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SECTION 013000 - SUBMITTALS 

PART 1 GENERAL 

A. Submittal Procedures 

1. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. Transmit each submittal sufficiently in advance of performance of related 

construction activities to avoid delay. 

a. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals 

and related activities that require sequential activity. 

b. Coordinate transmittal of different types of submittals for related elements of the Work so 

processing will not be delayed by the need to review submittals concurrently for 

coordination. The Professional reserves the right to withhold action on a submittal 

requiring coordination with other submittals until related submittals are received. 

c. Processing: Allow sufficient review time so that installation will not be delayed as a result 

of the time required to process submittals, including time for resubmittals. 

i. Allow two weeks for initial review. Allow additional time if processing must be 

delayed to permit coordination with subsequent submittals. The Professional will 

promptly advise the Contractor when a submittal being processed must be 

delayed for coordination. 

ii. If an intermediate submittal is necessary, process the same as the initial 

submittal. 

iii. Allow two weeks for reprocessing each submittal. 

iv. (4) No extension of Contract Time will be authorized because of failure to 

transmit submittals to the Professional sufficiently in advance of the Work to 

permit processing. 

2. Submittal Preparation: Place a permanent label or title block on each submittal for identification. 

Indicate the name of the entity that prepared each submittal on the label or title block. 

a. Provide a space approximately 4" x 5" on the label or beside the title block on Shop 

Drawings to record the Contractor's review and approval markings and the action taken. 

b. Include the following information on the label for processing and recording action taken. 

i. Project name 

ii. Date 

iii. Name and address of Professional 

iv. Name and address of Contractor 

v. Name and address of subcontractor 

vi. Name and address of supplier 

vii. Name of manufacturer 

viii. Number and title of appropriate Specification Section 

ix. Drawing number and detail references, as appropriate 

3. Submittal Transmittal: Package each submittal appropriately for transmittal and handling. Transmit 

each submittal from Contractor to Professional using a transmittal form. Submittals received from 
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sources other than the Contractor will be returned without action. On the transmittal, record 

relevant information and requests for data. On the form, or separate sheet, record deviations from 

Contract Document requirements, including minor variations and limitations. Include Contractor's 

certification that information complies with Contract Document requirements. 

END OF SECTION 
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SECTION 031000
CONCRETE FORMING AND ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

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

B. Form accessories.

C. Form stripping.

1.02 RELATED REQUIREMENTS

A. Section 032000 - Concrete Reinforcing.

B. Section 033000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).

C. ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials; 2010
(Reapproved 2015).

D. ACI SPEC-301 - Specifications for Concrete Construction; 2020.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS

2.01 FORMWORK - GENERAL

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

B. Design and construct concrete that complies with design with respect to shape, lines, and
dimensions.

C. Comply with guidelines of ACI347R with respect to design, fabrication, erection, and removal of
formwork that will produce concrete complying with tolerances of ACI 117.

D. Comply with relevant portions of ACI CODE-318, ACI PRC-347, and ACI SPEC-301.

2.02 WOOD FORM MATERIALS

A. Form Materials:  At the discretion of the Contractor. Form materials shall provide sufficeint
strength to withstand hydrostatic head without distortion in excess of permitted tolerances

2.03 FORMWORK ACCESSORIES

A. Form Release Agent:  Capable of releasing forms from hardened concrete without staining or
discoloring concrete or forming bugholes and other surface defects, compatible with concrete
and form materials, and not requiring removal for satisfactory bonding of coatings to be applied.
1. Do not use materials containing diesel oil or petroleum-based compounds.

PART 3  EXECUTION

3.01 EXAMINATION

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

3.02 EARTH FORMS

A. Earth forms are not permitted.

3.03 ERECTION - FORMWORK

A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with
requirements of ACI SPEC-301.
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B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to
overstressing by construction loads.

3.04 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturer's recommendations.

B. Do not apply form release agent where concrete surfaces will receive special finishes or applied
coverings that are affected by agent.  Soak inside surfaces of untreated forms with clean water.
 Keep surfaces coated prior to placement of concrete.

3.05 FORMWORK TOLERANCES

A. Construct formwork to maintain tolerances required by ACI SPEC-117, unless otherwise
indicated.

3.06 FORM REMOVAL

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own
weight and imposed loads.

END OF SECTION
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SECTION 032000
CONCRETE REINFORCING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Reinforcing steel for cast-in-place concrete.

B. Supports and accessories for steel reinforcement.

1.02 RELATED REQUIREMENTS

A. Section 031000 - Concrete Forming and Accessories.

B. Section 033000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. ACI MNL-66 - ACI Detailing Manual; 2020.

C. ACI SPEC-301 - Specifications for Concrete Construction; 2020.

D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

E. CRSI (DA4) - Manual of Standard Practice; 2023.

F. CRSI (P1) - Placing Reinforcing Bars, 10th Edition; 2019.

1.04 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI SPEC-301.

PART 2  PRODUCTS

2.01 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi) (420 MPa).

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

reinforcement during concrete placement.
3. Provide galvanized, plastic, or plastic coated steel components for placement within 1-1/2

inches (38 mm) of weathering surfaces.

2.02 FABRICATION

A. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice.

PART 3  EXECUTION

3.01 PLACEMENT

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

END OF SECTION
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SECTION 033000
CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Floors and slabs on grade.

