements on Shop 
Drawings. 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 
 

08/05/2016 074216-6
  Rev. 0

1.9 COORDINATION 

A. Coordinate metal wall panel assemblies with rain drainage work, flashing, trim, and 
construction of girts, soffits, and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal wall panel assemblies that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal wall panels that show evidence of deterioration of 
factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANEL MATERIALS 

A. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet metallic coated by the hot-dip 
process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating 
designation; structural quality. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating 
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural 
quality. 

3. Surface:  Embossed finish. 
4. Exposed Coil-Coated Finish: 
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a. Three-Coat Fluoropolymer:  AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat.  
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

5. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 
acrylic or polyester backer finish, consisting of prime coat and wash coat with a 
minimum total dry film thickness of 0.5 mil (0.013 mm). 

B. Panel Sealants: 

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

2. Joint Sealant:  ASTM C 920; elastomeric polyurethane, polysulfide, or silicone sealant; 
of type, grade, class, and use classifications required to seal joints in metal wall panels 
and remain weathertight; and as recommended in writing by metal wall panel 
manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311. 

2.2 INSULATION FOR PANEL CORES 

A. Polyisocyanurate Insulation:  Closed cell, modified polyisocyanurate foam using a non-CFC 
blowing agent, foamed-in-place type, with maximum flame-spread index of 25 and smoke-
developed index of 450. 

1. Closed-Cell Content:  90 percent when tested according to ASTM D 2856. 

2.3 MISCELLANEOUS METAL FRAMING 

A. Miscellaneous Metal Framing, General:  ASTM C 645, cold-formed metallic-coated steel sheet, 
ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized, or coating with equivalent corrosion 
resistance unless otherwise indicated. 

B. Subgirts:  Manufacturer's standard C- or Z-shaped sections, 0.064-inch (1.63-mm) nominal 
thickness. 

C. Zee Clips:  0.079-inch (2.01-mm) nominal thickness. 

D. Base or Sill Angles:  0.079-inch (2.01-mm) nominal thickness. 

E. Fasteners for Miscellaneous Metal Framing:  Of type, material, size, corrosion resistance, 
holding power, and other properties required to fasten miscellaneous metal framing members to 
substrates. 
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2.4 MISCELLANEOUS MATERIALS 

A. Panel Fasteners:  Self-tapping screws; bolts and nuts; self-locking rivets and bolts; end-welded 
studs; and other suitable fasteners designed to withstand design loads.  Provide exposed 
fasteners with heads matching color of metal wall panels by means of plastic caps or factory-
applied coating.  Provide EPDM, PVC, or neoprene sealing washers. 

B. Backer Board:  Hardboard complying with AHA A135.4, Class 1 tempered, 1/8 inch (3 mm) 
thick unless otherwise indicated. 

2.5 FOAMED-INSULATION-CORE METAL WALL PANELS 

A. General:  Provide factory-formed and -assembled metal wall panels fabricated from two metal 
facing sheets and insulation core foamed in place during fabrication, and with joints between 
panels designed to form weathertight seals.  Include accessories required for weathertight 
installation. 

1. Panel Performance: 

a. Flatwise Tensile Strength:  30 psi (207 kPa) when tested according to 
ASTM C 297. 

b. Humid Aging:  Volume increase not greater than 6.0 percent and no delamination 
or metal corrosion when tested for 7 days at 140 deg F (60 deg C) and 100 percent 
relative humidity according to ASTM D 2126. 

c. Heat Aging:  Volume increase not greater than 2.0 percent and no delamination, 
surface blistering, or permanent bowing when tested for 7 days at 200 deg F (93 
deg C) according to ASTM D 2126. 

d. Cold Aging:  Volume decrease not more than 1.0 percent and no delamination, 
surface blistering, or permanent bowing when tested for 7 days at minus 20 deg F 
(29 deg C) according to ASTM D 2126. 

e. Fatigue:  No evidence of delamination, core cracking, or permanent bowing when 
tested to a 20-lbf/sq. ft. (958-kPa) positive and negative wind load and with 
deflection of L/180 for 2 million cycles. 

f. Autoclave:  No delamination when exposed to 2-psi (13.8-kPa) pressure at a 
temperature of 212 deg F (100 deg C) for 2-1/2 hours. 

2. Polyisocyanurate Insulation-Core Performance: 

a. Density:  2.0 to 2.6 lb/cu. ft. (32 to 42 kg/cu. m) when tested according to 
ASTM D 1622. 

b. Compressive Strength:  Minimum 23 psi when tested according to ASTM D 1621. 
c. Shear Strength:  25 psi when tested according to ASTM C 273. 

B. Concealed-Fastener, Foamed-Insulation-Core Metal Wall Panels:  Formed with tongue-and-
groove panel edges; designed for sequential installation by interlocking panel edges and 
mechanically attaching panels to supports using concealed clips or fasteners. 

1. Facings:  Fabricate panel with exterior and interior facings of same material and 
thickness. 
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a. Material:  Zinc-coated (galvanized) steel sheet, 0.034-inch (0.86-mm) nominal 
thickness. 

b. Backer Board:  On back side of exterior facing. 
c. Exterior Facing Finish:  3-coat fluoropolymer. 

1) Color:  As selected by Owner from manufacturer's full range.  Color to 
include building strip indicated on the drawings. 

d. Interior Facing Finish:  Manufacturer's standard siliconized polyester. 
e. Exterior Surface:  Smooth, flat. 

2. Panel Coverage:  36 inches (914 mm) nominal. 
3. Panel Thickness:  4.0 inches (102 mm). 
4. Thermal-Resistance Value (R-Value):  28.8 @ 75 degrees F. 

2.6 ACCESSORIES 

A. Wall Panel Accessories: Provide components required for a complete metal wall panel assembly 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items.  Match material and finish of metal wall panels unless 
otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal wall 
panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

3. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal wall panel profile.  Provide closure strips where 
indicated or necessary to ensure weathertight construction. 

B. Flashing and Trim:  Formed from 0.018-inch- (0.46-mm-) minimum thickness, zinc-coated 
(galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.  
Provide flashing and trim as required to seal against weather and to provide finished 
appearance.  Locations include, but are not limited to, bases, drips, sills, jambs, corners, 
endwalls, framed openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers.  Finish 
flashing and trim with same finish system as adjacent metal wall panels. 

2.7 FABRICATION 

A. General:  Fabricate and finish metal wall panels and accessories at the factory to greatest extent 
possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements demonstrated by laboratory testing.  Comply with indicated profiles 
and with dimensional and structural requirements. 

B. Fabricate metal wall panels in a manner that eliminates condensation on interior side of panel 
and with joints between panels designed to form weathertight seals. 
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C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

D. Fabricate metal wall panel joints with factory-installed captive gaskets or separator strips that 
provide a tight seal and prevent metal-to-metal contact, in a manner that will minimize noise 
from movements within panel assembly. 

E. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, 
and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

2. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams 
and seal with epoxy seam sealer.  Rivet joints for additional strength. 

3. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-
lock seams.  Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 
allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal recommended by metal wall panel manufacturer. 

a. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual" or 
metal wall panel manufacturer for application but not less than thickness of metal 
being secured. 

2.8 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable. Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal wall panel supports, and other conditions 
affecting performance of work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 
panel support members and anchorage have been installed within alignment tolerances 
required by metal wall panel manufacturer. 

2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of work. 

B. Examine roughing-in for components and systems penetrating metal wall panels to verify actual 
locations of penetrations relative to seam locations of metal wall panels before metal wall panel 
installation. 

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

3.2 PREPARATION 

A. Miscellaneous Framing:  Install subgirts, base angles, sills, furring, and other miscellaneous 
wall panel support members and anchorages according to ASTM C 754 and metal wall panel 
manufacturer's written recommendations. 

3.3 METAL WALL PANEL INSTALLATION, GENERAL 

A. General: Install metal wall panels according to manufacturer's written instructions in 
orientation, sizes, and locations indicated on Drawings.  Install panels perpendicular to girts and 
subgirts unless otherwise indicated. Anchor metal wall panels and other components of the 
Work securely in place, with provisions for thermal and structural movement. 

1. Commence metal wall panel installation and install minimum of 300 sq. ft. (27.9 sq. m.) 
in presence of factory-authorized representative. 

2. Shim or otherwise plumb substrates receiving metal wall panels. 
3. Flash and seal metal wall panels with weather closures at perimeter of all openings.  

Fasten with self-tapping screws. Do not begin installation until weather barrier and 
flashings that will be concealed by metal wall panels are installed. 

4. Install screw fasteners in predrilled holes. 
5. Locate and space fastenings in uniform vertical and horizontal alignment. 
6. Install flashing and trim as metal wall panel work proceeds. 
7. Locate panel splices over, but not attached to, structural supports.  Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 
8. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated or, if not indicated, as necessary for waterproofing. 
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9. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-tapping 
screws. Fasten flashings and trim around openings and similar elements with self-tapping 
screws. 

10. Provide weathertight escutcheons for pipe and conduit penetrating exterior walls. 

B. Fasteners: 

1. Steel Wall Panels:  Use stainless-steel fasteners for surfaces exposed to the exterior; use 
galvanized steel fasteners for surfaces exposed to the interior. 

C. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action as recommended by metal wall panel manufacturer. 

D. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 
weathertight performance of metal wall panel assemblies.  Provide types of gaskets, fillers, and 
sealants indicated or, if not indicated, types recommended by metal wall panel manufacturer. 

1. Seal metal wall panel end laps with double beads of tape or sealant, full width of panel.  
Seal side joints where recommended by metal wall panel manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 
"Joint Sealants." 

3.4 INSULATED-CORE METAL WALL PANEL INSTALLATION 

A. General:  Apply continuous ribbon of sealant to panel joint on concealed side of insulated-core 
metal wall panels as vapor seal; apply sealant to panel joint on exposed side of panels for 
weather seal. 

1. Fasten insulated-core metal wall panels to supports with fasteners at each lapped joint at 
location and spacing and with fasteners recommended by manufacturer. 

2. Lap ribbed or fluted sheets one full rib corrugation.  Apply panels and associated items 
for neat and weathertight enclosure.  Avoid "panel creep" or application not true to line. 

3. Provide metal-backed washers under heads of exposed fasteners on weather side of 
insulated metal wall panels. 

4. Locate and space exposed fasteners in uniform vertical and horizontal alignment.  Use 
proper tools to obtain controlled uniform compression for positive seal without rupture of 
washer. 

5. Provide sealant tape at lapped joints of insulated metal wall panels and between panels 
and protruding equipment, vents, and accessories. 

6. Apply a continuous ribbon of sealant tape to panel side laps and elsewhere as needed to 
make panels weathertight. 

B. Foamed-Insulation-Core Metal Wall Panels: Fasten metal wall panels to supports with 
concealed clips at each joint at location and spacing and with fasteners recommended by 
manufacturer.  Fully engage tongue and groove of adjacent panels. 

1. Install clips to supports with self-tapping fasteners. 
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3.5 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete metal wall panel assembly including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, joints, 
and seams that will be permanently watertight and weather resistant. 

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to 
form hems. Install sheet metal flashing and trim to fit substrates and to result in 
waterproof and weather-resistant performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 
inches (605 mm) of corner or intersection.  Where lapped expansion provisions cannot be 
used or would not be sufficiently weather resistant and waterproof, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic 
sealant (concealed within joints). 

3.6 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal wall panels are 
installed unless otherwise indicated in manufacturer's written installation instructions.  On 
completion of metal wall panel installation, clean finished surfaces as recommended by metal 
wall panel manufacturer.  Maintain in a clean condition during construction. 

B. After metal wall panel installation, clear weep holes and drainage channels of obstructions, dirt, 
and sealant. 

C. Replace metal wall panels that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

END OF SECTION 074216 
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SECTION 075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

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. Adhered EPDM membrane roofing system. 
2. Vapor retarder. 
3. Roof insulation. 

B. Section includes the installation of acoustical roof deck rib insulation strips furnished under 
Division 05 Section "Steel Decking." 

C. Related Sections: 

1. Division 05 Section "Steel Decking" for furnishing acoustical deck rib insulation. 
2. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking. 
3. Division 07 Section "Sheet Metal Flashing and Trim" for metal roof penetration 

flashings, flashings, and counterflashings. 
4. Division 22 Section "Storm Drainage Piping Specialties" for roof drains. 

1.3 DEFINITIONS 

A. Roofing Terminology:  See ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and 
Waterproofing Manual" for definitions of terms related to roofing work in this Section. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall withstand specified 
uplift pressures, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction.  Membrane 
roofing and base flashings shall remain watertight. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another under 
conditions of service and application required, as demonstrated by membrane roofing 
manufacturer based on testing and field experience. 
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C. Roofing System Design:  Provide membrane roofing system that is identical to systems that 
have been successfully tested by a qualified testing and inspecting agency to resist uplift 
pressure calculated according to ASCE/SEI 7. 

1. Corner Uplift Pressure:  96.8 lbf/sq. ft. 
2. Perimeter Uplift Pressure:  64.3 lbf/sq. ft. 
3. Field-of-Roof Uplift Pressure:  38.34 lbf/sq. ft. 

D. FM Approvals Listing:  Provide membrane roofing, base flashings, and component materials 
that comply with requirements in FM Approvals 4450 and FM Approvals 4470 as part of a 
membrane roofing system, and that are listed in FM Approvals' "RoofNav" for Class 1 or 
noncombustible construction, as applicable.  Identify materials with FM Approvals' markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail Resistance:  MH. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roofing system. Include plans, elevations, sections, details, and 
attachments to other work. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Roof plan showing orientation of steel roof deck and orientation of membrane roofing 

and fastening spacings and patterns for mechanically fastened membrane roofing. 
4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

C. Samples for Verification:  For the following products, in manufacturer's standard sizes: 

1. Sheet roofing, of color specified, including T-shaped side and end lap seam. 
2. Roof insulation. 
3. 10 lb (4.5 kg) of aggregate ballast in gradation and color indicated. 
4. Roof paver in each color and texture required. 
5. Walkway pads or rolls. 
6. Termination bars. 
7. Battens. 
8. Six insulation fasteners of each type, length, and finish. 
9. Six roof cover fasteners of each type, length, and finish. 

D. Qualification Data:  For qualified Installer and manufacturer. 

E. Manufacturer Certificate:  Signed by roofing manufacturer certifying that membrane roofing 
system complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of complying with performance requirements. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer 
and witnessed by a qualified testing agency, for components of membrane roofing system. 
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G. Field quality-control reports. 

H. Maintenance Data:  For membrane roofing system to include in maintenance manuals. 

I. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is UL listed and FM Approvals 
approved for membrane roofing system identical to that used for this Project. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane 
roofing system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 

C. Source Limitations:  Obtain components including roof insulation for membrane roofing system 
from same manufacturer as membrane roofing or approved by membrane roofing manufacturer. 

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated, 
as determined by testing identical membrane roofing materials by a qualified testing agency.  
Materials shall be identified with appropriate markings of applicable testing agency. 

E. Fire-Resistance Ratings: Where indicated, provide fire-resistance-rated roof assemblies 
identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, approval or 
listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer.  Protect stored 
liquid material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 
shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent 
deflection of deck. 
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1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized form, without monetary limitation, in 
which manufacturer agrees to repair or replace components of membrane roofing system that 
fail in materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, roofing 
accessories, roof pavers, and other components of membrane roofing system. 

2. Warranty Period:  20 years from date of Substantial Completion. 

B. Special Project Warranty:  Submit roofing Installer's warranty, on warranty form at end of this 
Section, signed by Installer, covering Work of this Section, including all components of 
membrane roofing system such as membrane roofing, base flashing, roof insulation, fasteners, 
cover boards, substrate boards, vapor retarders, roof pavers, and walkway products, for the 
following warranty period: 

1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 EPDM MEMBRANE ROOFING 

A. EPDM:  ASTM D 4637, Type II, scrim or fabric internally reinforced, uniform, flexible EPDM 
sheet. 

1. Thickness:  60 mils (1.5 mm), nominal. 
2. Exposed Face Color:  White. 

2.2 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General:  Auxiliary membrane roofing materials recommended by roofing system manufacturer 
for intended use and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

B. Sheet Flashing: 60-mil- (1.5-mm-) thick EPDM, partially cured or cured, according to 
application. 

C. Protection Sheet:  Epichlorohydrin or neoprene non-reinforced flexible sheet, 55- to 60-mil- 
(1.4- to 1.5-mm-) thick, recommended by EPDM manufacturer for resistance to hydrocarbons, 
non-aromatic solvents, grease, and oil. 
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D. Bonding Adhesive:  Manufacturer's standard. 

E. Low-Rise, Urethane, Fabric-Backed Membrane Adhesive:  Roof system manufacturer's 
standard spray-applied, low-rise, two-component urethane adhesive formulated for 
compatibility and use with fabric-backed membrane roofing. 

F. Seaming Material:  Single-component, butyl splicing adhesive and splice cleaner. 

G. Lap Sealant:  Manufacturer's standard, single-component sealant, colored to match membrane 
roofing. 

H. Water Cutoff Mastic:  Manufacturer's standard butyl mastic sealant. 

I. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or aluminum bars, 
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

J. Metal Battens:  Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm thick), prepunched. 

K. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening membrane to substrate, and 
acceptable to roofing system manufacturer. 

L. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, 
preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-
joint covers, in-seam sealants, termination reglets, cover strips, and other accessories. 

2.3 VAPOR RETARDER 

A. Polyethylene Film: ASTM D 4397, 6 mils (0.15 mm) thick, minimum, with maximum 
permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m). 

1. Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for 
sealing joints and penetrations in vapor retarder. 

2. Adhesive:  Manufacturer's standard lap adhesive, FM Approvals approved for vapor-
retarder application. 

B. Laminated Sheet:  Kraft paper, two layers, laminated with asphalt and edge reinforced with 
woven fiberglass yarn with maximum permeance rating of 0.50 perm (29 ng/Pa x s x sq. m) and 
with manufacturer's standard adhesive. 

2.4 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured or approved by EPDM membrane 
roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of 
thicknesses indicated and that produce FM Approvals-approved roof insulation. 

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.6-lb/cu. ft. (26-kg/cu. m) 
minimum density, square edged. 
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C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch 
per 12 inches (1:48) unless otherwise indicated. 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated. 

