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Experimental Study on the Slip Coefficient with Member Type and
Dimensions of High Tension Bolt Hole
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Abstract  Slip coefficient, whose value is dependent on the condition of contact surface at the friction joint of
high tension bolt, is determined by slip load. Because contact area affects slip load, contact area that varies
with bolt hole size is also related to the slip coefficient. In this study, we manufactured 32 specimens and
performed bending and tension tests in order to examine changes in slip coefficient and load with material type,
bolt diameter, and size of bolt hole. Slip load of specimens with oversize bolt hole had strength that was more
than 80% higher than the slip load of specimens with standard bolt hole, and it also exceeded the design slip
strength. In addition, we observed significant correlation between net-section ratio and slip ratio of specimens
with oversize and standard bolt hole. However, some differences between the specimens are thought to have
been caused by reduction in initial axial force of high tension bolt, which is an important parameter of slip
coefficient. It is self-evident that increased bolt hole size would lead to decrease in design strength as it reduces
both slip coefficient and bolt axial force. Nevertheless, we suggest that some flexibility in regulation of bolt
hole, as long as it does not threaten the structural stability, may be a positive factor in terms of workability
and efficiency.
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[Fig. 1] Bending Specimen
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[Fig. 3] Bending Test and Buckling
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[Table 2] Bending Test Results
NER Astels | FAE | e | el

= (kN) | (kN-m) | 3FN) (A =

FM-ST 399.00 199.50 498.75 0.208
FM-OB6 377.99 189.00 472.50 0.197
FM-OD4 347.70 173.85 434.63 0.181
FM-OD6 330.95 165.48 413.70 0.172

Vs
Vs

~ W

Load(kN)

200

—#=FM - ST
=o=FM - 0B6
~m~FM - 0D4

==FM - 0D6

0 5 10 15
Displacemnt{mm)

(23 4] $205H53 42409 A=
[Fig. 4] Test Load-Deflection Relationship
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[Fig. 5] Slip Load-Sliding Relationship
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[Fig. 6] Tensile Specimens
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[Table 3] Type of Tensile Specimens(mm)
S5 =] A A 2
A 3| S | B T | 4
M22-ST2(1,2) X 24 24 2
M22-OB4(1,2) | Z}off 26 24 2
M22-0B6(1,2) | =}t 28 24 2
M22 | M22-0C4(1,2) | I} 24 26 2
M22-0C6(1,2) | ztef 2 28 2
M22-0D4(1,2) | T}ff 26 26 2
M22-0D6(1,2) | Zhef 28 28 2
M24-ST2(1,2) X 26 26 2
M22-OB4(1,2) | T}ff 28 26 2
M22-0B6(1,2) | 9] 30 26 2
M24 | M22-0OC4(1,2) | off 26 28 2
M22-0C6(1,2) | ) 26 30 2
M22-0D4(1,2) | }f 28 28 2
M22-0D6(1,2) | Zhef 30 30 2
A 28
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[Fig. 7] Making and Tensile Test
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[Table 4] Tensile Test Results(M22)
— = o A A2~
A | HEAT | cme | TAEAT
© At | Hd
M22-ST2(1) 453.1 369.2 0308 | oo
M22-ST2(2) 488.1 416.3 0.347
M22-OB4(1) 463.6 3392 0283 | o0
- M22-OB4(2) 461.8 376.1 0.313
i M22-0B6(1) 446.0 3255 0271 | o
: ine g / M22-0B6(2) 4452 306.6 0256 |
,}v/ — H /l/\/ v M22-0C4(1) 472.8 3163 0264 | o
il mn M22-0C4(2) | 453.1 381.2 0318 |
Y ) | // M22-0C6(1) | 4742 3477 [ 0200 |
T BB P @ T il : M22-0C6(2) 4733 362.3 0.302
M22-OD4(1) 440.8 361.1 0301 | oo
M22-OD4(2) 460.4 3403 0.284
M22-0D6(1) 4217 322.1 0268 | ..
M22-0D6(2) 439.5 309.2 0.258
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o [Table 5] Tensile Test Results(M24)
Thoksl== o] 7128 A A<=
AP | B
M24-ST2(1) | 973.0 402.5 0428 |
! M24-ST2(2) | 9724 396.3 0.422
M24-OB4(l) | 934.4 327.6 0349 | .o
M24-OB42) | 934.1 418.2 0.445
M24-OB6(1) | 8782 412.8 0439 | o
M24-OB6(2) | 880.9 3295 0.351
M24-OC4(1) | 957.5 315.4 0336 | .
M24-0C42) | 962.0 3145 0.335
M24-0C6(1) | 905.6 3345 035 | 00
M24-0C6(2) | 950.9 397.8 0.423
M24-OD4(1) | 937.1 384.5 0409 | .
M24-0D4(2) | 953.1 3926 0.418
i i M24-0D6(1) | 867.0 3249 0.346
[O8 71 JdFAEHEY sha-HA= M24-0OD6(2) | 891.1 392.8 0a1s | 0%
[Fig. 7] Test Load-Elongation Relationship
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