
10  

 

-
 
 

1 2 3 4 5 6 
 

1 182-0036 2-19-1  
E-mail:ytaira@kajima.com 

2 160-0004 7-4-7  
E-mail:chuho@hokubu-c.co.jp 

3 400-8511 4-3-11  
E-mail:ssaito@yamanashi.ac.jp 

4 114-8562 1-3-11  
E-mail:y.mizoe@kawada.co.jp 

5 782-8502 185  
E-mail:shima.hiroshi@kochi-tech.ac.jp 

6 321-8585 7-1-2  
E-mail:akinorin@cc.utsunomiya-u.ac.jp 

 

 

-

-
 

-
  

 

     Key Words : headed stud connector, push-out test, shear capacity, shear force-slip relationships 
      

 
 
 

1.  
 

-
 

-

1) 2)

-

-
 

3) 4)

5) 6)



 
 

 

 

7)

H

8)

H

 

8)

-  
 
 
2.
 
(1)  

3
-1

8)

19mm 120mm H
H200 200 8 12 4 -1

 
H

H

 

(2)  

-2 -1
 

80
400 30mm

 
500kN 23mm PC

H150 150 7 10

 
   : mm 

                       -1   

 

-1

 
 

mm 
 

mm mm 
 

mm 
 

N/mm2 N/mm2 
 

% 

 
( ) 
N/mm2 

 19 0.4 32 0.3 9.5 11 125 0.4 235 400 550 20  400 550 
 18.8 31.9 10.1 125.1 373 496 27 524 

 

H  

  



 
 

 

 

(3)  

-2 -3
V C

1 1/4
PC 1  

No.1
V/C 1  

No.2
No.2

No.1
C=180kN No.3

No.1

No.1 1/2 No.1
No.2 No.1 No.3 V/C   

a z
z H

1)

-4 (1)
a z

  

V
z
aC �  (1) 

No.2 No.3 a=40mm

-2

No. 
 

C (kN/ ) 
 

a (mm) 
 

 
z (mm)  

f'c (N/mm2) 
No.1 -V 90 90 24.5 
No.2 -180 40 0 28.2 
No.3 -0.5V 40 80 29.2 

*V :  

0

40

80

120

160

200

-200 -160 -120 -80 -40 0

V
(k

N
)

C (kN)

No.1 a/z=1 No.2 No.3

No.1

No.2

No.3

-3 -

 

 

-1

 

-2

  



 
 

 

(4)  

 
PC

H
4

8

 
 
 
3.
 
(1)  -

- -5
-6

 No.3 -2
 

- 1mm
No.1

72kN 0.1mm
No.2 129kN No.3 34kN 0.1mm

No.1 No.2 2mm
2mm

8 9mm

 
No.3

1mm
2

No.1 No.2
 

No.1 No.2
No.3 8.5 9mm

 
No.2

0.1mm
143kN

0.16mm 0.27mm

No.2

 

-5 -  

-6 -  

0

50

100

150

200

0 2 4 6 8 10
(k

N
)

(mm)

No.1
No.2
No.3

(No.3)

0

50

100

150

200

0 1 2 3 4

(k
N

)

(mm)

No.1
No.2
No.3

(No.3)

 
-4  



 
 

 

No.1 No.3

No.2
 

No.1 No.2

No.3
2mm

-
8)

No.3

 
 
(2)  

-3

 

 

���� � ���	����
� �����
  (2) 

����
 � ���������
��� ��� � ���  (3) 

����� � ������  (4) 

Vssu Ass

hss dss

f’c fsu
 

(3)

(4)

(3)
 

 

No.1 1.57 No.2 1.52 No.3 1.18

No.1 No.3
No.1 No.3

0.33
0.33

(2)
-3
0.99 1.03

(2)

 
No.1                       No.2                  No.3 

-2

-3

No.  
(kN) 

 
(kN)  (mm)

  (3) 
(kN) 

