Journal of Korean Society of Steel Construction - kf ISSN(print) 1226—363X  ISSN(online) 2287-4054
ecK Tor

Vol.29, No.1, pp.89-98, February, 2017 updates | DO https://doi.org/10.7781/kjoss.2017.29.1,089

_Jlk_xH%_|11 . @02, gkatAlR . ZIM

A, EdTish, AzEst Mhlaby, s,
oA, Aolasled, ‘xad FdviEL AMTSLST, Ca Fd

)

Fatigue Performance Evaluation of High-strength Bolt Used for Marine
Transport Plant Structures

So, Jaehyuk1, Oh, Keunyeongz, Park, Kwansik®, Kim, Sun woo*, Lee, Kangmins*

'Master’s Course, Dept. of Architectural Engineering, Chungnam National University, Daejeon, 34134, Korea
Ph.D. Candidate, Dept. of Architectural Engineering, Chungnam National University, Daejeon, 34134, Korea
3Director, GS offshore, Busan, 48547, Korea
*Assistant Professor, Dept. of Construction Engineering Education, Chungnam National University, Daejeon, 34134, Korea
*Professor, Dept. of Architectural Engineering, Chungnam National University, Daejeon, 34134, Korea

Abstract - The offshore plant structure has been transported to the site by barge because it is hard to manufacture in site. When
the structure was transported on the sea, offshore plant structures and connection were experienced repetitive submarine load.
For this reason, it was known for that the axial force of high-strength bolted connection was declined. Therefore, in this study,
high-strength bolted connection was evaluated the shear fatigue performance under longtime fatigue load during marine
transport. The experimental variables were selected intial axial force, surface type, and bolt type because they ar important
factors in the change of axial force of bolts. As a experimental results of considering various variables, the variation of axial force
showed within 1%. Therefore, the high-strength bolted connection was verified structural safety under longtime fatigue load.
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Table 1. Tow motion load used for analysis

Load case name Description Acceleration
ROL Roll acceleration 1.0deg./sec?
PIT Pitch acceleration 1.0deg./sec?
HEA Heave acceleration 1.0g

Table 2. Wind load used for analysis

Load case name Wind speed Direction
Wi Odeg.
w2 90deg.
31.0m/s e —
W3 180deg.
W4 270deg.
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Table 3. Detailed information of test specimens

Specimens AXI?liNf)O ree Surface type Loadl(rll(i)range
HT-M20-110 182.0

HT-M20-90 148.5 Mill scale 59.2~83.0
HT-M20-80 132.0

HT-M22-110 220.0

HT-M22-90 180.0 Mill scale 70.0~98.0
HT-M22-80 160.0

HT-M24-110 261.0

HT-M24-90 213.0 Mill scale 83.0~116.1
HT-M24-80 189.6

HT-S20-110 182.0

HT-S20-80 1320 Sand-blast 82.5~115.5
TS-M20-110 182.0 Mill scale 59.2~83.0
TS-M22-110 220.0 Mill scale 70.0~98.0
TS-M24-110 261.0 Mill scale 83.0~116.1

Note: HT=High-strength bolt, TS=Torque shear bolt
M=Mill scale surface, S=Sand-blast surface
20=Bolt dimension, 110=Induced axial force
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Table 4. Torque coefficient of high-strength bolt
Spec Design bolt tension | Tightening Torque
pec. To (kN) force (N'm) | coefficient
1 165 360 0.109
2 165 420 0.127
3 165 330 0.100
4 165 345 0.105
5 165 330 0.100
Avg. 165 357 0.1082
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Table 5. Variation of axial force

Initial Final A percentage
Specimens axial force | axial force change
(kN) (kN) (%)
HT-M20-110 182.0 181.7 (-)0.15
HT-M20-90 148.5 148.3 (-)0.08
HT-M20-80 132.0 131.8 (-)0.16
HT-M22-110 220.0 219.7 (-)0.11
HT-M22-90 180.0 179.6 (-)0.20
HT-M22-80 160.0 159.7 (-)0.20
HT-M24-110 261.0 260.3 (-)0.25
HT-M24-90 213.3 2132 (-)0.05
HT-M24-80 189.6 189.5 (-)0.05
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Fig. 9. Variation of axial force

Table 6. Variation of axial force

Initial Final A percentage
Specimens axial force | axial force change
(kN) (kN) (%)
HT-M20-110 182.0 181.7 (-)0.15
HT-M20-80 132.0 131.8 (-)0.16
HT-S20-110 182.0 181.9 (-)0.08
HT-S20-80 148.5 148.9 (+)0.03
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Table 7. Variation of axial force
Initial Final A percentage
Specimens axial force | axial force change
(kN) (kN) (%)
HT-B20-110 182.0 181.7 (-)0.15
HT-B22-110 220.0 219.7 (-)0.11
HT-B24-110 261.0 260.3 (-)0.25
TS-B20-110 182.0 181.9 (-)0.06
TS-B22-110 220.0 219.8 (-)0.08
TS-B24-110 261.0 260.8 (-)0.07
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