TURN-OF-NUT TIGHTENING
(6-22-16)
The 2012 Standard Specifications shall be revised as follows:

Add the following to the end of Section 440-8 – Connections Using High Strength Bolts:
(E)
Installation Using Turn-of-Nut Tightening
When using the turn-of-nut method to provide the required bolt tension, first provide enough bolts in a “snug tight” condition to bring the parts of the joint into full contact with each other.  Snug tight is defined as the tightness attained by a few impacts of an impact wrench or the full effort of a man using an ordinary spud wrench.  Following this initial operation, place bolts in any remaining holes in the connection and bring to snug tightness.  After bringing all bolts in a connection to snug tightness, match mark each nut, bolt shank, and the structural base metal with a line of white ink or paint that is not water soluble.  Additionally, mark the structural base metal to indicate that applicable amount of nut rotation specified in Table 440-3.  Tighten all bolts in the joint additionally by the applicable amount of nut rotation specified in Table 440-3, progressing systematically from the most rigid part of the joint to its free edges.  During this operation do not allow rotation of the part not turned by the wrench.  To ensure compliance with this article, keep the match mark on the bolt shank and the initial mark on the structural base metal aligned.  Additionally, tighten to align the match mark on the nut and the mark representing the specified amount of nut rotation.
TABLE 440-3

NUT ROTATION a FROM SNUG TIGHT CONDITION

	
	Disposition of Outer Faces of Bolted Parts

	Bolt Length As Measured from Underside of Head to Extreme End of Point
	Both faces normal to bolt axis
	One face normal to bolt axis and other face sloped not more than 1:20 (bevel washer not used)
	Both faces sloped not more than 1:20 from normal to bolt axis (bevel washers not used)

	Up to and including 4 diameters
	1/3 turn
	1/2 turn
	2/3 turn

	Over 4 diameters but not exceeding 8 diameters
	1/2 turn
	2/3 turn
	5/6 turn

	Over 8 diameters but not exceeding 12 diameters b
	2/3 turn
	5/6 turn
	1 turn


a. Applicable to coarse thread heavy hex structural bolts of all sizes and lengths up to 12 diameters, and heavy hex semi-finished nuts.  Nut rotation is relative to the bolt, regardless of the element (nut or bolt) being turned.  For bolts installed by 1/2 turn and less, the tolerance should be plus or minus 30 degrees; for bolts installed by 2/3 turn and more, the tolerance should be plus or minus 45 degrees.

b. When bolt lengths exceed 12 diameters, the required rotation shall be determined by actual tests in a suitable tension device simulating the actual conditions.
(F)
Inspection of Turn-of-Nut Tightening

Allow the Engineer the opportunity to observe installation of bolts to determine that the selected tightening procedure is properly used and the bolts are properly tightened.  Where the turn-of-nut method is used, each bolt is inspected visually for the correct relationship between the match marks on the nut and bolt shank.  Bolts installed by the turn-of-nut method may reach tensions above the value given in Table 440-1 but this is not a cause for rejection.  After properly tightening bolts, make sure that the end of the bolt is flush with or extended beyond the outer face of the nut.

Do not begin painting in the area of tightened bolts until after bolt inspection is complete.

In addition to inspecting the match mark relationship with the turn-of-nut method, use the following inspection procedure unless the contract requires a more extensive or different inspection procedure.

As directed, furnish and use, in the presence of the Engineer, or allow the Engineer to use an inspection torque wrench, calibrated as follows:

At least once each working day, place 3 calibration sample bolts of the same grade, size, representative length, and conditions as those under inspection in a tension indicating calibration device.  Furnish a tension indicating calibration device certified by an approved independent testing lab within 6 calendar months prior to testing the bolts under inspection, to be in good working order and to provide accuracy within plus or minus 10 percent for the range of loads between 25,000 and 40,000 pounds.  Place a washer under the part turned in tightening for each bolt if washers are so used in the structure.  If no washer is used make sure that the material abutting the part turned is the same as that used in the structure.

Tighten each calibration sample bolt in the calibration device by any convenient means to an initial condition equal to 15 percent of the required tension and then to the minimum tension specified in Table 440-1.  Then apply the inspecting wrench to the tightened bolt and determine the torque necessary to turn the nut or head 5 degrees (approximately 1” at 12” radius) in the tightening direction.  Use the average torque measured in the tests of 3 bolts as the job inspecting torque.

Use the inspection wrench to inspect bolts, represented by the calibration sample bolts, which are tightened in the structure by applying in the tightening direction the job inspecting torque to 10 percent of the bolts, but not less than 2 bolts, selected at random in each connection.  If no nut or bolt head turns by this application of the job inspecting torque, the connection is acceptable as properly tightened.  If any nut or bolt head turns by the application of the job inspecting torque, apply this torque to all bolts in the connection.  Tighten and reinspect all bolts whose nut or head turns by the job inspecting torque.  Alternatively, retighten all the bolts in the connection and resubmit the connection for the specified inspection.

