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Experimental study on seismic performance of reinforced concrete frame infilled
single row of steel bars shear wall with openings
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Abstract; To study the influence of openings on the seismic behavior, two 1/2 scale, two story and one bay models
were designed. There are doors on the one side for one model and windows symmetrically for the other. Based on the low-
reversed cyclic loading test, the failure characteristics, hysteretic behavior, skeleton curves, bearing capacity, stiffness,
energy dissipation and ductility were analyzed. The wall on the one side without openings was damaged along the edge of
the beam and column, while the wall on the other side was damaged above the doors and on the corner. The wall between
windows and the comer wall were damaged for the model with windows. The bearing capacity on the one side without
openings was higher 27% than the other side with doors. The initial, yield and peak stiffness on the one side without
openings were higher 7.37%, 30.43%, 35.97% respectively than the other side. The positive and negative ductility of the
model with symmetry windows openings were higher 39.55 % and 41.86 % respectively than the other model. The results
show that single row of steel bar shear wall is the first seismic fortification line and frame with stability load carrying
capacity can function as the second seismic resistant system. For the frame, the design principle of “strong column and
weak beam” | “strong shear and weak bending”, and “strong node” are realized.

Keywords : reinforced concrete frame ; single row of steel bars; openings; low-reversed cyclic loading test; seismic behavior

HRAERR  FEZRES A v A R A T Se b e I ™
SR AMAE SR A E TR F R A AR A e
3 BITAE T T R HE 25 B B AR 25 40 T J T R AR
Ganesan %51 X HE 42 P SELA9 22 I 7K I8 335 Al 285 4 30 4 7
T YRR ; Akin 45 XFHESL NI 2 mm JEHANAR 25
FIHEAT T HRET H i 5 B8 /A ; Mohammadi ™! B
G 1 HE S IR R BE 45 T Bl ORI 227 SE e G 25 A Bt
FEVERE ; Onat 251 X 19 JZHE 42 P BT T XL 2 00 5%
REAT T IR 8h G IR A AL B S 5 B9 T

KR EHA: 2017-08-14

EEWH . EEE AV (2016YFC0701902)

TEEE AN XNE(1977—) , B, Wi+0F58
WITMR(1954—) 5 8% i A 0l

BIS1EE . I, wicao@ bjut.edu.cn

HEZLHRA 50 mm J5EIREBEE - B (A 4 4 5 0 20 i 45O
A1 THEZLNIFIO0 mm J5E AR TR BE 1 B AR 45 M P2 1
RETRI ; RIS X ) S M 4 e B BT RS AR 4
ZERHERT T HURMIIT ; B0 CAF S FST T IR ARAE
HRAER BRI A SR ; Asteris 55 41 T a2 00
A, 2% 18 T I R[] ) 20T 45 4 19 52 T Nasiri
S5O X HEZL LSRR SE AT T RUE R S IR I E.

FUR, H FE AR SC AL R T B g Jik SR FHOUHE |
ZHERC A B EOR T 2R X R SRR E X 2 R4S
PSS B PR ot , RASUZH 4 B HE ISC 777 BT ) 5% 45
Ay I ST R  FCHTRR PR RE DL T 15 gy 8 240 SR A3 e 1)
AL R D 9 4 1 B HE TR 3 B 335 5 Uk T A7 Y
358 7R A 2 T S T R R A A e
M7 bR AR G i P FR o R EAE .