2.5 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for 
intended use and compatibility with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, 
and acceptable to roofing system manufacturer. 

C. Modified Asphaltic Insulation Adhesive:  Insulation manufacturer's recommended modified 
asphalt, asbestos-free, cold-applied adhesive formulated to attach roof insulation to substrate or 
to another insulation layer. 

D. Protection Mat:  Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water 
permeable and resistant to UV degradation, type and weight as recommended by roofing system 
manufacturer for application. 

E. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate,1/2 inch 
thick. 

2.6 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 
inch thick. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof 
deck. 

2.7 WALKWAYS 

A. Walkway Roof Pavers:  Heavyweight, hydraulically pressed, concrete units, square edged with 
top edges beveled 3/16 inch (5 mm), factory cast for use as roof pavers; absorption not greater 
than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass loss when tested for 
freeze-thaw resistance, ASTM C 67; and as follows: 

1. Size:  24 by 24 inches (600 by 600 mm).  Manufacture pavers to dimensional tolerances 
of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness. 

2. Weight:  18 lb/sq. ft. (90 kg/sq. m). 
3. Compressive Strength:  6500 psi (45 MPa), minimum. 
4. Colors and Textures:  As selected by Owner from manufacturer's full range. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the 
following requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and curbs are set and braced and 
that roof drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with 
requirements in Division 05 Section "Steel Decking." 

4. Verify that concrete substrate is visibly dry and free of moisture.  Test for capillary 
moisture by plastic sheet method according to ASTM D 4263. 

5. Verify that concrete curing compounds that will impair adhesion of roofing components 
to roof deck have been removed. 

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation 
according to roofing system manufacturer's written instructions.  Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at the end of the workday or when rain is 
forecast.  Remove and discard temporary seals before beginning work on adjoining roofing. 

3.3 VAPOR-RETARDER INSTALLATION 

A. Polyethylene Film:  Loosely lay polyethylene-film vapor retarder in a single layer over area to 
receive vapor retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 
inches (150 mm), respectively. 

1. Continuously seal side and end laps with tape. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into membrane roofing system. 

3.4 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not exposed to 
precipitation or left exposed at the end of the workday. 
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B. Comply with membrane roofing system and insulation manufacturer's written instructions for 
installing roof insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install insulation under area of roofing to achieve a minimum of R 30 over the entire roof area.  
Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers 
with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 
inches (150 mm) in each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does 
not restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch 
(6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

G. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows: 
 
1. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly 

pressing and maintaining insulation in place. 
2. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, 

firmly pressing and maintaining insulation in place. 

3.5 ADHERED MEMBRANE ROOFING INSTALLATION 

A. Adhere membrane roofing over area to receive roofing according to membrane roofing system 
manufacturer's written instructions.  Unroll membrane roofing and allow to relax before 
installing. 

B. Start installation of membrane roofing in presence of membrane roofing system manufacturer's 
technical personnel. 

C. Accurately align membrane roofing and maintain uniform side and end laps of minimum 
dimensions required by manufacturer.  Stagger end laps. 

D. Bonding Adhesive:  Apply to substrate and underside of membrane roofing at rate required by 
manufacturer and allow to partially dry before installing membrane roofing.  Do not apply to 
splice area of membrane roofing. 

E. Hot Roofing Asphalt:  Apply a solid mopping of hot roofing asphalt to substrate at temperature 
and rate required by manufacturer and install fabric-backed membrane roofing.  Do not apply to 
splice area of membrane roofing. 

F. In addition to adhering, mechanically fasten membrane roofing securely at terminations, 
penetrations, and perimeters. 

G. Apply membrane roofing with side laps shingled with slope of roof deck where possible. 
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H. Adhesive Seam Installation:  Clean both faces of splice areas, apply splicing cement, and firmly 
roll side and end laps of overlapping membrane roofing according to manufacturer's written 
instructions to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges 
of membrane roofing terminations. 

1. Apply a continuous bead of in-seam sealant before closing splice if required by 
membrane roofing system manufacturer. 

I. Tape Seam Installation:  Clean and prime both faces of splice areas, apply splice tape, and 
firmly roll side and end laps of overlapping membrane roofing according to manufacturer's 
written instructions to ensure a watertight seam installation.  Apply lap sealant and seal exposed 
edges of membrane roofing terminations. 

J. Repair tears, voids, and lapped seams in roofing that does not comply with requirements. 

K. Spread sealant or mastic bed over deck drain flange at roof drains and securely seal membrane 
roofing in place with clamping ring. 

L. Bonding Adhesive:  Apply to substrate and underside of membrane roofing at rate required by 
manufacturer and allow to partially dry before installing membrane roofing.  Do not apply to 
splice area of membrane roofing. 

M. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows.  Offset joints of insulation below a minimum of 6 inches in each 
direction.  Loosely butt cover boards together and fasten to roof deck]. 

1. Fasten cover boards according to requirements in FM Approvals' "RoofNav" for 
specified Windstorm Resistance Classification. 

2. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof. 

3.6 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 
membrane roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow 
to partially dry.  Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 
sheets to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of 
sheet flashing terminations. 

E. Terminate and seal top of sheet flashings. 
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3.7 WALKWAY INSTALLATION 

A. Roof-Paver Walkways:  Install walkway roof pavers according to manufacturer's written 
instructions in locations indicated, to form walkways.  Leave 3 inches (75 mm) of space 
between adjacent roof pavers. 

3.8 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction 
period.  When remaining construction will not affect or endanger roofing, inspect roofing for 
deterioration and damage, describing its nature and extent in a written report, with copies to 
Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with 
requirements, repair substrates and repair or reinstall membrane roofing system to a condition 
free of damage and deterioration at time of Substantial Completion and according to warranty 
requirements. 

END OF SECTION 075323 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

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. Formed Products: 

a. Formed roof drainage sheet metal fabrications. 
b. Formed low-slope roof sheet metal fabrications. 
c. Formed wall sheet metal fabrications. 
d. Formed equipment support flashing. 

B. Related Sections: 

1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Division 07 Section "Metal Wall Panels" for sheet metal flashing and trim integral with 

metal wall panels. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, 
structural movement, thermally induced movement, and exposure to weather without failure due 
to defective manufacture, fabrication, installation, or other defects in construction.  Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Fabricate and install roof edge flashing and copings capable of resisting the following forces 
according to recommendations in FMG Loss Prevention Data Sheet 1-49: 
 
1. Wind Zone 3:  For velocity pressures of 46 to 104 lbf/sq. ft. (2.20 to 4.98 kPa):  208-

lbf/sq. ft. (9.96-kPa) perimeter uplift force, 312-lbf/sq. ft. (14.94-kPa) corner uplift force, 
and 104-lbf/sq. ft. (4.98-kPa) outward force. 

C. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal movements 
from ambient and surface temperature changes. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 
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1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each 
manufactured product and accessory. 

B. Shop Drawings:  Show fabrication and installation layouts of sheet metal flashing and trim, 
including plans, elevations, expansion-joint locations, and keyed details.  Distinguish between 
shop- and field-assembled work.  Include the following: 

1. Identification of material, thickness, weight, and finish for each item and location in 
Project. 

2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and 
dimensions. 

3. Details for joining, supporting, and securing sheet metal flashing and trim, including 
layout of fasteners, cleats, clips, and other attachments.  Include pattern of seams. 

4. Details of termination points and assemblies, including fixed points. 
5. Details of expansion joints and expansion-joint covers, including showing direction of 

expansion and contraction. 
6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and 

counterflashings as applicable. 
7. Details of special conditions. 
8. Details of connections to adjoining work. 
9. Detail formed flashing and trim at a scale of not less than 1-1/2 inches per 12 inches 

(1:10). 

C. Qualification Data:  For qualified fabricator. 

D. Maintenance Data:  For sheet metal flashing, trim, and accessories to include in maintenance 
manuals. 

E. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal 
flashing and trim similar to that required for this Project and whose products have a record of 
successful in-service performance. 

B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal 
Manual" unless more stringent requirements are specified or shown on Drawings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage.  Store sheet metal flashing and trim materials 
away from uncured concrete and masonry. 
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B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 
sunlight and high humidity, except to the extent necessary for the period of sheet metal flashing 
and trim installation. 

1.7 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of 
factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a 
strippable, temporary protective film before shipping. 

B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for 
finish required, with temper as required to suit forming operations and performance required. 
 
1. Surface:  Smooth, flat. 
2. Factory Prime Coating:  Where painting after installation is indicated, pretreat with white 

or light-colored, factory-applied, baked-on epoxy primer coat; minimum dry film 
thickness of 0.2 mil (0.005 mm). 
 
a. Color:  As selected by Owner from full range of industry colors and color 

densities. 
b. Color Range:  Noticeable variations in same piece are not acceptable.  Variations 

in appearance of adjoining components are acceptable if they are within the range 
of approved Samples and are assembled or installed to minimize contrast. 

3. Exposed Coil-Coated Finishes: 
 
a. Three-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not 

less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

4. Color:  As selected by Owner from manufacturer's full range. 
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2.2 UNDERLAYMENT MATERIALS 

A. Polyethylene Sheet: 6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 
4397. 

B. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

C. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, 
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied.  Provide primer when 
recommended by underlayment manufacturer. 

1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C). 
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 

deg C). 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required for complete sheet metal flashing 
and trim installation and recommended by manufacturer of primary sheet metal or manufactured 
item unless otherwise indicated. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or 
factory-applied coating. 

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for 
metal being fastened. 

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching 
internal gutter width. 
 

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 

C. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant 
tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining 
tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

D. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; low modulus; of 
type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim 
and remain watertight. 

E. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 
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F. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints. 

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

H. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.4 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item indicated.  Fabricate items at the shop to 
greatest extent possible. 

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 
performance requirements, but not less than that specified for each application and metal. 

2. Obtain field measurements for accurate fit before shop fabrication. 
3. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool 

marks and true to line and levels indicated, with exposed edges folded back to form 
hems. 

4. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 
allowed on faces exposed to view. 

B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to 
a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and 
within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

C. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to 
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing." 

D. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric 
sealant. 

E. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion 
joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl 
sealant concealed within joints. 

F. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

G. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's "Architectural 
Sheet Metal Manual" and by FMG Loss Prevention Data Sheet 1-49 for application, but not less 
than thickness of metal being secured. 

H. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, 
and solder. 
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I. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal 
with epoxy seam sealer. 

J. Do not use graphite pencils to mark metal surfaces. 

2.5 ROOF DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters:  Fabricate to cross section indicated, complete with end pieces, outlet tubes, 
and other accessories as required.  Fabricate in minimum 96-inch- (2400-mm-) long sections.  
Furnish flat-stock gutter spacers and gutter brackets fabricated from same metal as gutters, of 
size recommended by SMACNA but not less than twice the gutter thickness.  Fabricate 
expansion joints, expansion-joint covers,and gutter accessories from same metal as gutters. 
 
1. Expansion Joints:  Lap type. 
2. Gutters with Girth up to 15 Inches (380 mm):  Fabricate from the following materials: 

 
a. Aluminum:  0.032 inch (0.81 mm) thick. 

B. Downspouts:  Fabricate rectangular downspouts complete with mitered elbows.  Furnish with 
metal hangers, from same material as downspouts, and anchors. 
 
1. Manufactured Hanger Style:  SMACNA figure designation 1-34A. 
2. Fabricate from the following materials: 

 
a. Aluminum:  0.024 inch (0.61 mm) thick. 

2.6 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof-Edge Flashing (Gravel Stop):  Fabricate in minimum 96-inch- (2400-mm-) long, but not 
exceeding 10-foot- (3-m-) long, sections.  Furnish with 6-inch- (150-mm-) wide, joint cover 
plates. 

1. Joint Style:  Lap, 4 inches (100 mm) wide. 
2. Fabricate from the following materials: 

 
a. Aluminum:  0.050 inch (1.27 mm) thick. 

B. Base Flashing:  Fabricate from the following materials: 
 
1. Aluminum:  0.040 inch (1.02 mm) thick. 

C. Counterflashing:  Fabricate from the following materials: 
 
1. Aluminum:  0.032 inch (0.81 mm) thick. 

D. Flashing Receivers:  Fabricate from the following materials: 
 
1. Aluminum:  0.032 inch (0.81 mm) thick. 
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E. Roof-Penetration Flashing:  Fabricate from the following materials: 
 
1. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. 

F. Roof-Drain Flashing:  Fabricate from the following materials: 
 
1. Zinc-Tin Alloy-Coated Stainless Steel:  0.015 inch (0.38 mm) thick. 

2.7 WALL SHEET METAL FABRICATIONS 

A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch- (2400-mm-) 
long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, at shelf angles, and 
where indicated.  Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches 
(150 mm) beyond each side of wall openings.  Form with 2-inch- (50-mm-) high, end dams 
where flashing is discontinuous.  Fabricate from the following materials: 
 
1. Aluminum:  0.032 inch (0.81 mm) thick. 

B. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to 
extend 4 inches (100 mm) beyond wall openings.  Form head and sill flashing with 2-inch- (50-
mm-) high, end dams.  Fabricate from the following materials: 
 
1. Aluminum:  0.032 inch (0.81 mm) thick. 

2.8 MISCELLANEOUS SHEET METAL FABRICATIONS 

A. Equipment Support Flashing:  Fabricate from the following materials: 
 
1. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions and other conditions affecting performance of the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 

B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. General:  Install underlayment as indicated on Drawings. 

B. Polyethylene Sheet:  Install polyethylene sheet with adhesive for anchorage to minimize use of 
mechanical fasteners under sheet metal flashing and trim.  Apply in shingle fashion to shed 
water, with lapped and taped joints of not less than 2 inches (50 mm). 

C. Felt Underlayment: Install felt underlayment with adhesive for temporary anchorage to 
minimize use of mechanical fasteners under sheet metal flashing and trim.  Apply in shingle 
fashion to shed water, with lapped joints of not less than 2 inches (50 mm). 

D. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free.  
Apply primer if required by underlayment manufacturer.  Comply with temperature restrictions 
of underlayment manufacturer for installation; use primer rather than nails for installing 
underlayment at low temperatures.  Apply in shingle fashion to shed water, with end laps of not 
less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses.  Overlap side 
edges not less than 3-1/2 inches (90 mm).  Roll laps with roller.  Cover underlayment within 14 
days. 

3.3 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement.  Use fasteners, solder, welding 
rods, protective coatings, separators, sealants, and other miscellaneous items as required to 
complete sheet metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, 
neat seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two 
fasteners.  Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and 
tool marks. 

5. Install sealant tape where indicated. 
6. Torch cutting of sheet metal flashing and trim is not permitted. 
7. Do not use graphite pencils to mark metal surfaces. 

B. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws. 

C. Seal joints as shown and as required for watertight construction. 
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1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 
1 inch (25 mm) into sealant.  Form joints to completely conceal sealant.  When ambient 
temperature at time of installation is moderate, between 40 and 70 deg F (4 and 21 
deg C), set joint members for 50 percent movement each way.  Adjust setting 
proportionately for installation at higher ambient temperatures.  Do not install sealant-
type joints at temperatures below 40 deg F (4 deg C). 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 
"Joint Sealants." 

3.4 ROOF DRAINAGE SYSTEM INSTALLATION 

A. General:  Install sheet metal roof drainage items to produce complete roof drainage system 
according to SMACNA recommendations and as indicated.  Coordinate installation of roof 
perimeter flashing with installation of roof drainage system. 

B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints sealed 
with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored 
gutter brackets spaced not more than 36 inches (900 mm) apart.  Provide end closures and seal 
watertight with sealant.  Slope to downspouts. 

1. Fasten gutter spacers to front and back of gutter. 
2. Loosely lock straps to front gutter bead and anchor to roof deck. 
3. Anchor back of gutter that extends onto roof deck with cleats spaced not more than [24 

inches (600 mm) apart. 

C. Downspouts:  Join sections with 1-1/2-inch (38-mm) telescoping joints. 

1. Provide hangers with fasteners designed to hold downspouts securely to walls.  Locate 
hangers at top and bottom and at approximately 60 inches (1500 mm) o.c. in between. 

2. Connect downspouts to underground drainage system indicated. 

D. Conductor Heads:  Anchor securely to wall with elevation of conductor head rim 1 inch (25 
mm) below gutter discharge. 

3.5 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet 
metal manufacturer's written installation instructions, and SMACNA's "Architectural Sheet 
Metal Manual."  Provide concealed fasteners where possible, set units true to line, and level as 
indicated.  Install work with laps, joints, and seams that will be permanently watertight and 
weather resistant. 

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations 
in FMG Loss Prevention Data Sheet 1-49 for specified wind zone and as indicated.  Interlock 
bottom edge of roof edge flashing with continuous cleat anchored to substrate at 24-inch (600-
mm) centers. 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 

08/05/2016 076200 - 12
 Rev. 0

C. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base 
flashing.  Install stainless-steel draw band and tighten. 

D. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  
Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend 
counterflashing 4 inches (100 mm) over base flashing.  Lap counterflashing joints a minimum 
of 4 inches (100 mm) and bed with sealant.  Secure in a waterproof manner by means of  
interlocking folded seam or blind rivets and sealant. 

E. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation 
of roofing and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to 
pipes that penetrate roof. 

3.6 WALL FLASHING INSTALLATION 

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to SMACNA recommendations and as indicated.  Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers. 

B. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar 
flashings to extend 4 inches (100 mm) beyond wall openings. 

3.7 MISCELLANEOUS FLASHING INSTALLATION 

A. Overhead-Piping Safety Pans:  Suspend pans independent from structure above as indicated on 
Drawings.  Pipe and install drain line to plumbing waste or drainage system. 

B. Equipment Support Flashing: Coordinate installation of equipment support flashing with 
installation of roofing and equipment.  Weld or seal flashing with elastomeric sealant to 
equipment support member. 

3.8 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance 
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch 
(3-mm) offset of adjoining faces and of alignment of matching profiles. 

B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerances 
specified in MCA's "Guide Specification for Residential Metal Roofing." 

3.9 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 

08/05/2016 076200 - 13
 Rev. 0

B. Clean off excess sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions.  On 
completion of installation, remove unused materials and clean finished surfaces.  Maintain in a 
clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 076200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

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. Custom hollow metal doors and frames. 

