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New Concept of Structural Seismic Design:

Earthquake Resilient Structures

LU Xilin , CHEN Yun , MAO Yuanjun
(State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Earthquake resilient structure is a new branch of
the seismic structural design. The new structural system is not
only capable of preventing from the structure failure so as to
protect people’ s life safety during an earthquake, but also
restoring immediately the structural function after an
earthquake. A research was made of several kinds of resilient
structures such as replaceable structure, rocking wall, rocking
frame and self-centering structure. The paper presents a
summary of the recent research on different kinds of resilient
structures,and also a new replaceable technology for coupled

shear wall, replaceable coupling beam and replaceable shear

wall toe.
Key words: earthquake resilient structure; replaceable
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Fig.1 Rocking steel frame Option 1
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Fig.2 Rocking steel frame Option 2
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Fig.3 Rocking “wood wall” frame system

i IE K 2 b 52 TR A 95 BIF i) Midorikawa 4§
EEXF 1/3 45 R =J2 .2 X 1 B SO RE L AT T R
AR AR T X T T R AR [ A
HEZLAE LA, 43 310 JIC AR i i 36 T 3 il (BPY 55 %0)
A 5 Sl (FIX B L NE 4.5 PR L EMIER
FEAAN 9.2 mm, Z 58 B 4 980 MPa [ /= 5 4K
7. AT S AL (B BE A2 P AL RE 32 L i
T A L T 58 e IR 5 32 1 — 2. BPY A (1 IS Al
A 4 K 110 mm. 55 60 mm (3L . [N B LG INN
AR 40 mm JE KA RIS M24 555k I8 A 1 I
AR 7 2, DA SR B0 BT A — A 3R 2R 1 R iy
TR R B, 5 LR [ R O HE SR 25 R A L, PR EEAE S
FEG AT 1) 1) e R BE I BT 77 45 20 8500 B A s 9 2
A B v B R AR S i ) PRAEAE SR [R5 A 1 1o
B8 B /INTF [ 5 Atk AFE 2 17 384 S 17 L 5 BPY A% 7Y
W f KBl g 2 /N FIX REAY.



HTH B PR 45 AU BT R &

YK E DIReLE 943

4 RIEAEZRFEE (B4 :mm)

Fig.4 Elevation of test frame(unit:mm)

O O
JEEE32 mm

5 WMEWRFEEE(EA:mm)
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Fig.6 Elevation of structure after retrofit(unit:mm)
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Fig.7 Detail of pin connection at the bottom

of rocking wall (unit;mm)
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Fig.10 Self-centering rocking wall system

designed by Kurama
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Fig.11 Hysteresis model of precast self-centering

wall specimen
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Fig.13 “Fuse” steel coupling beam
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