  (4) 
(kN) 

No.1 187.8 187.1 5.41 120.0 145.0 1.57 182.0 1.03 

No.2 190.0 179.8 6.85 125.2 145.0 1.52 184.8 1.03 

No.3 150.7 75.3 7.25 127.2 145.0 1.18 152.2 0.99 
 

 
 



 
 

 

 
 
(3)  

-7 (5)
 

���� � ��� � ������� � � !"�#$��%���&               (5) 

�ssr (mm) �ss

(mm)  
No.1 No.3 No.2

No.1 No.3 No.2

1:1
  
No.2

No.1 No.3
 

 
 
(4)  

-8 -9

No.1 -0.4mm

No.2
No.3

 
No.1

0.8mm
No.2

 
 

(5)  
30mm

-10 4
 

No.2 -170�
34N/mm2

 
-7

0

1

2

3

4

0 1 2 3 4

� s
sr

(m
m

)

�ss (mm)

No.1
No.2
No.3

-8  

-9

0.0

0.2

0.4

0.6

0.8

1.0

1.2

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

V
ss

/V
ss

u
(k

N
)

(mm)

No.1-
No.1-
No.2-
No.2-
No.3-
No.3-

0.0

0.2

0.4

0.6

0.8

1.0

1.2

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

V
ss

/V
ss

u
(k

N
)

(mm)

No.1-
No.1-
No.2-
No.2-
No.3-
No.3-



 
 

 

350mm 200mm
2

-181�

No.1 100kN No.2 140kN

No.3 No.1 No.2

360 480�
1865�

 
  
(6)  

-11 40mm

 

 
 
 
4.
 

-6 0.33

-12
 

 
(1)

No.1 No.2

0.5mm

  
 
(2)

-10 -

-11 -

-12 -

0

50

100

150

200

-200 0 200 400 600 800

(k
N

)

(�)

No.1
No.2
No.3

0

50

100

150

200

-1200 -1000 -800 -600 -400 -200 0 200

(k
N

)

(�)

No.1-
No.1-
No.2-
No.2-
No.3-
No.3-

0

50

100

150

200

0 2 4 6 8 10

(
) (

kN
)

(mm)

No.1
No.2
No.3

(No.3)

 
 



 
 

 

No.1 No.3

No.2

 
 
 
5.
 

3
 

(1)

 
(2)

 
(3)

 
(4) 1mm

(5)
-

 

 
 

1) 

A1 Vol.67 No.2 pp.307-319 2011 
2) 2009 2009
3) 

Vol.2 pp.699-
706 1994.11 

4) 

15 1 pp.1-12 2004.1 
5) 

13 2 pp.1-13 2002.5 
6) 

A Vol.63 No.4 pp.758-
767 2007 

7) 
JSSC No.35 pp.1-24 1996.11 

8) -
A Vol.64 No.4 pp.935-947 2008.11   

9) 
- - 9

pp.29-37 2011 
 

 
SHEAR CAPACITY AND SHEAR FORCE - SLIP RELATIONSHIP OF HEADED 
STUD CONNECTORS UNDER CONTROLLED SHEAR AND AXIAL FORCES 

 
Yohei TAIRA, Tadatomo WATANABE, Shigehiko SAITO, Yoshihisa MIZOE,  

Hiroshi SHIMA and Akinori NAKAJIMA 
 

   Headed studs are widely used as shear connectors for various steel-concrete composite structures. In the 
design of such structures, it is necessary to determine not only the shear capacity but also the shear force-
slip relationship of headed studs, both of which are dependent on the loading applied. In standard push-
out tests, the actions of axial force and shear force depend on the support condition of concrete blocks of 
the push-out test specimen. In this study, push-out tests of headed studs were conducted with axial 
compressive force controlled by using hydraulic jacks, and shear capacity and shear force-slip 
relationships of such studs under both shear force and axial compressive force were investigated. 