B. Related Sections: 

1. Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work into 
masonry construction. 

2. Division 08 Section "Door Hardware" for door hardware for hollow metal doors. 
3. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow 

metal doors and frames. 
4. Division 26 Sections for electrical connections including conduit and wiring for door 

controls and operators. 

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings. 

B. Custom Hollow Metal Work:  Hollow metal work fabricated according to ANSI/NAAMM-
HMMA 861. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, core descriptions, fire-resistance rating, and finishes. 

B. Shop Drawings:  Include the following: 

1. Elevations of each door design. 
2. Details of doors, including vertical and horizontal edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
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7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 

C. Other Action Submittals: 

1. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision 
of supplier, using same reference numbers for details and openings as those on Drawings.  
Coordinate with door hardware schedule. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each type of hollow metal door and frame assembly. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer. 

B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10B. 

C. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies complying with NFPA 80 that are 
listed and labeled, by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 257 or 
UL 9.  Label each individual glazed lite. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit 
and Project-site storage.  Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to finish of factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch- (102-mm-) high wood 
blocking.  Do not store in a manner that traps excess humidity. 

1. Provide minimum 1/4-inch (6-mm) space between each stacked door to permit air 
circulation. 

1.7 PROJECT CONDITIONS 

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

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors.  Deliver such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications. 

B. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum A40 (ZF120) metallic coating. 

C. Frame Anchors: ASTM A 591/A 591M, Commercial Steel (CS), 40Z (12G) coating 
designation; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

E. Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow metal frames of type indicated. 

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 
according to ASTM C 143/C 143M. 

G. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. (96- to 192-kg/cu. m) 
density; with maximum flame-spread and smoke-development indexes of 25 and 50, 
respectively; passing ASTM E 136 for combustion characteristics. 

H. Glazing:  Comply with requirements in Division 08 Section "Glazing." 

I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil 
(0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities. 

2.2 CUSTOM HOLLOW METAL DOORS 

A. General:  Provide doors not less than 1-3/4 inches (44.5 mm) thick, of seamless hollow 
construction unless otherwise indicated.  Construct doors with smooth surfaces without visible 
joints or seams on exposed faces.  Comply with ANSI/NAAMM-HMMA 861. 
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B. Exterior Door Face Sheets:  Fabricated from metallic-coated steel sheet, minimum 0.053 inch 
(1.3 mm) thick. 

C. Interior Door Face Sheets:  Fabricated from cold-rolled steel sheet[ unless metallic-coated sheet 
is indicated], minimum 0.042 inch (1.0 mm) thick. 

D. Core Construction:  Provide thermal-resistance-rated cores for exterior doors. 

1. Steel-Stiffened Core:  0.026-inch- (0.7-mm-) thick, steel vertical stiffeners of same 
material as face sheets extending full-door height, with vertical webs spaced not more 
than 6 inches (152 mm) apart, spot welded to face sheets a maximum of 5 inches (127 
mm) o.c.  Spaces filled between stiffeners with glass- or mineral-fiber insulation. 

a. Fire Door Core:  As required to provide fire-protection ratings indicated. 
b. Thermal-Rated (Insulated) Doors:  Where indicated, provide doors fabricated with 

thermal-resistance value (R-value) of not less than 6.0 deg F x h x sq. ft./Btu 
(1.057 K x sq. m/W) when tested according to ASTM C 1363. 

E. Vertical Edges for Single-Acting Doors:  Beveled 1/8 inch in 2 inches (3 mm in 50 mm). 

F. Vertical Edges for Double-Acting Doors:  Round vertical edges with 2-1/8-inch (54-mm) 
radius. 

G. Top and Bottom Channels:  Closed with continuous channels, minimum 0.053 inch (1.3 mm) 
thick, of same material as face sheets and spot welded to both face sheets. 

H. Hardware Reinforcement:  Fabricate according to ANSI/NAAMM-HMMA 861 with 
reinforcing plates from same material as door face sheets. 

2.3 CUSTOM HOLLOW METAL FRAMES 

A. General:  Fabricate frames of construction indicated.  Close contact edges of corner joints tight 
with faces mitered and stops butted or mitered.  Continuously weld faces and soffits and finish 
faces smooth.  Comply with ANSI/NAAMM-HMMA 861. 

1. Door Frames for Openings 48 Inches (1219 mm) Wide or Less:  Fabricated from 0.053-
inch- (1.3-mm-) thick steel sheet. 

2. Door Frames for Openings More Than 48 Inches (1219 mm) Wide:  Fabricated from 
0.067-inch- (1.7-mm-) thick steel sheet. 

3. Frames:  Fabricated from same thickness material as adjacent door frame. 

B. Exterior Frames:  Formed from metallic-coated steel sheet. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet. 

D. Hardware Reinforcement: Fabricate according to ANSI/NAAMM-HMMA 861 with reinforcing 
plates from same material as frame. 

E. Head Reinforcement:  Provide minimum 0.093-inch- (2.3-mm-) thick, steel channel or angle 
stiffener for opening widths more than 48 inches (1219 mm). 
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2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 
inches (50 mm) wide by 10 inches (250 mm) long; or wire anchors not less than 0.177 
inch (4.5 mm) thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch (1.0 mm) thick. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, 
and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch (50-mm) height adjustment.  Terminate bottom of frames at 
finish floor surface. 

2.5 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction, and finish as specified for 
adjoining hollow metal work. 

2.6 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch (0.8 mm) thick, fabricated from 
same material as door face sheet in which they are installed. 

B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch (16 
mm) high unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch (0.8 mm) thick, fabricated from 
same material as frames in which they are installed. 

D. Terminated Stops:  Where indicated on interior door frames, terminate stops 6 inches (152 mm) 
above finish floor with a 45-degree angle cut, and close open end of stop with steel sheet 
closure.  Cover opening in extension of frame with welded-steel filler plate, with welds ground 
smooth and flush with frame. 

1. Provide terminated stops where indicated. 

2.7 ACCESSORIES 

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors. 

B. Ceiling Struts:  Minimum 1/4-inch-thick by 1-inch- (6.4-mm-thick by 25.4-mm-) wide steel. 
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C. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick. 

2.8 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal.  Where 
practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project 
site, clearly identify work that cannot be permanently factory assembled before shipment. 

B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/NAAMM-
HMMA 861. 

C. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 
3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated.  Extend minimum 3/4 inch (19 
mm) beyond edge of door on which astragal is mounted. 

D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible. 

2. Frames:  Provide closed tubular members with no visible face seams or joints, fabricated 
from same material as door frame.  Fasten members at crossings and to jambs by butt 
welding. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

4. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 
grouted. 

5. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor. 

6. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) high. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof above 120 inches (3048 mm) high. 
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b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows: 

1) Three anchors per jamb up to 60 inches (1524 mm) high. 
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high. 
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof above 96 inches (2438 mm) high. 
5) Two anchors per head for frames above 42 inches (1066 mm) wide and 

mounted in metal-stud partitions. 

c. Compression Type:  Not less than two anchors in each jamb. 
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches (152 mm) 

from top and bottom of frame.  Space anchors not more than 26 inches (660 mm) 
o.c. 

7. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as 
follows.  Keep holes clear during construction. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or 
hot-rolled steel sheet. 

F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Division 08 Section "Door 
Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/NAAMM-
HMMA 861. 

2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door 
hardware. 

3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 
specifications for preparation of hollow metal work for hardware. 

4. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 Sections. 

G. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form 
corners of stops and moldings with butted or mitered hairline joints. 

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow 
metal work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

4. Provide loose stops and moldings on inside of hollow metal work. 
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5. Coordinate rabbet width between fixed and removable stops with type of glazing and 
type of installation indicated. 

2.9 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; compatible with substrate and field-applied coatings despite 
prolonged exposure. 

B. Color and Gloss:  As selected by Owner from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation. 

C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

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

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, 
alignment, twist, and plumbness to the following tolerances: 

1. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

2. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line 
parallel to plane of wall. 

3. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

4. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a perpendicular line 
from head to floor. 
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C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in 
place; comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with 
HMMA 840. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim 

as necessary to comply with installation tolerances. 
g. Field apply bituminous coating to backs of frames that are filled with grout 

containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 
5. Ceiling Struts: Extend struts vertically from top of frame at each jamb to overhead 

structural supports or substrates above frame unless frame is anchored to masonry or to 
other structural support at each jamb.  Bend top of struts to provide flush contact for 
securing to supporting construction.  Provide adjustable wedged or bolted anchorage to 
frame jamb members. 

6. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 
line parallel to plane of wall. 
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c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
b. Between Edges of Pairs of Doors:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 

mm). 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch (9.5 mm). 
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 

inch (19 mm). 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 

D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with 
hollow metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches (230 mm) o.c. and not more than 2 inches (50 mm) o.c. from each 
corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow metal work immediately after 
installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surfaces: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 081113 
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SECTION 083323 - OVERHEAD COILING DOORS 

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. Insulated service doors. 

B. Related Sections: 

1. Division 05 Section "Metal Fabrications" for miscellaneous steel supports. 
2. Division 26 Sections for electrical service and connections for powered operators and 

accessories. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance, Exterior Doors:  Exterior overhead coiling doors shall withstand the 
wind loads, the effects of gravity loads, and loads and stresses within limits and under 
conditions indicated according to SEI/ASCE 7. 

1. Wind Loads:  Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 Pa), acting 
inward and outward. 

a. Basic Wind Speed:  118 mph. 
b. Importance Factor:  1.0. 
c. Exposure Category:  C. 

2. Deflection Limits:  Design overhead coiling doors to withstand design wind load without 
evidencing permanent deformation or disengagement of door components. 

B. Seismic Performance:  Overhead coiling doors shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified." 

2. Seismic Component Importance Factor:  1.0. 
 
 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 
 

08/05/2016 083323-4
 Rev. 0

C. Operation Cycles: Provide overhead coiling door components and operators capable of 
operating for not less than number of cycles indicated for each door.  One operation cycle is 
complete when a door is opened from the closed position to the fully open position and returned 
to the closed position. 

1.4 SUBMITTALS 

A. Product Data:  For each type and size of overhead coiling door and accessory.  Include the 
following: 

1. Construction details, material descriptions, dimensions of individual components, profiles 
for slats, and finishes. 

2. Rated capacities, operating characteristics, electrical characteristics, and furnished 
accessories. 

3. For fire-rated doors, description of fire-release system including testing and resetting 
instructions. 

B. Shop Drawings:  For each installation and for special components not dimensioned or detailed 
in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified Installer. 

D. Seismic Qualification Certificates:  For overhead coiling doors, accessories, and components, 
from manufacturer. 

E. Oversize Construction Certification:  For door assemblies required to be fire-rated and that 
exceed size limitations of labeled assemblies. 

F. Maintenance Data:  For overhead coiling doors to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for both installation and maintenance of units required for this Project. 

B. Source Limitations: Obtain overhead coiling doors from single source from single 
manufacturer. 

1. Obtain operators and controls from overhead coiling door manufacturer. 
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PART 2 - PRODUCTS 

2.1 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to 
withstand wind loading indicated, in a continuous length for width of door without splices.  
Unless otherwise indicated, provide slats of thickness and mechanical properties recommended 
by door manufacturer for performance, size, and type of door indicated, and as follows: 

1. Steel Door Curtain Slats:  Zinc-coated (galvanized), cold-rolled structural steel sheet; 
complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating; nominal sheet 
thickness (coated) of 0.028 inch (0.71 mm) and as required to meet requirements. 

2. Insulation:  Fill slats for insulated doors with manufacturer's standard thermal insulation 
complying with maximum flame-spread and smoke-developed indexes of 75 and 450, 
respectively, according to ASTM E 84.  Enclose insulation completely within slat faces. 

3. Metal Interior Curtain-Slat Facing:  Match metal of exterior curtain-slat face. 

B. Endlocks for Service Doors:  Malleable-iron casings galvanized after fabrication, secured to 
curtain slats with galvanized rivets or high-strength nylon.  Provide locks on not less than 
alternate curtain slats for curtain alignment and resistance against lateral movement. 

C. Bottom Bar for Service Doors:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 
1/8 inch (38 by 38 by 3 mm) thick; fabricated from manufacturer's standard hot-dip galvanized 
steel, stainless steel, or aluminum extrusions to match curtain slats and finish. 

D. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material 
and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 
curtain, to allow curtain to operate smoothly, and to withstand loading.  Slot bolt holes for guide 
adjustment.  Provide removable stops on guides to prevent overtravel of curtain. 

2.2 HOOD 

A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 
opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and 
bottom edges for stiffness.  Form closed ends for surface-mounted hoods and fascia for any 
portion of between-jamb mounting that projects beyond wall face.  Equip hood with 
intermediate support brackets as required to prevent sagging. 

1. Galvanized Steel:  Nominal 0.028-inch- (0.71-mm-) thick, hot-dip galvanized steel sheet 
with G90 (Z275) zinc coating, complying with ASTM A 653/A 653M. 

2.3 LOCKING DEVICES 

A. Locking Device Assembly:  Fabricate with cylinder lock, spring-loaded dead bolt, operating 
handle, cam plate, and adjustable locking bars to engage through slots in tracks. 

1. Lock Cylinders:  Provide cylinders and keyed to building keying system. 
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2.4 CURTAIN ACCESSORIES 

A. Weatherseals:  Equip each exterior door with weather-stripping gaskets fitted to entire perimeter 
of door for a weathertight installation, unless otherwise indicated. 

1. At door head, use 1/8-inch- (3-mm-) thick, replaceable, continuous sheet secured to 
inside of hood. 

2. At door jambs, use replaceable, adjustable, continuous, flexible, 1/8-inch- (3-mm-) thick 
seals of flexible vinyl, rubber, or neoprene. 

2.5 COUNTERBALANCING MECHANISM 

A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an 
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 
spring barrel connected to top of curtain with barrel rings.  Use grease-sealed bearings or self-
lubricating graphite bearings for rotating members. 

B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, 
structural-quality, welded or seamless carbon-steel pipe, of sufficient diameter and wall 
thickness to support rolled-up curtain without distortion of slats and to limit barrel deflection to 
not more than 0.03 in./ft. (2.5 mm/m) of span under full load. 

C. Spring Balance:  One or more oil-tempered, heat-treated steel helical torsion springs.  Size 
springs to counterbalance weight of curtain, with uniform adjustment accessible from outside 
barrel.  Secure ends of springs to barrel and shaft with cast-steel barrel plugs. 

D. Torsion Rod for Counterbalance Shaft:  Fabricate of manufacturer's standard cold-rolled steel, 
sized to hold fixed spring ends and carry torsional load. 

E. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 
plate. 

2.6 MANUAL DOOR OPERATORS 

A. Equip door with manufacturer's recommended manual door operator unless another type of door 
operator is indicated. 

B. Chain-Hoist Operator:  Consisting of endless steel hand chain, chain-pocket wheel and guard, 
and gear-reduction unit with a maximum 25 lbf (111 N) force for door operation.  Provide 
alloy-steel hand chain with chain holder secured to operator guide. 

2.7 ELECTRIC DOOR OPERATORS 

A. General:  Electric door operator assembly of size and capacity recommended and provided by 
door manufacturer for door and operation-cycles requirement specified, with electric motor and 
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, 
remote-control stations, control devices, integral gearing for locking door, and accessories 
required for proper operation. 
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1. Comply with NFPA 70. 
2. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and 

NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24 V, ac or dc. 

B. Usage Classification:  Electric operator and components capable of operating for not less than 
number of cycles per hour indicated for each door. 

C. Door Operator Location(s):  Operator location indicated for each door. 

1. Front-of-Hood Mounted:  Operator is mounted to the right or left door head plate with the 
operator on coil side of the door-hood assembly and connected to the door drive shaft 
with drive chain and sprockets.  Front clearance is required for this type of mounting. 

D. Electric Motors:  Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements specified in Division 11 Section "Common Motor 
Requirements for Equipment" unless otherwise indicated. 

1. Electrical Characteristics: 

a. Phase:  Polyphase. 
b. Volts:  460 V. 
c. Hertz:  60. 

2. Motor Type and Controller:  Reversible motor and controller (disconnect switch) for 
motor exposure indicated. 

3. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, 
accelerate, and operate door in either direction from any position, at a speed not less than 
8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without exceeding 
nameplate ratings or service factor. 

4. Operating Controls, Controllers (Disconnect Switches), Wiring Devices, and Wiring:  
Manufacturer's standard unless otherwise indicated. 

5. Coordinate wiring requirements and electrical characteristics of motors and other 
electrical devices with building electrical system and each location where installed. 

E. Limit Switches:  Equip each motorized door with adjustable switches interlocked with motor 
controls and set to automatically stop door at fully opened and fully closed positions. 

F. Obstruction Detection Device:  Equip motorized door with indicated external automatic safety 
sensor capable of protecting full width of door opening. 

1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction 
in door opening without contact between door and obstruction. 

2. Sensor Edge:  Automatic safety sensor edge, located within astragal or weather stripping 
mounted to bottom bar.  Contact with sensor activates device.  Connect to control circuit 
using manufacturer's standard take-up reel or self-coiling cable. 

G. Remote-Control Station:  Momentary-contact, three-button control station with push-button 
controls labeled "Open," "Close," and "Stop." 
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1. Exterior units, full-guarded, standard-duty, surface-mounted, weatherproof type, 
NEMA ICS 6, Type 4 enclosure, key operated. 

H. Motor Removal:  Design operator so motor may be removed without disturbing limit-switch 
adjustment and without affecting emergency manual operation. 

