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Experiment on mechanical property of PBL connector for

large diameter concrete dowel
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Abstract: PBL connectors are widely used in steel-concrete composite bridges as a kind of main
load-transferring component. In order to reveal the mechanical properties of PBL connectors for
large diameter concrete dowel, push-out tests with 24 specimens in 8 groups were carried out.
Failure modes and failure mechanisms of PBL connectors were analyzed according to the interior
failure modes of these specimens, influence factors of bearing capacity and anti-slip property of
PBL connectors were investigated, and mechanical properties of PBL connectors for different

diameter concrete dowels were analyzed from three aspects of load-slip curve feature, shear
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stiffness, and ductility performance, respectively. The results show that there are three main
failure modes of PBL connectors of large diameter concrete dowel, shear failure of transverse
reinforcement, compression failure of concrete in the hole, and shear failure of perforated rib.
Diameter of transverse reinforcement, thickness and failure mode of perforated rib are the important
influence factors of anti-slip property of PBL connectors while perforated rib diameter has insignificant
influence on anti-slip performance of PBL connectors. Diameter of transverse reinforcement, thickness
and diameter of perforated rib are the important influence factors of ultimate bearing capacity of PBL
connectors. Among the PBL connectors for large diameter concrete dowel, the mechanical properties of
PBL connectors with perforated rib diameter of 75 mm are superior to those of 60 mm, and the
mechanical properties of PBL connectors with perforated rib diameter of 90 mm are superior to
those of 75 mm. The results provide theoretical basis for engineering application of large diameter
concrete dowel PBL connectors. 4 tabs, 5 figs, 25 refs.
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Tab. 1 Structure parameters of specimens
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Fig. 1 Specimens structure form of PBL connector
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Tab.2 Material properties of concrete
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Fig. 3 Load-slid curves in elastic stage and linear fitting
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Fig. 4 Interior failure modes of specimens
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Tab. 4 Experimental results of shear stiffness and ductility indexes
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PBL # 2 44r SI & T 9. 4%.33. 3% .45, 5%
90 mmBI MR FFFL 142 PBL ¥ 43 1 i - 24 4t 5 W) i
FAFEEPERE bR Dy Dy 8 75 mm 8B IT AL B &
PBL &34y Bl 9. 7% . 14. 3% .72. 3% ; i3 W]
75 mm 4NHRFFFL B A% PBL 4 452 {4 (1 51 55 W B Fn 48
MR L T 60 mm #9 4k JF £l B 42 PBL i % 14
90 mm4 AR T FL 1 42 PBL ¥ 45 14 /Y 470 87 W 32 A 4E
PEPEREIE F 75 mm BAMIT AL B 42 PBL &84,

25 I AE R HAR IR BE A% PBL #2075 mm
WMRIF LA AR PBL #4119 J1#ERE L T 60 mm;
1fi 90 mm 44k FFFL 42 PBL & 80401 J1 2 MEfe

75 mm,
4 5 iF

(DPBL & 2 1 (19 32 2 i 88 0F - 5120 40 A
JiEk R BB AN L PA FR R 4y s 1R Al AR R 4 R B D) i AR
3. HIMR BTSN A S AL MR BE 2 PBL & R F
ARAAE T Y T2 B R 23 - 25 A A — B 9 o
JEE R 52555 Bt L PBL 2 #2019 7K 28 BE T ey 3% 56 4y
e HUA AR BT 2 A B TR A A i EE A

JE R Y I A RE 75 43 & #E PBL 3% 35 1 14 B B 7K 2% i
735 PR A 3 2 R B AT VR A G BT s DA = 1
HAEA A T

(2)38 33 % K B AR TR EE -1 PBL #:4 bt &
PERE SR AR 15w P oA SR AN A ELAR LA
M JEE B S M SR T 25 02 5% W K A% VR 5E + 4% PBL %
Py vk ne 0y B2 R WA T AL B2 X H 52
i A58 70N 5 T 28 B A7 ELAR A B R A R AL AR
W PBL SR B RE I BN &

() B T L B AR5 Bl A 60 ~90 mm, JF L
B 60 mm B, B ZE 30 Al B AR FLHL 20 mm, S0 Al
JEEAE/NF 20 mm; FFFL HAZ N 75 mm B, 5%
XA AR ELE 25 mm, BN AR R E AN B/ F 24 mm;
MBI FL ELAR IR ) 90 mm B, LR A S B AR
BT VI IR 5 B R AT B 200 ok 1 S B B AR
A A5 AR AR R

(O XA TF AL B AR 40 5124 60,75,90 mm ()
PBL # #:04 2k Ui , 4K AR JF L B4 75 mm ) PBL
R 1 F R AR T AL B A% 60 mm [ B 4T,
1M AR T FL 42 90 mm # PBL JE 42 1 19 1 2% PE fig
BN FLEAR 75 mm (4T, U ST S5 R KR E AR
TR %E M PBL #8000 TR N FHBE 8 T — & 1 28
WK

(5B % PBL 825 () 1z I R & e, BAR
S AT T3 2w I FEUE 73 i 0F 58 (B AE 3R 43
Moy R s ik = . Bk, T — 2 W X4 A
SERE Y Ty 2 R e S NBRS 43 A J2 E HEA T IR AR ST L LA
AR U0 BT % PBL 7 4 1 7K 2k Ak ) Fn bt 1 6 1 g
AT SR
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