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Experimental Study on Mechanical Behaviors of Multiple-row PBH Shear
Connectors in Steel-concrete Composite Structure

FAN Liang', LUO Kai-yong', HE Jun’
(1. School of Civil Engineering, Chongging Jiaotong University, Chongging 400074, China;
2. Zhejiang Provincial Communications Planning, Design & Research Institute, Hangzhou Zhejiang 310006, China)

Abstract: In order to simulate the real loading mode of the structure, the static push-out test on the
mechanical behaviors of multiple-row Perfobond Hoop ( PBH) shear connectors including 8 specimens is
performed considering the row number (i. e. , 1 =5 rows) and the row spacing (i. e. , 75 =300 mm) , based
on single-row bearing research of PBH shear connectors. Then, the typical load-slip whole process curve, the
bearing capacity, the failure pattern and the slip distribution of multiple-row PBH shear connectors are
obtained. The experimental result of multiple-row PBH shear connectors indicates that (1) the failure
exhibits the splitting of concrete and bending of the perforated rebars; (2) the interface slip along the height
direction is big on both ends but small in the middle; (3) the ultimate shear capacity of multiple-row PBH
shear connectors within 5 rows is mainly positive correlated with the row number of shear connectors, while it
is not obvious related with the row spacing. Finally, based on the influencing factors and the analysis result,
the corresponding bearing capacity calculation formula is proposed, which agrees well with the
experimental result
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Fig. 1 Steel box-concrete composite structure
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Fig.2 Structure of PBH Shear connectors

700

P
600 }_’_’_ﬁ‘
Z 500 -7
Z .
f& 400F /-~ “~N
% 4 Py
300
200 ——PBH
-~-=-PBL
100
O 1 1 1 J
0 1 2 3 4 5

Y5 s/mm

E 3 PBH 70 PBL Lilfe#; - ig® M2k tb i
Fig. 3 Comparisons of measured load-slippage
curves between PBH and PBL

RIEE . 1 — SR 7 B I . 409 00 i 9
PFBCH  SMTRO NS ST R E "

PBH 99Ty HLAE Y BRD ArHE, 309 6B
B RFRE, T2 (HARH “HF" RS
EF AT LB, TR PBH 3BT )
BUBAES ¢, 9 T BFSE S HE PBH 99 3810 01
fig, ASCHFRET 2 408 A PBH LR, B
G 1 ~5 HENGU T PBH (999 T HE 00
1 BRI
1.1 et

BRSNS i 2 BCSS HEp70 09 J)
Het R R DU R R, IS0 T
WA PBH 6 TAFPEREMIESE A R H 51 i
e, USRS W B A 4 5
e T RESIRPFAVESE I MBEER, WA SIANT,
ARSI -

ARSI TE BT 2 HE PBH 1y HE 6083
IR LR 09 ) SR B, 85 B
L, 2,03, 4,5, AR E D 75, 100,
150, 300 mm,



82

5

B

*r

ST $34 &

S EOL R 1, SR R4 3 KT DL 1A 4,
HAR M 20 Hoh FFFLFLAR O 30 mm, ZEA
PP EAR KON AR R 8 mm,  HRAE A B il A R
¥R 8 mm, AR AL RRATE S, R A 0235 X
#, JEAREREE A 242 MPa, AR FR5REEA 368. 5 MPa, il
PN 1. 67 x 105 MPa; ZEFLANT A HRB335, J&
i BE 2k 359. 6 MPa, i BRS5EE A 519.9 MPa, jifidk
BiEE A 2. 06 x 105 MPa, 28 d R+ 57 )7 (4T FE o B
429.6 MPa, BiPEAEEH 3.35 x 104 MPa,,

&

JR A L I ST i

e 23 I 4 3
] Lo il

o DIl || P e i

S fii 8

X | | — =

@ 9

% D ‘ ‘ q

Ay | | -

1 on.

= JEALIIEh i 250

150 . 100 . 150

e—————————————>|

(a) LI (b) Pl P

250

() il

4 BEENKHIEE (SB4/SC4) (Hfi: mm)
Fig. 4 Structure of typical specimen of SB4/SC4 (unit; mm)

&1 KBS EBERE

Tab.1 Specimen classification table

SR R e

SR RS HESL/HE . .
SBI 1 b 160
SB2 2 100 260
A (BB IsEAES0  SB3 3 100 360
SB4 4 100 460
SB5 5 100 560
sc2 2 300 460
83 3 150 460
B (ZEALHER] ] )
Sc4 4 100 460
SCs 5 75 460

1. SB4 Fil SC4 Sy [ —ik 4
1.2 REMHEAR

PL O - R BE - AR BT ) Y PBL
PAFLYT B AR 2 T BT ey T SRR S
HE (1)

Ny = 2a(ody = ) fy + 250 fy, (1)

AP, N, OIS 0 1 SRR SO BETHE;
NIHLEAR; d, ot BB A BARs S, M IREEL
oYL BHES £ =0.577 4, fu WAL
SREBOHE; o PR RE, 6. 1.

PBH 57 11 /R 1 2%l 1025 kN,
BUEAN &Y Syt A HE AR I, 2SN
HRE 4 R B HE AR 3 o AHE RO A2 o i 4l 30 78
R AZ I R A4 Y S SR % 10 000 kN [ g i bl
BT PR R G R BE AR M S
6171

\)

SR

S

en

¢

a

—— N

5 WEmMBIEREE
Fig. 5 Elevation of test loading

E6 KBTS
Fig. 6 Test loading site

mE " T, K F ORI S
EFIEE

@ MMEIFARIK Sy : 0OF—0. 04F 0. 1F—0. 14F
—0.2F . #1%k 3 K

2 0F—0.04F—0. 1F—0. 14F—0. 2F—0. 26 F—
0.32F—0.38F—0.44F—0.5F Jin. ®# 3 IX;



544

58, M - IREE A G L ZHE PBH 57 18 T 247 iR i o 83

@ FJFLLO. 1F A K = IR
2 RWHERS

2.1 W

Z 4k PBH By e nakad #e b, BT LAUR L
P DLRIAIEZS -

(1) BUFA SR BE L 0 St a2

BUAR SRR X PR AR N 0 A R L
AN, 3 SE 7 A el WAERR, WK T (a), —
FECAE T A 3 B, e i S P s 1) ) SE i
HE T .

(2) FiBiREE BT

I B B A IR R BN R B 1 B IR . 2k
e, il b5 TR 2 B B S A AL P TR BE
BT I, I 0 i s Ak e sl b % 7 AR B R
5%, BHJEREEM NN LRE, RAIV NI R 4E,
HET (b)o

(3) ZFALAAL Y R AL e

TER BT 2 B B, A2 T 3G B s bk 0
PEA BL, B Al Ak o AL AW Al B R R A il A2 T,
WET (e).

BROCLISN, BT (d) Frosfgilfe R oMo R i
FIRFRE B AN 7 (b)) i (411 T # i A 22
IR SR R B G . AU b 1 O TR B 1
TET LR

(c) fif i JE AW A A2 E I (d) WA AR SR A

B7 RXERBIRRES

Fig.7 Destruction form of specimens
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Fig. 8 Load-slip whole process curve of each specimen
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