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ROTATIONAL CAPACITY TEST/RECORD
Wisconsin Department of Transportation
DT2113          9/2013
This form should be completed and filed with the as-built construction as a permanent record. One worksheet shall be completed for each rotational capacity lot number used on the project. A lot shall consist of any possible combination 
of nut and bolt to be used in the intended structure. This test is required prior to the start of bolt installation work on the project site.
	Region
     
	Contract Number

     

	Job Number
     
	Project
     

	Bolt Grade          FORMCHECKBOX 
 A325           FORMCHECKBOX 
 A490
	Assigned R-C Lot Number
     


Rotational Capacity Test Instructions (tables on back)
A. Insert fastener assembly into a load cell(1) and tension according to Table 5.
B. Match mark the nut and plate on the load cell, and turn until tension is at or above the Table 2.
C. Record tension on Line 1.
D. Record the torque on Line 2(2).
E. Compare torque on Line 2 with Table 4 – torque should be less than the listed maximum when at tension on Line 1.
F. Continue turning the nut, until reaching the total rotation of Table 1 and record the tension on Line 4.
G. Compare tension on Line 4 with Table 3 and verify that it passed on Line 5.
H. Loosen nut and examine assembly. Nuts should turn on by hand to the point tightened.
I. Failure of any portion of the test in either of the two assemblies constitutes a failure of the test as listed below. When failure occurs, the subject lot of fasteners is rejected. The contractor is given the option to clean and re-lubricate as necessary and resubmit for testing
a. Exceeding maximum allowable torque/tension (Table 4).
b. Failure to achieve the required rotation (Table 1).

c. Failure to achieve the required tension at the required rotation (Table 3).
d. Thread failure – will not turn on by hand, shear cracks, stripping or torsional failures.

(1) For short bolts that won’t fit the load cell use a plate with a hole and skip the tension requirements.
(2) Measure torque while nut is turning.
	
	Bolt
	Nut
	Washer

	Manufacturer
	     
	     
	     

	Lot Number
	     
	     
	     

	Diameter/Length
	          Inches
	


	Rotational Capacity Test Record
	Sample #1
	Sample #2

	1. Measured tension at or above minimum in Table 2
	      Kips
	      Kips

	2. Measure torque after step 1
	      Ft/Lbs
	      Ft/Lbs

	3. Torque was less than maximum allowable from Table 4
	 FORMCHECKBOX 
 Pass     FORMCHECKBOX 
 Fail
	 FORMCHECKBOX 
 Pass     FORMCHECKBOX 
 Fail

	4. Measured tension* (after total rotation in Table 1)
	      Kips
	      Kips

	5. Measured tension is above minimum allowable Table 3
	 FORMCHECKBOX 
 Pass     FORMCHECKBOX 
 Fail
	 FORMCHECKBOX 
 Pass     FORMCHECKBOX 
 Fail

	6. Verify thread condition
	 FORMCHECKBOX 
 Pass     FORMCHECKBOX 
 Fail
	 FORMCHECKBOX 
 Pass     FORMCHECKBOX 
 Fail


*Applies to long bolts test only, leave blank for short bolts

	Tested By

     
	Witnessed By

     

	Location

     
	Date (m/d/yyyy)

     


See tables on back

	Table 1      Rotational-Capacity Test – Required Rotation(s)

	Bolt Length (L) Relative to Bold Diameter (D)
	Rotation (Total)

	L≤4D
	2/3

	L>4D/L≤8D
	1

	L>8D/L12D
	1 1/6

	Table 2      Minimum Measured Tension (Kips)

	Bolt Dia.
	3/4"
	7/8"
	1"
	1 1/8"
	1 1/4"
	1 3/8"
	1 1/2"

	A325
	28
	39
	51
	56
	71
	85
	103

	A490
	35
	49
	64
	80
	102
	121
	148

	Table 3      Measured Tension Minimum (Kips) at total rotation from Table 1 equals 1.15 × Table 2

