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Abstract : The existing specifications are more perfect for the design method of steel plate shear wall, but there is a lack of
research on the design method of steel grid wall, which has enough stiffness, ductility and lateral bearing capacity. In
order to improve the seismic design of steel grid wall system, this paper proposes a performance-based seismic design
(PBSD) method of steel grid wall. Based on the performance characteristics of steel grid wall structure, the seismic
performance target, failure mode and yield displacement of steel grid wall structure are determined. Based on the
principle of energy conservation, the design base shear force of the structure under a given seismic level is calculated.
The distribution of seismic horizontal force is obtained based on the lateral force distribution mode of the structure
under earthquake. The plastic design formulas of steel grid members and the elastic design formulas of edge beams

and columns are derived. In order to verify the feasibility of the proposed method, the method is used to redesign the
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actual steel frame-steel plate shear wall structure into steel frame-grid wall structure, and the elastic analysis and

dynamic elastic-plastic analysis of the redesigned structure are carried out to provide reference for the seismic design of

steel grid wall structure.
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Fig.2 Inter-story displacement of steel grid wall
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Fig.3 Shear deformation of steel grid wall
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Fig.4 Bending deformation of steel grid wall
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Fig. 5 Principle of conservation of energy
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Fig. 6 Force diagram of frame beam
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Fig. 7 Simplified force diagram of frame beam
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Fig. 8 Simplified force diagram of frame column
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Fig. 10 Layout diagram of steel grid wall components
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LM £ A (BA) MAER - M #4335 (MIDAS)

M B R/ 5026.99
4 2.156(x & F3h)
S5 B R A /s L 1.979(y @ F 2)
4 1.488(3%k)
B e (/) 0.69
Rac] 1479.86(2.95%)
KRBT A /KN(IT £
TN ) v 1601.35(3.19%)
Rac] 32 079.47
% H 4B/ (kN
R 22/ (N m) v 34 666.44
P o) 1/427
WE &K E AL A
R KSR A v 1/466
5 1.02
A S
V& 1.12
5 2.233
A& B S
Y& 2.621
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J2 T A5 7% #7018 1) 3 A e Ry 38 50 5 0 S 4 R )
s, KR T il iy K2 B E M 1/60, y 1) fie K
JZ I £ R 1/76, ¥/ F 1/50 By BRAA , 15t BA 45 44 2iE 1
B W R KRN Y R
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I B 00 A% Ay A7 FHE 2 SR vy, HE SR A 10 98 1R B AN B AE
JIGJ2 A 0 A L A B TR i A AR Y AR R
o 13 0 E5 78 b 5E I RH3TGO55 T i #E fig il £ |
AT ] LU A A% A 1 RE RE L R e DR HE
AR RE SR U B 45 AL (1 FE RE AL A 2L, 4K A% 44 14 T
SrWCRITE FE T M R AR B, R T — B B AW
EH .



92 H O R

N
)

L = TH3TG055
L+ TH4TGO55 \\ N

/ /

P

0 0.005  0.010
JZIAE RS A
a) x[n]

i &

10 - e

ol \\\s
Vol

3
——
= NDWhAUAJXXOO—
— T T T T 1

0.015 0.020

0\

[ —rH3TGOss [ [/
—=—TH3TG055 7
r——THATGOS5 }  *

/
I U
0 0.005 0.010
A
b) ylil
11 B REAE A
Fig. 11 Elastic-plastic inter-story drifts

=
— N WA VA
T % T il

\

0.015 0.020

e 2%
o 135}
o PRI

o HERLIR

a) M
WA AFLR

o it} |
o RPETHR
o PR

b) SZRIM SR
E12 HWRELHSEKE

Fig. 12 Damage level envelope diagram

4 it

AR SCHL T RS B 9 PBSD $i R 7 i L IF R
FHAZ N S bR T RRHEAT T A s

(1) 49 190 ik 555 0 e TR A5 2K - 0 190 B 7 5% 308 o 72
T Sk A AR B L ) S R AR P B HE 4R

o527
2500 %Wﬁﬁ@éwaﬁ
— HEZEZE N
2000 @g?;mﬁa
i — RHENRE
= 1500 -

i)
231000 F

500 |
0 510 15 20 25 30
Al /s
a) Xl
2500 SRR HE B RE
— HEQLR N g
2000 - — HEHLK: N fE
_ — RHENRE
21500
it
291000 |
500 |
0 510 15 20 25 %0
Fsf ] /s
b) yliHiFE

B 13 FEREE %

Fig. 13 Energy dissipation curves
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