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Abstract: Based on the upper bond plastic-limit analysis theorem, the assumptions of a Temperature String
Model (TSM) of post buckling for multi-tension narrow Steel Plate Shear Wall (SPSW) under fire are summarized,
and the upper bound solutions of the allowable shear force of SPSW are deduced. The post buckling bearing
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By RE A b 1A A 58, SIS D15 . B
F R BIRFEE, TR GRS E T, AR BT 4
IR N RN HESR S5 8, T LUK 25 4 28 1) AT gk
AT K ARG AR DB, B2 e A 1 ERAE 2 2 e
K PR A AN e FARBIR o bl T 2 A A
EESR, WPEERCAERT KRS FIRE, THE SR
B VB NS ANAR B 8 LB Insh RS Kk



ny,
5

MR FE R, ASL 4 2.70 fi%.
F 1 IPERAR R
Tablel Allowable shear of SPSW
B5 ©) ©) ® @ ® ® @
Hirm/mm 1338 1360 860 1420 1425 1420 1185
%% mm 3910 3910 3910 3910 3910 3910 3910

ZEWAC) 373 373 373 373 373 373 373
AU/(C) 800 800 800 800 800 800 800

KA 0.861E 0.861E 0.861E 0.861E 0.861E 0.861E 0.861E
it 0.1E 0.E 0.IE O0IE 0.1E 0.1E 0.1E

EHRE/MPa 206 206 206 206 206 206 206

A fE/MPa 215 215 215 215 215 215 215
Fym 3% 155 155 1638 155 155 155  159.5
a fil°)  274° 273° 29.8° 27.° 27.1° 27.0° 28.1°
VIL/AN 1717 1717 1812 1704 1704 1704 1746
V2,/kN 3791 380 4344 3772 3774 3772  4ll
ViKN 5508 5517 6156 547.6 5478 547.6 585.6
ZV; /kN V.=3946.7kN; V=2263.5kN/837.0kN=2.70

5 Zhip

ST IBER R M ERRERE, XAEKKAEATR
SR 37 1) 7 BN 7Y S AN [R] I JEE 3 B A B ) 4
L JHTOMESREERE , AR B e REAT TR
PPRAIRZS 23T, SRAG T T REAR 2 7K-1- 85 J1 11 L FR
fifto LB IHTRMT, HIASCHE SR A 5T 5
KGRI BY S35k A AR BN AR
BEiH St AT e A B AR A SE TS5

EEPEE

(1] KRN, KBV, M. KRN ARARET 56 it 2
PERRBR 3 [)]. TREJI%, 2013, 30(4): 115—121.
Zhang Ronggang, Zhang Hongtao, Zhuang Zhuo. Post
bucking plastic limit analysis of fire resistance for steel
plate shear walls [J]. Engineering Mechanics, 2013, 30(4):
115—121. (in Chinese)

[2] Wagner H. Flat sheet metal girder with very thin metal
web: Part 1:General theories and assumptions [M].
Technical Memorandum No. 604. Washington: National
Advisory Committee for Aeronautics, 1931: 524 —558.

[3] Kuhn Paul, Peterson, James P, Levin L Ross. A Summary
of Diagonal Tension [R]. Part [—Methods of Analysis;
NACA-TN-2661; Langley Field: May 1952.

[4] Thorburn L J, Kulak G L, Montgomery C J. Analysis of
steel plate shear walls [R]. No. 107. Edmonton:
Department of Civil Engineering, University o f Alberta,
1983

[5] Shishkin J J, Driver R G, Grondon G Y. Analysis of steel
plate shear walls using the modified strip model [R]. No.
261. Edmonton: Department of Civil Engineering,
University of Alberta, 2005.

[6] Elgaaly M, Liu Y. Analysis of thin steel plate shear walls
[J]. Journal of Structural Engineering, ASCE, 1997,
123(11): 1487—1496.

[11]

[12]

[18]

[19]

Rezai M. Seismic behavior of steel plate shear walls by
shake table testing [D]. Vancouver: University of British
Columbia, 1999.

FREM, . AR ST bR BT e R A it
R HIREFE R[], B 23R, 2011, 32(1): 1—16.
Guo Yanlin, Zhou Ming. An over view of current
state-of-the-art and design theory for
unstiffened or buckling restrained steel plate shear walls
[J]. Journal of Building Structures 2011, 32(1): 1 —16. (in
Chinese)

FREM, B, AEINEh AR BY g 5k S5 7 A S AR R AT
] LFEJ1%, 2011, 28(4): 63—75.

Guo Yanlin, Zhou Ming. Research on analytical models
for unstiffened steel plate shear walls [J]. Engineering
Mechanics, 2011, 28(4): 63 —75. (in Chinese)

Toh W S, Fung T C, Tan K H. Fire Resistance of Steel
Frames Using Classical and Numerical Methods [J].
Journal of Structural Engineering, 2001, 127(7): 829—
838.

Wong M B. Elastic and Plastic Methods for Numerical
Modeling of Steel Structures Subject to Fire [J]. Journal of
Constructional Steel Research, 2001, 57(1): 1 —14.
KEWE, KRN, AERE, RFk, F NERE AL
R I B0 KR 22 45 43 Hr (3], AR J1 %%, 2008, 25(8):
121—136.

Zhang Hongtao, Zhang Ronggang, Bai Yuxing, Xu
Bingye, et al. Fire resistance limit and safety analysis of
steel frame assemblies [J]. Engineering Mechanics, 2008,
25(8): 121 —136. (in Chinese).

TR, KRV, AEE, mFL, F ZMAL O
e B PUHE 2 T KA BR 22 4% 40 BT (7] 1 SR 45 4 2 3,
2007, 28(51): 136—141.

Zhang Ronggang, Zhang Hongtao, Bai Yuxing, Xu
Bingye, et al. Fire resistance limit and safety analysis of
steel frames in Lanzhou Petrochemical Ethylene Plant [J].
Journal of Building Structures, 2007, 28(Suppl): 136—
141. (in Chinese)

Zhang Ronggang, Zhang Hongtao, Bai Yuxing, et al. Fire
Safety Analysis of Plastic Steel Frames [J]. CMC:
Computers, Materials & Continua, 2010, 20(3): 243 —250.
Jeffrey Berman, Michel Bruneau, Plastic analysis and
design of steel plate shear walls [J]. Journal of Structural
Engineering, 2003,129 (11): 1448 —1456.

e, XIERAE. RHSRIEYE JA M. dEs: EERE
AL, 1999: 416

Xu Bingye, Liu Xinsheng. The applicative mechanics of
elastoplasticity [M]. Beijing: Tsinghua University Press,
1999: 416. (in Chinese)

CECS 200: 2006, 5L B KEAMIE[S]. b5
Hh Tl H sk, 2006.

CECS 200: 2006, Technical code for fire safety of steel
structure in buildings [S]. Beijing: China Planning Press,
2006. (in Chinese)

CAN/CSA S16 1-94. Limit States Design of Steel
Structures [S]. 1994.

ERE, kER. WETHE 5 EM]. dbat:E R T
Ak AL, 1980: 11.

Wang Junkui, Zhang Zhimin, The bending and bucking in
plate and shell [M]. Beijing: National Defense Industry
Press, 1980: 11. (in Chinese)

in behavior





