$35% %1 EHAFE TEFIR Vol.35 No. 1
2018 5 1 A Journal of Architecture and Civil Engineering Jan. 2018

XEHES:1673-2049(2018)01-0009-08

WML A E B9 8. 8 HE IR R 1R

FEBRLRAL,FBER KR KK R ER
(1. B PATHEGREFESSLRSE, B 200092; 2. FFEKY @R THER. B 200092;
3. MRS FER LW e TR AR PO, B 200092)

FE AR P MM A E &~ 88K 8.8 B b8k STUCK-BOM, 5t 4t 2 6 #F R F & 5 44 8. 8
BRGEAERITT EABAG MO e T H X B, S BRI RTT S HMARE KX
B, BERABEFIHNTE AKX S AL A OB AT AR THH R L4 WL, b
KR T AR BAARBEARRARR S T RIRAR N B R EE ) FHAEAF, EREAW %
TATHEMARREAF L. B XSS AR LB REARB I PR FRRER & EES
A AT ABARTRAFRARKERNZRBREL.HLIREEANER.AMEMAE = 48X 8.8
B ey SR 0 AR A B A R O AR R

KIS 8 AL R AL s kY W I A KB RE

FESES:TUSLL XERARERD A

Bearing Performance of Domestic Class 8. 8 Self-lock One-side
Bolt for Steel Structure

LI Guo-qgiang"?*?, ZHANG Jie-hua’, JIANG Yun-han’, CHEN Chen’,
ZHANG Long®, XU Yan-bin®
(1. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
2. Department of Structural Engineering, Tongji University, Shanghai 200092, China; 3. National Engineering

Technology Research Center for Prefabrication Construction in Civil Engineering, Tongji University,

Shanghai 200092, China)

Abstract: The domestic class 8. 8 self-lock one-side bolt STUCK-BOM was developed. The axial
tensile and shear static tests of single bolt for 6 different types of class 8. 8 self-lock one-side bolts
with varied steel plate thicknesses were carried out. The load-displacement curves of domestic
class 8. 8 self-lock one-side bolt under axial tension and shear force were obtained through
experiments. The mechanical properties, such as ultimate tension bearing capacity, ultimate
shear bearing capacity and initial stiffness of single one-side bolt were obtained. The results show
that except for the thinner connection steel plate, the tension bearing capacity of one-side bolt is
equal to the same grade high-strength bolt and the shear bearing capacity is better. The one-side
bolt can meet the requirements of engineering application. The research can provide basic data
and basis for the engineering application of domestic class 8. 8 self-lock one-side bolt for steel
structure.
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Tab.1 Types of One-side Bolts

IR R Rk WA /mm | R/NE PR/ mm | R /NR MU/ mm | R/ NERANAEE/mm | A/ (KN - m)
SB16-1 M16X 75 12~29

SB16-2 M16 X100 29~50 55 20 32.5 300
SB16-3 M16X 120 50~71

SB20-1 M20 X 90 20~36

SB20-2 M20 X 120 36~60 70 25 33.0 400

SB20-3 M20 X 150 60~86
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Fig.3 Schematic Diagram of Auxiliary Device in

Tensile Test (Unit:mm)
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Tab.3 Specimens of Shear Tests
5 LS 200 2 1 PR B MR B/ mm A5
10 S-SB16-1-1
SB16-1
14 S-SB16-1-2
16 S-SB16-2-1
SB16-2 20 S-SB16-2-2
25 S-SB16-2-3
25 S-SB16-3-1
SB16-3 30 S-SB16-3-2
35 S-SB16-3-3
14 S-SB20-1-1
SB20-1 16 S-SB20-1-2
7 =R BRARAEREN 18 S SB20-1.3
Fig.7 SANS Electro-hydraulic Servo Universal 18 S SB20-2-1
Testing Machines SB20-2 25 S-SB20-2-2
ML CRBTIKE h 2 BB AR RUE Z MR T 40 mm 30 $SB20-2-3
ok FJG oA R U AT ) HLAE 4R T B 3 i _ 30 S-SB20-3-1
%5% R 35 S-SB20-3-2
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Tab.2 Specimens of Tensile Tests