2.8 DOOR ASSEMBLY (101-A) 

A. Insulated Service Door:  Overhead coiling door formed with curtain of interlocking metal slats. 

B. Operation Cycles:  Not less than 50,000. 

1. Include tamperproof cycle counter. 

C. Curtain R-Value:  6.0 deg F x h x sq. ft./Btu (1.057 K x sq. m/W). 

D. Door Curtain Material:  Galvanized steel. 

E. Door Curtain Slats:  Flat profile slats of 3-1/4-inch (83-mm) center-to-center height. 

F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats.  Provide 
continuous integral wear strips to prevent metal-to-metal contact and to minimize operational 
noise 

G. Hood:  Match curtain material and finish. 

1. Shape:  Round. 
2. Mounting:  Face of wall. 

H. Locking Devices:  Equip door with locking device assembly. 

1. Locking Device Assembly:  inside with cylinder. 

I. Electric Door Operator: 

1. Usage Classification:  Heavy duty, 60 to 90 cycles per hour. 
2. Operator Location:  Front of hood. 
3. Motor Exposure:  Interior. 
4. Obstruction-Detection Device:  Automatic photoelectric sensor and electric sensor edge 

on bottom bar. 

a. Sensor Edge Bulb Color:  As selected by Owner from manufacturer's full range. 

5. Remote-Control Station:  Interior. 

6. Interlocked with loading dock equipment. 

J. Door Finish: 

1. Baked-Enamel or Powder-Coated Finish:  Color as selected by Owner from 
manufacturer's full range. 
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2.9 DOOR ASSEMBLY (All other doors) 

A.  Insulated Service Door:  Overhead coiling door formed with curtain of interlocking metal slats. 

B. Operation Cycles:  Not less than 20,000. 

1. Include tamperproof cycle counter. 

C. Curtain R-Value:  6.0 deg F x h x sq. ft./Btu (1.057 K x sq. m/W). 

D. Door Curtain Material:  Galvanized steel. 

E. Door Curtain Slats:  Flat 3-1/4-inch (83-mm) center-to-center height. 

F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats 

G. Hood:  Match curtain material and finish. 

1. Shape:  Round. 
2. Mounting:  Face of wall. 

H. Locking Devices:  Equip door with locking device assembly. 

1. Locking Device Assembly:  inside with cylinder. 

I. Manual Door Operator:  Chain-hoist operator. 

J. Door Finish: 

1. Baked-Enamel or Powder-Coated Finish: Color as selected by Owner from 
manufacturer's full range. 

2.10 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.11 STEEL AND GALVANIZED-STEEL FINISHES 

A. Baked-Enamel or Powder-Coat Finish:  Manufacturer's standard baked-on finish consisting of 
prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions 
for cleaning, pretreatment, application, and minimum dry film thickness. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates areas and conditions, with Installer present, for compliance with 
requirements for substrate construction and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 

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

3.2 INSTALLATION 

A. Install overhead coiling doors and operating equipment complete with necessary hardware, 
anchors, inserts, hangers, and equipment supports; according to manufacturer's written 
instructions and as specified. 

B. Install overhead coiling doors, hoods, and operators at the mounting locations indicated for each 
door. 

C. Accessibility:  Install overhead coiling doors, switches, and controls along accessible routes in 
compliance with regulatory requirements for accessibility. 

3.3 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Perform installation and startup checks according to manufacturer's written instructions. 
2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

3.4 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 
warp, twist, or distortion. 

B. Lubricate bearings and sliding parts as recommended by manufacturer. 

C. Adjust seals to provide weathertight fit around entire perimeter. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain overhead coiling doors. 

END OF SECTION 083323 
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SECTION 083953 - BLAST RESISTANT DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and General Provisions of Contract, including General and Supplementary Terms and 
Conditions and Division 1 Specification Sections, apply to this section. 

1.2 SUMMARY 
 

A. Extent and configuration of blast resistant doors are indicated on drawings and in schedules. 
 

1. Blast resistant door consists of manufacturer's assembled units including doors, frames, 
hardware and accessories. 

 
B. Related Sections: 

 
1. Door Hardware:  Section 087100 
2. Painting:  Section 099123 

1.3 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's product data, standard details, and installation 
recommendations for each type of door required.  Include the following: 
 
1. Fabrication methods 
2. Finishing 
3. Hardware 
4. Roughing-in requirements 
5. Parts lists 
6. Accessories and other components 

 
B. Shop Drawings:  Submit shop drawings for fabrication and installation of blast resistant doors 

and associated components not included in manufacturer's product data.  Include the following: 
 

1. Elevations 
2. Hardware 
3. Anchors and reinforcements 
4. Installation details 

 
C. Templates and Diagrams:  Furnish templates, diagrams and other data to fabricators and 

installers of related work, as necessary for coordination of the door installation. 
 
D. Maintenance Data:  Submit manufacturer's maintenance and service data, including the name, 

address and telephone number of the nearest authorized service representative. 
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E. Certification:  Provide certified test results showing that the blast resistant door systems have 
been tested by a recognized testing laboratory or agency and comply with specified 
performance characteristics. 

1.4 QUALITY ASSURANCE 
 

A. Single Source Responsibility:  Provide blast resistant doors produced by a single manufacturer 
capable of showing prior production of doors similar to those required. 

 
B. Installer's Qualifications:  Engage an Installer who is an authorized representative of the blast 

resistant door manufacturer for both the installation and maintenance of the type of units 
required for the project. 

 
1. Experience:  The installer shall have not less than 3 years experience in the installation 

and service of the door assemblies manufactured for this project. 
 

C. Design Criteria:  Drawings are based on blast resistant door system designed to resist a 
minimum static pressure of 220 lbs. per square foot from either side with a 100% rebound, and 
to provide the required fire rating.  Another manufacturer's systems of a similar and equivalent 
nature will be acceptable when, in the A/E's sole judgment, differences do not materially detract 
from design concept or intended performance. 

 
D. Frames and doors shall bear an Underwriter's label where required for fire rating. 
 
E. Structural Steel Standard:  Doors and frames shall comply with ASTM A 36. 
 
F. Sheet Steel Standard:  Doors and frames shall comply with ASTM A 366, A 569. 
 
G. Welding Standard:  All welding shall be in accordance with AWS D 1.1 and D 1.3. 
 
H. CF Bars:  A1S1 1018. 
 
I. Low Carbon HR Steel Bars:  A1S1 M1010, M1020. 

1.5 PROJECT CONDITIONS 
 

A. Field Measurements:  Door provider shall check openings by field measurement before 
fabrication to ensure proper fitting of work; show measurements on final shop drawings.  
Coordinate fabrication schedule with construction progress to avoid delay of work.  Where 
necessary, proceed with fabrication without measurements, and coordinate fabrication 
tolerances to ensure proper fit. 

1.6 WARRANTY 
 

A. Warranty period for blast resistant doors:  Three (3) years after the date of substantial 
completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
 

A. Manufacturer:  Subject to compliance with requirements, provide blast resistant doors of one of 
the following: 

 
1. Overly Manufacturing Company. 
2. Specialty Doors, Inc. 
3. Krieger Steel Products Inc. 
4. Approved equal. 

2.2 MATERIALS 
 

A. Fasteners:  Provide non-corrosive metal fasteners compatible with components, hardware, 
anchors and other items being fastened. 

 
1. Exposed Fasteners:  Except where unavoidable for application of hardware, do not use 

exposed fasteners.  For the application of hardware, use fasteners that match the finish of 
the member of hardware being fastened. 

 
a. For exposed fasteners provide Phillips flat-head screws with finish matching item 

fastened. 

2.3 HARDWARE 
 

A. Provide the door manufacture's standard heavy-duty, pressure resistant hardware units as 
indicated, scheduled or required for operation of each door, including the following items, of 
sizes, number, and type recommended by the manufacturer for service indicated. 

 
1. Install hardware, except surface-mounted hardware, at the fabrication plant.  Remove 

only as required for final finishing operation, and delivery and installation at the project 
site. 

 
a. Hardware requirements are generally indicated in Door Hardware Section 087100 

and additional hardware required to achieve the required blast and/or fire rating 
shall be included as part of the hardware indicated above.  Hardware for doors 
specified in this section shall be provided by blast resistant door supplier. 

2.4 FABRICATION 
 

A. General:  Sizes of door and frame units, and profile requirements, are indicated on the drawings.  
Variable dimensions are indicated with maximum and minimum dimensions required to achieve 
design requirements and coordination with other work. 

 
B. Welding:  Comply with AWS recommendations; grind exposed welds smooth and restore 

mechanical finish. 
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C. Reinforce the work as necessary for performance requirements, and for support to the structure.  
Separate metal surfaces at moving joints with nonmetallic separators to prevent "freeze-up" of 
joints. 

 
D. Dissimilar Metals:  Separate dissimilar metals with zinc chromate primer, bituminous paint, or 

other separator that will prevent corrosion. 
 

E. Maintain continuity of line and accurate relation of planes and angles.  Provide secure 
attachment and support at mechanical joints, with hairline fit of contracting members. 

 
F. Fasteners:  Conceal fasteners wherever possible. 

2.5 SHOP PRIMING 
 

A. Shop Priming:  All steel components shall be coated with one coat of shop primer as per 
Painting Specification 099123.  Finish painting by painting contractor. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
 

A. Comply with manufacturer's specifications and recommendations. 
 
B. Set units plumb, level and true to line, without wrap or rack of frames or doors.  Anchor 

securely in place.  Separate corrodible metal surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

3.2 ADJUSTING 
 

A. After repeated operation of completed installation equivalent to 3 days use by normal traffic, 
readjust door for optimum operating condition and safety, and for a tight closure.  Lubricate 
hardware, operating equipment and other moving parts. 

3.3 CLEANING 
 

A. Clean surfaces promptly after installation.  Remove excess dirt and other substances.  Exercise 
care to avoid damage to coatings. 

3.4 PROTECTION 
 

A. Institute protective measures required throughout the remainder of the construction period to 
ensure that blast resistant doors will be without damage or deterioration at the time of 
substantial completion. 

END OF SECTION 083953 
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SECTION 085113 - ALUMINUM WINDOWS 

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. This Section includes fixed aluminum-framed windows for exterior locations. 

1.3 DEFINITIONS 

A. Performance class designations according to AAMA/WDMA 101/I.S.2/NAFS: 
 
1. HC:  Heavy Commercial. 

B. Performance grade number according to AAMA/WDMA 101/I.S.2/NAFS: 

1. Design pressure number in pounds force per square foot (pascals) used to determine the 
structural test pressure and water test pressure. 

C. Structural Test Pressure: For uniform load structural test, is equivalent to 150 percent of the 
design pressure. 

D. Minimum Test Size: Smallest size permitted for performance class (gateway test size).  
Products must be tested at minimum test size or at a size larger than minimum test size to 
comply with requirements for performance class. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide aluminum windows capable of complying with performance requirements 
indicated, based on testing manufacturer's windows that are representative of those specified, 
and that are of minimum test size indicated below: 

1. Size required by AAMA/WDMA 101/I.S.2/NAFS for gateway performance. 

B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the 
following loads, based on testing units representative of those indicated for Project that pass 
AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test: 

1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind 
speed indicated in miles per hour (meters per second) at 33 feet (10 m) above grade, 
according to ASCE 7, Section 6.5, "Method 2-Analytical Procedure," based on mean roof 
heights above grade indicated on Drawings. 
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a. Basic Wind Speed:  118 mph. 
b. Importance Factor:  1.0. 
c. Exposure Category:  C. 

2. Deflection:  Design glass framing system to limit lateral deflections of glass edges to less 
than 1/175 of glass-edge length or 3/4 inch (19 mm), whichever is less, at design pressure 
based on testing performed according to AAMA/WDMA 101/I.S.2/NAFS, Uniform Load 
Deflection Test or structural computations. 

C. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects.  Base engineering 
calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky 
heat loss. 

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C) 
material surfaces. 

1.5 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, fabrication methods, 
dimensions of individual components and profiles, hardware, finishes, and operating 
instructions for each type of aluminum window indicated. 

1. Motors:  Show nameplate data, ratings, characteristics, and mounting arrangements. 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other 
work, operational clearances, installation details, and the following: 

1. Mullion details, including reinforcement and stiffeners. 
2. Joinery details. 
3. Expansion provisions. 
4. Flashing and drainage details. 
5. Weather-stripping details. 
6. Thermal-break details. 
7. Glazing details. 
8. Window cleaning provisions. 
9. Window System Operators:  Show locations, mounting, and details for installing operator 

components and controls. 
10. For installed products indicated to comply with design loads, include structural analysis 

data prepared by or under the supervision of a qualified professional engineer detailing 
fabrication and assembly of aluminum windows and used to determine the following: 

a. Structural test pressures and design pressures from wind loads indicated. 
b. Deflection limitations of glass framing systems. 

C. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings. 

D. Qualification Data:  For Installer. 
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E. Field quality-control test reports. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed within the last 
four years by a qualified testing agency for each type, class, grade, and size of aluminum 
window.  Test results based on use of downsized test units will not be accepted. 

G. Warranty:  Special warranty specified in this Section. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An installer acceptable to aluminum window manufacturer for 
installation of units required for this Project. 

1. Installer's responsibilities include providing professional engineering services needed to 
assume engineering responsibility. 

2. Engineering Responsibility:  Preparation of data for aluminum windows, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in 
assemblies similar to those indicated for this Project. 

B. Manufacturer Qualifications:  A manufacturer capable of fabricating aluminum windows that 
meet or exceed performance requirements indicated and of documenting this performance by 
inclusion in lists and by labels, test reports, and calculations. 

C. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer. 

D. Product Options:  Information on Drawings and in Specifications establishes requirements for 
aluminum windows' aesthetic effects and performance characteristics.  Aesthetic effects are 
indicated by dimensions, arrangements, alignment, and profiles of components and assemblies 
as they relate to sightlines, to one another, and to adjoining construction.  Performance 
characteristics are indicated by criteria subject to verification by one or more methods including 
preconstruction testing, field testing, and in-service performance. 

E. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum 
windows and are based on the specific system indicated.  Refer to Division 01 Section "Product 
Requirements." Do not modify size and dimensional requirements. 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Owner's approval.  If modifications are proposed, submit comprehensive explanatory 
data to Owner for review. 

F. Fenestration Standard: Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American 
Fenestration Standard Voluntary Performance Specification for Windows, Skylights and Glass 
Doors," for definitions and minimum standards of performance, materials, components, 
accessories, and fabrication.  Comply with more stringent requirements if indicated. 

1. Provide AAMA-certified aluminum windows with an attached label. 

G. Glazing Publications:  Comply with published recommendations of glass manufacturers and 
with GANA's "Glazing Manual" unless more stringent requirements are indicated. 
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1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify aluminum window openings by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish opening dimensions and proceed with fabricating aluminum windows 
without field measurements.  Coordinate wall construction to ensure that actual opening 
dimensions correspond to established dimensions. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace aluminum windows that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of metals, other materials, and metal finishes beyond normal 

weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window:  Three years from date of Substantial Completion. 
b. Glazing:  10 years from date of Substantial Completion. 
c. Metal Finish:  15 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum window manufacturer for 
strength, corrosion resistance, and application of required finish, but not less than 22,000-psi 
(150-MPa) ultimate tensile strength, not less than 16,000-psi (110-MPa) minimum yield 
strength, and not less than 0.062-inch (1.6-mm) thickness at any location for the main frame and 
sash members. 

B. Fasteners: Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials warranted 
by manufacturer to be noncorrosive and compatible with aluminum window members, trim, 
hardware, anchors, and other components. 

1. Reinforcement:  Where fasteners screw anchor into aluminum less than 0.125 inch (3.2 
mm) thick, reinforce interior with aluminum or nonmagnetic stainless steel to receive 
screw threads, or provide standard, noncorrosive, pressed-in, splined grommet nuts. 
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2. Exposed Fasteners:  Unless unavoidable for applying hardware, do not use exposed 
fasteners.  For application of hardware, use fasteners that match finish of member or 
hardware being fastened, as appropriate. 

C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel 
or iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient 
strength to withstand design pressure indicated. 

D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel 
complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or 
iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient 
strength to withstand design pressure indicated. 

E. Compression-Type Weather Stripping:  Provide compressible weather stripping designed for 
permanently resilient sealing under bumper or wiper action and for complete concealment when 
aluminum window is closed. 

1. Weather-Stripping Material:  Elastomeric cellular preformed gaskets complying with 
ASTM C 509. 

F. Replaceable Weather Seals:  Comply with AAMA 701/702. 

G. Sealant:  For sealants required within fabricated windows, provide window manufacturer's 
standard, permanently elastic, nonshrinking, and nonmigrating type recommended by sealant 
manufacturer for joint size and movement. 

2.2 WINDOW (Exterior) 

A. Window Type:  Fixed. 

B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance 
indicated that comply with AAMA/WDMA 101/I.S.2/NAFS unless more stringent performance 
requirements are indicated. 
 
1. Performance Class and Grade:  HC 45. 
2. Performance Class:  HC. 

C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 45. 

D. Thermal Transmittance:  Provide aluminum windows with a whole-window, U-factor maximum 
indicated at 15-mph (24-km/h) exterior wind velocity and winter condition temperatures when 
tested according to ASTM E 1423. 

1. U-Factor:  0.35 Btu/sq. ft. x h x deg F (2.0 W/sq. m x K) or less. 

E. Solar Heat-Gain Coefficient (SHGC):  Provide aluminum windows with a whole-window 
SHGC maximum of 0.40 , determined according to NFRC 200 procedures. 
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F. Sound Transmission Class (STC):  Provide glazed windows rated for not less than 30 STC 
when tested for laboratory sound transmission loss according to ASTM E 90 and determined by 
ASTM E 413. 

G. Air Infiltration: Maximum rate not more than indicated when tested according to 
AAMA/WDMA 101/I.S.2/NAFS, Air Infiltration Test. 
 
1. Maximum Rate:  0.2 cfm/sq. ft. (4 cu. m/h x sq. m) of area at an inward test pressure of 

6.24 lbf/sq. ft. (300 Pa). 

H. Water Resistance:  No water leakage as defined in AAMA/WDMA referenced test methods at a 
water test pressure equaling that indicated, when tested according to 
AAMA/WDMA 101/I.S.2/NAFS, Water Resistance Test. 
 
1. Test Pressure:  20 percent of positive design pressure, but not more than 15 lbf/sq. ft. 

(720 Pa). 

I. Forced-Entry Resistance:  Comply with Performance Grade 20 requirements when tested 
according to ASTM F 588. 

2.3 WINDOW (Interior) 

A. Window Type:  Fixed. 

B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance 
indicated that comply with AAMA/WDMA 101/I.S.2/NAFS. 

