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Tab.2 The comparison of results Tab.3 The comparison of results / kN
Buckling loads 1 2 3 Buckling loads 1 2 3
PTMM/KN 0-084 0. 396 0.781 Considering axial deformation 0.084 0.596 0.781
FEM/ kN 0.084 0. 596 0.781
Unconsidering axial deformation 0.084 0.596 0.781
Errorsy % 0 0 0
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Tab.4 The comparison of results / kN
Buckling loads 1 2 3
Considering axial deformation 0.341 1. 163 1. 417 l !
Unconsidering axial deformation 0.341 1.163 1. 417
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Tab.5 The comparison of results / kN A 4 RES éﬁ]*};‘:;&éﬁ
Buckling loads 1 2 3 HEH B
Considering axial deformation 0.204 0.693 1. 290 Fig.4 The plane frame of
Unconsidering axial deformation 0.204 0.693 1. 290
steel portal frame
3 % iE
M
b
References

[ LOANNISG. The effect of semr rigid joints and an elastic bracing system on the buckling load of simple rectangular
steel framed J].. Journal of Constructional Steel Research, 2005, 61: 1205-1225.



378 ( ) 43

[27 ERMOPOULOS J. Buckling length of framed compression members with semi-rigid connections[ J] . Journal of
Con- structional Steel Research , 1991, 18 139-154.

[3] WANG C M. Exact Solutions for Buckling of Structural Memberq J| . CRC Press Boca Raton, 2005.

[ 4 s s . [n. » 2008, 30(6): 39-42.

WEI Cheng-long, Ll Bin Llu xiaoyan. Transfer matrix method for shear lag analysis of a beam-andslab structure
under axial loads[ J] . Mechanics in Engineering, 2008 30 (6):39-42.

[5 MORTEZA A, TORKAM ANI M. Second-Order Elastic Plane-Frame Analysis Using Finite-Element Method[ J] .
Journal of Structural Engineering 1997, 123(9). 1225-1235.

[ ZHOUZH,CHANS L.SecondOrder Analysis of Slender Steel Frames under Distributed Axial and M ember Loads
[ J] . Journal of Structural Engineering 1997, 123(9). 1187-1193.

[7 s . (. , 2010 31(2):4854.
SUN Jiamr peng: LI Qing-ning. Precise frequency domain transfer matrix method for seismic response analysis of
structures under multi-support excitationg J] . Journal of Building Structures, 2010 31(2). 48-54.

[§ s . [n. , 2009, 25(2) . 140-145.

SUN Jiamr peng, L1 Qing-ning. Precise transfer matrix method for resolving natural frequencies of structures| J] .
World Earthquake Engineering, 2009 25(2). 140-145.
[9 s . [n. , 2009 46(5): 638-644.
DUAN Zhong-dong SHEN Hongyu Time history analysis of a non-viscous damped system using precise integra-
tion J] . Chinese Journal of Computational M echanics, 2009, 46(5); 638-644.
[ 10] s . [J. : » 2010, 42(1). 42-46.
SUN Jian-peng, LI Qing ning. Discrere precise time-integration method for structural dynamic analysis[ J] . Journal
of Xi an University of Architecture & Technology (Natural Science Edition), 2010, 42(1). 42-46.
[ 11] HE Ji-Huan. A modified Newton Raphson method[ J] . Communications in Numerical Methods in Engineering
2004 20(10):801-805.

Precise transfer matrix method for stability analysis
of steeel portal frame

SUN Jian*pengl'z, LI Qing*ning1

(1.School of Civil Engineering, Xian University of Architecture and Technology, Xi'an 710055 China;
2.State Key Laboratory of Architecture Science and Technology in West China(XAUAT), Xi an 710055, Chin)

Abstract Considering or neglecting the axial deformation of components, the buckling loads of steel portal frame are stud-
ied by the precise transfer matrix method (PTMM ). A ccording to the principle and slightly bending equilibrium differential
equation of compression bar, the PTMM for stability analysis of steel portal frame is built under axial force. and the buck-
ling loads of steel portal frame under hinge support are solved. The results were basically identical with the result by finite
element method. This shows that the method is right and effective. Based on the algorithm mentioned above, the stability
analysis of steel portal frame with dfifferent boundary conditionis has been done. Some examples indicate that the buckling
loads of steel portal frame considered are identical with that which is neglected. The suggestion is giving no consideration
to the axial deformation of components to analysis the stability of steel portal frame.
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