C. Concrete ​foundation walls ​.

D. Concrete foundations and anchor bolts for pre-engineered building.

E. Joint devices associated with concrete work.

F. Concrete curing.

1.02 RELATED REQUIREMENTS

A. Section 031000 - Concrete Forming and Accessories:  Forms and accessories for formwork.

B. Section 032000 - Concrete Reinforcing.

C. Section 079200 - Joint Sealants:  Products and installation for sealants and joint fillers for saw
cut joints and isolation joints in slabs.

1.03 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide;
2022.

C. ACI PRC-302.1 - Guide to Concrete Floor and Slab Construction; 2015.

D. ACI PRC-304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000
(Reapproved 2009).

E. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.

F. ACI PRC-306 - Guide to Cold Weather Concreting; 2016.

G. ACI PRC-308 - Guide to External Curing of Concrete; 2016.

H. ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).

I. ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials; 2010
(Reapproved 2015).

J. ACI SPEC-301 - Specifications for Concrete Construction; 2020.

K. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.

L. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2023.

M. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 50 mm [2 in.] Cube Specimens); 2023.

N. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.

O. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

P. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method; 2023.

Q. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a
(Reapproved 2016).

R. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete; 2023, with Editorial Revision.

S. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete; 2021.
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T. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2020.

U. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2020.

V. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete; 2022.

W. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving
and Structural Construction (Nonextruding and Resilient Asphalt Types); 2023.

X. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2018a.

Y. COE CRD-C 513 - Handbook for Concrete and Cement Corps of Engineers Specifications for
Rubber Waterstops; 1974.

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

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with
specified requirements and installation instructions.
1. For curing compounds, provide data on method of removal in the event of incompatibility

with floor covering adhesives.

C. Mix Design:  Submit proposed concrete mix design.
1. Indicate proposed mix design complies with requirements of ACI SPEC-301, Section 4 -

Concrete Mixtures.
2. Indicate proposed mix design complies with requirements of ACI CODE-318, Chapter 5 -

Concrete Quality, Mixing and Placing.

D. Test Reports:  Submit report for each test or series of tests specified.

E. Test Reports:  Submit termite-resistant sheet manufacturer's summary of independent
laboratory and field testing for effectiveness in subterranean termite exclusion.

F. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI SPEC-301 and ACI CODE-318.

B. Follow recommendations of ACI PRC-305 when concreting during hot weather.

C. Follow recommendations of ACI PRC-306 when concreting during cold weather.

1.06 WARRANTY

A. Slabs with Porosity Inhibiting Admixture (PIA) or Moisture Vapor Reducing Admixture (MVRA):
Provide warranty to cover cost of flooring failures due to moisture migration from slabs for life of
the concrete.
1. Include cost of repair or removal of failed flooring, placement of topical moisture

remediation system, and replacement of flooring with comparable flooring system.

B. Moisture Emission-Reducing Curing and Sealing Compound, Membrane-Forming:  Provide
warranty to cover cost of flooring delamination failures for 10 years.
1. Include cost of repair or removal of failed flooring, remediation with a moisture vapor

impermeable surface coating, and replacement of flooring with comparable flooring
system.

PART 2  PRODUCTS

2.01 FORMWORK

A. Comply with requirements of Section 031000.
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2.02 REINFORCEMENT MATERIALS

A. Comply with requirements of Section 032000.

2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, Type I - Normal Portland type.  

B. Fine and Coarse Aggregates:  ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.

C. Fly Ash:  ASTM C618, Class C or F.

D. Calcined Pozzolan:  ASTM C618, Class N.

E. Silica Fume:  ASTM C1240, proportioned in accordance with ACI PRC-211.1.

F. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.04 ADMIXTURES

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight
of cement.

B. Air Entrainment Admixture:  ASTM C260/C260M.

2.05 ACCESSORY MATERIALS

A. Non-Shrink Cementitious Grout:  Premixed compound consisting of nonmetallic aggregate,
cement, water reducing and plasticizing agents.
1. Grout:  Comply with ASTM C1107/C1107M.
2. Minimum Compressive Strength at 48 Hours, ASTM C109/C109M:  2,000 pounds per

square inch (13.7 MPa).
3. Minimum Compressive Strength at 28 Days, ASTM C109/C109M:  7,000 pounds per

square inch (48 MPa).

2.06 BONDING AND JOINTING PRODUCTS

A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M,
Type II.

B. Waterstops:  Rubber, complying with COE CRD-C 513.
1. Configuration:  As indicated on drawings.
2. Size:  As indicated on drawings.

C. Reglets:  Formed steel sheet, galvanized, with temporary filler to prevent concrete intrusion
during placement.
1. Size:  1/2 inch (13 mm) throat, 1/2 inch (13 mm) deep.

D. Slab Isolation Joint Filler:  1/2-inch (13 mm) thick, height equal to slab thickness, with
removable top section forming 1/2-inch (13 mm) deep sealant pocket after removal.
1. Material:  ASTM D1751, cellulose fiber.

E. Slab Contraction Joint Device:  Preformed linear strip intended for pressing into wet concrete to
provide straight route for shrinkage cracking.

F. Slab Construction Joint Devices:  Combination keyed joint form and screed, galvanized steel,
with rectangular or round knockout holes for conduit or rebar to pass through joint form at 6
inches (150 mm) on center; ribbed steel stakes for setting.
1. Provide removable plastic cap strip that forms wedge-shaped joint for sealant installation.
2. Height:  To suit slab thickness.