RS | 0 Y AR R/ mm N
10 L-SB16-1-1
SB16-1 12 L-SB16-1-2
14 L-SB16-1-3
16 L-SB16-2-1
SB16-2 20 L-SB16-2-2
25 L-SB16-2-3
25 L-SB16-3-1
SB16-3 30 L-SB16-3-2
35 L-SB16-3-3
14 L-SB20-1-1
SB20-1 16 L-SB20-1-2
18 L-SB20-1-3
18 L-SB20-2-1
SB20-2 25 L-SB20-2-2
30 L-SB20-2-3
30 L-SB20-3-1
SB20-3 35 L-SB20-3-2
40 L-SB20-3-3
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Fig.8 Failure Phenomenon of Specimen L-SB16-1-3
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Tab.4 Phenomenons and Results of Tensile Tests

W | W BT BRI 4R | A8 YW {E AT | 48 %6 U {f fof 2R It
4 e . k e o
BE/KN | BAiA/mm | BIE/KN | BRI E /mm
L-SB16-1-1 | 4k % 2 50 A Il oy 280348 A 3 7 4 37 T, HL AR B 7% i 18 KL 4% 91 | 135. 10 29. 80 64. 85 5.64
L-SB16-1-2 | /% 8 9% [, d5e 28 DR B i) 44 o 4+ T 2 28 134. 54 17.99 64.57 5.03
§ B 3 2 00 R A A DK% W Bk I L AR T N L 3 LR B h 2
L-SB16-1-3 i N N N 138. 67 17. 86 66.56 1. 80
2 PR R[] AR Bl B M T 2 AR, 1 L DR A R U i 4 R
L-SB16-2-1 153. 88 11. 66 73. 86 4. 90
W TR Ay 0 R B R T C W AR e TR AR
L-SB16-2-2 ) i 154. 44 10. 23 74.13 3. 44
— hirmiR AL,
L-SB16-2-3 151.57 11.22 72.76 41.25
1-SB16-3-1 143. 86 9. 40 69. 05 2.69
W AR Ay 0 K R B R Y, C W B AR e R -
L-SB16-3-2 145. 94 9. 36 70.05 2.39
— hiWrmiR AL,
L-SB16-3-3 148.17 9.30 71.12 2.42
R0l 32 42 B0 MR I A 288 K B W BT L W B L B R I IR e
L-SB20-1-1 ) 228.58 25.23 109. 72 9. 30
o7 VAT 11 2 35K
L-SB20-1-2 | gk % 2 50 W i o 28038 KR M Wl i P G0 WA B . P O | 178,10 25.58 85.49 8.24
L-SB20-1-3 | i FE 81, 55 2 [ 8 fia) W A4 4 A o T 2R 55 165.02 21. 88 79. 21 6.12
L-SB20-2-1 238.93 19. 44 114. 69 5. 30
| W S MR e AR R % B BT, JE B R B R R e - -
L-SB20-2-2 234.82 16. 46 112.71 1.38
————— PR R
L-SB20-2-3 241.02 19. 27 115. 69 5.10
L-SB20-3-1 216. 42 17.06 103. 88 5.46
1 W A A7 B R B R T, I B R K N 2
L-SB20-3-2 223. 27 16. 74 107.17 1. 86
—————— IR AL
L.-SB20-3-3 211.57 17.67 101.55 5.18
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Tab.5 Phenomenons and Results of Shear Tests

