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Experimental studies on seismic performance of precast shear walls
with hybrid vertical rebar connections
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(1. Key Lab of Civil Engineering Safety and Durability (Tsinghua University) , Ministry of Education, Beijing 100084, China;
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Abstract: To study the seismic performance of precast shear walls, in which the vertical rebar is connected by a
new type of hybrid connection (the vertical steel bars in the edge members are connected by composite straight-
thread sleeve and the vertical distributed steel bars are connected by anchoring closed loop reinforcement) and the
surface of the precast shear wall is full-length shear resistant groove, quasi-static tests of two precast reinforced
concrete shear walls and a cast-in-place reinforced concrete wall were carried out. The shear span ratio of the
specimens was 1. 91, which was designed according to strong shear weak bending. Results show that the failure
mode of the precast shear wall was normal section compression failure, which was consistent with the design. There
were no visible cracks in the sleeve and no slip of the connecting steel bar at the end of the test. The seismic
performance of the precast wall specimens was basically the same as that of the cast-in-place wall specimen, which
meets the requirements of the current code. The normal section compressive bearing capacity of the precast wall
specimens was not less than 1.1 times the calculated value of that of the cast-in-place wall specimen, and thus the
current specification formula can be used to calculate the normal section compressive bearing capacity of precast
shear walls. When the inter-story drift ratio was 1/100, the deformation of the precast wall specimens was basically
the same as that of the cast-in-place wall specimen, and the vertical deformation of the section basically agreed with
the plane section assumption. There was no obvious slip of the horizontal surface and vertical surface and no
obvious opening of the vertical surface, indicating good integrity between the precast and post-cast parts of the wall.
Keywords: precast shear wall; composite straight-thread sleeve; anchoring closed loop reinforcement; shear

resistant groove; seismic performance; quasi-static test
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Fig. 1 Schematic diagram of hybrid connecting method of vertical reinforcements for precast shear walls
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Tab. 1 Reinforcing of specimens
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Fig.4 Reinforcement layout of specimens ( mm)
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Tab.2 Concrete strength and applied vertical

force for wall panels

BF SW2 J SW3 2 3% 1 Tt il &8 o 1R 5 £, 5 5] — Vs Jew.w/MPa AN )
SRR GETEACT He 5% N % m 4R 55 IR EE . K 2 41 T =T A ]
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B R BT Wi S 0 GEIR B - AR L AT AR SW3  31.6 384 329  228.0 0.5
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Tab.3 Measured strength of reinforcements
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Fig.5 Arrangement of measuring points of specimen SW3 (mm)
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Fig.7 Crack patterns of specimens
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Fig.8 Lateral force (F) —top displacement (A) (rotation angle (@) ) hysteresis loops of specimens
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Fig.9 Lateral force (F) - top displacement (A) (rotation
angle () ) skeleton curves of specimens
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Tab.4 Measured lateral force and deformation and calculated strength of specimens at various states

(e L =4 4 SR A5, W A0 e R R EAE
%% i FAN  A/mm 6, F/KN A/mm 6, A/mm 6, 0 F/KN FyAN fort
+ 427.2 8.52 1/397 557.2 27.98 1/109 38.60 1/79 5.05 1.06
SW1 - 491.4 9.44 1/378 637.5 25.85 1/118 36.75 1/83 4.55 526.4  711.0 1.21
14 459.3 8.93 1/387 597.3 26.92 1/114 37.68 1/81 4.79 1.13
+ 457.6 7.16 1/359 600. 8 28.50 1/107 40. 66 1/75 4.81 1.13
SW2 - 483.4 7.55 1/401 639.4 28.77 1/106 38.60 1/83 4.82 531.1  715.8 1.20
Sy 470.5 7.36 1/379 620. 1 28.63 1/107 39.63 1/79 4.82 1.17
+ 612.3 8.45 1/359 815.4 25.42 1/120 39.10 1/78 4.60 1.18
SW3 - 626.9 8.52 1/323 844.1 29.32 1/104 40.13 1/76 4.24 693.8  821.7 1.22
14 619.6 8.49 1/340 829.8 27.37 1/112 39.62 1/77 4.41 1.20
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Tab.5 Elastic stiffness (K,) and stiffness degradation

coefficient () of specimens

v/ %
KRS K/ (10°kN-m™")
1/300 1/100 1/75
SW1 138.9 36.0 13.7 8.2
SW2 148.3 33.5 13.7 8.5
SW3 162.0 40.1 16.8 11.5
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