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SECTION 060900
WooD and plastic fastenings
PART 1
GENERAL
1.1 SECTION INCLUDES

A. Pre-engineered metal or plastic connectors used to support a wood, plated truss or composite wood, from a concrete, masonry, steel, wood, or composite wood supporting member(s).
1.2 RELATED SECTIONS

A. Section 033000 – Cast-In-Place Concrete – Concrete provides support or anchorage.

B. Section 040500 – Common Work Results for Masonry – Masonry provides support or anchorage.

C. Section 042000 – Unit Masonry – Unit Masonry provides support or anchorage.

D. Section 051200 – Structural Steel Framing – Steel provides support or anchorage.

E. Section 061000 – Rough Carpentry – Wood supported by fastenings or providing support or anchorage.

1.3 REFERENCES

A. ASTM A36 – Carbon Structural Steel
B. ASTM A193 – Alloy Steel and Stainless Steel Bolting Materials for High Temperature Service 

C. ASTM A240 – Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and Strip for Pressure Vessels and for General Applications

D. ASTM A307 – Carbon Steel Bolts and Studs
E. ASTM A449 – Hex Cap Screws, Bolts and Studs, Steel, Heat Treated
F. ASTM A480 – General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip

G. ASTM A493 – Stainless Steel Wire and Wire Rods for Cold Heading and Cold Forging

H. ASTM A500 – Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes
I. ASTM A653 – Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
J. ASTM A706 – Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
K. ASTM A924 – General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process 

L. ASTM A1011 – Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability and Ultra-High Strength
M. ASTM D7147 – Standard Specification for Testing and Establishing Allowable Loads of Joist Hangers.

N. ASTM D2395 – Standard Test Methods for Specific Gravity of Wood and Wood-Based Materials

O. ASTM F1554 – Anchor Bolts, Steel
P. ASTM F1575 – Standard Test Method for Determining Bending Yield Moment of Nails 
Q. ASTM F1667 – Driven Fasteners:  Nails, Spikes, and Staples
R. ICC-ES AC13 – Acceptance Criteria for Joist Hangers and Similar Devices

S. ICC-ES AC116 – Acceptance Criteria for Nails and Spikes

T. ICC-ES AC118 – Acceptance Criteria for Tapping Screw Fasteners

U. ICC-ES AC120 – Acceptance Criteria for Wood Screws Used in Horizontal Diaphragms and Vertical Shear Walls

V. ICC-ES AC155 – Acceptance Criteria for Hold-Downs (Tie-Downs) Attached to Wood Members
W. ICC-ES AC233 – Acceptance Criteria for Alternate Dowel-Type Threaded Fasteners
X. ICC-ES AC261 – Acceptance Criteria for Connectors Used with Cold-Formed Steel Structural Members
Y. ICC-ES AC316 – Acceptance Criteria for Shrinkage Compensating Devices

Z. ICC-ES AC398 – Acceptance Criteria for Cast-In-Place Cold-Formed Steel Connectors in Concrete for Light-Frame Construction
AA. ICC-ES AC399 Acceptance Criteria for Cast-In-Place Proprietary Bolts in Concrete for Light-Framed Construction
AB. AISI 2001 – Cold-Formed Steel Specification
AC. 2005 NDS – National Design Specification

1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to job site in manufacturer’s or distributor’s packaging undamaged, complete with installation instructions.
B. Protect and handle materials in accordance with manufacturer’s recommendations to prevent damage or deterioration.

PART 2
PRODUCTS
2.1 MANUFACTURERS

A. Manufacturer:  Simpson Strong-Tie Co., Inc.

2.2 MATERIALS

A. Steel:

1. Sheet:  ASTM A36, ASTM A653, ASTM A1011
2. Fasteners:  ASTM A307, ASTM F1554, ASTM F1667, SAE C1022 (SDS Screws)
B. Stainless Steel:
1. Sheet:  ASTM A240, ATTM A480
2. Fasteners: ASTM A493 
C. Finishes:

1. Gray paint
2. Hot-dipped galvanized or electro-plated galvanized: G90, G185 (ZMAX or HDG)

3. Powder-coated paint
4. Electro-galvanized, Zinc dichromate and Double Barrier for SD and SDS screws
2.3 FABRICATION

A. Shop assembly to occur per the manufacturer’s approved production drawings.
B. Fabrication tolerances per manufacturer.
C. Fabrication requiring welding shall be performed in accordance with the current American Welding Society's standards.

D. The manufacturer’s identification shall be stamped into the metal or wood part and a label may be attached to the part with adhesive.

