
 

 
 

On New Fastener Using Half-Moon shaped Bolt for High-Strength Members 
Part 5 Yield Strength Evaluation Expression  

 
by 

  
Hiroyuki TAMAI*, Shohei YAMASHITA** and Takahiro KIRIYAMA** 

 
 The authors have presented the half-moon shaped bearing bolt joint for the weld-free built-up member 

made of H-SA700 high-strength steel. It is desired that the design formula for new fastener using the 
bearing bolt is established to build the innovative structures made of H-SA700 high-strength steel. In 
this paper, we focused the yield strength evaluation expression of the joint. To judge the yield strength 
of the joint, precise load vs deformation relation is required. Hence non-linear properties due to large 
plastic deformation caused by bearing must be solved. The Non-linear finite element analyses were 
performed on bearing joints with various bolt hole size, grade of steel and end distance of plate. 
Influence of bolt hole size, grade of steel and end distance of plate on yield strength of the joint was 
clarified.  
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σ ε p
*

st m C n
N/mm2 % - N/mm2 %

N1,N2 271 1.37 5.0 2.47 0.171
OM,HM 397 1.37 5.0 2.31 0.160

HA 808 - 5.0 1.39 0.078
- 469 0.87 3.0 1.97 0.117

Grade of Steel Test Series

SS400
SM490

H-SA700
SA440

  

 

  

  

 
σ y σ u ε st ε u ε i

N/mm2 N/mm2 % % %
N1,N2 271 414 1.50* 30.0 19.6* JIS 1-A

OM,HM 382 546 1.63 20.1 18.0 JIS 1-A
- 469 636 1.10 16.0 12.9 JIS 1-A

HA 795 862 - 11.7 6.6 JIS 1-A

Remark

SA4409)

H-SA70012)

*assumed values ε i =0.53-0.51 σ /σ u
10) 11)

Grade of Steel Test Series

SS4005)

SM4902)
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1 ( a) 1 2 (
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(

a, b) H-SA700
e1 20,30,40mm Qp-δp

H-SA700
( a) a

e1=40mm
3 (Herrmann )

2 (

b) SS400 SA440
:e1 22,25,29,32,40,45,48,51,54,61,70,80mm

Qp- δp

( ) H-SA700
D 16.5,17,18,19,20

e1
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μ 0.25 n
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n r n c e 1 D p W Plate Bolt
( - ) ( - ) (mm) (mm) (mm) (mm) (Grade) (Type)

I 1 1 48 18 - 140
22
32
48
80
20
40
61

F10T
M16

HM14T
M16

H-SA700100

-H-SA700100

Series

IIa

IIb

1 1

1

IIIb

V 1 1

-11

20~80

16.5
17
18
19
20

40

-

IIIa

-

2

140
SS400

24040

-1 1
20
30
40

100

n r : n c : e 1 : p : W : Grade:
HM: F: ,n c = 1,t =9mm

18

18

16.5

-IV

H-SA700
HM14T

M16

1 1 20~80 - 100

SS400
SM490

H-SA700
SA440

16.5

16.5
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μ=0.25 Qp δp 

 

6(a),(b) 4 SS400 1 1

e1 1.4d~5.0d (d

16mm)

Qp δp

a

Series Grade of plates α
SN400 1.71
SM490 1.77
SA440 1.90

H-SA700 2.01

IV

D
mm
16.5 2.01
17 2.09
18 2.21
19 2.30
20 2.38

Series α

V

a b

EXP. F.E.M F.E.M/EXP.
e 1 p P u P u P u

mm mm kN kN -
22 89 93.2 1.05
32 136 140 1.03
48 199 208.7 1.05
80 281 309.4 1.10
20 40 207 227 1.10
40 40 290 310 1.07
61 40 372 371 0.98

t=9.1mm

N1

N2

Specimen

-

e 1 P y P u P y P u P y P u

mm kN kN kN kN - -
20 111 148 144 156 1.30 1.05
30 184 236 155 233 0.84 0.99
40 195 303 155 311 0.80 1.03

t=8.99mm

Specimen

HA

Exp. F.E.M F.E.M/Exp.
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Py 1e d
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1e d 2.5 Py

(2.c) (2.c)
α(

)
H-SA700 α=2.0  

12 6(b) H-SA700
4mm

15% α
1.875 (2.c) (2.d) H-SA700
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