 
1. Performance Class and Grade:  HC 45. 

C. Sound Transmission Class (STC):  Provide glazed windows rated for not less than 30 STC 
when tested for laboratory sound transmission loss according to ASTM E 90 and determined by 
ASTM E 413. 

D. Forced-Entry Resistance:  Comply with Performance Grade 20 requirements when tested 
according to ASTM F 588. 

2.4 WINDOW (Interior Fire Rated) 

A. Window Type:  Fixed. 

B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance 
indicated that comply with AAMA/WDMA 101/I.S.2/NAFS. 

 
1. Performance Class and Grade:  HC 45. 

C. Fire Resistance Rated:  Provide fire rated assemblies compliant with fire resistant ratings 
indicated on the drawings.   
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D. Sound Transmission Class (STC):  Provide glazed windows rated for not less than 30 STC 
when tested for laboratory sound transmission loss according to ASTM E 90 and determined by 
ASTM E 413. 

E. Forced-Entry Resistance:  Comply with Performance Grade 20 requirements when tested 
according to ASTM F 588. 

2.5 GLAZING 

A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing 
requirements applicable to glazed aluminum window units. 

2.6 ACCESSORIES 

A. Window Cleaner Anchor Bolts: Provide window cleaner anchor bolts of standard design, 
complying with requirements of authorities having jurisdiction.  Fabricate bolts of nonmagnetic 
stainless steel. 

1. Reinforce window units or mullions to receive bolts and provide additional anchorage of 
units at bolt locations. 

2.7 FABRICATION 

A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling 
components and anchoring windows. 

B. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing. 

C. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and 
ventilator. 

D. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior. 

E. Mullions:  Provide mullions and cover plates as shown, matching window units, complete with 
anchors for support to structure and installation of window units.  Allow for erection tolerances 
and provide for movement of window units due to thermal expansion and building deflections, 
as indicated.  Provide mullions and cover plates capable of withstanding design loads of 
window units. 

F. Factory-Glazed Fabrication:  Glaze aluminum windows in the factory where practical and 
possible for applications indicated.  Comply with requirements in Division 08 Section "Glazing" 
and with AAMA/WDMA 101/I.S.2/NAFS. 

G. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" 
and glazing system indicated.  Provide glazing stops to match sash and ventilator frames. 
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2.8 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

2.9 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  
cleaned with inhibited chemicals; Chemical Finish:  conversion coatings; Organic Coating:  
manufacturer's standard 3-coat, thermocured system consisting of specially formulated 
inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color 
coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by 
weight).  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
AAMA 2605 and with coating and resin manufacturers' written instructions.. 

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of work.  Verify rough opening dimensions, levelness of sill plate, and 
operational clearances.  Examine wall flashings, vapor retarders, water and weather barriers, 
and other built-in components to ensure a coordinated, weathertight window installation. 

1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction 
debris. 

2. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; 
without sharp edges or offsets at joints. 

3. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing 
windows, hardware, accessories, and other components. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction. 

D. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at 
contact points and weather stripping for smooth operation and weathertight closure.  Lubricate 
hardware and moving parts. 

B. Clean aluminum surfaces immediately after installing windows.  Avoid damaging protective 
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 

C. Clean factory-glazed glass immediately after installing windows.  Comply with manufacturer's 
written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, 
and clean surfaces. 

D. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

E. Protect window surfaces from contact with contaminating substances resulting from 
construction operations.  In addition, monitor window surfaces adjacent to and below exterior 
concrete and masonry surfaces during construction for presence of dirt, scum, alkaline deposits, 
stains, or other contaminants.  If contaminating substances do contact window surfaces, remove 
contaminants immediately according to manufacturer's written recommendations. 

END OF SECTION 085113 
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SECTION 087100 - DOOR HARDWARE 

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. This Section includes the following: 

1. Commercial door hardware for the following: 

a. Swinging doors. 

2. Cylinders for doors specified in other Sections. 
3. Electrified door hardware. 

B. Related Sections include the following: 

1. Division 08 Section "Hollow Metal Doors and Frames" for door silencers provided as 
part of hollow-metal frames. 

2. Division 08 Section "Overhead Coiling Doors" for door hardware provided as part of 
overhead door assemblies. 

3. Division 26 Sections for connections to electrical power system and for low-voltage 
wiring work. 

4. Division 28 Section "Access Control" for access control devices installed at door 
openings and provided as part of a security access system. 

5. Division 28 Section "Intrusion Detection" for detection devices installed at door openings 
and provided as part of an intrusion detection system. 

6. Division 28 Section "Fire Detection and Alarm" for connections to building fire alarm 
system. 

1.3 SUBMITTALS 

A. Product Data:  Include construction and installation details, material descriptions, dimensions of 
individual components and profiles, and finishes. 

B. Shop Drawings:  Details of electrified door hardware, indicating the following: 

1. Wiring Diagrams:  Power, signal, and control wiring.  Include the following: 

a. System schematic. 
b. Point-to-point wiring diagram. 
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c. Riser diagram. 
d. Elevation of each door. 

2. Detail interface between electrified door hardware and fire alarm, access control, security 
and building control systems. 

3. Operation Narrative:  Describe the operation of doors controlled by electrified door 
hardware. 

C. Product Certificates:  For electrified door hardware, signed by product manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled fire doors 
complies with listed fire door assemblies. 

D. Qualification Data:  For Installer. 

E. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 
final hardware and keying schedule. 

F. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 

1. Installer's responsibilities include supplying and installing door hardware and providing a 
qualified Architectural Hardware Consultant available during the course of the Work to 
consult with Contractor, Architect, and Owner about door hardware and keying. 

2. Installer shall have warehousing facilities in Project's vicinity. 
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

B. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated. 

1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 
unless otherwise indicated.  Manufacturers that perform electrical modifications and that 
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 
are acceptable. 

C. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 

D. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction, and marked for intended use. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 
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B. Tag each item or package separately with identification related to the final door hardware sets, 
and include basic installation instructions, templates, and necessary fasteners with each item or 
package. 

C. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 

1.6 COORDINATION 

A. Coordinate layout and installation of recessed closers with floor construction.  Cast anchoring 
inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in 
Division 03. 

B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to 
confirm that adequate provisions are made for locating and installing door hardware to comply 
with indicated requirements. 

C. Electrical System Roughing-in:  Coordinate layout and installation of electrified door hardware 
with connections to power supplies, fire alarm system and detection devices, access control 
system, security system and building control system. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of operators and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, except as follows: 

a. Locks:  Five years from date of Substantial Completion. 
b. Exit Devices:  Two years from date of Substantial Completion. 
c. Manual Closers:  10 years from date of Substantial Completion. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 
 

08/05/2016 087100-6
Rev. 0

B. Maintenance Service: Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper door hardware operation.  Provide parts and supplies same as 
those used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
door hardware sets indicated in door and frame schedule and door hardware sets indicated in 
Part 3 "Door Hardware Sets" Article. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 
equivalent in function and comparable in quality to named products and products 
complying with BHMA standard referenced]. 

2. Sequence of Operation: Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  
Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Sets" Article. 

2. References to BHMA Standards:  Provide products complying with these standards and 
requirements for description, quality, and function. 

2.2 HINGES, GENERAL 

A. Quantity:  Provide the following, unless otherwise indicated: 

1. Two Hinges:  For doors with heights up to 60 inches (1524 mm). 
2. Three Hinges:  For doors with heights 61 to 90 inches (1549 to 2286 mm). 
3. Four Hinges:  For doors with heights 91 to 120 inches (2311 to 3048 mm). 
4. For doors with heights more than 120 inches (3048 mm), provide 4 hinges, plus 1 hinge 

for every 30 inches (750 mm) of door height greater than 120 inches (3048 mm). 

B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units. 

C. Hinge Weight:  Unless otherwise indicated, provide the following: 

1. Entrance Doors:  Heavy-weight hinges. 
2. Doors with Closers:  Antifriction-bearing hinges. 
3. Interior Doors:  Standard-weight hinges. 
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D. Hinge Base Metal:  Unless otherwise indicated, provide the following: 

1. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
2. Interior Hinges:  Stainless steel, with stainless-steel pin. 
3. Hinges for Fire-Rated Assemblies:  Stainless steel, with stainless-steel pin. 

E. Hinge Options:  Where indicated in door hardware sets or on Drawings: 

1. Hospital Tips:  Slope ends of hinge barrel. 
2. Safety Stud:  Designed for stud in one leaf to engage hole in opposing leaf. 
3. Maximum Security Pin:  Fix pin in hinge barrel after it is inserted. 
4. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 

in hinge pin, prevents removal of pin while door is closed; for outswinging exterior doors 
and outswinging corridor doors with locks. 

5. Corners:  5/8-inch (16-mm) radius. 

F. Electrified Functions for Hinges:  Comply with the following: 

1. Power Transfer:  Concealed PTFE-jacketed wires, secured at each leaf and continuous 
through hinge knuckle. 

2. Monitoring:  Concealed electrical monitoring switch. 
3. Power Transfer and Monitoring:  Concealed PTFE-jacketed wires, secured at each leaf 

and continuous through hinge knuckle, and with concealed electrical monitoring switch. 

G. Fasteners:  Comply with the following: 

1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes. 
2. Wood Screws:  For wood doors and frames. 
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors. 
4. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors.  

Finish screw heads to match surface of hinges. 

2.3 HINGES 

A. Butts and Hinges:  BHMA A156.1.  Listed under Category A in BHMA's "Certified Product 
Directory."  

B. Template Hinge Dimensions:  BHMA A156.7. 

2.4 CONTINUOUS HINGES 

A. Standard:  BHMA A156.26, Grade 1-150. 

1. Listed under Category N in BHMA's "Certified Product Directory." 

B. General:  Minimum 0.120-inch- (3.0-mm-) thick, hinge leaves with minimum overall width of 4 
inches (102 mm); fabricated to full height of door and frame and to template screw locations; 
with components finished after milling and drilling are complete. 
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1. Fire Pins:  Steel pins to hold labeled fire doors in place if required by tested listing. 

C. Continuous, Barrel-Type Hinges:  Hinge with knuckles formed around a pin that extends entire 
length of hinge. 

1. Base Metal for Exterior Hinges:  Stainless steel. 
2. Base Metal for Interior Hinges:  Stainless steel. 
3. Base Metal for Hinges for Fire-Rated Assemblies:  Stainless steel. 

2.5 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements: Where indicated to comply with accessibility requirements, comply 
with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)."  
ANSI A117.1. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf (22 N). 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation. 

C. Electrified Locking Devices:  BHMA A156.25. 

D. Lock Trim: 

1. Levers:  Cast. 

2. Knobs:  Cast. 
3. Escutcheons (Roses):  Cast. 
4. Dummy Trim:  Match knobs or lever lock trim and escutcheons. 

E. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 
 
1. Mortise Locks:  Minimum 3/4-inch (19-mm) latchbolt throw. 

F. Rabbeted Meeting Doors:  Provide special rabbeted front and strike on locksets for rabbeted 
meeting stiles. 

G. Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 

H. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, and as follows: 
 
1. Strikes for Mortise Locks and Latches:  BHMA A156.13. 
2. Flat-Lip Strikes:  For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 
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2.6 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following: 
 
1. Mortise Locks:  BHMA A156.13. 

B. Mortise Locks: Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1; 
Series 1000.  Listed under Category F in BHMA's "Certified Product Directory."  

2.7 AUXILIARY LOCKS AND LATCHES 

A. Auxiliary Locks:  BHMA A156.5, Grade 1.  Listed under Category E in BHMA's "Certified 
Product Directory."  

2.8 EXIT LOCKS AND EXIT ALARMS 

A. Exit Locks:  BHMA A156.29, Grade 1, surface mounted, battery powered, housed in metal 
case; with red-and-white lettering reading "EMERGENCY EXIT PUSH TO OPEN--ALARM 
WILL SOUND."  Include the following features: 

1. Low-battery alert. 
2. Outside key control. 
3. Audible alarm that sounds when unauthorized use of door occurs. 
4. Silent alarm with remote signal capability for connection to remote indicating panel. 

2.9 EXIT DEVICES 

A. Exit Devices: BHMA A156.3, Grade 1. Listed under Category G in BHMA's "Certified Product 
Directory." 

B. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)."  ANSI A117.1. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf (22 N). 

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation. 

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for panic protection, based on testing according to UL 305. 

E. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, 
based on testing according to UL 305 and NFPA 252. 
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F. Dummy Push Bar:  Nonfunctioning push bar matching functional push bar. 

1. Operation:  Movable. 

G. Outside Trim:  Lever ; material and finish to match locksets, unless otherwise indicated. 

1. Match design for locksets and latchsets, unless otherwise indicated. 

H. Electronic Exit Bars:  Nonlatching electronic releasing device, activated by an adjustable 
capacitance sensor, with no moving parts; listed and labeled as panic exit hardware.  Fabricate 
bar from extruded aluminum, and provide door and frame transfer device and 16 feet (4.9 m) of 
cord to route wiring off the door frame. 

2.10 LOCK CYLINDERS 

A. High-Security Lock Cylinders:  BHMA A156.30, Grade 1. 

1. Key Control Level:  Category A. 
2. Destructive Test Level:  Category A. 
3. Surreptitious Entry Resistance Level:  Category A. 

B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless 
steel, or nickel silver, and complying with the following: 

1. Number of Pins:  Six. 
2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam. 

a. High-Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as complying 
with pick- and drill-resistant testing requirements in UL 437 (Suffix A). 

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with the 
following: 

1. Interchangeable Cores:  Core insert, removable by use of a special key; usable with other 
manufacturers' cylinders. 

2. Removable Cores:  Core insert, removable by use of a special key; for use only with core 
manufacturer's cylinder and door hardware. 

D. Construction Keying:  Comply with the following: 

1. Construction Master Keys:  Provide cylinders with feature that permits voiding of 
construction keys without cylinder removal.  Provide 10 construction master keys. 

2. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  
Provide 10 construction master keys. 

a. Replace construction cores with permanent cores as directed by Owner. 
b. Furnish permanent cores to Owner for installation. 

E. Manufacturer:  Same manufacturer as for locks and latches. 
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2.11 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference, and as follows: 
 
1. Master Key System:  Cylinders are operated by a change key and a master key. 
2. Existing System:  Master key or grand master key locks to Owner's existing system. 
3. Keyed Alike:  Key all cylinders to same change key. 

B. Keys:  Nickel silver. 

1. Stamping:  Permanently inscribe each key with a visual key control number and include 
the following notation: 

a. Notation:  "DO NOT DUPLICATE." 

2. Quantity:  In addition to one extra key blank for each lock, provide the following: 

a. Cylinder Change Keys:  Three. 
b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 
d. Great-Grand Master Keys:  Five. 

2.12 ELECTRIC STRIKES 

A. Standard:  BHMA A156.31, Grade 1. 

B. General:  Use fail-secure electric strikes with fire-rated devices. 

C.  OPERATING TRIM 

D. Standard:  BHMA A156.6. 

E. Materials:  Fabricate from stainless steel, unless otherwise indicated. 

2.13 ACCESSORIES FOR PAIRS OF DOORS 

A. Carry-Open Bars:  Provide carry-open bars for inactive leaves of pairs of doors unless automatic 
or self-latching bolts are used. 

1. Material:  Polished brass or bronze, with strike plate. 

2.14 CLOSERS 

A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)." ANSI A117.1. 
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1. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to 
door. 

b. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open 
door to minimum required width. 

C. Hold-Open Closers/Detectors:  Coordinate and interface integral smoke detector and closer 
device with fire alarm system. 

D. Power-Assist Closers:  As specified in Division 08 Section "Automatic Door Operators" for 
access doors for people with disabilities or where listed in the door hardware sets. 

E. Size of Units: Unless otherwise indicated, comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force. 

F. Surface Closers:  BHMA A156.4, Grade 1.  Listed under Category C in BHMA's "Certified 
Product Directory." Provide type of arm required for closer to be located on non-public side of 
door, unless otherwise indicated. 

G. Concealed Closers:  BHMA A156.4, Grade 1.  Listed under Category C in BHMA's "Certified 
Product Directory."  

H. Coordinators:  BHMA A156.3. 

2.15 PROTECTIVE TRIM UNITS 

A. Size:  1-1/2 inches (38 mm) less than door width on push side and 1/2 inch (13 mm) less than 
door width on pull side, by height specified in door hardware sets. 

B. Fasteners:  Manufacturer's standard machine or self-tapping screws. 

C. Metal Protective Trim Units:  BHMA A156.6; beveled top and 2 sides; fabricated from the 
following material: 

1. Material:  0.050-inch- (1.3-mm-) thick stainless steel. 

2.16 STOPS AND HOLDERS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1. 

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  
Do not mount floor stops where they will impede traffic.  Where floor or wall stops are 
not appropriate, provide overhead holders. 
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B. Mechanical Door Holders:  BHMA A156.16, Grade 1. 

C. Combination Overhead Stops and Holders:  BHMA A156.8, Grade 1. 

D. Silencers for Metal Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum 
diameter 1/2 inch (13 mm); fabricated for drilled-in application to frame. 

2.17 DOOR GASKETING 

A. Standard:  BHMA A156.22.  Listed under Category J in BHMA's "Certified Product Directory."  

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, 
light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive 
fasteners for exterior applications and elsewhere as indicated. 

1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 

closed. 

C. Air Leakage:  Not to exceed 0.50 cfm per foot (0.000774 cu. m/s per m) of crack length for 
gasketing other than for smoke control, as tested according to ASTM E 283. 

D. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-
control ratings indicated, based on testing according to UL 1784. 

1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors. 

E. Fire-Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 

F. Sound-Rated Gasketing:  Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated, based on testing according to ASTM E 1408. 

G. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

H. Gasketing Materials:  ASTM D 2000 and AAMA 701/702. 

2.18 THRESHOLDS 

A. Standard:  BHMA A156.21.  Listed under Category J in BHMA's "Certified Product Directory."  

B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility 
requirements, comply with the U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and 
Facilities (ADAAG)." ANSI A117.1. 
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1. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 
than 1/2 inch (13 mm) high. 

C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm) 
high. 

2.19 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rated labels and as 
otherwise approved by Owner. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws.  Provide screws according to 
commercially recognized industry standards for application intended, except aluminum 
fasteners are not permitted.  Provide Phillips flat-head screws with finished heads to match 
surface of door hardware, unless otherwise indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners.  Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware.  Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt. 