5 6 1]

R, A AR PN ST B HR T A7 8 (A 25 M L R 1 .57+

SLTRTIIAT I, 2 0 HE 2 P SECER HE I A it 1 45
HA) S HESR A U AR 5 4 AR LE < A0 M 2 1K P 7R 4
JiiE AERE RAF, 5 R B ARUE ; B HEBC AT 7 45
BN E B R B A R R F MR E M. AR
H 2 AR E R R B M R AU 3 HEZ
i TR R 22 T2 B AR SE R Pt R i S s D
S ARSORS 2 AR 1T B 172 A RO R 25
AT B S WIS 120 X A A TR 5 - HE SR
AR RS ORI RE AR

1 BRI

1.1 R &It
RS BRI 3l ) S A M, 5 1/2 4

100|350, 3850 3501 [100
o 1525 | 2800 16525 ¥
S " 04@50" 940100 |2 04050°
= 177 4 07145
3 I KZG-6 KZG-12
ST S Kzz 13014 77-31(32)
B2 KZG-5 KZG-11

925

94050 04@100 6485094050 04@50 040100 94@50¢4@50 94@50

%%531(1&221_02 [4

1.7-1(2) KLG-1 |4
KZZ-7(8)

350, 750 1350350350,

RO I AR AR A, 45 0 KIQ3 ,KJQ4. KJQ3
A TR A 4, TR R 1050 mm, FE 900 mm,
i 15 55 K T AR 0. 16 KIQ4 KAt B iR A4 1, 452
XFFRBECE PR, % = 600 mm, % 900 mm, i
S5 AR S 0.18.

TR U RST A S A A0 A 5 DL ] 1.7
AN AR 9 3 R R Al RS 5 L A A TR 3
4 475 mm,—)ZZ% 1 800 mm, )22 1 975 mm, 51
4200 ram. {7 OSBRI B, e i)
U ESIA TSR R 100 mmxS50 mm( TExERR )
E ST 200 mmx50 mm ({35 ) . NSRS (AR FH ER
BCAREE BRI B & 4@ 120, Be %
H 021%.3 WS B ZGER  AER I 2= N T

100} |350| 3850
AR A 2800 | 52
94@100 94850
12

13501 [100
T

04@50

K2G-6|H
KZZ13(14)
KZG-5

KZG-+{EH | KZ7 112,
KZZ-9(10) KLZ-3(4) KLG-2

KZG B~ = = T
KZZ-5(6)

KZG-2

KZZ-7(8)
1

04@50 040100 9465004050 ¢4050 940100 04@5004@50 94@50

o o WaIn PRk o
y /}% 8
& W =
o 0 eI 46 o o
815|350 252 | 900 Jazs[sso] ez
6300
1-1
o
S—4—
N W om0, 0
040120 =—t 048100 =
N r 4910 N | edaiod
101204 1 oko 1 oaio0 B | 11496 | 940100
o104 S 4910 [| [Jesoroo
= 350 @0 | 150
3-3 4-4
504
2 2 04075 KT
] — S 7
88850
1010 496 | 100
101017 %
= 5-5
sopgl T 98650
w2 . TET 040120 TQ f .
4416 = 046120 8 TEITITTIITTHIT N
: 2 o a0 |H
595 1010 H =
800 H 8
98050 wers H =
22 1010 i
‘4015 | | =1
AN Sy
B EReT o
L 1T PR A
(a) KJQ3

— 1
KZG-1]§
KZ77-1(2) E»— -3 Z=2|
"IIIIIIII A AR
EEENEE R e e T e Ty
[HERNENEE S NN NN NN E NN NN NENNENEE ]
| a5 | |]oos] o0 | 1500 | oo0'?[azs| || e |
175 175 175 L 175
A EVE ®
5 5= el o465 o Meh 5
-
=
[e] @ (5] $04@120 W ﬁ @ o] .
875 |350] 3850 [3s0] 875
6300
1-1
=
S .
1A
046120 - 040120
040120
046120
o hseso
e P : LB WOk
= 1410 ; + =27 S5l S
1 98650 o
100
s} | g o)
45 4-4
= i 5, »
%QB 30 I i
910 i P4
10101 =2 2.9
S 08650
| 165
6022  [FTE8 gi:l =
a6 [ s 2010 =
= =
| H

B1 {HLARSRAE

Fig.1

Dimensions and details of specimens
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Fig.3 Determination of the steel strain
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Fig.10  Hysteretic loops of strains of steel bars
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