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Experimental analysis of seismic behavior of steel reinforced
concrete squat shear walls with steel plates
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(a. School of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in Mountain Area,

Ministry of Education,Chongqing University,Chongqing 400045, P. R. China)

Abstract: In order to improve seismic behavior of one-shaped concrete squat shear wall with built in vertical
steels in the rectangular section, two concrete squat shear wall specimens were designed and fabricated with
an aspect ratio of 1. 0, which enhanced by horizontal steel plates other than built-in vertical steels in the
sections. Mechanical behaviors of those specimens were tested under reversed cyclic lateral loads and a
constant vertical load. The test results were compared with a specimen without enhancement of horizontal
steel plates, which indicates that the peak lateral loads of specimens with steel plates are improved
significantly. The ultimate drift ratios of specimens with steel plates are improved by 20% and are larger
than 1/100, which meets the relevant specifications. Steel plates change the failure modes of specimens.,
and the total energy dissipation of specimens with steel plates are improved substantially. The enhancement
should be kept in a suitable range, otherwise new weak areas will be formed if the horizontal steel plates are
too strong.
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Fig. 1 Design of the specimens
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Table 1 Steel material properties
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Fig. 3 Strain gauges on steel
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Fig. 4 Cracking development of specimens

(i) SRCW 197 3%

(g) SRCWSHHIR

SCHR LS G 3 56 2 W W o 3 70 9 5 A X TR 6
- H I B S R B A R Ve B AR 5 ) B R T R
ZIIVERE . R o BT SR A A R Ay e TR Y 1 )
B ARCTR e 4 10 TR B T 515 . SRCW 19 Y v 358 78 44 il
7 A AR T 907, DA L Y AR R T
FOAF 5 e . DA ST 30 B 42 AT A A5 3 A o TR) i
HE DCVRLBE 349 76 T 28 9 O 24, i 1Y e [ 28 i
Ji A xF g1 W3R BE B JF 5% s SRCWS il
SRCW18 /KN N4k & 5. 3 mm Al 6. 2 mm i,
wpa] s AR R Bk T 46 R Y% . SRCW19 fn#k = 8. 5
mm 7 A B ] AR X b6 YR L B0 RN 90° ik
AR TR R R, VR B R

Bl 4(g) (b (D R & X B R B R E S B
R WE AR 5t B B A E AN ], SRCWS 787K 28 )
TR 2 J5 W i L TR R E B A AR
ORI R L AR IR BE AR )2 W B 2
FIVE B S . IE N ZE A 15, 03 mm B . 55 AR A
#5400 mm 7= FE PN 30 2k G A 5 Hh R AR = ] Y TR
BE W ARL 45775 1) 4 R 5 3R A Ok 25 AR B T 3R
SRCW18 TEWE{H Z J5 » 1 v 4 B A 19 1R €+ A 7 %1
T i AR TR B R LR 2 R RN ) 3 R 5 B
£, INE E 12,57 mm i, 55 AR AR AT LT
TR BE Tl T AR A 23y B R PRBUT I AN 45707
T 4 L i R IX % SRCWS B I B8 1455, ] B 7] LA

W2 3] 3 2% W K 8L 4N 7 8 S A7 © R Y S B AR A Ak
B SRCW 19 ik W (85 . W v 3 840 i T B+ oK
T AR 7 o LI B L el ok B TR 5 - AR 3 2
HA R B M 2% % 12, 01 mm B 40 B L
T AR T T TP A TR VT B 45° 5 1)
JE 15 o IR DX AR T AR T LT B8 AR R ) S T
- RIESN A TR IR . B SRCW19 40 A
AN AR A e SRCW 18 ZE /0N, 1 B 48X A 45 11 B
VRIS 38 24 VR 0 R i AR DL PR AIE 2 B KR S
B,
2.2 WEIM&ESHEAERE

B 5Ca) . (b) . (o) 3 AR 1 o 28 o5 Ak 7K S
TP Fg i gk . HeERI . SRCW18 i i [ il £&
S LIOR N M N ) =i R o) | = o N I S ]
SRCWS FiI SRCW19 iy i o] il 4 2 45 L S B Wl W
5 () S 45 il R B 48 il 481 L A2 4531 1 470 s 1)
JEE LB L SRR O 3 A A 1 AT A s g R
A SRCW18 H1 SRCW 19 (14 6 A1 i 28k 0 U 1 {37
Lt SRCWS K, it (R & B Al iy S e o+ 324k T
B GOEST T = TAR: A ORI A S =R
SRCWI18 (% & 42 i £ T F% Bt AH Ltk SRCWS8 F
SRCW19 B 2%, 15 faf g ) B 47 .

-900 5 h . n . , 900 . A \ . )
-15 -10_ 5 0 5 10 15 -15 10 -5 0 5 10 15
KA A imm KA #E /mm
(c¢) SRCW 19/ [a] gl 2k (d) kA S h e n)

: - SRCW8 ~——SRCW18 ~—SRCW19
B S FEEM&MERME

Fig. 5 Lateral load-displacement responses of specimens
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Table 2 Load bearing and deformation capacity of specimens
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