2.07 CURING MATERIALS

A. Curing Compound, Naturally Dissipating:  Clear, water-based, liquid membrane-forming
compound; complying with ASTM C309.
1. Product dissipates within 4 to 6 weeks.
2. Products:

a. Dayton Superior Corporation ​; Clear Cure VOC J7WB ​:
  www.daytonsuperior.com/#sle.
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b. Kaufman Products Inc; Thinfilm 420 Resin Base:  www.kaufmanproducts.net/#sle.
c. SpecChem, LLC; SpecRez:  www.specchemllc.com/#sle.
d. W. R. Meadows, Inc ​; 1100-Clear ​:  www.wrmeadows.com/#sle.

2.08 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI PRC-211.1 recommendations.

B. Concrete Strength:  Establish required average strength for ​ each type of ​ concrete on the basis
of ​field experience or trial mixtures ​, as specified in ACI SPEC-301.
1. For trial mixtures method, employ independent testing agency acceptable to Owner for

preparing and reporting proposed mix designs.

C. Admixtures:  Add acceptable admixtures as recommended in ACI PRC-211.1 and at rates
recommended or required by manufacturer.

D. Normal Weight Concrete:
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:

 3,000 pounds per square inch (20.7 MPa).
2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Calcined Pozzolan Content:  Maximum 10 percent of cementitious materials by weight.
4. Silica Fume Content:  Maximum 5 percent of cementitious materials by weight.
5. Water-Cement Ratio:  Maximum 40 percent by weight.
6. Total Air Content:  4 percent, determined in accordance with ASTM C173/C173M.
7. Maximum Slump:  3 inches (75 mm).
8. Maximum Aggregate Size:  5/8 inch (16 mm).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A. Verify that forms are clean and free of rust before applying release agent.

B. Coordinate placement of embedded items with erection of concrete formwork and placement of
form accessories.

C. Prepare existing concrete surfaces to be repaired according to ICRI 310.2R ​​.

D. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by
cleaning and applying bonding agent in according to bonding agent manufacturer's instructions.
1. Use latex bonding agent only for non-load-bearing applications.

E. In locations where new concrete is doweled to existing work, drill holes in existing concrete,
insert steel dowels and pack solid with non-shrink grout.

F. Interior Slabs on Grade:  Install vapor retarder under interior slabs on grade.  Comply with
ASTM E1643.  Lap joints minimum 6 inches (150 mm).  Seal joints, seams and penetrations
watertight with manufacturer's recommended products and follow manufacturer's written
instructions.  Repair damaged vapor retarder before covering.

3.03 PLACING CONCRETE

A. Place concrete in accordance with ACI PRC-304.

B. Place concrete for floor slabs in accordance with ACI PRC-302.1.

C. Notify Owner not less than 24 hours prior to commencement of placement operations.

D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and
test samples taken.

E. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint
devices will not be disturbed during concrete placement.

F. Place concrete continuously without construction (cold) joints wherever possible; where
construction joints are necessary, before next placement prepare joint surface by removing
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laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure
water jetting.

G. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.

3.04 SLAB JOINTING

A. Locate joints as indicated on drawings.

B. Anchor joint fillers and devices to prevent movement during concrete placement.

C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total
height equal to thickness of slab, set flush with top of slab.

D. Load Transfer Construction and Contraction Joints:  Install load transfer devices as indicated;
saw cut joint at surface as indicated for contraction joints.

E. Saw Cut Contraction Joints:  Saw cut joints before concrete begins to cool, within 4 to 12 hours
after placing; use 3/16 inch (5 mm) thick blade and cut at least 1 inch (25 mm) deep but not
less than one quarter (1/4) the depth of the slab.

F. Construction Joints:  Where not otherwise indicated, use metal combination screed and key
form, with removable top section for joint sealant.

3.05 FLOOR FLATNESS AND LEVELNESS TOLERANCES

A. Maximum Variation of Surface Flatness:
1. Exposed Concrete Floors:  1/4 inch (6 mm) in 10 feet (3 m).
2. Under Seamless Resilient Flooring:  1/4 inch (6 mm) in 10 feet (3 m).
3. Under Carpeting:  1/4 inch (6 mm) in 10 feet (3 m).

B. Correct the slab surface if tolerances are less than specified.

C. Correct defects by grinding or by removal and replacement of the defective work.  Areas
requiring corrective work will be identified.  Re-measure corrected areas by the same process.

3.06 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch (6 mm) or
more in height.

C. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 inch (6
mm) or more in height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive,

not more than 24 hours after form removal.

D. Concrete Slabs:  Finish to requirements of ACI PRC-302.1 and as follows:
1. Other Surfaces to Be Left Exposed:  Trowel as described in ACI PRC-302.1, minimizing

burnish marks and other appearance defects.

E. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at
1:100 nominal.

3.07 CURING AND PROTECTION

A. Comply with requirements of ACI PRC-308. Immediately after placement, protect concrete from
premature drying, excessively hot or cold temperatures, and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than seven days.

C. Surfaces Not in Contact with Forms:
1. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.

 Keep continuously moist for not less than three days by water ponding, water-saturated
sand, water-fog spray, or saturated burlap.
a. Spraying:  Spray water over floor slab areas and maintain wet.

2. Final Curing:  Begin after initial curing but before surface is dry.
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a. Curing Compound:  Apply in two coats at right angles, using application rate
recommended by manufacturer.

