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Abstract; A great number of model tests were carried out to
build up a method for calculating the shear capacity of large-
diameter stud connector used in high strength concrete for
bridge structures. A comparative study was made of 26 groups
consisting of 71 stud connector models to explore the
influence of different parameters such as the concrete
compressive strength, the stud diameter, the stud tensile
strength and the stud length on the shear capacity of stud
connectors. Formulas to calculate the shear capacity of stud
connector were proposed based on the worldwide 255 test
results. The results show that the shear capacity of stud
connector in high strength concrete is still based on the
composite behavior of the stud and the concrete. Besides, the
proposed formulas are more reasonable and safe in predicting
the shear capacity of stud connector in a commonly-used
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concrete which ranges from C35 to C60. These formulas are
suitable for the analysis of stud connector with the diameters
of 9 mm to 30 mm and the lengths of 50 mm to 400 mm as
well as the ratio of stud length and diameter over 4, used in
concrete with cubic compressive strength from 15. 0 MPa to
80.0 MPa.
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Tab.1 Grouping and results of test specimens of stud connector

A de/ h/ fa/ E./ fa/  EUR Vu/KN /KN
Ay4E mm mm MPa GPa MPa /4 R 1 B2 B3

S5-1 22 100 41.1 36.4 519.0 2 186. 7 197.3 191.1 1917
S5-2 22 200 41.1 36.4 519.0 2 197.0 190.6 205.9 197.8
S5-3 22 300 41.1 36.4 519.0 2 176.8 189.0 225.8 197.2
S5-4 22 400 41.1 36. 4 519.0 2 175.6 214.3 200.1 196. 7
S55 22 200 45.0 37.1 465. 0 2 233.9 239.0 — 236. 4
S5-6 22 200 45.0 37.1 675.0 2 266. 2 265.6 286.3 272.7
S5-7 25 200 45.0 37.1 485.0 2 255.0 266. 8 285.1 269.0
S5-8 30 200 45.0 37.1 430.0 2 314.5 327.6 348.1 330.1
S5-9 22 200 33.5 34.6 515.0 2 180. 8 187.5 202.2 190.1
S5-10 22 200 33.5 34.6 515.0 4 170.8 181.3 199.1 183.7
SS11 22 200 33.5 34.6 515.0 6 183.5 155. 6 166. 1 168. 4
S5-12 22 200 33.5 34.6 515.0 9 189.7 172.9 183.7 182.1
S513 25 200 37.0 35.5 515.0 2 240. 4 219.3 241. 4 233.7
S5-14 25 200 37.0 35.5 515.0 4 226.8 234.1 212.2 224. 4
S5-15 25 200 37.0 35.5 515.0 6 20L.9 221.2 213.2 212.1
S5-16 25 200 37.0 35.5 515.0 9 223.4 220.7 222.8 225. 3
S517 22 100 36.0 35.3 445.0 2 153.5 173.6 198.2 175.1
S5-18 19 100 36.0 35.3 445.0 2 124.7 125.8 134.8 128. 4
S5-19 19 100 36.0 35.3 445.0 2 128.0 145.9 — 136.9
S5-20 19 100 36.0 35.3 445.0 2 129.1 103.1 123.0 118.4
S5-21 22 200 36.6 35.4 475.0 2 205. 3 208.8 — 207.0
S5-22 22 200 36.6 35.4 475.0 6 189.5 183.0 — 186. 3
S5-23 22 200 36.6 35.4 475.0 6 197. 4 181.2 — 189.3
S5-24 22 200 36.6 35.4 475.0 6 194, 7 197.9 — 196. 3
S5-25 22 200 36.6 35.4 475.0 6 189. 4 185.4 — 187. 4
S5-26 19 100 28.7 33.5 450.0 2 104, 2 103.6 113.8 107. 2

RN AHE R BENE 1 s, a4 2
Ptz T TE AR 8 o 2 B2 AR RN =5 5 ke D 432 17 AL
MAEHHEGR DRERETEEN, £ SRS LM
B B 2ot MR AT T DA SB /N 5 TR 6 T P EE
BRURERE . B, d, R 19,22, 25 #1 30 mm, h, N
100,200,300 F1 400 mm £k R BEZ /04, B4
HEYE f..i83) 675. 0 MPa, fu k3] 45. 0 MPa
AR
1.2 mERmR

MB MBI AENE 2 Fra, KT T
TP X PR 4 7, AR TR B 1 R A B

JZ A PR S5 WA B ) AN 52 0 B9 3 5. SR FE IR Y
BIE FRRSTE AL B 4 MBI IERER S
TREE TP WA X B AR AEL
1.3 WEER

K 1A 3 4034 TR RARRST M EY
ARE S AL R LRGBS, B 3 FRANER
Bt IR R, IR ARSI . PR ¥
RIBEIRTE 8 AR AT HE 4 A AR R BT U, JRET I 1R
BE+ A RS, (ER T B B AR BE L T RAR.
SRETARER i BLAH B R B 2R T8 , DY DDA T T 4R
ETARERIRI L 07, Y YIRT DL



