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Application for composite beam and shear strength of inclined headed stud with
high rigidity and high strength
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Usually, headed studs are vertically welded in a steel surface. However, if
we expect the shear resistance in headed studs, the resistance mechanism is changed such that the
headed stud is subject to a force along the axial direction of the stud, which is predicted to
produce considerable resistance. Therefore, it is hypothesized that composite beams using inclined
headed studs would improve shear stiffness and strength.

In this research, first, we confirmed the mechanical behavior of parallel-inclined and
cross-inclined headed stud steel and concrete connectors by conducting a structural test. From the
test results, the modified coefficient used for determining the ultimate shear strength of the
inclined headed studs was identified. Finally, we confirmed that the results of the proposed
evaluation method for the shear strength are consistent with the test results. And we proposed an
appropriate arrangement and direction of inclined headed studs for the beams and the girders.



1950

2011
45°
RC
i)
iii)

@

@

@

1
0 (=45° )
Fc
RC
e}
@
2
N10L
NOSL
108L
Np
2

20 _J1ooj100] 200 || 255 |

13¢

JIS 25¢
22¢
1
RC
i)
RC H
RC
RC
d /
RC
Np /nf:0.8
np  NO8SL
(
PI2

N10L

2|

8812 200
E

B Y=g

UsS130818

8119 200

200 100]100] 200 || 275 3 | o
Us220818

D10

200 J100]100] 200 ||| 300 | 25 |

8119 200

200 J100J100] 200

RS220818

1

RP220818

L 200 Jioopio) 200 || 275 | 30 | 2B | 120 J10]100] 200 425 45
RS130818 RP130818

amajuiEs

RC



Z Av4
6‘ LN LN LN LN LN LN LN LN LN &s ,0 2 2. 2. 2 2. 2 2. 2 2. 55
5 5 A 5
5 5
A
| | s i i
175 150] 1500 | 1000 | 1500 |150]
2
@
Q-6 3 Q-6
ad Illd Fc RS RP Q-6
(Us ) (RS
RP ) Q-6
1/d o
1ld
6
2 /1a=4
! /d=8 130
Q(kN) Q(kN) Q(kN)
200 ; 200 . ; 200 200 . —
T USt0tg T - Rs130818] ! Do
100 R 100 ; ; 100 - i
wimes Riiimnmes I NSy,
0 1 2 3 456 01 2 3 45 6 7 8 . j
100 A400F=1
bt ! Slmm)
Q(kN) Q(kN) -200 -200 e L
300 300 3 9 2 4 3 210 1 2 3 4
- RS220418] | P 200|R322081a = ] AR R
100 100 ] / 200 2N — 200N
) . / RP130418| : RP130818] !
OLL 0 ' 100 T S 100 f==F=mFmn e =
00— 11 7 0 : B .
-200 . R PV e Vet AN 100} -100 Z 4
300 i s 300J i ] Y B UL PR |
43 21012 3 474321401 2 3 4 32401237743 24012 3 4
(a) Fe 18
KN
2002 [Ust30427 200 2 —{Usta0827] 200 2N 200 2K , ;
P : 5 RS130427 [Rs130827] i | :
100777 i----1 100 et 1007 100 i | ;
NI, T oML R N /7
0 1 2 3 456 012 3 456 7 8 s i
100 400 S S - i
2002N) 200 2KV 200 S| 200 i L i | Syom)
Rs720037] | [RS220837] 24012 6543240123 42%5 6
200 } 4= 200 s
100 - =----1 100}- 200 qu) ZOCO(kN) N
— RP130427| [RP130827 o
0 . 0 100 - 100 . -
- P 4 gl .
-100 _,_/6 J-omd----4----1 100 0 0 —
— :
200 {200} ) = - -0 : ! |
300 ] ) M) g [ sfom 200 i i i Symm)
4 3 240 12 3 43240123 24012 654324041723 45 6
(b) Fe 27
3Q-0
SNLI cNu
1 Qu (1)
Qu= sNy sinf + cN, cosé €))

SNLI



le’
SNC

SNu = min (sNt sN(;)

Ny = Oy A
sNe= ot A
cNu
J.W.Fisher 5)
CNLI= Kp SA OB E
sNu
sNu=0
Nu  (5) (6)
CNLI= Kn SA OB E
Qu Qexp
Qexp/ @u=0.90 1.27( 1.05 9.4
Qexpl Qu=0.75  1.13( 0.94 12.5
l/d =4
1/d=6 I/d=8
White symbol: US series (parallel inclined type)
Black symbol: RS and RP series (cross inclined type)
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