	Bolt Dia.
	3/4"
	7/8"
	1"
	1 1/8"
	1 1/4"
	1 3/8"
	1 1/2"

	A325
	32
	45
	59
	64
	82
	98
	118

	A490
	40
	56
	74
	92
	117
	139
	170


	Table 4      Rotational Capacity Maximum Torque

	3/4" Diameter
	7/8" Diameter
	1" Diameter
	1 1/8" Diameter
	1 1/4" Diameter
	1 3/8" Diameter
	1 1/2" Diameter

	Kips Tension
	Max. Torque
	Kips Tension
	Max. Torque
	Kips Tension
	Max. Torque
	Kips Tension
	Max. Torque
	Kips Tension
	Max. Torque
	Kips Tension
	Max. Torque
	Kips Tension
	Max. Torque

	28
	441
	39
	712
	51
	1058
	56
	1316
	71
	1846
	85
	2444
	103
	3219

	29
	453
	40
	730
	52
	1079
	57
	1340
	72
	1872
	86
	2473
	104
	3250

	30
	469
	41
	748
	53
	1100
	58
	1363
	73
	1898
	87
	2501
	105
	3281

	31
	484
	42
	767
	54
	1121
	59
	1387
	74
	1924
	88
	2530
	106
	3313

	32
	500
	43
	785
	55
	1141
	60
	1410
	75
	1950
	89
	2559
	107
	3344

	33
	516
	44
	803
	56
	1162
	61
	1434
	76
	1976
	90
	2588
	108
	3375

	34
	531
	45
	821
	57
	1183
	62
	1457
	77
	2002
	91
	2616
	109
	3406

	35
	547
	46
	840
	58
	1204
	63
	1481
	78
	2028
	92
	2645
	110
	3438

	36
	563
	47
	858
	59
	1224
	64
	1504
	79
	2054
	93
	2674
	111
	3469

	37
	578
	48
	876
	60
	1245
	65
	1528
	80
	2080
	94
	2703
	112
	3500

	38
	594
	49
	894
	61
	1266
	66
	1551
	81
	2106
	95
	2731
	113
	3531

	39
	609
	50
	913
	62
	1287
	67
	1575
	82
	2132
	96
	2760
	114
	3563

	40
	625
	51
	931
	63
	1307
	68
	1598
	83
	2158
	97
	2789
	115
	3594

	41
	641
	52
	949
	64
	1328
	69
	1622
	84
	2184
	98
	2818
	116
	3625

	42
	656
	53
	967
	65
	1349
	70
	1645
	85
	2210
	99
	2846
	117
	3656

	43
	672
	54
	986
	66
	1370
	71
	1669
	86
	2236
	100
	2875
	118
	3688

	44
	688
	55
	1004
	67
	1390
	72
	1692
	87
	2262
	101
	2904
	119
	3719

	45
	703
	56
	1022
	68
	1411
	73
	1716
	88
	2288
	102
	2933
	120
	3750

	46
	719
	57
	1040
	69
	1432
	74
	1739
	89
	2314
	103
	2961
	121
	3781

	47
	734
	58
	1059
	70
	1453
	75
	1763
	90
	2340
	104
	2990
	122
	3813

	48
	750
	59
	1077
	71
	1473
	76
	1786
	91
	2366
	105
	3019
	123
	3844

	49
	766
	60
	1095
	72
	1494
	77
	1810
	92
	2392
	106
	3048
	124
	3875

	50
	781
	61
	1113
	73
	1515
	78
	1833
	93
	2418
	107
	3076
	125
	3906


	Table 5      Initial Tension  +2 Kips  –0 Kips

	Bolt Dia.
	3/4"
	7/8"
	1"
	1 1/8"
	1 1/4"
	1 3/8"
	1 1/2"

	A325
	3 Kips
	4 Kips
	5 Kips
	6 Kips
	7 Kips
	9 Kips
	10 Kips

	A490
	4 Kips
	5 Kips
	6 Kips
	8 Kips
	10 Kips
	12 kips
	15 Kips


