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Analysis Model of Tensile Stiffness of Self-lock One-side
Bolt for Steel Structure
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2. Department of Structural Engineering, Tongji University, Shanghai 200092, China)

Abstract: Axial tensile tests were conducted for 4 types of domestic one-side bolt STUCK-BOM
of M16 and M20 in 8. 8 and 10. 9 levels. The axial tension test of each type of one-side bolt was
carried out with 3 different thickness connecting steel plates. The axial tensile stiffness of the
one-side bolt in each test was obtained. The axial tension process of one-side bolt was
theoretically analyzed. Three theoretical formulas for axial deformation were obtained through
theoretical deduction, and the theoretical formula for axial tensile stiffness of one-side bolt was
obtained. The theoretical and experimental values of axial tensile stiffness of one-side bolt were
compared. The results show that there are 2 failure modes of one-side bolt in axial tension,
including pull-out failure and screw breaking failure. The axial deformation of one-side bolt can
be divided into 3 parts, including axial deformation of screw, axial deformation of sleeve and axial
component of slip between sleeve and cone head. The axial component of slip between sleeve and
the cone head has a control effect on the axial tensile stiffness. The theoretical value of axial
tensile stiffness of one-side bolt is in good agreement with the test value, and the theoretical
analysis model of axial tension has good reliability.
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Fig. 1 Schematic Diagram for Installation of

Self-lock One-side Bolt for Steel Structure
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Fig. 2 Schematic Diagram of Self-lock One-side Bolt for
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Steel Structure Before and After Installation
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Fig.3 Components of Self-lock One-side
Bolt for Steel Structure
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Tab.1 Models, Sizes and Application Scopes of Self-lock

One-side Bolts for Steel Structure

LS RIURE) BRAF RS 8% B AR R BE /mm
8. 8-SB16-1 M16 X 75 12~29
8. 8-SB16-2 M16 X100 29~50
8. 8-SB16-3 M16 X120 50~71
8. 8-SB20-1 M20 <90 20~36
8. 8-SB20-2 M20X120 36~60
8. 8-SB20-3 M20 X150 60~86
10. 9-SB16-1 M16 X 75 12~29
10. 9-SB16-2 M16 X100 29~50
10. 9-SB16-3 M16X120 50~71
10. 9-SB20-1 M20X90 20~36
10. 9-SB20-2 M20X120 36~60
10. 9-SB20-3 M20 X150 60~86
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Fig. 4 Auxiliary Components of Axial
Tensile Test (Unit: mm)
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Tab.2 Axial Tensile Test Scheme of Domestic Class 8. 8

Self-lock One-side Bolt for Steel Structure

IR T 2 1A A0 AR B/ mm W S
20 L-8. 8-SB16-1-1
8.8-SB16-1 24 L-8. 8-SB16-1-2
28 L-8. 8-SB16-1-3
32 L-8. 8-SB16-2-1
8. 8-SB16-2 40 L-8. 8-SB16-2-2
50 L-8. 8-SB16-2-3
50 L-8. 8-SB16-3-1
8.8-SB16-3 60 L-8. 8-SB16-3-2
70 L-8. 8-SB16-3-3
28 L-8. 8-SB20-1-1
8.8-SB20-1 32 L-8.8-SB20-1-2
36 L-8. 8-SB20-1-3
36 L-8. 8-SB20-2-1
8. 8-SB20-2 50 L-8. 8-SB20-2-2
60 L-8. 8-SB20-2-3
60 L-8. 8-SB20-3-1
8.8-SB20-3 70 L-8. 8-SB20-3-2
80 L-8. 8-SB20-3-3
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Tab.3 Axial Tensile Test Scheme of Domestic Class 10. 9
Self-lock One-side Bolt for Steel Structure

L YR T I Y A AR/ mm U o
20 L-10. 9-SB16-1-1
10. 9-SB16-1 24 L-10. 9-SB16-1-2
28 L-10. 9-SB16-1-3
32 L-10. 9-SB16-2-1
10. 9-SB16-2 40 L-10. 9-SB16-2-2
50 L-10. 9-SB16-2-3
50 L-10. 9-SB16-3-1
10. 9-SB16-3 60 L-10. 9-SB16-3-2
70 L-10. 9-SB16-3-3
28 L-10. 9-SB20-1-1
10. 9-SB20-1 32 L-10. 9-SB20-1-2
36 L-10. 9-SB20-1-3
36 L-10. 9-SB20-2-1
10. 9-SB20-2 50 L-10. 9-SB20-2-2
60 L-10. 9-SB20-2-3
60 L-10. 9-SB20-3-1
10. 9-SB20-3 70 L-10. 9-SB20-3-2
80 L-10. 9-SB20-3-3
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Fig.5 Schematic Diagram of Self-lock

One-side Bolt Under Tension
FEEIBTHL I BE 2R A R o 5 1 AR ) 28 JE M2 R 585
Feip A HE Sk 55 2 7 [B) AR XT3 A% o3 R A NI BE R B

4 B E AR N ER IR
witE&EE

4.1 BAFHNRARIEZRH L,

P HERSAT (4 B B7 W BE ZR K A, PT DA 2225 WO R
U R IR 2L B

ki, =1.6A./L, (3)

Ly=tp+irn "+t tte JF%

A Ay O BRAT 89 A 2 AL X T SB16, A =157
mm®, % T SB20, A, = 245 mm?®; L, NI K
Lrostrs R 2 B BE MRS 5 00 A B P8 RS R X T
SB16,t,; =8 mm, X} T SB20,t,, =10 mm;t,, N
i 4 B L % F SB16, ¢, =5 mm, 4f T SB20,
tw»=06 mm;¢, NIEFRLEE X T SB16,4, =5
mm, % F SB20,t, =6 mm;z, HHELFHE X F
SB16,¢,=18 mm, X} F SB20,¢,

PRt R AT A BRI B K ol

K,=kE &))

A E IR A
4.2 EFHNERZERNERH L

SCHRL20 8 220153 1 3 [ 2 o) ] R 42 Hollo-
Bolt )& A8 , A SCH 875 vk 2 2% SCHk 20 /9 J5
LIRSS R B ) R Y S BRI OO ki
MR

o T ERAZ B A WS HESL BT I
87 A S PR 32 1 98 B AT A9 A A Sk =2 ) B — /N
gy e 6 ERPRY K G L iz |, HERETR

(t,+1t,) 4

=22 mm,

Be6 EREHE

Fig. 6 Schematic Diagram of Sleeve
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Fig.7 Stress Analysis of Sleeve
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Fig. 8 Microelement Analysis of Sleeve
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Tab.4 Impact of Friction Coefficient u on kg, (a=1.4 mm)
JEE 422 K] $ P kip/ mm Kgip/ (kN « mm~1)
0.3 0.522 108
0.4 0. 580 120
0.6 0.620 128
0.8 0.636 131
1.0 0. 646 133
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Tab.5 Impact of Contact Area Radius a on kg, (1=0.4)
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1.0 0.415 85
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1.8 0. 746 154
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Tab. 6 Comparison of Calculation Results and

Test Results of Tensile Stiffness

o Ko i3 45 4L/ Ko it g 8/ A X 1R
Ny ,
(kN mm™— 1) (kN « mm 1) %/%
1.-8. 8-SB16 109.770 0 104. 839 70 —4.491
1.-8. 8-SB20 88.550 8 87. 447 30 —1.246
1.-10. 9-SB16 98.330 8 94. 857 54 —3.728
1.-10. 9-SB20 102.139 7 98.707 72 —3. 360
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