2. Steel Machine or Wood Screws:  For the following fire-rated applications: 

a. Mortise hinges to doors. 
b. Strike plates to frames. 
c. Closers to doors and frames. 

3. Steel Through Bolts:  For the following fire-rated applications unless door blocking is 
provided: 

a. Surface hinges to doors. 
b. Closers to doors and frames. 
c. Surface-mounted exit devices. 

4. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 
5. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended 

Fasteners for Wood Doors." 
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2.20 FINISHES 

A. Standard:  BHMA A156.18, as indicated in door hardware sets. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

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

3.2 PREPARATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series. 

1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to 
ANSI A250.6. 

B. Wood Doors:  Comply with DHI A115-W Series. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise 
indicated or required to comply with governing regulations. 
 
1. Custom Steel Doors and Frames: DHI's "Recommended Locations for Builders' 

Hardware for Custom Steel Doors and Frames." 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved. 
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1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

C. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

D. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated.  Verify location 
with Owner. 

1. Configuration:  Provide one power supply for each door opening. 
2. Configuration:  Provide the least number of power supplies required to adequately serve 

doors with electrified door hardware. 

E. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 07 Section "Joint Sealants." 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 
from an open position of 30 degrees. 

2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

3. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep 
period so that, from an open position of 70 degrees, the door will take at least 3 seconds 
to move to a point 3 inches (75 mm) from the latch, measured to the leading edge of the 
door. 

B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting 
operating forces, each item of door hardware as necessary to ensure function of doors, door 
hardware, and electrified door hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 
damage or deterioration at time of Substantial Completion. 
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3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 
Section "Demonstration and Training." 

3.7 DOOR HARDWARE SETS 
 
Door Hardware Set No. 1 
Overhead Coiling Door 
Each to have the following: 

No. Item Description 
1 Key Cylinder Cylinder for keying overhead door 

Door Hardware Set No. 2 
Single – Side Hinged Door 
Presentation of valid card will release electrified strike and allow entry and then relock. Free egress 
from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis Electrified  
1 Exit Device Panic Egress Device 
1 Operating Trim Outside Lever 
1 Closing Devices Parallel Arm 
1 Set of Weather Strips Jamb, Head and Threshold Weather Strips 
1 Threshold 3’-0” Wide Threshold 
1 Card Reader  
1 Set of Contacts Hinge Position Switch 

* Number of hinges, as specified. 

Door Hardware Set No. 3 
Single – Fire Rated – Side Hinged Door 
Presentation of valid card will release electrified strike and allow entry and then relock. Free egress 
from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
1 Exit Device Fire Exit Device 
1 Operating Trim Outside Lever 
1 Closing Devices Parallel Arm 
1 Protection Plate 3’-0” W 24” H Kick Plate 
1 Set of Fire Labeled Gaskets Jamb and Head Fire Labeled Gaskets 
1 Card Reader  
1 Set of Contacts Hinge Position Switch 

* Number of hinges, as specified. 
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Door Hardware Set No. 4 
Single – Side Hinged Door 
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Exterior latch require key function to allow entry and then relock.  
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
1 Exit Device Panic Device 
1 Operating Trim Outside Lever 
1 Lock Set Exit Lock Set 
1 Closing Devices Parallel Arm 
1 Protection Plate 3’-0” W 24” H Kick Plate 
1 Set of Weather Strips Jamb, Head and Threshold Weather Strips 

* Number of hinges, as specified. 

Door Hardware Set No. 5 
Single – Side Hinged Door 
Free ingress and egress at all times.  
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
2 Operating Trim Lever 
1 Latch Set Passage Latch Set 
1 Closing Devices Parallel Arm 
2 Protection Plate 3’-0” W 24” H Kick Plate 

* Number of hinges, as specified. 

Door Hardware Set No. 6 
Single – Fire Rated – Oversized Side Hinged Door 
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Exterior latch require key function to allow entry and then relock.  
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
1 Exit Device Fire Exit Device 
1 Operating Trim Outside Lever 
1 Lock Set  
1 Closing Devices Parallel Arm 
1 Protection Plate 3’-0” W 36” H Kick Plate 
1 Set of Fire Labeled Gaskets Jamb and Head Fire Labeled Gaskets 

* Number of hinges, as specified. 
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Door Hardware Set No. 7 
Single – Fire Rated – Side Hinged Door 
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
1 Exit Device Fire Exit Device 
1 Operating Trim Outside Lever 
1 Closing Devices Parallel Arm 
1 Protection Plate 3’-0” W 24” H Kick Plate 
1 Set of Fire Labeled Gaskets Jamb and Head Fire Labeled Gaskets 

* Number of hinges, as specified. 

Door Hardware Set No. 8 
Double – Fire Rated – Side Hinged Door  
Blast Resistant Door and Hardware. 
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
2 Exit Device  Vertical Rod Fire Exit Device 
2 Operating Trim Outside Lever 
1 Lock Set  
2 Closing Devices Parallel Arm 
4 Protection Plate 3’-0” W 36” H Kick Plate 
1 Set of Fire Labeled Gaskets Jamb and Head Fire Labeled Gaskets 

* Number of hinges, as specified. 

Door Hardware Set No. 9 
Double – Fire Rated – Side Hinged Door  
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
2 Exit Device  Vertical Rod Fire Exit Device 
2 Operating Trim Outside Lever 
1 Lock Set  
2 Closing Devices Parallel Arm 
4 Protection Plate 3’-0” W 36” H Kick Plate 
1 Set of Fire Labeled Gaskets Jamb and Head Fire Labeled Gaskets 

* Number of hinges, as specified. 
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Door Hardware Set No. 10 
Double –Side Hinged Door  
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
2 Exit Device  Vertical Rod Fire Exit Device 
2 Operating Trim Outside Lever 
1 Lock Set  
2 Closing Devices Parallel Arm 
4 Protection Plate 3’-0” W 36” H Kick Plate 

* Number of hinges, as specified. 

Door Hardware Set No. 11 
Single – Side Hinged Door 
Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress. 
Exterior latch require key function to allow entry and then relock.  
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
1 Exit Device Panic Device – Local Alarm 
1 Operating Trim Outside Lever 
1 Lock Set Exit Lock Set 
1 Closing Devices Parallel Arm 
1 Protection Plate 3’-0” W 24” H Kick Plate 
2 Set of Weather Strips Double sets of Jamb and Head Weather Strips 
1 Threshold 3’-0” Wide Threshold 

* Number of hinges, as specified. 

Door Hardware Set No. 12 
Double –Side Hinged Door  
Free ingress and egress at all times. Lever will retract bolt and allow egress. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
4 Operating Trim Outside Lever 
2 Latch Set Passage 
2 Closing Devices Parallel Arm 
4 Protection Plate 3’-0” W 36” H Kick Plate 

* Number of hinges, as specified. 
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Door Hardware Set No. 13 
Double –Side Hinged Door  
Free egress from the interior at all times.  Lever will retract bolt and allow egress from interior side.  
Key function will allow operation from outside, then relock. 
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
1 Exit Device (Push Side – Active Leaf) Vertical Rod Fire Exit Device 
1 Exit Device (Push Side – Inactive Leaf) Dummy Device 
1 Bolt Lock (Inactive Leaf) Head Bolt Lock 
2 Operating Trim Inside Lever (Pull Side) 
1 Lock Set  
2 Closing Devices Parallel Arm 
4 Protection Plate 3’-0” W 36” H Kick Plate 

* Number of hinges, as specified. 

Door Hardware Set No. 14 
Single – Side Hinged Door 
Free ingress by lever activation at all times.  Interior latch require key function to allow entry to roof and 
then relock.  
Each to have the following: 

No. Item Description 
* Hanging Devices Full Mortis 
2 Operating Trim Outside Lever 
1 Lock Set  
1 Closing Devices Parallel Arm 
1 Protection Plate 3’-0” W 24” H Kick Plate 
1 Set of Weather Strips Jamb, Head and Threshold Weather Strips 

* Number of hinges, as specified. 

END OF SECTION 087100 



Design Specification

CONFIDENTIAL DOCUMENT

088000SH

ImmuCell Superstructure & Shell Package

GLAZING

The completion of this page indicates review of the contents by the relevant disciplines and approval by 
responsible individuals.

ImmuCell

Portland, ME

Reviews / Approvals

Title Name Signature Date
ImmuCell Project Manager

ImmuCell

Elizabeth Williams

Project Manager

Stantec

Kevin Merrikin

Design Manager

Stantec

Robby Cosgriff



Design Specification

CONFIDENTIAL DOCUMENT

088000SH

ImmuCell Superstructure & Shell Package

 Revision 
Level

Revision 
Date

Revision Description

 Specification Package Revisions

0 8/5/2016 Superstructure & Shell – Issued for Construction

Specification
 Number

Revision 
Level

Revision Description

 Specification Package Documents

Revision 
Date

088000SH 8/5/2016 Superstructure & Shell – Issued for Construction0



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 
 

08/05/2016 088000-3 
 Rev. 0 

SECTION 088000 - GLAZING 

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. This Section includes glazing for the following products and applications, including those 
specified in other Sections where glazing requirements are specified by reference to this 
Section: 

1. Windows. 
2. Doors. 

1.3 DEFINITIONS 

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to 
ASTM C 1036. 

C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas. 

D. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning coated glass contrary to manufacturer's written instructions.  Defects include 
peeling, cracking, and other indications of deterioration in metallic coating. 

E. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to 
the manufacturing process and not to causes other than glass breakage and practices for 
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of 
glass. 

F. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning laminated glass contrary to manufacturer's written instructions.  Defects include 
edge separation, delamination materially obstructing vision through glass, and blemishes 
exceeding those allowed by referenced laminated-glass standard. 
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1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following:  defective manufacture, fabrication, and installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other 
defects in construction. 

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  
Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites in the thickness designations indicated for various size openings, but not less than 
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following 
criteria: 

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements: 
 
a. Design Wind Loads:  Determine design wind loads applicable to Project from 

basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m) 
above grade, according to ASCE 7, "Minimum Design Loads for Buildings and 
Other Structures":  Section 6.5, "Method 2-Analytical Procedure," based on mean 
roof heights above grade indicated on Drawings. 

1) Basic Wind Speed:  118 mph. 
2) Importance Factor:  1.0. 
3) Exposure Category:  C. 

b. Specified Design Snow Loads:  <Insert design snow load> [As indicated], but not 
less than snow loads applicable to Project as required by ASCE 7, "Minimum 
Design Loads for Buildings and Other Structures":  Section 7.0, "Snow Loads." 

c. Maximum Lateral Deflection:  For the following types of glass supported on all 4 
edges, provide thickness required that limits center deflection at design wind 
pressure to 1/50 times the short side length or 1 inch (25 mm), whichever is less. 

1) For monolithic-glass lites heat treated to resist wind loads. 
2) For insulating glass. 
3) For laminated-glass lites. 

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass 
framing members and glazing components.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick. 
3. For laminated-glass lites, properties are based on products of construction indicated. 
4. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite. 
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5. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 5.0 computer program 
for the following methodologies: 

a. U-Factors:  NFRC 100. 
b. Solar Heat Gain Coefficient:  NFRC 200. 
c. Solar Optical Properties:  NFRC 300. 

1.5 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glazing Schedule: Use same designations indicated on Drawings for glazed openings in 
preparing a schedule listing glass types and thicknesses for each size opening and location. 

C. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 
products furnished comply with requirements. 

1. For solar-control low-e-coated glass, provide documentation demonstrating that 
manufacturer of coated glass is certified by coating manufacturer. 

D. Qualification Data:  For installers. 

E. Product Test Reports:  For each of the following types of glazing products: 

1. Tinted float glass. 
2. Coated float glass. 
3. Insulating glass. 
4. Glazing sealants. 
5. Glazing gaskets. 

F. Warranties:  Special warranties specified in this Section. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has completed glazing similar in material, 
design, and extent to that indicated for this Project; whose work has resulted in glass 
installations with a record of successful in-service performance; and who employs glass 
installers for this Project who are certified under the National Glass Association's Certified 
Glass Installer Program. 

B. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source 
from a single manufacturer for each product and installation method indicated. 

C. Glass Product Testing:  Obtain glass test results for product test reports in "Submittals" Article 
from a qualified testing agency based on testing glass products. 

1. Glass Testing Agency Qualifications:  An independent testing agency with the experience 
and capability to conduct the testing indicated, as documented according to ASTM E 548. 

2. Glass Testing Agency Qualifications: An independent testing agency accredited 
according to the NFRC CAP 1 Certification Agency Program. 
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D. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product test reports 
in "Submittals" Article from a qualified testing agency based on testing current sealant 
formulations within a 36-month period. 

1. Sealant Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated, as documented according to 
ASTM E 548. 

2. Test elastomeric glazing sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods. 

E. Glazing for Fire-Rated Door Assemblies:  Glazing for assemblies that comply with NFPA 80 
and that are listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on testing according to 
NFPA 252. 

F. Glazing for Fire-Rated Window Assemblies:  Glazing for assemblies that comply with 
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 257. 

G. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below, unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications:  GANA Laminated Division's "Laminated Glass Design Guide" 
and GANA's "Glazing Manual." 

2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 
Sealed Insulating Glass Units." 

H. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of the following testing and 
inspecting agency: 

1. Insulating Glass Certification Council. 
2. Associated Laboratories, Inc. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes. 

B. For insulating-glass units that will be exposed to substantial altitude changes, comply with 
insulating-glass manufacturer's written recommendations for venting and sealing to avoid 
hermetic seal ruptures. 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 
 

08/05/2016 088000-7 
 Rev. 0 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and when 
glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by glazing sealant manufacturer or below 40 deg F (4.4 
deg C). 

1.9 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, 
made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass 
units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, made out 
to Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units 
that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project 
site, within specified warranty period indicated below. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out 
to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units 
that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project 
site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS 

A. Tempered Patterned Glass:  ASTM C 1048, Kind FT (fully tempered), Type II (patterned flat 
glass), Class 1 (clear), Form 3 (patterned); and of quality, finish, and pattern specified. 

B. Laminated Glass:  ASTM C 1172, and complying with other requirements specified and with 
the following: 

1. Interlayer:  Polyvinyl butyral or cured resin of thickness indicated with a proven record of 
no tendency to bubble, discolor, or lose physical and mechanical properties after 
laminating glass lites and installation. 
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a. For polyvinyl butyral interlayers, laminate lites in autoclave with heat plus 
pressure. 

2. Laminating Process:  Fabricate laminated glass to produce glass free of foreign 
substances and air or glass pockets. 

C. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units 
and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article. 

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed 
to resist thermal stresses induced by differential shading of individual glass lites and to 
comply with glass design requirements specified in Part 1 "Performance Requirements" 
Article. 

2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-
glass units are nominal and the overall thicknesses of units are measured perpendicularly 
from outer surfaces of glass lites at unit's edge. 

3. Sealing System:  Dual seal, with primary and secondary sealants as follows: 

a. Manufacturer's standard sealants. 

4. Spacer Specifications:  Manufacturer's standard spacer material and construction. 

2.2 FIRE-RATED GLAZING PRODUCTS 

A. Film-Faced Ceramic Glazing Material:  Proprietary Category II safety glazing product in the 
form of a 3/16-inch- (5-mm-) thick, ceramic glazing material polished on both surfaces, faced 
on one surface with a clear glazing film, and as follows: 

1. Fire-Protection Rating: As indicated for the assembly in which glazing material is 
installed, and permanently labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction. 

2. Product:  "FireLite NT" by Nippon Electric Glass Co., Ltd., and distributed by Technical 
Glass Products. 

2.3 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 
complying with standards referenced with name of elastomer indicated below, and of profile 
and hardness required to maintain watertight seal: 

1. Neoprene, ASTM C 864. 
2. EPDM, ASTM C 864. 
3. Silicone, ASTM C 1115. 
4. Thermoplastic polyolefin rubber, ASTM C 1115. 
5. Any material indicated above. 
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B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of 
material indicated below; complying with ASTM C 509, Type II, black; and of profile and 
hardness required to maintain watertight seal: 

1. Neoprene. 
2. EPDM. 
3. Silicone. 
4. Thermoplastic polyolefin rubber. 
5. Any material indicated above. 

C. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames 
with molded corner units and zipper lock-strips, complying with ASTM C 542, black. 

2.4 GLAZING SEALANTS 

A. General:  Provide products of type indicated, complying with the following requirements: 

1. Compatibility:  Select glazing sealants that are compatible with one another and with 
other materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. Colors of Exposed Glazing Sealants:  As selected by Owner from manufacturer's full 
range. 

B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 

1. Single-Component Neutral- and Basic-Curing Silicone Glazing Sealants: 

a. Type and Grade:  S (single component) and NS (nonsag). 
b. Class:  100/50. 

C. Glazing Sealants for Fire-Resistive Glazing Products:  Identical to products used in test 
assemblies to obtain fire-protection rating. 

2.5 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
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2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 
pressure. 

3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 
pressure. 

2.6 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness 
required by glass manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to 
obtain fire-resistance rating. 

2.7 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces 
square edges with slight kerfs at junctions with outdoor and indoor faces. 

C. Grind smooth and polish exposed glass edges and corners. 

2.8  LAMINATED-GLASS UNITS 

A. Laminated-Glass Units: 

1. Kind LA, consisting of two lites of annealed float glass. 
2. Outer Lite:  Class 1 (clear) float glass. 
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a. Thickness:  5.0 mm. 
b. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

3. Plastic Interlayer: 

a. Thickness:  0.060 inch (1.52 mm). 
b. Interlayer Color:  Clear. 

4. Inner Lite:  Class 1 (clear) float glass. 

a. Thickness:  5.0 mm. 

B. Heat-Treated Laminated-Glass Units: 

1. Kind LT, consisting of two lites of fully tempered float glass. 
2. Outer Lite:  Class 1 clear) float glass. 

 
a. Kind FT (fully tempered). 
b. Thickness:  5.0 mm. 
c. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

3. Inner Lite:  Class 1 (clear) float glass. 

a. Kind FT (fully tempered). 
b. Thickness:  5.0 mm. 