3.08 FIELD QUALITY CONTROL

 A. Provide free access to concrete operations at project site and cooperate with appointed firm.

B. Submit proposed mix design of each class of concrete to inspection and testing firm for review
prior to commencement of concrete operations.

C. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure three concrete
test cylinders.  Obtain test samples for every 100 cubic yards (76 cu m) or less of each class of
concrete placed.

D. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

3.09 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to Owner and Contractor
 within 24 hours of test.

B. Defective Concrete:  Concrete not complying with required lines, details, dimensions,
tolerances or specified requirements.

C. Repair or replacement of defective concrete will be determined by the Owner.  The cost of
additional testing shall be borne by Contractor when defective concrete is identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of Owner for each individual area.

3.10 PROTECTION

A. Do not permit traffic over unprotected concrete floor surface until fully cured.

END OF SECTION
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SECTION 055000
METAL FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop fabricated ​steel ​ ​items. ​

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

D. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

F. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

G. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

H. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

I. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

J. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel
AC172; 2019.

K. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

M. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS

A. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.

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

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  A qualified steel fabricator that is accredited by IAS AC172.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.
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D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

E. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.

F. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

G. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

H. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Continuously seal joined members by intermittent welds and plastic filler.

D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

F. Furnish components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS

A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.

2.04 FINISHES - STEEL

A. Zinc coat steel items.
1. Exceptions:  Galvanize ​items to be embedded in concrete ​.

B. Prepare surfaces to be primed in accordance with SSPC-SP2.

C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

D. Zinc Coating:  One coat.

E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M
requirements.  Provide minimum 1.7 oz/sq ft galvanized coating. (Provide minimum 530 g/sq m
galvanized coating.)

F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch (3 mm) maximum difference in diagonal measurements.

B. Maximum Offset Between Faces:  1/16 inch (1.5 mm).

C. Maximum Misalignment of Adjacent Members:  1/16 inch (1.5 mm).

D. Maximum Bow:  1/8 inch (3 mm) in 48 inches (1.2 m).

E. Maximum Deviation From Plane:  1/16 inch (1.5 mm) in 48 inches (1.2 m).

PART 3  EXECUTION

3.01 EXAMINATION

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

3.02 PREPARATION

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

3.03 INSTALLATION

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

C. Field weld components as indicated on drawings.

D. Perform field welding in accordance with AWS D1.1/D1.1M.

E. Obtain approval prior to site cutting or making adjustments not scheduled.

F. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION
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SECTION 074113
     METAL ROOF PANELS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Structural metal roof panel system.

B. Architectural metal roof panel system.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

C. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017 (Reapproved 2023).

D. ASTM E1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and
Siding Systems by Uniform Static Air Pressure Difference; 2005 (Reapproved 2017).

E. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel
Systems by Uniform Static Air Pressure Difference; 1995 (Reapproved 2018).

1.04 SUBMITTALS

A. Product Data:  Manufacturer's data sheets on each product used, including:
1. Storage and handling requirements and recommendations.
2. Installation methods.
3. Specimen warranty.

B. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.
1. Show field-fabricated or field-assembled work.

C. Samples:  For each roofing system specified, submit samples of minimum size 12 inches (305
mm) square, representing actual roofing metal, thickness, profile, color, and texture.

D. Manufacturer's qualification statement: Provide documentation showing metal roof panel
fabricator is accredited under IAS AC472.

E. Warranty:  Submit specified manufacturer's warranty and complete forms in Owner's name and
register with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section and with at least three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Provide strippable plastic protection on prefinished roofing panels for removal after installation.

B. Store roofing panels on project site as recommended by manufacturer to minimize damage to
panels prior to installation.

1.07 WARRANTY

A. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of
exterior finish. Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

A. Section 079200 - Joint Sealants.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

C. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017 (Reapproved 2023).

D. ASTM E1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and
Siding Systems by Uniform Static Air Pressure Difference; 2005 (Reapproved 2017).

E. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel
Systems by Uniform Static Air Pressure Difference; 1995 (Reapproved 2018).

1.04 SUBMITTALS

A. Product Data:  Manufacturer's data sheets on each product used, including:
1. Storage and handling requirements and recommendations.
2. Installation methods.
3. Specimen warranty.

B. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.
1. Show field-fabricated or field-assembled work.

C. Samples:  For each roofing system specified, submit samples of minimum size 12 inches (305
mm) square, representing actual roofing metal, thickness, profile, color, and texture.

D. Manufacturer's qualification statement: Provide documentation showing metal roof panel
fabricator is accredited under IAS AC472.

E. Warranty:  Submit specified manufacturer's warranty and complete forms in Owner's name and
register with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section and with at least three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Provide strippable plastic protection on prefinished roofing panels for removal after installation.

B. Store roofing panels on project site as recommended by manufacturer to minimize damage to
panels prior to installation.

1.07 WARRANTY

A. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of
exterior finish. Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.
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PART 2 PRODUCTS

2.01 ARCHITECTURE METAL ROOF PANELS

A. Architectural Metal Roofing: Provide manufacturer's special warranty covering failure of factory-
applied exterior finish on metal roof panels and agreeing to repair or replace panels that show
evidence of finish degradation, including significant fading, chalking, cracking, or peeling within
specified warranty period of five years from Date of Substantial Completion.

B. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing
system, including agreement to repair or replace roofing that fails to keep out water within
specified  warranty period of five years from Date of Substantial Completion.

C. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing
system, including agreement to repair or replace roofing that fails to keep out water within
specified warranty period of five years from Date of Substantial Completion.

