-

TH 255 IR e I
Chinese Journal of Computational Mechanics ! Lk T | BREN | WA | BRI

RXhFEREDRT

FR [ RA A A B T BRA
E£E {T#EZESID (El Compendex) #OHEIT] (2002——2012)
RE SR FEE AR

FGAL, WRLL—, BEAR M AL BT Timoshenko 2 1 S T I REAR I [J] . v 5300 2% 2441, 2014, 31(2) : 265~272
AR AR Timoshenko%E ) B To W Ji2 R
Element stiffness matrix for Timoshenko beam with variable cross—section
PRI 2012-10-09 R BN ] 2012-12-19

DOT: 10.7511/js1x201402021

hococski s AGIIR T WISHERE  BSEESEGTNE LR YE B

YL KAk 1] - beam element with variable cross-section stiffness matrix the principle of potential energy geometric nonlinearity error

S4TA -
= Hpr E-mail
(1N [ K2 BARTER e, g 200092 1130335ChuanGH@tongji .edu.cn
BELL— [ R A TR 9 5 i s &, 1ifE 200092
AR WL S CR e, il 310027

Sk kS 103
AT RIRE: 64
S

AR PEAE TRER N2, AR AR AT BB T SN, o B N A g S G R BE R o 12 SCRABARESE MR B, 5 R8T il g 5 BRI L AT AR R AN B DA MK S, e
BRI B AT /N, A58 T S Z R ) FOCRI BRI . AERIE ARSI, MBI B T T RE e, A58 RFEE A S =Ky 20550 LA — IR0 10k 2 XA oR 16 B )RS i fr
M. W SCEUEW] T TR A e, 45 I T RN Rk, BARiE T 5 AR A iR 2, RWIE— 2 WA, 2GR A LR . IR DA S 5
2L LTI R AT R Wi S o

& P

The variable cross-section members have been widely used in engineering practice for many years,thus it is necessary to investigate their element stiffness
matrixes.In this paper,based on the principle of potential energy,the element stiffness matrix with approximation to second order are obtained,where the change
rates of both the flexural and shear stiffness are treated as infinitesimal quantities (or Infinitesimal).lt is noted that the effects of geometric nonlinearity
due to axial force as well as shear deformation is considered in the matrix.In addition,based on the differential equilibrium equations of the members,the
flexural and shear displacements modes with approximation to second order,expressed as cubic and quintic polynomial respectively,are also obtained.Moreover,the
singularity of the element stiffness matrix and the expression of axial stiffness are discussed in detail.By comparing the obtained matrix results with some exact
solutions, it is indicated that the accuracy of the obtained element stiffness matrix can be guaranteed.Finally,the convergence of this method is discussed by
comparing with other methods in a case study.
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