2.9 INSULATING-GLASS UNITS 

A.  Solar-Control Low-E Insulating-Glass Units IG-<#>: 

1. Overall Unit Thickness and Thickness of Each Lite:  25 and 6.0 mm. 
2. Interspace Content: Argon. 
3. Outdoor Lite:  Class 1 (clear) float glass complying with ceramic-coated vision-glass 

requirements. 
 
a.  Kind FT (fully tempered). 
b. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

4. Indoor Lite:  Class 1 (clear) float glass. 

a. Kind FT (fully tempered). 
 

5. Low-E Coating or Film:  Pyrolytic on second surface or low-e-coated film suspended in 
the interspace. 

a. Color and Pattern:  As selected by Owner from manufacturer's full range. 

6. Visible Light Transmittance:  40 percent minimum. 
7. Winter Nighttime U-Factor:  0.31 maximum. 
8. Summer Daytime U-Factor:  0.32  maximum. 
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9. Solar Heat Gain Coefficient:  0.40 maximum. 
10. Outdoor Visible Reflectance:  0.34 percent maximum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing glazing, with Installer present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners. 

2. Presence and functioning of weep system. 
3. Minimum required face or edge clearances. 
4. Effective sealing between joints of glass-framing members. 

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

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings not firmly bonded to substrates. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation. 

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm) as 
follows: 
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1. Locate spacers directly opposite each other on both inside and outside faces of glass.  
Install correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements. 

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final compressed 
thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until just before each glazing unit is installed. 

F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  
Start gasket applications at corners and work toward centers of openings. 

3.5 GASKET GLAZING (DRY) 

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners. 

C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket 
by inserting dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of openings.  
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  
Seal gasket joints with sealant recommended by gasket manufacturer. 
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D. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 
into glass channel and blocking weep systems until sealants cure.  Secure spacers or spacers and 
backings in place and in position to control depth of installed sealant relative to edge clearance 
for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.7 LOCK-STRIP GASKET GLAZING 

A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide 
supplementary wet seal and weep system, unless otherwise indicated. 

3.8 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels, and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter.  If, despite such protection, contaminating substances do 
come into contact with glass, remove substances immediately as recommended by glass 
manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period. 

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 
scheduled for inspections that establish date of Substantial Completion.  Wash glass as 
recommended in writing by glass manufacturer. 

END OF SECTION 088000 
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SECTION 089000 - LOUVERS AND VENTS 

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, extruded-aluminum 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. 

C. Vertical Louver:  Louver with vertical blades; i.e., the axes of the blades are vertical. 

D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

E. Storm-Resistant Louver:  Louver that provides specified wind-driven rain performance, as 
determined by testing according to AMCA 500-L. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design louvers, including comprehensive engineering analysis by a qualified 
professional engineer, using structural and seismic performance requirements and design 
criteria indicated. 

B. 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. 
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C. Seismic Performance:  Louvers, including attachments to other construction, shall withstand the 
effects of earthquake motions determined according to SEI/ASCE 7. 
 
1. Component Importance Factor is 1.0. 

D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes, without buckling, opening of joints, overstressing of components, failure of 
connections, or other detrimental effects. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

E. 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. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

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. 
3. Wiring Diagrams:  For power, signal, and control wiring for motorized adjustable 

louvers. 

C. 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. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain louvers and vents from single source from a single manufacturer 
where indicated to be of same type, design, or factory-applied color finish. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 
3. AWS D1.6, "Structural Welding Code - Stainless Steel." 

C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 



ImmuCell Superstructure & Shell  Stantec Project Number: 191504176 

08/05/2016 089000-5
Rev. 0

D. UL and NEMA Compliance:  Provide motors and related components for motor-operated 
louvers that are listed and labeled by UL and comply with applicable NEMA standards. 

1.7 PROJECT CONDITIONS 

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

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5, T-52, or T6. 

B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005 with temper as required 
for forming, or as otherwise recommended by metal producer for required finish. 

C. Aluminum Castings:  ASTM B 26/B 26M, Alloy 319. 

D. Galvanized-Steel Sheet:  ASTM A 653/A 653M, [G60 (Z180)] [G90 (Z275)] zinc coating, mill 
phosphatized. 

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

1. Use tamper-resistant screws for exposed fasteners unless otherwise indicated. 
2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
3. For fastening galvanized steel, use hot-dip-galvanized steel or 300 series stainless-steel 

fasteners. 
4. For fastening stainless steel, use 300 series stainless-steel fasteners. 
5. For color-finished louvers, use fasteners with heads that match color of louvers. 

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

2.2 FABRICATION, GENERAL 

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation. 

B. Vertical Assemblies:  Where height of louver units exceeds fabrication and handling limitations, 
fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, 
reinforced with splice plates. 

C. Maintain equal louver blade spacing, including separation between blades and frames at head 
and sill, to produce uniform appearance. 
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D. 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. 

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

F. Provide extended sills for recessed louvers. 

G. Join frame members to each other and to fixed louver blades with fillet welds concealed from 
view unless otherwise indicated or size of louver assembly makes bolted connections between 
frame members necessary. 

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Drainable-Blade Louver: 
 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide GreenHeck 

ESD-635 or comparable product by one of the following: 
2. Louver Depth:  6 inches (150 mm). 
3. Frame and Blade Nominal Thickness:  Not less than 0.080 inch (2.03 mm). 
4. Mullion Type:  Exposed. 

2.4 LOUVER SCREENS 

A. General:  Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers:  Interior face. 
2. Screening Type:  Insect screening. 

B. Louver Screening for Aluminum Louvers: 
 
1. Insect Screening:  Aluminum, 18-by-16 (1.4-by-1.6-mm) mesh, 0.012-inch (0.30-mm) 

wire. 

2.5 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

2.6 ALUMINUM FINISHES 

A. Finish louvers after assembly. 

B. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils (0.04 mm).  Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 
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1. Color and Gloss:  As selected by Owner 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. 

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 and vents 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. 

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no 
evidence remains of corrective work.  Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units. 

F. Protect unpainted galvanized and nonferrous-metal surfaces that will be 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. 

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required.  Comply with Division 07 Section "Joint 
Sealants" for sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Test operation of adjustable louvers and adjust as needed to produce fully functioning units that 
comply with requirements. 
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B. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to 
remove fingerprints and soil during construction period.  Do not let soil accumulate during 
construction period. 

C. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes.  Thoroughly rinse surfaces and dry. 

D. Restore louvers and vents damaged during installation and construction so no evidence remains 
of corrective work.  If results of restoration are unsuccessful, as determined by Owner, 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 089000 
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SECTION 142400 - HYDRAULIC ELEVATORS 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section includes:  Hydraulic passenger elevators as shown and specified.  Elevator work includes: 

1. Standard pre-engineered hydraulic passenger elevators. 
2. Elevator car enclosures, hoistway entrances and signal equipment. 
3. Jack(s). 
4. Operation and control systems. 
5. Accessibility provisions for physically disabled persons. 
6. Equipment, machines, controls, systems and devices as required for safely operating the 

specified elevators at their rated speed and capacity. 
7. Materials and accessories as required to complete the elevator installation. 

 
B. Related Sections: 

 
1. Division 3 Concrete:  Installing inserts, sleeves and anchors in concrete. 
2. Division 4 Masonry:  Installing inserts, sleeves and anchors in masonry. 
3. Division 5 Metals: 

a. Providing hoist beams, pit ladders, steel framing, auxiliary support steel and divider 
beams for supporting guide-rail brackets. 

b. Providing steel angle sill supports and grouting hoistway entrance sills and frames. 
 

4. Division 9 Finishes:  Providing elevator car finish flooring and field painting unfinished 
and shop primed ferrous materials. 

5. Division 22 Plumbing: 

a. Sump pit and oil interceptor. 
 

6. Division 23: Heating, Ventilation and Air Conditioning 

a. Heating and ventilating hoistways and control rooms. 
 

7. Division 16 Sections: 

a. Providing electrical service to elevators, including fused disconnect switches. 
b. Emergency power supply, transfer switch and auxiliary contacts. 
c. Heat and smoke sensing devices. 
d. Convenience outlets and illumination in control room, hoistway and pit. 

 
C. General contractor shall provide the following in accordance with the requirements of the Model 

Building Code and ANSI A17.1 Code.  For specific rules, refer to ANSI A17.1, Section 300 for 
hydraulic elevators.  State or local requirements must be used if more stringent. 
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1. Elevator hoist beam to be provided at top of elevator shaft. Beam must be able to 
accommodate proper loads and clearances for elevator installation and operation. 

2. Supply in ample time for installation by other trades, inserts, anchors, bearing plates, 
brackets, supports and bracing including all setting templates and diagrams for placement. 

3. Hatch walls require a minimum two hours of fire rating. Hoistway should be clear and 
plumb with variations not to exceed 1/2'' at any point.  

4. Elevator hoistways shall have barricades, as required. 
5. Install bevel guards at 75° on all recesses, projections or setbacks over 2'' (4'' for A17.1 

2000 areas) except for loading or unloading. 
6. Provide rail bracket supports at pit, each floor and roof. For guide rail bracket supports, 

provide divider beams between hoistway at each floor and roof.  
7. Pit floor shall be level and free of debris. Reinforce dry pit to sustain normal vertical 

forces from rails and buffers. 
8. Where pit access is by means of the lowest hoistway entrance, a vertical ladder of non-

combustible material extending 42'' minimum, (48'' minimum for A17.1-2000 areas) shall 
be provided at the same height, above sill of access door or handgrips. 

9. Control room to be enclosed and protected. 
10. Control Room temperature must be maintained between 55º and 90º F. 
11. If control room is remote from the elevator hoistway, clear access must be available 

above the ceiling or metal/concrete raceways in floor for oil line and wiring duct from 
machine room. 

12. Access to the control space must be in accordance with the governing authority or code. 
13. Provide an 8” x 16” cutout through machine room wall, for oil line and wiring duct, 

coordinated with elevator contractor at the building site.  
14. All wire and conduit should run remote from either the hoistways or the control room. 
15. When heat, smoke or combustion sensing devices are required, connect to elevator 

control room terminals.  Contacts on the sensors should be sided for 120 volt D.C. 
16. Install and furnish finished flooring in elevator cab. 
17. Finished floors and entrance walls are not to be constructed until after sills and door 

frames are in place. Consult elevator contractor for rough opening size. The general 
contractor shall supply the drywall framing so that the wall fire resistance rating is 
maintained, when drywall construction is used. 

18. Where sheet rock or drywall construction is used for front walls, it shall be of sufficient 
strength to maintain the doors in true lateral alignment.  Drywall contractor to coordinate 
with elevator contractor. 

19. Before erection of rough walls and doors; erect hoistway sills, headers, and frames. After 
rough walls are finished; erect fascia and toe guards. Set sill level and slightly above 
finished floor at landings. 

20. To maintain legal fire rating (masonry construction), door frames are to be anchored to 
walls and properly grouted in place. 

21. The elevator wall shall interface with the hoistway entrance assembly and be in strict 
compliance with the elevator contractor's requirements. 

22. General Contractor shall fill and grout around entrances, as required. 
23. Elevator sill supports shall be provided at each opening. 
24. All walls and sill supports must be plumb where openings occur. 
25. For applications with jack hole, free and clear access to the elevator pit area for the jack 

hole-drilling rig is required.  
26. Where jack hole is required, remove all spoils from jack hole drilling. 
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27. When not provided by Elevator Contractor, jack hole shall accommodate the jack unit. If 
required the jack hole is to be provided in strict accordance with the elevator contractor's 
shop drawings. 

28. Locate a light fixture and convenience outlet in pit with switch located adjacent to the 
access door. 

29. A light switch and fused disconnect switch for each elevator should be located inside the 
control room adjacent to the door, where practical, per the National Electrical Code 
(NFPA No. 70). 

30. As indicated by elevator contractor, provide a light outlet for each elevator, in center of 
hoistway (or in the control room). 

31. For signal systems and power operated door: provide ground and branch wiring circuits, 
including main line switch.  For car light and fan: provide a feeder and branch wiring 
circuits, including main line switch. 

32. Wall thickness may increase when fixtures are mounted in drywall.  These requirements 
must be coordinated between the general contractor and the elevator contractor.  

33. Provide supports, patching and recesses to accommodate hall button boxes, signal 
fixtures, etc.  

34. Locate telephone and convenience outlet on control panel. 

1.2 SUBMITTALS 
 

A. Product data: When requested, the elevator contractor will provide standard cab, entrance and 
signal fixture data to describe product for approval. 
 

B. Shop drawings: 
 
1. Show equipment arrangement in the control room/control space, pit and hoistway.  Provide 

plans, elevations, sections and details of assembly, erection, anchorage, and equipment 
location. 

2. Indicate elevator system capacities, sizes, performances, safety features, finishes and other 
pertinent information. 

3. Show floors served, travel distances, maximum loads imposed on the building structure at 
points of support and all similar considerations of the elevator work. 

4. Indicate electrical power requirements and branch circuit protection device 
recommendations. 

 
C. Powder Coat Paint selection: Submit manufacturer’s standard selection charts for exposed finishes 

and materials. 
 

D. Plastic laminate selection: Submit manufacturer’s standard selection charts for exposed finishes 
and materials. 
 

E. Metal Finishes:  Upon request, standard metal samples provided. 
 

F. Operation and maintenance data.  Include the following: 
 

1. Owner’s Manual and Wiring Diagrams. 
2. Parts list, with recommended parts inventory. 
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1.3 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  An approved manufacturer with minimum fifteen years’ experience 
in manufacturing, installing, and servicing elevators of the type required for the project. 

 
1. Must be the manufacturer of the power unit, controller, signal fixtures, door operators cab, 

entrances, and all other major parts of the elevator operating equipment. 

a. The major parts of the elevator equipment shall be manufactured in the United 
States, and not be an assembled system. 

 
2. The manufacturer shall have a documented, on-going quality assurance program. 
3. ISO-9001:2000 Manufacturer Certified 
4. ISO-14001:2004 Environmental Management System Certified 

 
B. Installer Qualifications:  The manufacturer or an authorized agent of the manufacturer with not 

less than fifteen years of satisfactory experience installing elevators equal in character and 
performance to the project elevators.  
 

C. Regulatory Requirements: 
 

1. ASME/ANSI A17.1 Safety Code for Elevators and Escalators, latest edition or as required 
by the local building code. 

2. Building Code: National. 
3. NFPA 70 National Electrical Code. 
4. NFPA 80 Fire Doors and Windows. 
5. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
6. CAN/CSA C22.1 Canadian Electrical Code. 
7. CAN/CSA B44 Safety Code for Elevators and Escalators. 

 
D. Fire-rated Entrance Assemblies:  Opening protective assemblies including frames, hardware, and 

operation shall comply with ASTM E2074, CAN4-S104 (ULC-S104), UL10 (B), and NFPA 80.  
Provide entrance assembly units bearing Class B or 1 1/2 hour label by a Nationally Recognized 
Testing Laboratory (2 hour label in Canada). 
 

E. Inspection and testing:  Elevator Installer shall obtain and pay for all required inspections, tests, 
permits and fees for elevator installation. 

 
1. Arrange for inspections and make required tests. 
2. Deliver to the Owner upon completion and acceptance of elevator work. 

1.4 DELIVERY, STORAGE AND HANDLING 
 

A. Manufacturing will deliver elevator materials, components and equipment and the contractor is 
responsible to provide secure and safe storage on job site. 
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1.5 PROJECT CONDITIONS 
 

A. Prohibited Use:  Elevators shall not be used for temporary service or for any other purpose during 
the construction period before Substantial Completion and acceptance by the purchaser unless 
agreed upon by Elevator Contractor and General Contractor with signed temporary agreement. 
 

B. Provide the hole for the jack unit (if required by the type of jack provided), based on excavation 
through normal soil or clay which can be removed by manual digging or by standard truck-
mounted regular drilling unit.  Provide a casing if required to retain the walls of the hole.  General 
contractor shall remove excavation spoils deposited in the elevator pit. 

 
1. If a physical obstruction or hindrance is encountered below the ground surface, including 

boulders, rock, gravel, wood, metal, pilings, sand, water, quick sand, caves, public utilities 
or any other foreign material, obtain written authorization to proceed with excavating using 
special excavation equipment. 

2. Maintain a daily log of time and material costs involved. 
3. Elevator contractor will be compensated on a time and material basis for additional costs 

incurred after encountering the physical obstruction or hindrance, including the cost of the 
special excavation equipment. 

1.6 WARRANTY  
 

A. Warranty:  Submit elevator manufacturer's standard written warranty agreeing to repair, restore or 
replace defects in elevator work materials and workmanship not due to ordinary wear and tear or 
improper use or care for 12 months from date of Substantial Completion. 

1.7 MAINTENANCE 
 

A. Furnish maintenance and call back service for a period of 12 months for each elevator from date 
of Substantial Completion during normal working hours, excluding callbacks.  Service shall 
consist of periodic examination of the equipment, adjustment, lubrication, cleaning, supplies and 
parts to keep the elevators in proper operation. 

   
1. Manufacturer shall have a service office and full time service personnel within a 100 mile 

radius of the project site. 

PART 2 – PRODUCTS 

2.1 MANUFACTURERS 
 

A. Manufacturer:  Otis 

2.2 MATERIALS, GENERAL 
 

A. Colors, patterns, and finishes:  As selected by the Owner from manufacturer's standard colors, 
patterns, and finish charts. 
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B. Steel: 
 

1. Shapes and bars:  Carbon. 
2. Sheet:  Cold-rolled steel sheet, commercial quality, Class 1, matte finish. 
3. Finish:  Factory-applied baked enamel. 

 
C. Plastic laminate: Decorative high-pressure type, complying with NEMA LD3, Type GP-50 

General Purpose Grade, nominal 0.50" thickness. 
 

D. Floor Tile: By others. 

2.3 HOISTWAY EQUIPMENT 
 

A. Platform:  Fabricated frame of formed or structural steel shapes, gusseted and rigidly welded with 
a wood subfloor. Underside of the platform shall be fireproofed. The car platform shall be 
designed and fabricated to support one-piece loads weighing up to 25% of the rated capacity. 
 

B. Sling: Steel stiles affixed to a steel crosshead and bolstered with bracing members to remove 
strain from the car enclosure. 
 