2.02 PERFORMANCE REQUIREMENTS

A. Metal Roof Panels:  Provide complete roofing assemblies, including roof panels, clips,
fasteners, connectors, and miscellaneous accessories, tested for conformance with the
following minimum standards:
1. Structural Design Criteria:  Provide panel assemblies designed to safely support design

loads at support spacing indicated, with deflection not to exceed L/180 of span length (L)
when tested in accordance with ASTM E1592.

2. Overall:  Complete weathertight system tested and approved in accordance with ASTM
E1592.

3. Thermal Movement:  System to accommodate without deformation anticipated thermal
movement over ambient temperature range of 100 degrees F (56 degrees C).

2.03 ATTACHMENT SYSTEM

A.  Mechanically Fastened System: Use corrosion-resistant bolts or screws per the manufactures

   2.04 FABRICATION

A. Panels:  Provide factory- or field-fabricated panels with applied finish and accessory items,
using manufacturer's standard processes as required to achieve specified appearance and
performance requirements.

B. Joints:  Provide captive gaskets, sealants, or separator strips at panel joints to ensure
weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel
movements.

2.05 FINISHES

A. Fluoropolymer Coil-Coating System:  Manufacturer's standard multicoat metal coil-coating
system including at least 70 percent polyvinylidene fluoride (PVDF) resin, and at least 80
percent of coil-coated metal surfaces having minimum total dry film thickness (DFT) of 0.9 mil,
0.0009 inch (0.023 mm); color and gloss to match sample.

2.06 ACCESSORIES

A. Miscellaneous Sheet Metal Items:  Provide flashings, gutters, downspouts, trim, moldings,
closure strips, preformed crickets, caps, and equipment curbs of same material, thickness, and
finish as used for roofing panels. Optionally, make items completely concealed after installation
of stainless steel.
1. Downspouts:  Open face, rectangular profile.

B. Rib and Ridge Closures:  Provide prefabricated, close-fitting components of steel with
corrosion-resistant finish or combination steel and closed-cell foam.

C. Sealants:
1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated

polyether/polyurethane.

recommendations to anchor the roofing into the underlying decking material. Space fasteners per  
manufacturers recommendations and ensure overlap of adjacent panels. 

 fasteners per 
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2. Concealed Sealant:  Non-curing butyl sealant or tape sealant; see Section 079200.
3. Seam Sealant:  Factory-applied, nonskinning, nondrying type.

D. Underlayment:  Synthetic non-asphaltic sheet, intended by manufacturer for mechanically
fastened roofing underlayment without sealed seams.

1. Type:  Woven polypropylene with anti-slip polyolefin coating on both sides.

2. Minimum Requirements:  Comply with requirements of ICC-ES AC188 for

non-self-adhesive sheet.

3. Self Sealability:  Passing nail sealability test specified in ASTM D1970/D1970M.

4. Flammability:  Minimum of Class A, when tested in accordance with ASTM E108.

5. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.

6. Water Vapor Permeance:  Vapor retarder; maximum of 1 perm,  when tested in accordance
with ASTM E96/E96M Procedure A (desiccant method).

7. Performance:  Meet or exceed requirements for ASTM D226/D226M, Type II asphalt-
saturated organic felt.

8. Liquid Water Transmission:  Passes ASTM D4869/D4869M.

9. Functional Temperature Range:  Minus 70 degrees F to 212 degrees F.

10. Fasteners:  As specified by manufacturer and building code qualification report or approval.

PART 3 EXECUTION

3.01 EXAMINATION

A. Do not begin installation of preformed metal roof panels until substrates have been prepared as
noted below.

B. If substrate preparation is the responsibility of another installer, notify Owner of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and other
adjoining work to ensure that completed roof does not leak.

B. Remove protective film from surface of roof panels immediately prior to installation; strip film
carefully to avoid damage to prefinished surfaces.

C. Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized asphalt
sheet, or other permanent method approved by metal roof panel manufacturer.

D. At locations where metal makes contact with wood or other absorbent material subject to
wetting, seal joints with sealing compound and apply one coat of heavy-bodied bituminous
paint.

3.03 INSTALLATION

A. Install roofing system in accordance with approved shop drawings and metal roof panel
manufacturer's instructions and recommendations, as applicable to specific project conditions;
securely anchor roofing system components in place, allowing for thermal and structural
movement.
1. Install roofing system with concealed clips and fasteners, except as otherwise

recommended by manufacturer for specific circumstances.
2. Minimize field cutting of panels. Where required, use methods that do not distort panel

profiles. Use of torches for cutting prohibited.

B. Accessories:  Install necessary components required for complete roofing assembly, including
flashings, gutters, downspouts, trim, moldings, closure strips, preformed crickets, caps,
equipment curbs, rib closures, ridge closures, and similar roof accessory items.

C. Install roofing felt and building paper slip sheet on roof sheathing before installing preformed
metal roof panels; secure by methods acceptable to roof panel manufacturer, minimizing use of
metal fasteners; apply from eaves to ridge in shingle fashion, overlapping horizontal joints at
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least 2 inches (50 mm) and side and end laps at least 3 inches (75 mm); offset seams in
building paper and seams in roofing felt.

D. Roof Panels:  Install metal roof panels in accordance with manufacturer's installation
instructions, minimizing transverse joints except at junction with penetrations.
1. Form weathertight standing seams incorporating concealed clips using an automatic

mechanical seaming device approved by panel manufacturer.
2. Install sealant or sealant tape at end laps and side joints as metal roof panel manufacturer

recommends.