%53 E S SUTERERI AR AR 661

20
g1 XN -
Jbd, 400 d
T 500 2400 3 RETIREES
aVE'ﬂ Fig.3 Failure modes
- 300 - - s,
=" 2 BYEENRME RS
e (I}
Q | =)
IR E (1) BELHEBRE. B da X S HIH5.0,
4 | 33,5 70 36. 6 MPa B HUR A0 X B S
S 8.9%; faM 36. 6 MPa 3k 45. 0 MPa i, V, 3k
b 14.2%. KU V., BEE faMRETIH A, HYREEEL
a) — . | 5 BE SE A e B, 34 0 W B B SR U8
E:: (2) RETHLRIR B, B 4b R fouf 8K 465. 0
Sy — — | 01 675. 0 MPa IR BI04 4 BY ) — 40 X ¥ 78 it £k
L Fu3IN% 45, 020B, V, # K4 15, 0%0. KH V, 3F
1 AN AT (B0 :mm) AHEE fo RO
Fig.1 Details of push-out specimen (unit: mm) (3) BETHRZ. B 4ch d, 25K 22,25, 30

mm B RN R BT - RS 2R, d M\ 22 mm
WHNZE 25 mm B}, FFEREIAR A, #m&y 29. 0%, V,
W4 14. 0% ;dy M\ 25 mm K FE 30 mm B, A, B
T4 44. 0%, V, Hk % 23. 0%. £ V, BE&E A, 3
pi [Tz

(4 BETKE. B 58 hy 435128 100, 200, 300
F1 400 mm B} V., 5 h, 89384 E R, b A 100 mm 3
PIZE 400 mm B, V, BB 3%, REBEE
he/ds KF 4 BF,hy 3TV, RN, X2 B A RET £

2 RBmERE

Fig.2 Test setup BRI RGBS TR T E AT AR Y R .
300 150
250 300
200 250
Z 150 Z 200
g - §S-5-1 E 150 g
| e 22:2:% 100 --$5-5-2
50 = $S-6-2 b *SS-7-2
. ’ -+ 858-6-3 50p -+ 8S-8-1
L I
FXTHE B/mm HIREHERS fm HIA
a RS+ b 7R 44T B c FRHBSTER

4 Bh-1EM RS &

Fig.4 Curves of shearing force and slip of specimens



662

B3 K% ¥ wmE R FER

HaE

220 °

o
o
o0

e
(o]

200 300 400

h/mm
5 RETREXNFE R
Fig.7 Effect of stud length on the shear capacity
of stud connector

100

3 EEBHATE A X

Ollgaard U@ R LA 32 ) AR ST s 1

TE hy/d 24 BV, HER
V.= 0.5A, VE.f. <A, fu
J_‘/t':':' ’ fc j&ﬁ%ﬁiﬁggﬁg » MPa.

B 6 V./A, 5 VE fARILR, 374 30k
[LIAASCHIA SR R0dE. SCRRL L f. 24 18.0~35.0
MPa.d, 4 16~19 mm, {HBEFFREHTRBE - F 5
ERIBERR, ANTTER V. HHEEAR Bl A foiE
H. NEERRERRE, V. 75HEIREE 58 B3
T3 K, BV {58 7 88 26 9 BE 0 1 W 7 BB R T AR ST AT
HERELNASER.

750

)

625 g
q o
E g o z
£ s500- s 33
. g I .‘ ¢ o |
£ Ly @
= 375t e Jau
= A
;: gﬁﬁ;é
2501
0.5VE, f. o AL
cJ/e . j(ﬁﬂi[l]
1

125 1 1 1 1 J
250 500 750 1000 1250 1500 1750
~E: fo/(N - mm-2)
B6 XEltEXERSFRRERILE:
Fig.6 Comparison of experimental data with the calculated
results of the formula in Ref.[1]

PRI R FH T SRR R U S AR ST R A LB 7R 3
HHER FRRETFR S REE LA S, &
xR 1 R E WAL 255 MR ET i S 4 i T
PR AT ER AT B BT AR B TR R

{Vu = 0. 50A, vE. fa @

VE fa < 700.0

{Vu = 0. 20A, VE, fa +210. 04, 3
VE. fa > 700.0

B 7 IR ORI HBE SR SRS
BRI, A X RECH R=0. 88. RIGHUHR LIS d,
A 9~30 mm, A, iy 50~400 mm K IREE+5REEFHR
C15~C80 HfETE.

400pe AT+ SCHR[L0
o JCER[1] = SCHR( .
& SCHR[6] * SCRR[12] o
300 JCRR[7] - SCRRI3] 7
+ JCWA[8] = XCHR[14],, -7
)‘Cﬁk[g] A AA /A *e o

000
ﬁr‘nw

y

vs, &
B 4 R=0.88
i
3

s

200

RO IR

HLBTAR I THAEKN

100

0 00 200 300 400
U AR B AR AE/AN
7 HEESHBERN LR
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