2.4 TESTING

A. Allowable loads published in manufacturer's  catalog to be determined using the minimum load from static and/or cyclic analysis and one or more of the following test methods:
1. Static load tests in wood assemblies

2. Static load tests in steel jigs

3. Static load tests of products embedded in concrete or masonry

B. Testing to determine allowable loads shall be performed as per the applicable ICC-ES Acceptance Criteria or ASTM standard. 
C. Allowable loads for hangers are determined by a static load test resulting in not more than a 1/8" deflection of the joist relative to the header, or either the lowest of 3 or average of 6 ultimate load divided by 3, or the fastener allowable load as determined by the NDS, whichever is lowest.
D. Manufacturer to provide code testing data on all products that have been code tested upon request.

PART 3
EXECUTION
3.1 EXAMINATION

A. Unless otherwise noted in the manufacturer's catalog, allowable loads are for Douglas Fir-Larch under continuously dry conditions.  Allowable loads for other species or conditions must be adjusted according to the code.  See manufacturer's catalog for additional notes and requirements.

B. Built up lumber (multiple members) must be fastened together to act as one unit to resist the applied load.
C. Verify that the dimensions of the supporting member are sufficient to receive the specified fasteners.

3.2 INSTALLATION

A. Unless otherwise noted in the manufacturer's catalog, bolts, screws and/or nails shall not be combined.
B. All nails shall be common unless otherwise noted in the manufacturer's catalog or substituted by the engineer of record with a reduction taken.
C. Unless otherwise noted in the manufacturer's catalog, bending steel in the field may cause fractures at the bend line.  Fractured steel will not carry the allowable load and must be replaced.  When bending is allowed or required in the catalog, the connector shall be allowed one cycle bend, one time only.
D. Galvanized connectors should not be placed in contact with treated wood unless the treated wood is adequately verified to be suitable for such contact.  Some wood treatments may accelerate metal deterioration.  See the manufacturer's catalog for specific recommendations.
E. A fastener that splits the wood will not carry the allowable load.  Evaluate splits to determine if the connection will perform as required.  Dry wood will split more easily and should be evaluated as needed.  If wood tends to split, consider pre-boring holes with a diameter not exceeding 0.75 of the nail diameter, for screws in wood with a specific gravity of 0.5 or greater use: 5/32" for SDS, 5/64" for SD9 or SD10, and 1/16" for SD8 (2005 NDS  11.1.4 and 11.1.5.3).  
F. Wood shrinkage will be taken into consideration when designing and installing connections. 
G. Built-up lumber (multiple members) must be fastened together to act as one unit to resist the applied load.
H. Top flange hangers may cause unevenness.   Possible remedies should be evaluated by a professional and include using a face mount hanger, routering the beam, or cutting the subfloor to accommodate the top flange thickness.
I. Do not overload by exceeding the manufacturer's catalog allowable load values.
J. Unless otherwise noted in the manufacturer's catalog, fill all fastener holes with fastener types as specified in the manufacturer's catalog.
K. All specified fasteners must be installed according to the instructions in the manufacturer's catalog.
L. Bolt holes shall be a minimum of 1/32" and a maximum of 1/16" larger than the bolt diameter (2005 NDS 11.1.2.2).
M. Install all specified fasteners before loading the connection.  
N. Use proper safety equipment.
O. Welding shall be in accordance with the Welding Society (AWS) standards.
P. Welding galvanized steel may produce harmful fumes.  Follow proper welding procedures and safety precautions.  
Q. Nail tools with hole-location mechanisms may be used to install connectors, provided the correct quantity and type of nails are properly installed in the nail holes.
R. The joist shall bear completely on the connector seat the gap between the joist end and the header or back plate of the hanger shall not exceed 1/8".

S. The installer of ATS systems shall cut rods to length as required.

T. Anchor bolt nuts should be finger-tight plus 1/3 to ½ turn with a wrench.  Do not use an impact wrench to tighten nuts on the anchor bolts.
U. Modifications to products or changes in installation procedures should only be made by a qualified designer.  The performance of such modified products or altered installation procedure is the sole responsibility of the designer.
3.3 FIELD QUALITY CONTROL

A. Determine that the proper part is being used in the correct application and has been fabricated by the approved manufacturer by observation of the stamp into the metal part and/or the adhesive label on the product denoting part and manufacturer name.
B. Before substituting another brand, confirm load capacity based on published testing data and calculations per section 2.4.  The engineer/designer of record shall evaluate and give written approval for substitution prior to installation.
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