3.04 CLEANING

A. Clean exposed sheet metal work at completion of installation. Remove grease and oil films,
excess joint sealer, handling marks, and debris from installation, leaving work clean and
unmarked, free from dents, creases, waves, scratch marks, or other damage to the finish.

3.05 PROTECTION

A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary
walkways or planks as necessary to avoid damage to completed work. Protect roofing until
completion of project.

B. Touch up, repair, or replace damaged roof panels or accessories before Date of Substantial
Completion.

END OF SECTION
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SECTION 074213
      METAL WALL PANELS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Manufactured metal exterior wall panels, with related flashings and accessory components

1.02 RELATED REQUIREMENTS

A. Section 072500 - Weather Barriers:  Weather barrier under wall panels.

B. Section 079200 - Joint Sealants:  Sealing joints between metal wall panel system and adjacent
construction.

C. Section 092116 - Gypsum Board Assemblies:  Wall panel substrate.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

1.04 SUBMITTALS

A. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips ​​, and
anchorage methods.

B. Samples:  Submit ​two ​ samples of ​wall panel and soffit panel ​, ​24 inches by 24 inches (610 mm
by 610 mm) ​ in size illustrating finish color, sheen, and texture.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in installing products specified in this section with
minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap.

B. Store prefinished material off the ground and protected from weather; prevent twisting, bending,
or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.

C. Prevent contact with materials that cause discoloration or staining of products.

PART 2 PRODUCTS

2.01 METAL WALL PANEL SYSTEM

A. Wall Panel System:  Factory-fabricated, prefinished metal panel system; site assembled.
1. Provide exterior panels.
2. Design and size components to support assembly dead loads, and to withstand live loads

caused by positive and negative wind pressure acting normal to plane of wall.
3. Design Pressure:  In accordance with applicable codes.
4. Maximum Allowable Deflection of Panel:  L/180 for length(L) of span.
5. Movement:  Accommodate movement within system without damage to components or

deterioration of seals, movement between system and perimeter components when
subject to seasonal temperature cycling; dynamic loading and release of loads; and
deflection of structural support framing.

6. Drainage:  Provide positive drainage to exterior for moisture entering or condensation
occurring within panel system.

7. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or
defects; pieces of longest practical lengths.

8. Corners:  Factory-fabricated in one continuous piece with minimum 2 inch returns.
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9. Provide continuity of weather barrier seal at building enclosure elements in accordance
with requirements; see Section 072500.

B. Exterior Wall Panels:
1. Profile:  ​Vertical ​​; delta rib style ​.
2. Side Seams:  Double-interlocked, tight-fitting, sealed with continuous gaskets.
3. Material:  Precoated steel sheet, ​26-gauge, 0.018-inch (0.46 mm) ​ minimum thickness.
4. Panel Width:  36 inches (914 mm).
5. Panel Depth: 5/8 inches
6. Color:  As selected by Owner from manufacturer's standard line.
7. Texture: Smooth

C. Soffit Panels
1. Profile:  ​Non-vented 16" soffit panel ​​; Flat profile with v stiffener ​.
2. Material:  Precoated steel sheet, ​26-gauge, 0.018-inch (0.46 mm) ​ minimum thickness.
3. Color:  As selected by Owner from manufacturer's standard line.

D. Formed corner or j-trim: Same material, thickness, and finish as exterior sheets; profile to suit
sytem; shop cut and factory mitered to required angles

E. Expansion Joints: Same material, thickness and finish as exterior sheets; 26 gage thick;
manufacturer's standard brake formed type, of profile to suit system.

F. Trim:  Same material, thickness, and finish as exterior sheets; brake-form to required profiles.

G. Anchors:  Galvanized steel.

2.02 MATERIALS

A. Precoated Steel Sheet:  Hot-dip galvanized steel sheet, ASTM A653/A653M, Structural Steel
(SS) or Forming Steel (FS), with G90/Z275 coating; continuous-coil coated on exposed
surfaces with specified finish coating and on panel back with specified panel back coating.

2.03 FINISHES

A. Exposed Surface Finish: Panel manufacturer's standard polyvinylidene fluoride (PVDF) coating,
top coat over epoxy primer.

B. Interior Application, Panel Finish: Panel manufacturer's standard siliconized polyester coating,
top coat over recommended primer.

2.04 ACCESSORIES

A. Gaskets:  Manufacturer's standard type suitable for use with system, permanently resilient;
ultraviolet and ozone resistant.

B. Sealants:
1. Exposed:  Elastomeric; silicone, polyurethane, or silyl-terminated polyether/polyurethane.
2. Concealed:  Noncuring butyl sealant or tape sealant; see Section 079200.

C. Fasteners:  Manufacturer's standard type to suit application; with soft neoprene washers, steel,
hot-dip galvanized. Fastener cap same color as exterior panel.

D. Field Touch-Up Paint:  As recommended by panel manufacturer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify building framing members are ready to receive panels.

B. Verify weather barrier has been installed over wall panel substrate; see Section 072500.

3.02 INSTALLATION

A. Install panels on walls and soffits in accordance with manufacturer's instructions.

B. Protect surfaces in contact with cementitious materials and dissimilar metals with bituminous
paint; allow to dry prior to wall panel installation.

C. Fasten panels to structural supports; align, level, and plumb.
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D. Locate joints over supports.