C. Guide Rails: Steel, omega shaped, fastened to the building structure with steel brackets. 
 

D. Guide Shoes: Slide guides shall be mounted on top and bottom of the car. 
 

E. Buffers:  Provide substantial buffers in the elevator pit.  Mount buffers on a steel template that is 
fastened to the pit floor or continuous channels fastened to the elevator guide rail or securely 
anchored to the pit floor.  Provide extensions if required by project conditions. 
 

F. Jack:  Jack unit shall be of sufficient size to lift the gross load the height specified. Factory test 
jack to insure adequate strength and freedom from leakage.  Brittle material, such as gray cast 
iron, is prohibited in the jack construction.  Provide the following jack type:  Twin post holeless 
telescopic 3-stage. Two jacks piped together, mounted one on each side of the car with each 
having three telescopic sections designed to extend in a synchronized manner when oil is pumped 
into the Assembly. Each jack section will be guided from within the casing or the plunger 
assembly used to house the section. Each plunger shall have a high pressure sealing system which 
will not allow for seal movement or displacement during the course of operation.  A follower 
guide shall be furnished for the top of the lower two plungers and be guided by rollers running 
inside a steel guide channel which is firmly attached to the guide rail system.  This plunger guide 
system shall maintain a stabilized support for the plunger sections.  Each Jack Assembly shall 
have check valves built into the assembly to allow for automatically re-syncing the three plunger 
sections by moving the jack to its fully contracted position. 
 

G. Automatic Self-Leveling:  Provide each elevator car with a self-leveling feature to automatically 
bring the car to the landings and correct for overtravel or undertravel.  Self-leveling shall, within 
its zone, be automatic and independent of the operating device.  The car shall be maintained 
approximately level with the landing irrespective of its load. 
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H. Wiring, Piping, and Oil:  Provide all necessary hoistway wiring in accordance with the National 
Electrical Code.  All necessary code compliant pipe and fittings shall be provided to connect the 
power unit to the jack unit.  Provide proper grade oil as specified by the manufacturer of the 
power unit. 

2.4 POWER UNIT 
 

A. Power Unit (Oil Pumping and Control Mechanism):  A self-contained unit consisting of the 
following items: 

 
1. Oil reservoir with tank cover. 
2. An oil hydraulic pump. 
3. An electric motor. 
4. Oil control valve with the following components built into single housing; high pressure 

relief valve, check valve, automatic unloading up start valve, lowering and leveling valve, 
and electro-magnetic controlling solenoids. 

5. Non-combustible oils. 
 

B. Pump:  Positive displacement type pump specifically manufactured for oil-hydraulic elevator 
service.  Pump shall be designed for steady discharge with minimum pulsation to give smooth and 
quiet operation. Output of pump shall not vary more than 10 percent between no load and full load 
on the elevator car. 
 

C. Motor:  Standard manufacture motor specifically designed for oil-hydraulic elevator service. Duty 
rating shall be selected for specified speed and load. 
 

D. Control System: Shall be microprocessor based and protected from environmental extremes and 
excessive vibrations in a NEMA 1 enclosure. 
 

E. Oil Control Unit: The following components shall be built into a single housing.  Welded 
manifolds with separate valves to accomplish each function are not acceptable.  Adjustments shall 
be accessible and be made without removing the assembly from the oil line. 

 
1. Relief valve shall be externally adjustable and be capable of bypassing the total oil flow 

without increasing back pressure more than 10 percent above that required to barely open 
the valve. 

2. Up start and stop valve shall be adjustable and designed to bypass oil flow during start and 
stop of motor pump assembly. Valve shall close slowly, gradually diverting oil to or from 
the jack unit, ensuring smooth up starts and up stops. 

3. Check valve shall be designed to close quietly without permitting any perceptible reverse 
flow. 

4. Lowering valve and leveling valve shall be adjustable for down start speed, lowering speed, 
leveling speed and stopping speed to ensure smooth "down" starts and stops.  The leveling 
valve shall be designed to level the car to the floor in the direction the car is traveling after 
slowdown is initiated. 

 
F. Solid State Starting: Provide an electronic starter featuring adjustable starting currents.  
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2.5 HOISTWAY ENTRANCES 
 

A. Doors and Frames:  Provide complete hollow metal type hoistway entrances at each hoistway 
opening bolted\knock down construction. 
 
1. Manufacturer's standard entrance design consisting of hangers, doors, hanger supports, 

hanger covers, fascia plates, sight guards, and necessary hardware.   
2. Main landing door & frame finish: ASTM A1008 steel panels, factory applied powder coat 

finish.  
3. Typical door & frame finish: ASTM A 366 steel panels, factory applied powder coat 

enamel finish. 
 

B. Interlocks:  Equip each hoistway entrance with an approved type interlock tested as required by 
code.  Provide door restriction devices as required by code. 
 

C. Door Hanger and Tracks:  Provide sheave type two point suspension hangers and tracks for each 
hoistway horizontal sliding door. 

 
1. Sheaves:  Polyurethane tires with ball bearings properly sealed to retain grease. 
2. Hangers:  Provide an adjustable device beneath the track to limit the up-thrust of the doors 

during operation. 
3. Tracks:  Drawn steel shapes, smooth surface and shaped to conform to the hanger sheaves. 

 
D. Hoistway Sills:  Extruded metal, with groove(s) in top surface. Provide mill finish on aluminum. 

2.6 CAR ENCLOSURE 
 

A. Car Enclosure: 
 

1. Walls: Cab type TKAP, reinforced cold-rolled steel with two coats factory applied baked 
enamel finish, with applied vertical wood core panels covered on both sides with high 
pressure plastic laminate.  

a. Reveals and frieze:  Powder Coated  
 

2. Canopy: Cold-rolled steel with hinged exit. 
3. Ceiling:  Suspended type, fluorescent lighting with translucent diffuser mounted in a metal 

frame.   
4. Cab Fronts, Return, Transom, Soffit and Strike: Provide panels faced with brushed stainless 

steel. 
5. Doors:  Horizontal sliding car doors reinforced with steel for panel rigidity. Hang doors on 

sheave type hangers with polyurethane tires that roll on a polished steel track and are 
guided at the bottom by non-metallic sliding guides. 

a. Door Finish:  ASTM A1008 steel panels, factory applied powder coat enamel finish. 
b. Cab Sills:  Extruded aluminum, mill finish. 

 
6. Handrail: Provide 4'' flat metal bar on side and rear walls on front opening cars and side 

walls only on front and rear opening cars.  Handrails shall have a stainless steel, no. 4 
brushed finish.  
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7. Ventilation:  Manufacturer’s standard exhaust fan, mounted on the car top. 
8. Non-combustible car construction/finishes  

 
B. Car Top Inspection: Provide a car top inspection station with an “Auto-Inspection” switch, an 

"emergency stop" switch, and constant pressure "up and down" direction and safety buttons to 
make the normal operating devices inoperative. The station will give the inspector complete 
control of the elevator.  The car top inspection station shall be mounted in the door operator 
assembly. 

2.7 DOOR OPERATION 
 

A. Door Operation:  Provide a direct current motor driven heavy duty operator designed to operate 
the car and hoistway doors simultaneously. Door movements shall be electrically cushioned at 
both limits of travel and the door operating mechanism shall be arranged for manual operation in 
event of power failure.  Doors shall automatically open when the car arrives at the landing and 
automatically close after an adjustable time interval or when the car is dispatched to another 
landing. Closed-loop, microprocessor controlled motor-driven linear door operator, with 
adjustable torque limits, also acceptable.  AC controlled units with oil checks or other deviations 
are not acceptable. 

   
1. No Un-Necessary Door Operation:  The car door shall open only if the car is stopping for a 

car or hall call, answering a car or hall call at the present position or selected as a dispatch 
car. 

2. Door Open Time Saver:  If a car is stopping in response to a car call assignment only (no 
coincident hall call), the current door hold open time is changed to a shorter field 
programmable time when the electronic door protection device is activated. 

3. Double Door Operation:  When a car stops at a landing with concurrent up and down hall 
calls, no car calls, and no other hall call assignments, the car door opens to answer the hall 
call in the direction of the car's current travel.  If an onward car call is not registered before 
the door closes to within 6 inches of fully closed, the travel will reverse and the door will 
reopen to answer the other call. 

4. Nudging Operation:  The doors shall remain open as long as the electronic detector senses 
the presence of a passenger or object in the door opening.  If door closing is prevented for a 
field programmable time, a buzzer will sound.  When the obstruction is removed, the door 
will begin to close at reduced speed.  If the infra-red door protection system detects a 
person or object while closing on nudging, the doors will stop and resume closing only after 
the obstruction has been removed. 

5. Limited Door Reversal:  If the doors are closing and the infra-red beam(s) is interrupted, 
the doors will reverse and reopen partially.  After the obstruction is cleared, the doors will 
begin to close. 

6. Door Open Watchdog:  If the doors are opening, but do not fully open after a field 
adjustable time, the doors will recycle closed then attempt to open six times to try and 
correct the fault. 

7. Door Close Watchdog:  If the doors are closing, but do not fully close after a field 
adjustable time, the doors will recycle open then attempt to close six times to try and 
correct the fault. 

8. Door Close Assist:  When the doors have failed to fully close and are in the recycle mode, 
the door drive motor shall have increased torque applied to possibly overcome mechanical 
resistance or differential air pressure and allow the door to close.  
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B. Door Protection Devices:  Provide a door protection system using 150 or more microprocessor 
controlled infra-red light beams. The beams shall project across the car opening detecting the 
presence of a passenger or object.  If door movement is obstructed, the doors shall immediately 
reopen. 

2.8 CAR OPERATING STATION 
 

A. Car Operating Station, General:  The main car control in each car shall contain the devices 
required for specific operation mounted in an integral swing return panel requiring no applied 
faceplate. Swing return shall have a brushed stainless steel finish. The main car operating panel 
shall be mounted in the return and comply with handicap requirements. Pushbuttons that 
illuminate using long lasting LED’s shall be included for each floor served, and emergency 
buttons and switches shall be provided per code. All polycarbonate pushbuttons shall be 
manufactured with Microban® antimicrobial protection. Switches for car light and accessories 
shall be provided. 

 
B. Emergency Communications System:  Integral phone system provided. 

 
C. Auxiliary Operating Panel: Not Required 

 
D. Column Mounted Car Riding Lantern: A car riding lantern shall be installed in the elevator cab 

and located in the entrance.  The lantern, when illuminated, will indicate the intended direction of 
travel.  The lantern will illuminate and a signal will sound when the car arrives at a floor where it 
will stop. The lantern shall remain illuminated until the door(s) begin to close. 
 

E. Special Equipment: Limited Access Operation: Keyswitch and card reader space.(card reader by 
others)      

2.9 CONTROL SYSTEMS 
 

A. Controller:  The elevator control system shall be microprocessor based and software oriented. 
Control of the elevator shall be automatic in operation by means of push buttons in the car 
numbered to correspond to floors served, for registering car stops, and by "up-down" push buttons 
at each intermediate landing and "call" push buttons at terminal landings. 
 

B. Automatic Light and Fan shut down: The control system shall evaluate the system activity and 
automatically turn off the cab lighting and ventilation fan during periods of inactivity. The settings 
shall be field programmable. 

 
C. Special Operation: Limited Access Operation: A key switch shall be provided to initiate the 

Limited Access Operation. The activation of this operation shall restrict the operation of the 
elevator car calls to selected floors on a per-floor, per elevator basis. Travel to the restricted floors 
shall be allowed after the entry of the required access code via a card reader device supplied by 
others. The card reader entry shall override the car call restrictions and allow entry of a car call to 
a restricted floor.   
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2.10 HALL STATIONS 
 

A. Hall Stations, General:  Buttons shall illuminate to indicate call has been registered at that floor 
for the indicated direction.   
 

B. Provide one pushbutton riser with faceplates having a brushed stainless steel finish. 
 

1. Phase 1 firefighter’s service key switch, with instructions, shall be incorporated into the hall 
station at the designated level. 

2. All polycarbonate pushbuttons to be manufactured with have Microban® antimicrobial 
protection. 

 
C. Floor Identification Pads: Provide door jamb pads at each floor. Jamb pads shall comply with 

Americans with Disabilities Act (ADA) requirements. 
 

D. Hall Position Indicator:  An electronic dot matrix position indicator shall be provided and 
mounted for optimum viewing.  As the car travels, its position in the hoistway shall be indicated 
by the illumination of the alphanumeric character corresponding to the landing which the elevator 
is stopped or passing.  When hall lanterns are provided, the position indicator shall be combined 
with the hall lanterns in the same faceplate. Faceplates shall match hall stations. Provide at all 
typical landings. 

 
E. Hall lanterns:  Not Applicable  

 
F. Special Equipment: Not Applicable  

2.11 MISCELLANEOUS ELEVATOR COMPONENTS 
 

A. Oil Hydraulic Silencer:  Install an oil hydraulic silencer (muffler device) at the power unit 
location.  The silencer shall contain pulsation absorbing material inserted in a blowout proof 
housing arranged for inspecting interior parts without removing unit from oil line. 

PART 3 – EXECUTION 

3.1 EXAMINATION 
 

A. Before starting elevator installation, inspect hoistway, hoistway openings, pits and control 
rooms/control space, as constructed and verify all critical dimensions, and examine supporting 
structures and all other conditions under which elevator work is to be installed.  Do not proceed 
with elevator installation until unsatisfactory conditions have been corrected in a manner 
acceptable to the installer. 
 

B. Installation constitutes acceptance of existing conditions and responsibility for satisfactory 
performance. 
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3.2 INSTALLATION 
 

A. Install elevator systems components and coordinate installation of hoistway wall construction. 
 

1. Work shall be performed by competent elevator installation personnel in accordance with 
ASME A17.1, manufacturer's installation instructions and approved shop drawings. 

2. Comply with the National Electrical Code for electrical work required during installation. 
 

B. Jack unit excavation (if required by the type of jack provided):  Drill or otherwise excavate below 
elevator pit construction as required to install the jack unit. 

 
1. Install casing for jack unit. 
2. Provide HDPE jack protection system for all in ground jacks. 
3. Set casing for jack unit assembly plumb, and partially fill with water-settled sand, 

eliminating voids. Back fill depth shall be sufficient to hold the bottom of the jack in place 
over time. 

 
C. Coordination:  Coordinate elevator work with the work of other trades, for proper time and 

sequence to avoid construction delays. Use benchmarks, lines, and levels designated by the 
Contractor, to ensure dimensional coordination of the work. 
 

D. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide rails 
for accurate alignment of entrances with cars. Where possible, delay final adjustment of sills and 
doors until car is operable in shaft. Reduce clearances to minimum safe, workable dimensions at 
each landing. 

 
E. Lubricate operating parts of system where recommended by manufacturer. 

3.3 FIELD QUALITY CONTROL 
 

A. Acceptance testing:  Upon completion of the elevator installation and before permitting use of 
elevator, perform acceptance tests as required by A17.1 Code and local authorities having 
jurisdiction. Perform other tests, if any, as required by governing regulations or agencies. 
 

B. Advise Owner, Contractor, Architect, and governing authorities in advance of dates and times 
tests are to be performed on the elevator. 

3.4 ADJUSTING 
 

A. Make necessary adjustments of operating devices and equipment to ensure elevator operates 
smoothly and accurately. 

3.5 CLEANING 
 

A. Before final acceptance, remove protection from finished surfaces and clean and polish surfaces in 
accordance with manufacturer's recommendations for type of material and finish provided. 
Stainless stall shall be cleaned with soap and water and dried with a non-abrasive surface; shall 
not be cleaned with bleached-based cleansers. 
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B. At completion of elevator work, remove tools, equipment, and surplus materials from site.  Clean 
equipment rooms and hoistway.  Remove trash and debris. 

3.6 PROTECTION 
 

A. At time of Substantial Completion of elevator work, or portion thereof, provide suitable protective 
coverings, barriers, devices, signs, or other such methods or procedures to protect elevator work 
from damage or deterioration. Maintain protective measures throughout remainder of construction 
period. 

3.7 DEMONSTRATION 
 

A. Instruct Owner's personnel in proper use, operations, and daily maintenance of elevators.  Review 
emergency provisions, including emergency access and procedures to be followed at time of 
failure in operation and other building emergencies. Train Owner's personnel in normal 
procedures to be followed in checking for sources of operational failures or malfunctions. 

 
B. Make a final check of each elevator operation, with Owner's personnel present, immediately 

before date of substantial completion. Determine that control systems and operating devices are 
functioning properly. 

3.8 ELEVATOR SCHEDULE  
 

A. Elevator Qty. 1 
 
1. Elevator Manufacturer: Otis 
2. Elevator Model: HydroFit Machine Roomless 50000AIA  
3. Rated Capacity: 5000 lbs. 
4. Rated Speed: 125 ft./min. 
5. Travel: 20'-0''  
6. Landings: 3 total 
7. Openings First Level:    

 
a. Front: 1 
b. Rear: 1 

 
8. Openings Second Level:    

 
a. Front: 1 
b. Rear: 0 

 
9. Clear Car Inside: 5’-6” wide x 9' - 0'' deep 
10. Cab Height:  8'-0'' nominal 
11. Hoistway Entrance Size:  4’-0” wide x 7'-0'' high  
12. Door Type: Single Speed 
13. Power Characteristics: 460 volts, 3 Phase, 60 Hz. 
14. Seismic Requirements: Zone 1 
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15. Fixture & Button Style: Traditional Signal Fixtures with Microban® antimicrobial 
protection.  

16. Special Operations: Limited Access with card readers by others.   
 

END OF SECTION 142400 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. Methods and materials for grounding electrical systems and equipment. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Quality Standard for Grounding Materials and Equipment:  UL 467. 

1.4 PRODUCTS 

A. Connectors:  exothermic-welded type. 

1.5 GROUNDING APPLICATIONS 

A. Conductor Terminations and Connections:  welded. 

PART 2 - PRODUCTS 

2.1 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductor Terminations and Connections: 
 
1. Connections to Structural Steel:  Welded connectors. 
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3.2 INSTALLATION 

A. Install exothermic-welded connector per manufacturer’s instructions. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following 
field tests and inspections and prepare test reports: 

B. Perform the following tests and inspections: 
 
1. Test and inspect the installed welded connection to verify proper installation per 

manufacturer’s instructions. 

END OF SECTION 260526 




