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SEISMIC PERFORMANCE ANALYSIS OF STEPPED WALL-FRAME
STRUCTURE

XU Wei-xiao , SUN Jing-jiang , DU Ke , YANG Wei-song

(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, CEA, Harbin 150080, China)

Abstract: As previous earthquakes have highlighted that the bottom story in RC frames is always damaged
more seriously than the upper stories, an innovative seismic passive control system of stepped walls was
introduced. Stepped wall systems add reinforced concrete walls of the same thickness but different widths into the
frames. The advantage of stepped wall-frame structure was demonstrated by IDA analysis and a shake table
comparison test. Results showed that the stepped wall system can effectively control the structural deformation
and damage distribution, suppress emergence of the bottom yielding mechanism, and is simple, economical, and
practical for large scale application. Finally, a design procedure based on the nonlinear static analysis was
proposed.
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Fig.5 Plan of Yushu Armed Police Detachment barracks
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Table 1  Ground motions selected for IDA analysis

P RS F R EPLEAL

1 6.7 1994 Northridge Beverly Hills - Mulhol

2 6.7 1994 Northridge Canyon Country-WLC

3 7.1 1999 Duzce, Turkey Bolu

4 7.1 1999 Hector Mine Hector

5 6.5 1979 Imperial Valley Delta

6 6.5 1979 Imperial Valley El Centro Array #11

7 6.9 1995 Kobe, Japan Nishi-Akashi

8 6.9 1995 Kobe, Japan Shin-Osaka

9 75 1999 Kocaeli, Turkey Duzce

10 75 1999 Kocaeli, Turkey Arcelik

11 7.3 1992 Landers Yermo Fire Station

12 7.3 1992 Landers Coolwater

13 6.9 1989 Loma Prieta Capitola

14 6.9 1989 Loma Prieta Gilroy Array #3

15 7.4 1990 Manjil, Iran Abbar

16 6.5 1987 Superstition Hills El Centro Imp. Co.

17 6.5 1987 Superstition Hills Poe Road (temp)

18 7.0 1992 Cape Mendocino Rio Dell Overpass

19 7.6 1999 Chi-Chi, Taiwan CHY101

20 7.6 1999 Chi-Chi, Taiwan TCU045

21 6.6 1971 San Fernando LA - Hollywood Stor

22 6.5 1976 Friuli, Italy Tolmezzo
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Fig.6 IDA curves of both structures
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Fig.7 Comparison of fragility curves of both structures
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Table 2 Similitude ratios of models

V) FE HAAR R 4R
Kp L 0.20
ERE E, 0.50

— my+tm,+m

SRR P 1 m, +my) 1.56
Ji 3 E, 0.50
i 1] Pl E 0.33
A fir L 0.20
R JEIp 0.60
Jnik g E 1(p,) 1.60
i E p 11 3.00

1 3 ZE SN NN El-Centro 3%, 1940 3
Imperial L7 ICSK, R 53.73s, bRl b0
IR N 341.7cm/s%. FRIBIF A ALSE R, R4
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Table 3 Test program

T4 HiN\ PGA/g &g HIE
T1 0.08 0.05 7 ENR
T2 0.26 0.16 7R
T3 0.46 0.29 7RERE
T4 0.59 0.37 —
T5 0.66 0.41 —
T6 0.91 0.57 —
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