E. Provide expansion and control joints where indicated.

F. Use concealed fasteners unless otherwise indicated by Architect.

G. Seal and place gaskets to prevent weather penetration. Maintain neat appearance.

3.03 TOLERANCES

A. Offset from True Alignment between Adjacent Members Abutting or In-Line:  1/16 inch (1.6
mm), maximum.

B. Variation from Plane or Location as Indicated on Drawings:  1/4 inch (6.4 mm), maximum.

3.04 CLEANING

A. Remove site cuttings from finish surfaces.

B. Remove protective material from wall panel surfaces.

C. Clean and wash prefinished surfaces with mild soap and water; rinse with clean water.

D. Upon completion of installation, thoroughly clean prefinished aluminum surfaces in accordance
with AAMA 609 & 610

END OF SECTION
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SECTION 133419
METAL BUILDING SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manufacturer-engineered, shop-fabricated structural steel building frame.

B. Insulated Metal wall and roof panels including soffits, gutters and downspouts, and roof
mounted equipment curbs.

1.02 REFERENCE STANDARDS

A. AISC 360 - Specification for Structural Steel Buildings; 2022.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

D. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

E. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2023.

F. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

G. ASTM A529/A529M - Standard Specification for High-Strength Carbon-Manganese Steel of
Structural Quality; 2019.

H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

I. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

J. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2020.

K. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

L. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

M. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

N. IAS AC472 - Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building
Systems; 2018, with Editorial Revision (2019).

O. MBMA (MBSM) - Metal Building Systems Manual; 2019.

P. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

Q. UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies; Current Edition, Including
All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on profiles, component dimensions, fasteners.

C. Shop Drawings:  Indicate assembly dimensions, locations of structural members, ​connections ​;
wall and roof system dimensions, panel layout, general construction details, anchors and
methods of anchorage ​​, and installation; framing anchor bolt settings, sizes, locations from
datum, and ​foundation loads ​; indicate welded connections with AWS A2.4 welding symbols;
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indicate net weld lengths; provide professional seal and signature.

D. Samples:  Submit ​two ​ samples of precoated metal panels for each color selected, ​12 by 12
inch (610 by 610 mm) ​ in size illustrating color and texture of finish.

E. Manufacturer's Instructions:  Indicate preparation requirements, anchor bolt placement ​, and
miscellaneous connection details ​.

F. Erection Drawings:  Indicate members by label, assembly sequence, and temporary erection
bracing.

G. Manufacturer's Qualification Statement:  Provide documentation showing metal building
manufacturer is accredited under IAS AC472.
1. Include statement that manufacturer designs and fabricates metal building system as

integrated components and assemblies, including but not limited to primary structural
members, secondary members, joints, roof, and wall cladding components specifically
designed to support and transfer loads and properly assembled components form a
complete or partial building shell.

H. Project Record Documents:  Record actual locations of concealed components and utilities.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design structural components, develop shop drawings, and perform
shop and site work under direct supervision of a Professional Structural Engineer experienced
in design of this type of work.
1. Design Engineer Qualifications:  Licensed in the State in which the Project is located.
2. Comply with applicable code for submission of design calculations as required for

acquiring permits.
3. Cooperate with regulatory agency or authorities having jurisdiction (AHJ), and provide

data as requested.

B. Perform work in accordance with ​AISC 360 and MBMA (MBSM) ​.

C. Manufacturer Qualifications:  Company specializing in the manufacture of products similar to
those required for this project.
1. Not less than three years of documented experience.
2. Accredited by IAS in accordance with IAS AC472.

D. Erector Qualifications:  Company specializing in performing the work of this section ​with
minimum three years experience ​.

1.06 WARRANTY

A. Provide ​five ​ year manufacturer warranty for ​metal building system ​.
1. Include coverage for exterior pre-finished surfaces to cover pre-finished color coat against

chipping, cracking or crazing, blistering, peeling, chalking, or fading.  Include coverage for
weather tightness of building enclosure elements after installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Buildings Systems:
1. Butler Manufacturing Company ​​:  www.butlermfg.com
2. Chief Buildings ​​:  www.chiefbuildings.com
3. Metallic Building Systems ​​:  www.metallic.com
4. Nucor Building Systems ​​:  www.nucorbuildingsystems.com
5. VP Buildings ​​:  www.vp.com

2.02 ASSEMBLIES

A. Single span rigid frame.

B. Bay Spacing:  Per plan; Max allowable spacing of 35 ft
    C. Primary Framing:  Rigid frame of rafter beams and columns, canopy beams, and wind bracing.

D. Secondary Framing:  Purlins, and other items detailed.
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E. Wall System:  Preformed metal panels of horizontal profile, with sub-girt framing/anchorage
assembly, and accessory components.

F. Roof System:  Preformed metal panels oriented parallel to slope, with sub-girt
framing/anchorage assembly, insulation, and liner panels, and accessory components.

G. Roof Slope:  Refer to drawings.

2.03 MATERIALS - FRAMING

A. Structural Steel Members:  ASTM A36/A36M.

B. Structural Tubing:  ASTM A500/A500M Grade B cold-formed.

C. Plate or Bar Stock:  ASTM A529/A529M, Grade 50.

D. Anchor Bolts:  ASTM A307, Grade A, with no preference for protective coatings.

E. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1; galvanized to ASTM A153/A153M.

