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Static Behavior of Push-out Specimen with
Multi-row Stud Connectors

SU Qingtian , HAN X, REN Fei
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: The shear bearing capacity of single stud obtained
from single-row stud push-out test and that from multi-row
stud push-out test are different to some degree. In order to
clarify the effect of the stud row numbers on the ultimate
strength of the stud, one single stud push-out test and four
multi-row stud push-out tests with different rows were carried
out. The test results show that the number of stud rows
affects the stud shear hearing capacity, and the average
capacity of single stud connector decreases by increasing the
number of stud rows, while the influence of the number of
stud rows tends to be stable with the increasing of the number
of row, also the influence value is within 15%. Combined
with the push-out test, the expression of the number of stud
row affecting the shear bearing capacity of stud is given. In
addition, based on the load-slip curves of multi-row stud, the
expression of the load-slip relation of multi-row stud is

proposed. Compared to testing results, the new expression
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has a better match with the experimental values.

Key words: headed stud shear connector; push-out test;

multi-row; mechanical behavior; ultimate shear strength
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Fig.1 Specimens configuration (unit; mm)
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Tab.1 Test results of specimens

prvas s P./kN P,/kN S./mm Srmax/mMm
S§-2 792.3 198.1 6. 66 8. 06
GS-12 4423.2 184.3 6. 25 13.11
GS-18 6 310. 8 175.3 6. 96 14. 09
GS-24 8§ 347.2 173.9 6.02 10. 55
GS-36 12 319.2 171. 1 5.27 10. 06

M1 Al LA W KRATHEEON S, B 5 M R 15
BT GS-36 Sb, HABIKARH S, ML T 6
mm. #R4% Eurocode- 4" HLRE , Y — 3% B F (W FRAE
W TR TR KR AR 7 85 Y0 Ikt b 4 ¥ B8
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Fig.4 Load-slip curves

3 WEERITIR

3.1 FHE-BBREX

4% Eurocode—4 Xif %E M 34 3 4 #L %€ 4 1 18 #%
HATF 6 mm MER, &Hlfrk-BHE &g 5 i
. B RS AR AR BB VL FE A 0~6 mm, AR Ry BRET

fE P 5HRATHIBRE) P, WY HUME.
127

1.0}

0.8

§ 0.6

0.4

0.2

0 1 2 3 4 5 6
1% /mm

H5 ER—LEH-BBME

Fig.5 Unit load-slip curves

WAL e SRR e S ESri Y
TARLAME: R 53] T A G R,
SCHRE3 145 i Rk -

P 2.24(s—0.058) g,
P, ~ T+1.98(s—0.058) (HmiEEL) (D
P

__ 4.44(s—0.031)
P, 1+4.24(G:—0.03D)

(EEERE D (D

KD, @) P RETRBINBY S55 Py 9 IRET R
KRARBR T AT HE.

SCHRL10]4A R RAR AT .
PLiJ — (1_670.55s)0.3 (3)
SCERL11 A RA T .
P s
P, 0.5+0.97s W
SCERL12 )4 i RA T .
Pﬂu = Q- OasD (5)
P% = A=) (&ED 6

RIEE 5 I 7 BAR R R L A
SO i R TR R IRAT AT BB C R AR
P

FT — (1_e—0.61s)0.34 (7)

R TWUEARHRET - R R R RS
KA ZHEET P B M AR (2D ~ (D &%l
AR R - IE RS I R AN 6 BT, AAEE 6 7]
VE N HANRIBAER S5 LI R, K
FR @) (D M EE R SR L IR ZER K, R
(DS F SRR R,

3.2 PMEAREH

HET Eurocode-4™, AASHTO LRFD™) fnfk

[ GB50017—2003" 22 5E A4 H T S EATHUBY AR



278 IR H % ZHERETHE 1 R E R - h 2 M B 1015
12 12F 12
1.0 1.0F 1.0
o8 0.8F _08
§ 0.6 £ 0614 § 0.6
oalf ~ o4 ——GS-12—3(2) 04 —o—GS-18 —3(2)
N SR AW | A3 =@ | 3t =R
0.2 —— K (5) K7 0.2y K (6) —o—H(7) 0.2 ——X(6) —o—H(
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
W #/mm W/ mm ¥/ mm
aS$-2 b GS-12 c GS-18
12 12
1.0 1.0
0.8 0.8
£ 0.6 % 061
A 04 ——GS-24—R(2) & 04l ——GS-36—3R(2)

—R(3) =&
—— K (6) K7

WH/mm
d GS-24

—X(3) =K@
—>—3(6) ——X(7)

1% /mm
e GS-36

6 HBERSOHL

Fig.6 Test results and regression curves
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Tab.2 Test results and the calculated values of specimens

RAEHS P, /KN Py /kN Py /kN Puaoy /KN Py, 1/Pus Py, 1/Pus Py1/Puioy
SS-2 198.1 146 155.1 127.7 1. 36 1.28 1.55
GS-12 184. 3 146 155.1 127.7 1. 26 1.19 1. 44
GS-18 175.3 146 155.1 127.7 1. 20 1.13 1. 37
GS-24 173.9 146 155.1 127.7 1.19 1.12 1. 36
GS—-36 171.1 146 155.1 127.7 1.17 1. 10 1. 34
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