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Fig.1 Displacement components of a truss element
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Fig.2 Computational flow chart in OpenSees
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Fig.3 Flow chart of incremental - iterative solution
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Fig.4 Vertical displacement of the top node

3.2 i B TR AT 2R AR 1 iR

Thai 25" 36 50 1 57 TG 42 AT 7 40 H7 , %
MT 242 5 156 ARFTAF, A AT 44 04 48 16 AH =], 1r F2
A =650 mm®  F Bl BMEAR R E = 6.895 x 10* N/
00 4t 5 T A7 240 T2 3 45 o5 A 7 7 B T ff 8 P,
T, 1530 THOMT 22 08 300 2 A1 Ry 83, MT 4 1 e 32 o
FHE L +y +(2+7.2)° =60. 84 m i E.

% F nonlinearTruss3D H.Jr 1 8 15 3] TH 38 45



66 MR R T %) 2016 4F
BTN R M 2R, S ocmk [ 12 ] AT e iR S pr He MR RN 3% .
R, “EMERNBT 1%. 150 -
4000~
— 25 , AR e
3000k " nonlincarTruss3D 100 : jé?‘&ﬁ}ﬁ%ﬁsw
\
2000} e 50
£
1000} B M' ﬂf\f\ﬂ.ﬂ’ )/
= SRR
o 0 | ! | I | - | 1 20
= 20 R 60 80 90 2 I ; | i
-1 000} {3 F%/mm =50 ! ', o
2000} PO
3000}
—150 L

BS MBHTREmLE
Fig.5 Vertical displacement of the top node
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Fig.7 Time-history displacement curve of roof node
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Development and Application of Higher Order Nonlinear Truss Element
in OpenSees Platform

ZHANG Junfeng, GAO Jianli

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; For long — span space truss structures, it was very important to accurately simulate the nonlinear
performance. Based on the increment of UL method of differential equation, the stiffness matrix of the space
truss considering geometric nonlinear was deduced. The high order nonlinear truss element was developed in
the OpenSees platform. The realization of the element, the static and dynamic calculation of TCL command
flow and the nonlinear algorithm of iterative process were put forward. Several kinds of truss structure under
the action of nonlinear static and seismic nonlinear dynamic analysis were carried out. And the results showed
that the element could reflect the strong nonlinear behavior of trusses.

Key words: space truss; geometric nonlinear; higher order stiffness matrix; OpenSees; secondary develop-

ment



