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1. Purpose and Scope

This procedure is to ensure proper installation of shop installed bolts and shall apply to all employees of ABC Fabricators and anyone acting on their behalf. 

2. Procedure

2.1. GENERAL

Shipping bolts and bolts installed for temporary use or for fixtures are excluded from this procedure.

All bolting, including pre-installation verification and inspection conforms to the instalation requriements of RCSC.

One bolt, one washer and one nut of the same diameter, grade and production lot number constitute a “fastener assembly” (FA).

Unless otherwise stated in the contract documents, shop installed bolts will be A325 (HS) or F1852, Type 1 (TC).

2.2. RECEIVING

All structural FA’s will be received in sealed metal containers and stored in a clean, dry location out of weather. Certificates of conformance will be required with all shipments and will be reviewed.  When required by the project, certificates of conformance will also be forwarded to the customer. Certificates of conformance will accompany all structural bolts, shipped to the erection site.
Receiveing will inspect the container marking to assure that certificates of conformance match bolt type, lot and size designation on the side of the container.

2.3. PRE-INSTALLATION VERIFICATION

A representative sample of not fewer than three complete FA’s of each combination of diameter, length, grade and lot to be used in the work shall be checked with a pre-tension calibrator (Skidmore) to verify that the pretensioning method develops a pretension that is equal to or greater that 1.05 times that specified for installation and inspection in RCSC Table 8.1. 

Washers shall be used in the pre-installation verification assemblies as required in the work.

If the actual pretension developed in any of the FA’s is less than 1.05 times that specified for installation and inspection in RCSC Table 8.1, the cause(s) will be determined and resolved before the FA’s are used in the work.

2.4. SHOP INSTALLATION

The supervisor in charge of the bolting operation on the shop floor is responsible to assure that the correct FA’s are provided to the installation crew by the shop personnel drawing bolts from storage.

Installars issure that the finish on the faying surfaces is correct. For all joint types faying surfaces shall be free from dirt and other foreign material.

Faying surfact finish must conform to one of the following:

	Joint Type
	Allowable Finish

	Snug tight
	Coated, uncoated or galvanized

	Slip Critical

(Reference RCSC Section 3.2.2)
	Uncoated: Only light mill scale is permitted within 1” of any holes or in area within bolt pattern.

Coated: A blast surface finish is required before applying a Class A or Class B coating unless permitted by EOR within certain guidelines.

Hot dip Galvanize: Faying surfaces must be roughened by hand wire brushing. Power wire brushing is not allowed.


Procedure, snug tight 

1. Bring the plies to be connected into acceptable contact. Assure the holes align properly.

2. Make certain that the bolts are of the correct length both before tightening (by measuring the length under the head) and after tightening (the end of the bolt will be at least flush with the outside face of the nut but no longer than ¼” beyond the face of the nut).

3. Install the fastener assemblies finger tight.
4. Compact the joint to a snug tight condition by bringing the plies into firm contact. Starting at the most rigid part of the joint, systematically tighten each bolt with a few impacts of an impact wrench or by the full strength of a worker using a spud wrench.

NOTE: After completing the snug tight installation of the bolts in this fashion it may be necessary for some joints, particularly heavy or large joints, to go through one or more additional cycles of this procedure to assure firm contact.

2.5. METHODS OF TIGHTENING

Unless otherwise required by contract documents, ABC Fabricators regularly uses two methods of tightening. See shop details for the specific method for each project:

TURN-OF-THE-NUT

Assure that the element not turned byt the wrench is prevented from turning.

Make a paint or crayon mark across the face of the bolt end and the nut face prior to the final tightening.

Starting at the most rigid part of the joint and working toward the free end rotate the nut or the head the amount stated in RCSC Table 8.2. When an impact wrench is used it should perform the required tightening of each bolt in approximately 10 seconds.

Review the joint to see if some “touch up” is required due to some relaxation that may have occurred during the torquing operation.

Visually check to verify that the nuts have been tightened properly ensuring the line on the nut has rotated the proper amount.

A490 and A325 galvanized bolts shall not be reused. A325 bolts may be reused once.
TWIST OFF TENSION CONTROL (TC) BOLTS

Be sure that as the plies are brought together in accordance with ¶ 2.4 above, and that none of the splined ends of the bolts are sheared off. If a splined end is broken off the entire bolt assembly is to be removed and replaced.

Starting at the most rigid part of the joint, tighten the bolts using the special installation wrench recommended by the bolt manufacturer. 

Review the joint to see if some “touch-up” is required due to some relaxation that may have occurred during the torquing operation.

Visually check to be sure that all splines have sheared off.

2.6. INPROCESS INSPECTION

The fitter will visually inspect the bolts before and after installation. Defects such as “head bursts”, defective threads, etc. shall be cause for removal from use.

If the project requirements indicate tests beyond ABC’s approved procedures, such additional inspection will be carried out by the QC department in accordance with the contract. 

3. Quality Records

pre-installation verification reports

Certificates of conformance
4. References

Research Council on Structural Connections, Specification for Structural Joints using ASTM A325 or ASTM A490 Bolts (RCSC)
5. Revision History

Changed paragraphs are marked with a bar in the left margin. General descriptions of changes are noted below.

	Revision
	Description

	No.
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	0
	12/30/21
	Original issue

	1
	5/3/22
	Clarified ABC methods of tightening (Section 2.5)


___________________________________________________

This is a sample procedure to assist a firm as a reference in preparing their own procedures. It represents only one approach to satisfying the requirements of this element. At a minimum, the firm must replace or insert titles and describe responsibilities that reflect how the work is done at their facility. This editing is mandatory to comply with the requirements of the AISC Certification Standard for Steel Building Structures.


