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Seismic performance and optimal evaluation of prefabricated
ecological composite wall with different ribs
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(1. College of Architecture Engineering, Xi’an Technological University, Xi’an 710021, China;

2. School of Civil Engineering, Xian University of Architecture and Technology, Xi’an 710055, China)
Abstract: In order to study the seismic performance of prefabricated composite wall with different
rib-grid forms and select the best rib-grid form, the influence of different rib-grid forms on the
seismic performance of composite wall is summarized on the basis of horizontal low cycle repeated
loading test and nonlinear numerical analysis of 1/2 scale model for the prefabricated standard
composite wall with different rib-grid forms, with the extension superiority evaluation method in-
troduced into the evaluation of wall rib-grid forms. The results show that the bearing capacity,
ductility, deformation performance and energy dissipation performance of the wall increase with
the increase of the number of ribs, but when the number of ribs is too much, the wall tends to be
an adverse failure mode, with its seismic performance decreasing accordingly; the layout of 4-rib-
beam X 4-rib-column is the optimal rib-form of the standard composite wall, and the extension
degree evaluation method can obtain the optimal rib-grid form of the wall scientifically, which
provides a certain design basis for the practical engineering of the fabricated composite wall structure,
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Fig. 1 Diagram of test setup
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Tab. 2 Seismic performance index

A A Jii il e . e B 4 e R et 452 %% £
H5  Vi/kN 8¢/mm Vy/kN &y/ mm Vy/kN 8y/mm Vy/kN  8y/mm A=2dy/dy 0=6y/h
SW5 40 1.2 81 5.4 106. 6 12.5 92.6 32.1 6.0 1/43

SW6 4l 1.1 90 5.8 109. 7 13.3 95.7 31.3 5.4 1/44
SW12  48.8 1.5 80 6.9 101.3 14.8 90. 4 26. 2 3.8 1/52

Xt H PR 4% B BOR 2R T 43 T A S5 R .

1) 3 M FE B 4 W FE RS 44 X 2 B0 A 1 1 55 1) 7Y
WK AR 4 il K 38 A 45 52 far By B (9 7K 2k 1 KT 3
JU A B A, SR R A 4 I R St A A% R Bk A
B8 AR A8 sk AR v R B L ks B AIMHE R AR YR R
RAER . 3 I AESS i b & 48 T 85 DT Rk 3K, {H 3
ol A 8 A e S Al 8 6 00 LR Rl A e b 2 B
PSR B 3R R A7 7 B 4 S, AR TV R R, N
WP R T AR, R, f T 32 R A 3
P 7 TR O O A R g D B AR 3R A
SRARAR . PRI, 2 A B DD R 1 35 A L LR 2 g i
RGO INTRZ S S: NN

2) 5 kRS A SW12 &I /N 3 A I 4
R A, RN 5 AR IR & A T AR

MR R, iR
REER

FH O AT Al AR 8 A (] R 4 T =R Y U TR
TP AR A AR FEE R KR Y
Joh A B A B R R A T A B B DD 2R B IR L 85
A %) R 2y it o A Pt R S0 Y 8 T R 9 K
E 22 il AT 5o gk 22 ) 3t A ] T AS R 1 i IR AR
D) 358 A R 2 I A Rl AR 8 ) 398 8 37 B AI
1.2.3 &M RABIERE

M3 2 Al T 458,

1) 3 FhFE RS (A SE M S AR T e I B KT 4 Il keSS
AT UL B A S A I A I O 1, A v e AR TR
fig J1 78 /N

2) 5 B AERS IR SW12 ZE M K AR g 1 fe /)y L SiE

AR e S A% 25 R E S



256 PH22 B TR 224 (2022) 45 38 %45 2

PEAXT T 4 Bl AR BRI REAR 20 29. 6%, TR KRR 24
18 %0 » F B IRy dik K v 52 5 Btk A AR R I 8 3K St
TR A= 25 R R
1.2.4 FEREREN
25 A i AR A AN ) 32 0 B B 118 5 250 i BELE &
B 3,
3 HRAARSE RO IR R B

Tab. 3 Equivalent viscous damping coefficient
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Fig. 3 Failure modes of specimens
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Tab.5 Equivalent viscous damping coefficient
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LL2 e B 43 5014 R, W R, R, R, s R;

