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Experimental study on seismic behavior of splice rebar connection
between upper and lower floors of shear walls with
precast concrete hollow moulds

ZHOU Jian' ZHAO Zuozhou' HOU Jianqun® REN Baoshuang® CHU Mingjin’® LIU Jiliang®
(1. Key Laboratory of Civil Engineering Safety and Durability of
China Education Ministry Tsinghua University Beijing 100084 China;
2. Architectural Design and Research Institute of Tsinghua University Co. Ltd Beijing 100084 China;
3. School of Civil Engineering Yantai Univercity Yantai 264005 China)

Abstract: To study the seismic behavior of splice rebar connection between the upper and lower floors of shear walls
with precast concrete hollow moulds and verify the chosen splice length and compare different styles of the splice
rebars quasi-static tests of four full scale wall specimens and static tests of two full scale wall specimens have been
carried out. The test results indicate that all specimens fail in flexural mode. The measured load—carrying capacity of
the wall specimens is about 1.31 times as large as the predicted value according to the formula in the current design
code. The ultimate drift ratios of the specimens are 1/85- /55. The bottom horizontal slippage of the wall specimens is
negligible. According to the measured strain curves strain distribution and seismic behavior of the specimens it is
shown that the stress in the distributed reinforcements can be transferred by the splice rebars effectively. The designed
splice length can ensure their strength contribution. Seismic behavior of the specimens with twotow splice rebars
seems better than that of the specimens with single-row splice rebars slightly.

Keywords: shear wall, precast; splice rebar; splice length; quasi-static test; static test; seismic behavior
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2

Fig.2  Geometric dimension and details of specimens
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Table 2 Measured cubic compressive strength
of concrete and axial pressure
Sfeu!MPa
ng N /kN n,
SWS1 0.3 49.1 28.4 37.8 1336 0.145
SWs4 0.3 42.9 25.6 33.4 1336 0.164
SWS2 0.3 44.2 26.7 34.6 1336 0.159
SWS5 0.3 50.1 28.3 38.1 1336 0.144
SWS3 0.4 32.1 27.4 29.5 1525 0.212
SWS6 0.4 35.8 25.7 30.3 1525 0.207
3
Table 3 Measured strength of reinforcements
7./MPa 7./MPa
o 8( ) 429 636
¢b 8( ) 474 621
d12 523 632
1.3
3000 kN
1000 kN
o 3 o
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Fig.3  Test setup
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4

Fig.4 Layout of measurement points
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Fig.5 Failure modes of specimens

Table 4 Failure process and ultimate point of specimens
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Table 5 Test results of specimens at various stages

Fo/kN F IF . py

F,/kNA,/mm 0, F/kNA/mm 6§, F/KNA /mm 6, F,/kNA,/mm 8,

195 0.95 1/2926 503 9.47 1/294 598 30.99 1/90 508 42.89 1/65 4.53
SWS1 261 1.12 1/2482 595 9.56 1/291 709 30.38 1/92 628 44.92 1/62 506 1.29 4.70
228 1.04 1/2673 549  9.52 1/292 654 30.68 1/91 568 43.90 1/63 4.62
350 1.89 1/1471 523 9.28 1/300 632 27.84 1/100 610 45.33 1/61 4.88
SWs4 252 0.90 1/3089 572 9.29 1/299 691 27.28 1/102 688 45.53 1/61 495 1.27 4.90
301 1.40 1/1986 548 9.28 1/300 662 27.56 1/101 649 45.43 1/61 4.89
SWS2 325 1.82 1/1527 516 8.36 1/326 631 25.49 1/109 536 38.54 1/72 498 1.27 4.61
SWS5 294 1.46 1/1904 536 10.37 1/268 663 25.35 1/110 614 50.62 1/55 506 1.31 4.61
272 1.62 1/1716 534  8.39 1/331 644 26.19 1/106 578 33.07 1/84 3.94
SWS3 274 1.14 1/2439 576 8.58 1/324 706 26.18 1/106 684 32.00 1/87 512 1.32 3.73
273 1.38 1/2014 555 8.48 1/328 675 26.18 1/106 631 32.54 1/85 3.84
349 2.11 1/1318 532 8.06 1/345 648 24.98 1/111 616 31.94 1/87 3.96
SWS6 298 1.72 1/1616 58 10.03 1/277 709 33.68 1/83 709 33.68 1/83 515 1.32 3.36
324 1.92 1/1448 558 9.04 1/308 678 29.33 1/95 662 32.81 1/85 3.66
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7
Fig.7  Strain distribution of reinforcements

at bottom section of specimens
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Fig.6 Top lateral force-displacement curves of specimens
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Fig.8 Strain curves of splice rebar and

vertical distributed rebar
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9
Fig.9 Strain skeleton curves of reinforcements

at middle section

10
Fig. 10 Strain distribution of splice rebar and vertical

distributed rebar along height
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Table 6 Bottom horizontal slippage of
specimens at peak point

s /mm A, /mm 0, s/A,
0.24 30.99 1/90 0.77%
SWSI1
0.15 30.38 1/92 0.49%
0.29 27.84 1/100 1.04%
SWs4
0.42 27.28 1/102 1.54%
0.11 26.19 1/106 0.42%
SWS3
0.51 26.18 1/106 1.95%
0.19 24.98 1/111 0.76%
SWS6
0.48 33.68 1/83 1.43%
1 K
A 11 o 11
7 o
7
Table 7 Secant stiffness of specimens
K/(kNemm™")
SWS1 219.2 68.6 21.3 13.8
SWs4 232.6 59.0 19.0 14.3
SWS2 178.6 61.7 24.8 13.9
SWS5 201.4 51.7 26.2 12.1
SWS3 204.2 65.4 25.8 19.4
SWS6 169.4 62.2 23.5 20.2
11 -
Fig. 11 Secant stiffness-horizontal displacement curves
3.5
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Fig. 12 Energy dissipation-horizontal displacement
and equivalent damping coefficient-horizontal

displacement curves of specimens
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