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Experimental Investigation on Seismic Performance of Precast
Concrete Frame-shear Wall Structures Comprised of

Cast-in-place Concrete Shear Walls
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Abstract; To investigate the seismic performance of precast frame-shear wall structures comprised of
cast-in-place concrete shear walls and prefabricated frame components, two 1/2 scale test specimens were
fabricated and carried out under quasi-static reversed cyclic lateral loading in laboratory. One specimen
named PCFW1 is a precast structure comprised of cast-in-place concrete shear walls and prefabricated
frame components,and the other one named RCFW is a conventional cast-in-place concrete one, which is
used as a reference specimen,all two test specimens are two bay-two story RC specimens. Some important
characteristics such as failure process, failure mechanism, hysteretic response, displacement ductility,
energy dissipation capacities and plastic hinge development process were studied. The test results show that
the test specimen PCFW1 have similar failure mode compared with the test specimen RCFW. The lateral

load-displacement hysteretic loops of both specimens are plump. The characteristic values of bearing
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capacity such as yield load, peak load, and ultimate load of specimen PCFWI1 are larger than those of
RCFW, but the difference is less than 10.0%. The displacement ductility of specimen PCFW1 is obviously
less than that of RCFW;Grout-filled sleeves can transmit the longitudinal steel stress efficiently; The an-

chor bars in a knee connection in the top story can be replaced by bars wielded with anchor plate in precast

shear wall-frame structures comprised of cast-in-place concrete shear walls and prefabricated frame compo-

nents.

Key words: quasi-static reversed cyclic lateral loading; hysteretic curves; displacement ductility; energy

dissipation; grout-filled sleeves
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Fig.1 Specimen geometry and steel detailing
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Fig.3 The bar anchor detailing in a knee

connection in the top story
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Tab.1 Cubic compressive strength of concrete

i TREBE A2 fe/MPa
RCEW i 31.3
fiigil 33.0
PRV R 45.5

S A A3 1= PERE AN R 2 B s PR IO E K



66 R 72 4R CA SRR RO

2017 4

B T B 1 AH L 1) T RN B (40 mm X 40 mm X
160 mm) . J 75 3 HORHT T o B - 32 E 14.1 MPa,
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Tab.1 Properties of reinforcing bars

YT JEMRSREE O MRBRSREE R PR
Pk /MPa /MPa /% /MPa

b4 372.42 584.10 30.8 1.92X 105
ol 490.64 661.94 32.8 2.32X10°
b 12 495.44 650.94 29.2 2.01X10°
b 16 414.58 571.75 24.8 2.03X10°
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Fig.4 Test setup
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Tab.3 Ductility and characteristic value
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PCFW1 fa] 776.3 23.8 10050 40.6 879.8 56.0 2.4
¥y 798.8 22,5 1065.0 39.8 905.3 55.9 2.5

H % 3 AT UL, i1 PCFW1 By EME BB 0 K
B4 RCFW 4 /N, 1F [\ B 7N 13, 3%, 4 [a) B /)
14. 3%, IE ) S48 05 /N 13.8%6. 45 1 a] W, 2 fig =X
R PCEWI 9 ZE 3 B 08 2 1 RCFW % 22. 43
Prs P 2 R i 23 PCFW L R HEZR Y 5 4 1)
TRBE 5 AR RCEFW AH R AL 14 55 [ s £ L 22
Uit S e DX T BN 17 T R 4 A T R R IX T £
B0, OB M B A S KRR FE 41, R B AR
TG HESRR Y I EE 3G K, B AR BTN BB Ty 3 5 |
REAR A L BR DE i 1 28 e a1 2 it BB M BT R 11
XA/ IN 5% F B A AE SRR e B i, HLE
BEFT IR TE U
3.3 FEAERE

RERAEHUR B E (9 K/INAT DUHT R A 2 45 49 78
MR RFERERE S E 2 BIRC (D P, an A
9 Frow . B [0 il £ r 6 BBl A T B BR DL = AT
OBE F1ODG B2 F.

E :S(AB(.‘\(.‘DA)/S(()BE-()DG) (1)

SR o A — TN 1 MR B [ it £ £

BT Ty

G ANO
< @

D

B9 REREMABEHHT

Fig.9 Defination of energy dissipation factor E
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middle column on the first floor
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