F. Welding Materials:  Perform in accordance with AWS D1.1/D1.1M.

G. Primer: Water-based acrylic primer
 

 
 
 
 
 

H. Grout:  ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic
aggregate, cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch (13.7 MPa).
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch (48 MPa).

2.04 MATERIALS - WALLS AND ROOF

A. Steel Sheet:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, Designation SS
(structural steel), Grade 33 (230), with G90/Z275 coating.

B. Joint Seal Gaskets:  Manufacturer's standard type.

C. Fasteners:  Manufacturer's standard type, galvanized to comply with requirements of ASTM
A153/A153M, finish to match adjacent surfaces when exterior exposed.

D. Sealant:  ASTM C920, elastomeric sealant with movement capability of at least plus/minus 50
percent; 100 percent silicone; for exposed applications, match adjacent colors as closely as
possible.

E. Trim, Closure Pieces, Caps, Flashings, Gutters, Downspouts, Rain Water Diverter, Fascias,
and Infills:  Same material, thickness and finish as exterior sheets; brake formed to required
profiles.

2.05 FABRICATION - FRAMING

A. Fabricate members in accordance with AISC 360 for plate, bar, tube, or rolled structural
shapes.

B. Anchor Bolts:  Formed with bent shank, assembled with template for casting into concrete.

2.06 FABRICATION - WALL AND ROOF PANELS

A. Siding:  Minimum ​0.018 inch (.4572 mm) ​ metal thickness, ​manufacturer's ​ profile ​ indicated ​, ​1.5
inch (38.1 mm) ​ deep, ​lapped ​ edges ​ fitted with continuous gaskets ​.

B. Roofing:  Minimum ​0.024 inch (.61 mm) ​ metal thickness, ​manufacturer's ​ profile, ​lapped ​ edges ​
fitted with continuous gaskets ​.

C. Girts/Purlins:  Rolled formed structural shape to receive siding, roofing and liner sheet.

D. Internal and External Corners:  Same material thickness and finish as adjacent material, profile
​brake formed ​ to required angles.  Back brace mitered internal corners with ​0.125 inch (3.2 mm) ​
thick sheet.

E. Expansion Joints:  Same material and finish as adjacent material ​ where exposed ​, ​0.125 inch
(3.2 mm) ​ thick, ​manufacturer's standard brake formed ​ type, of profile ​to suit system ​.

F. Flashings, Closure Pieces, Fascia:  Same material and finish as adjacent material, profile to
suit system.
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G. Fasteners:  To maintain load requirements and weather tight installation, same finish as
cladding, non-corrosive type.

2.07 FABRICATION - GUTTERS AND DOWNSPOUTS

A. Fabricate of same material and finish as roofing metal.

B. Form gutters and downspouts ​ and scuppers ​ of ​rectangular ​ profile and size ​ indicated ​ to collect
and remove water.  Fabricate with connection pieces.

C. Form sections in maximum possible lengths.  Hem exposed edges.  Allow for expansion at
joints.

D. Fabricate support straps of same material and finish as roofing metal, color as selected.

2.08 FINISHES

A. Framing Members:  Clean, prepare, and apply SSPC-Paint 20 zinc rich.
 B. Exterior Surfaces of ​Wall ​ Components and Accessories:  Precoated enamel on steel of

​modified silicone ​ finish, ​paint ​ color ​ as selected from manufacturer's standard range ​.

C. Interior Surfaces of ​Wall ​ Components and Accessories:  Precoated enamel on steel of ​modified
silicone ​ finish, ​paint ​ color ​ as selected from manufacturer's standard range ​.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that foundation, floor slab, mechanical and electrical utilities, and placed anchors are in
correct position

3.02 ERECTION - FRAMING

A. Erect framing in accordance with AISC 360.

B. Provide for erection and wind loads.  Provide temporary bracing to maintain structure plumb
and in alignment until completion of erection and installation of permanent bracing.  Locate
braced bays as indicated.

C. Set column base plates with non-shrink grout to achieve full plate bearing.

D. Do not field cut or alter structural members without approval.

E. After erection, prime welds, abrasions, and surfaces not shop primed.

3.03 ERECTION - WALL AND ROOF PANELS

A. Install in accordance with manufacturer's instructions.

B. Exercise care when cutting prefinished material to ensure cuttings do not remain on finish
surface.

C. Fasten cladding system to structural supports, aligned level and plumb.

D. Locate end laps over supports.  End laps minimum 2 inches (50 mm).  Place side laps over
bearing.

E. Provide expansion joints where indicated.

F. Use concealed fasteners.

G. Install insulation ​ and vapor retarder ​ utilizing ​Optiliner ​ for attachment.  ​Place wire mesh under
vapor retarder for support between framing members. ​

H. Install sealant and gaskets, providing weather tight installation.

3.04 ERECTION - GUTTERS AND DOWNSPOUTS

A. Rigidly support and secure components.  Join lengths with formed seams sealed watertight.
 Flash and seal gutters to downspouts.

B. Pitch Gutters down from the middle of the building to downspouts on each end

C. Install splash pans under each downspout.
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3.05 INSTALLATION - ACCESSORY COMPONENTS IN WALL SYSTEM

A. Install door frames, doors, overhead doors, and windows and glass in accordance with
manufacturer's instructions.

3.06 TOLERANCES

A. Framing Members:  1/4 inch (6 mm) from level; 1/8 inch (3 mm) from plumb.

B. Siding and Roofing:  1/8 inch (3 mm) from true position.

END OF SECTION