B 14 it S-SB16-3-1 IR IR
Fig. 14 Failure Phenomenon of Specimen S-SB16-3-1
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A5 R L
7 " BIE/KN | M/ mm | #IE/KN | B ES/mm
S-SBI6-1-1 | 4 it 122 40 A Bt 77 28 136 C 25 JW 78 7 38 K, 25 1 S5 I8 FT SL Ml =2 09, | 193. 86 22.98 58.16 5.06
S-SB16-1-2 | EMIRI B 5 B & A R AT , IR 9659 W . 224. 26 20. 90 67.28 5.04
ok 37 e B AL I o A3 K R BRR/NAR I L A R S MR L TR A7 5,
S-SB16-2-1 195. 54 14.69 58. 66 1.79
IR B AR A A B ARSI MR 5 4 06 TR A 0 0BT
S-SB16-2-2 | far gk~ ki bIh B SIBHILE Z 0y, B aiR et iR | 198.98 14.18 59. 69 5.34
S-SB16-2-3 | JCHA AT , fir ZABAT 5 2 137 ] i 4 0 b 215. 44 13.93 64.63 4.55
S-SB16-3-1 205. 40 14. 30 61.62 3.67
———— - MR E b S AT AL R A2 5T, 3 R AR AR -
S-SB16-3-2 o 200. 86 11.00 60. 26 3.55
————— WA AR 5 A1 [ i BT I
S-SB16-3-3 211.16 13.74 63.35 4.74
S-SB20-1-1 305. 89 31. 35 91.77 5.02
1 W TR Ay 2 K AR T R K T S IR L R 2 8, -
S-SB20-1-2 e 317.16 32.72 95.15 5.13
—————— EWIRE S E R YA R RASTE IR 8T W,
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S-SB20-2-1 | 4 i% 127 4 A B fo 3086 K BSOS T £ 18 S I A SR W 2 85, | 293,44 24. 87 88.03 6.76
S-SB20-2-2 | ZEWEIFEH AR A D AR Y BT 5 2 14 W) A B BT G . 303. 74 24. 04 91.12 7.58
o -0 B il 2 Ao L Tt 251 5 0BORT 3G 1R A2 8 L 5 U I A AR _
S-SB20-2-3 ) 307. 52 14.78 92. 25 6.89
TCWI R AR TE , foe 2 BT 5 2 1 [) 1o g B9 0
S-SB20-3-1 | faf g%~ 8% Mk ko L, 0 S IB AL 52 0, R R et MRk | 299.32 13.71 89. 80 5.60
S-SB20-3-2 | JCHH AT , e 2 IBAT 5 B 1 ) I Rk 0Y 1 305. 89 31. 35 91.77 5.02
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Tab. 6 Ultimate Values of Bearing Capacity and
Proposed Design Values of Class 8. 8 Self-lock
One-side Bolt

. BLAIARBR K | PrRL iR | BUBYARBR K | PUBT I TR
# J1/kN #51/kN #51/kN # 41/kN
SB16-1 140 65 190 55
SB16-2 140 65 190 55
SB16-3 140 65 190 55
SB20-1 170 80 300 90
SB20-2 210 100 300 90
SB20-3 210 100 300 90

X 3% [ Hollo-Bolt [R] Rt 7™ il (& 7O AT LK
B AL AL = B X 8. 8 S B ) B AR 11 P ik
U AR SO BT AR ) 2 4 R BURE B R A 3
EEDREE SR o
% 7 BE[E Hollo-Bolt & & /1
Tab.7 Bearing Capacity of British Hollo-Bolt

BRI R | BURAZIR | BORRRR | BUos iR
wrms | A A ’
# 11 /kN #% J1/kN # 71 /kN # J1/kN
HB16 84.3 70 139.0 75
HB20 124.0 110 211.0 100
6 % 1B

(L) e o e 17 38 3 e i MR A S B B4
T A5 P AR A B BT PR AT R i TR B
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)M T Hr it 56 45 51 . SB16 B i) 12K (1) T
e FR 7K 2 4124 140 kN, SB20-1 [ Hi Fir 1% FE & 2% H
k170 kN, SB20-2 F1 SB20-3 14 Hit 47 1% BB A 28 1 Ky
210 kN,

COHMR Y B 37 1 560 245 5L . SB16 Ay 8 1) W22 1 4t
SRR AR 2R 77 R 190 kN, SB20 it 5 1] #2144 Bt 5
W BR 7K 2% 71 R 300 kN,

(4 B SR A BT 5Y 7K 2% 07 AH T [R) 4 2 i 42
A BRI m . A SCHE ™ 3 40 2R ] SR A s
PUoyvEGE R 47, AR 2 — M TR R 2
S % 3k
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