
Educational Bulletin No. 1
PROJECT SPECIFICATIONS FOR HIGH-STRENGTH BOLTS
 

Trouble-free construction using high-strength bolts begins with the engineer's project specifications, which contain provisions to assure fasteners of the specified strength are supplied and that they are installed by procedures that assure the reliable performance in the completed structure. The following are suggested provisions to be incorporated in the project specifications:
 

Material Standards
The publications listed below form a part of this specification to the extent that they are referenced. Publications are referred to in the text by basic specification designation only.
American Society for Testing and Materials
ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 Minimum Tensile Strength.
ASTM A490 - Heat-treated Steel Structural Bolts, 150 ksi Minimum Tensile Strength.

ASTM F 1852 - “Twist-Off” Type Tension Control Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

ASTM A 563 - Standard Specification for Carbon and Alloy Steel Nuts

ASTM A 194 - Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both

ASTM F 436 - Standard Specification for Hardened Steel Washers

ASTM F 959 - Standard Specification for Compressible-Washer-Type Direct Tension Indicators for Use with Structural Fasteners
Research Council on Structural Connections
Specification for Structural Joints Using ASTM A325 or A490 Bolts. 
Endorsed by AISC.
 Evidence of Conformity
The supplier shall certify that bolts, nuts and washers furnished comply with all of the appropriate requirements of the applicable specifications, and shall provide complete manufacturer's mill test report (Manufacturer's Inspection Certificate). For fasteners to be accepted, certification numbers shall appear on the product containers and correspond to the identification numbers on the mill test reports (Manufacturer's Inspection certificate).
Manufacturer's symbol and grade markings shall appear on all bolts, nuts and direct tension indicators.
 

Field Erection And Shop Assembly
· High-strength bolt installation and tightening shall be in accordance with Section 8 of the Specification for Structural Joints Using ASTM A325 or A490 Bolts. 

· Regardless of installation requirements for the project, whenever high-strength bolts are to be installed, not less than three bolt, nut and washer assemblies from each lot supplied shall be tested in a tension measuring device at the job site at the beginning of bolting start-up to demonstrate that the bolts and nuts, when used together, can develop tension not less than 1.05 times that specified in Table 8.1 for the size and grade. The bolt tension shall be developed by tightening the nut. A representative of the manufacturer or supplier shall be present, if required by the Engineer of Record, to assure that the fasteners are properly used, and to demonstrate that the fastener assemblies supplied satisfy the specification requirements. 

 

Inspection
Inspection procedures should be in accordance with Section 9 of the Specification for Structural Joints Using ASTM A325 or A490 Bolts. The inspector shall confirm that the materials meet the project specification and that they are properly cared for. He shall confirm that the faying surfaces have been properly prepared before the connections are assembled. He shall observe the specified job site testing and calibration and confirm that the procedure to be used does provide the required tension. He then monitors the work to assure the tested procedures are routinely followed on the joints that are specified to be fully tensioned.
