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Abstract: To study the lap splice length of U-shaped rebar loop in precast concrete structure, three fabricated
specimens with different lap splice length and one cast-in-place beam-column joint comparison specimen were
carried out for low-cycle repeated quasi-static tests. By observing the failure modes of each specimen, the
corresponding hysteretic behavior, bearing capacity, deformation capacity, and the stress development process

of reinforcement were studied, and then the reasonable lap splice length of U-shaped rebar loop in precast
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concrete structure was analyzed. The results show, (1) the bearing capacity of fabricated joints is higher than

that of cast-in-place joints; (2) the ductility and energy dissipation capacity of specimens with different lap splice

length are different; (3) the increase of lap splice length is conducive to the improvement of the bearing capacity,

ductility, and energy dissipation capacity of specimens. Finally, based on the test results, the reasonable lap

splice length of U-shaped rebar loop is fitted and regressed, and then the suggestions for the optimal design of

the joint of the lap splice length of U-shaped rebar loop in precast concrete structure are putting forward.

Keywords: prefabricated structure; concrete structure; U-shaped rebar loop; quasi-static test; lap splice length
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Fig.1 Joint of ring buckle connection with U-shaped steel
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Table 1 Specimen number and main design parameters
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Fig.2 Geometric dimensions and details of specimens
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Table 3 Performance parameters of reinforcement
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Fig.3 Test setup and layout of displacement transducer
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Fig. 4 Loading system curve of quasi-static test
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Fig.5 Layout of strain gauges of specimens
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Fig.7 Crack development of specimen SJ-2

R SJ-3.ST-4 By 2L 8% TF Je o #2 5 il ST-2 1%
BUAE L, R S A RS AR o 3 ST-3 X 3R
1 1R &E o0 2 B ¥, B 3% i AR B 1 ST-2 B 3
KLU 87 o R A ST-4 M) J2 45 12 ) 224 4 e At
KA SJ-2 ST-3 W] i BT K — 2k | H 54 X IR BE B
7 1E R ST-2  ST-3 58 K, T AE #5 H 0 h A7 K A
TR EE T B T% , an i 9 s .

8 i SI-3HRBR
Fig. 8 Failure state of specimen SJ-3

9 HHSI4BIRER
Fig.9 Failure state of specimen SJ-4

(d) BB B

BRI REETE Rm B 2, IE 2448 5 X
O T LA S SRS O T 5 2 e 1Y s Y 2 R
Gerp A U BB N A 0 5, I T 2848 1 X B L4 W Ay
K ZEAE TR A KT SRBE AT B e AR L SR
T AR AR U S R4 3 S ) S48 8 B Ok, U BRI
R A% 0 DX 32 07 300 % Y L 4% AT T L, 243K 3 U AL R
T AME Ak A

3 RBEERESWN

3.1 HEME

i [ il 20 — A 7 AR EAE AR
it 0 B M 42, 8 I W 25 K9 7 F 52 32 0 i i 7R 3
i B TERRAE (W B IR A SRR R T RS G ) 2
PE BB R M BRI AR -

A3 1 1]l £ 1 10 fFoR o AN LR TR K
B, GG SI-UHTE, 34 2% e T A G
(] iy 28 249 77 76 W 0 P 4 TP, U A U R PR i
DAY AN A A B T A T A (R A B A B
I U3 % 0 55 0 A R 5 iR ST-2 . ST-3 A i [T il 46
FEAEAE XS BRI, 46 1 10 I 2% (45 2 X 32 50 i, 7
o 35 B U (A7 BT IR AR R D B (B
BRI, R E )T B R REAL, UL
PR R W 3N R T 22 TR B R A

150
100] §
504
g o
= 50
-1004
-150
=200 4
=250 4
=300 4
-350 T T T T T T T T T g
-100 -80 —60 -40 20 0 20 40 60 80 100
A/mm

10 F il 44 3% o #h 2%
Fig. 10 Hysteretic loops of specimen

3.2 BRELRERESN

i [ i 2 b ) i (7 88 ) 2% U 25 1) i 2%
AR A AR U AR 45 80 Y 60 265 1 £ B O A i 2,
40 il 2 AT B e A ] B Be ik A 19 52 0 5 R I 1 B0
DA KSR B IR SV FEBE L] 9 B8 ) S R 1A
L1 7 0y 2% U 1F BB R 2 SR 1T 46 288 W E %
SE i MR A, 2R FH 45 4 B B 62 A% 55 45 44 i i 15242 2
LU 2 45 R SE A o 2 Y R B ) R 2 e
T/ 85040 I, I PF IR, 2 3 B IR ) 7R 28 )



136 T RExm¥y T FROPE

% 45 B

ATH A B 2 7 {11 85 20, U IRt g AR s ) 437
BRI AR . IS R NR 4 RESFR .

400
350 2 S —— Rf4sI-1
3009 g8 < 3REFSI2
207 © 4 d —o— iRfHS)-3
W e -« - iAffsI4
100

i

= 501
-100 I3
~150 oA
=200 e »
:2(5)8: Nereed

=350 ¥ T T T T T T T T 1
-100 -80 60 —40 20 0 20 40 60 80 100
/mm

11 BZEm%

Fig. 11 Skeleton curves of specimen
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Table 4 The carrying capacity and deformation of the

node under the positive load
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9 kN kN #/mm & /mm P u
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x5 REMBTHRPEREHNER
Table 5 The carrying capacity and deformation of the
node under the reverse load
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Fig.12 Calculate the equivalent viscous damping coefficient
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Fig. 13 Equivalent viscous damping coefficient
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Fig.17 Thecumulative energy consumption of each test piece
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