AR KRS, WA & B IR Y SRR T .
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0.6 0.6
1 89.3 ] L 95.8 |
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FEA TR R IR ORI, SCHE R

KO AT A A JE AL, O¢ R BIR BIACR | H 8926 58

RO 5 S I6 pR B Ak Ok SR T AN R DG Ik e AR 3

SEORHRE

0.1, 0.1, 0.05, 0.15,

—plx, X))
J & (x € X.)
K(x) =< X
pla, X, ,
{pu,x(l) e SIS ¢ X
(6)
X X, A2 MY e BUE; | X, | = [b—a| JH

Ha Fb 435k X, PR BREE R R BRI BR 5 o(as
XD Rl o 5XE X, Z0HMEEE, o(a,X,) =
|z —(a+b/2|— b—a)/2 5 X, HIRYITHIEUE.
WK, (x;) i IR AR j 046 b5 4T B
P& T8 2 DT B, R T 1 34 SC K pR B35 2
BRI SW5 PEH 48 b 2 25 07 % 55 00 A TR 3K 56
WREE.HF o1, X)=—16.6, 2, = 106.6 € X,
X, | = 50, Wb oAr A X RN AY K BEOBE IS AR
K, (x))=—p(x;.X,)/|X,|=0.032 , LA FE b [
HORAE, LR 9,
9 VRMHE AR XT R AR R A T 30 0 6 B
Tab. 9

Correlation degree of evaluation index

¥

P fE

WA FERE 2
RE ) IEE
EIE7N RE 1
I
K (x;)
(G =1,,6)

BTV fR bR R SE VR L FERERE 1 TP
P E 5 415 o 2 SRR AR L ThT 28 B 1 BE 45 A DU AHH

IR
B PERE

0.332 0.4 0.275 0.465 0.4 0.386

[101. 37 100 7 [125. 07
3.8 5.6 3.2
16. 3 16.7 16.1
’V1 - ’V:, - (4)
1/52 2/87 1/58
0.2 0.6 0.2
L97.3 | 189. 4] L97.2 |

S RS X 26 6 A BF 4 48 A, B 48 5 M BE 38 B I
Ki(fﬁ) iﬁﬁi‘lﬁjﬁ%ﬁﬁsﬂﬂ
K. (x)= (MaxK, (x;)+ MinK, (2, )— K, (25))

)

R L AT R K () B R K () S 2
e Be A B AL 9 45 48 AR DGR BE L ER 10,
10 LU ARG 45 16 bR I
Tab. 10 Correlation degree of indexes after the

same trend of economic performance

i Bl A G K B
PEA
v SW5 SW6 SW12 LL1 LL2
i

K (z) K,(x) Ki(z)) K, (z)) K;(x)
KA1 0.332 0.390 0.226 0. 200 0. 300
JEME 0. 40 0.48 0.16 0.48 0.04
FERE } }
e 0.275 0. 350 0.425 0.325 0.475
He
» 0. 465 0. 456 0. 385 0. 460 0. 345
He
1378
o 0.4 0.4 0.2 0.4 0.2
1R
25

.. 0.484 0. 386 0.416 0. 482 0.414
4 BE

T]RS ITELZEA R LI, B TAHE

1 2 1Y 2 S AR AN [ JU 8 20 N X dge e B 4 0 =X 1Y
DURE S Rt s 2R T X (7)) 5 45 18 A4 Ul T8 =20 o 8 1
WIE M La6 RBRE, IR 11,

C = Dk () (7

K. Cohi BIRMEE G CHREE s o NITH 48 FR AL
A2 K () BUE L 10,

F 11 KRR AR TE 2068 dc 6 B A% T8 =X 19 2545 DG I
Tab. 11  Correlation degree of walls with different ribs
Bk SW5 SW6 Swi2 LL1 LL2
Jih A Xy 2 3X4  AX4  4X5  4AX3  5XA4
KEKRE C;
0.347 0.36  0.259 0.320 0.272
(i=1,,5)

Bl B b oc Bk A & ik CX,) =
(C ) XF 4 BRI BEAT g, wl . C, >

max
Ci=1..5>
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KRR 0 7 s LR R AR e 2 A Bl ik
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* 12 ZUHERERI LG & 8 bR G
Tab. 12 Correlation degree of indexes after the same

trend of economic performance
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