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Test on seismic behavior of T-shaped fully precast shear walls with
vertical reinforcements spliced by grouted sleeve lapping connector
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(1. College of Civil Engineering, Tongji University, Shanghai 200092, China;
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Abstract; To study the seismic performance of T-shaped fully precast shear walls with vertical reinforcement
connected by sleeve grouted lapping connectors (referred to as APC connectors) , quasi-static tests were conducted
on one cast-in-place wall and two pieces of precast wall based on type I and type Il sleeve grouted lapping
connectors. The results showed that the initial horizontal cracks of the cast-in-place wall appeared at the top surface
of the foundation, and the initial horizontal cracks of the precast wall appeared above the sleeve due to the restraint
of the concrete by the sleeve. In the limit state, the specimens were all flexural-shear damage. In the cast-in-place
wall, concrete crushed and rebar flexed at the edge of the footing, along with buckling of the rebars. For the
precast wall, failure was characterized by buckling of the rebars above the sleeve, concrete crushing, and spalling
of the concrete outside the sleeve. In terms of cracking load, yield load, peak load, stiffness, ductility and energy
dissipation capacity, precast walls with type 1 sleeves were comparable to cast-in-place walls, while precast walls
with type 1l sleeves were greater than cast-in-place walls. Both types of sleeves remained elastic during the loading
process of precast shear walls, and both were effective in transmitting reinforcement stresses. The out-of-plane
displacements of the precast specimens accumulated in the negative direction during loading, but the absolute
values of out-of-plane displacements of the prefabricated walls were comparable to those of the cast-in-place walls at
the same load level.

Keywords: T-shaped fully precast shear wall; all vertical members precasted in concrete structures ( APC)

connectors; lapping connection; quasi-static test; seismic performance
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Fig.2  Cross-sectional dimensions and reinforcement position of each specimen
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Fig.8 Schematic layout of strain measurement points of each specimen
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Tab.3  Horizontal force and strength degradation factor for each characteristic load

PiE Y e PR Ao 2 WA LA 4 P o WEAHER 3 ) WefH5E 3 K

F,./kN F,./kN F, /kN F,/kN meen PR X o TEEP A s
A i

IEm fam Em o IE 11 1 R 8 T = 8 T 4 R 1 R A [ i 1)
TSW-1 367.64 319.08 606.28 515.52 725.42 729.87 564.88 614.82 1.29 1.19 0.943 0.925 1.004  0.945
TAPC-1  356.73 339.52 578.83 619.22 734.71 857.43 564.88 614.82 1.30 1.39 0.974 0.974 0.962  0.987
TAPC2  431.68 354.15 677.04 585.57 767.97 829.24 564.88 614.82 1.36 1.35 0.946 0.946 0.975  0.932
LSW-1 319.21 465.86 548.15 798.13  — 954.70 — 74531  — 1.28 0.958 0.935 1.007  0.979
LAPC-1  355.15 463.60 560.97 789.71  — 941.76 — 74531 — 1.26 0.966 0.940 0.988  0.976
LAPC2  412.71 380.58 662.16 825.24 — 1032.96 — 74531 — 1.39 0.963 0.943 0.982  0.983
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Tab.4  Secant stiffness at each characteristic points of each
specimen kN mm ™'
Sl FRLGNIEE IR IRE  WEE IR IR R
! Kce Kye Kme Kue
TSW-1 70.98 46.60 22.50 17.58
TAPC-1 69.04 47.02 25.67 13.09
TAPC-2 79.03 52.88 28.55 13.03
LSW-1 70.72 47.52 23.57 20. 14
LAPC-1 74.26 45.15 25.66 16.52
LAPC-2 82.08 49.55 25.62 18.48
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Fig. 12 Comparison of stiffness degradation curves of each specimen
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Tab.5 Deformation of specimens
FFEL Jat R R WA A {2793 ]

R Jngk gy 1 A/mm o A, /mm 0. A mm o A /mm o EMERE

- 1E i 4.91 1/611 12.44 1/241 26.25 1/114 34.99 1/86 2.81
1] 4.60 1/652 11.64 1/258 30.05 1/100 — —

TAPCI E ] 5.31 1/565 14.56 1/206 31.65 1/95 49.55 1/61 3.40
11 ] 4.69 1/640 12.85 1/233 35.42 1/85 48.50 1/62 3.77
1E 5.25 1/571 12.66 1/237 22.80 1/132 — —

TAPC2 i [ 4.76 1/630 11.07 1/271 29.22 1/103 48.25 1/62 4.36
1E ] 4.82 1/622 12.48 1/240 — — — —

LoV 1] 5.59 1/537 18.12 1/166 32.72 1/92 38.90 1/77 2.15

LAPC.I E i 5.23 1/574 13.52 1/222 — — — — —
1] 6.35 1/472 17.90 1/168 31.70 1/95 40.45 1/74 2.26

LAPC E ] 4.96 1/605 14.36 1/209 — — — — —
1] 4.71 1/637 18.78 1/160 36.07 1/83 46.36 1/65 2.47
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Fig. 13 Energy consumption—displacement curves of each specimen
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Fig. 16  Comparison of load-strain curves of reinforcement at 10 mm above the foundation of each specimen
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