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Fig. 2 The coordinate system of transfer matrix of space straight beam
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Fig. 3 The sketch of auxiliary system method

A ff E A FIFERR B AR R b, H P A AR AR R 2 (4) SR A5 ) A 1t -
xp:sz ’ Qyp:zpy’ sz:z 29 xp:ZMx ’ Myp:ZMy’ sz:zMz (4)
K R, Py My, My, M IGHUAREIERT, MBMERAERAZN, AWM.
1'_Lﬁﬁ$ﬁlﬁi&_fﬂﬁiﬁ s 2 =X (5) kA%

A, I . Xpd J.ﬂ%lyfypdx+.|.ﬂ(ézlAszdx+IMéTXpdx+IME':Aypdx I : Zpdx

Z

®)



555 [ P, 55 T4l B A R LW 702 1] B L SR A3 5% R 703

;_&:EP: A =Uu,,V,, 0, exp Qyp sz, pr) Qyp’ sz’ Mxp’ Myp’ szEUQ%Uﬁﬁﬁﬁﬁﬁbw%quiﬂgmﬁ'
%ﬁﬁ%%?&,iﬁ [ENERE AL T )

[T]- ] [T.] (6)
[T.] [T.]
—é 0 0 0 0 0
I® wul 1
100000 000000 1000 00 ° wm e O 00 o
010000 000000 0100 01 P i
0 0 —— 0
;Qq:;[T]_o01000;[T]:oooooo;[T]20010—lo; 6El, GA 2EI
000100 '“loooooo '“Tloooz1o o [ . S
001010 000000 0000 10 G,
0 -1 0001 000000 0000 0 1 0 0 P
2EI, El,
[§ |
0 0 0o -—
2El, El
2.2 R
M, M,
£ M, I
de, :

B4 ZEEEREFEFEREEIEREE

Fig. 4 The sketch of space straight beam with concentrated load or elastic support
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Tab.1 The boundary conditions of space straight beam
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Tab. 2 The basic parameters of the first cross-space straight beam

L/m L/m A/m*> E/MPa I,/m* I,/m" I,/m* G/MPa pu

4 1 0.1 2.1x10° 0.2 0.4 0.4 0.425E, 0.35
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Tab. 3 The basic parameters of the second cross-space straight beam
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l,/m q/kN-m* P/kN A/m* E,/MPa 1,/m* I,/m" 1,/m* G,/MPa

3 10 100 0.2 2.1x10° 0.3 0.5 0.5 0.425E,
N/
i i 5 D Y/
‘ e 4
(a) HAHEKHEAFZE (b) y EEHERALEE
(&)  Axial force diagram and displacement diagram (b) Shear y diagram and displacement diagram
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(c)  Shear z diagram and displacement diagram
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(e) vy axis bending moment diagram and bending angle diagram (f)  z axis bending moment diagram and bending angle diagram
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Fig. 6 The internal force and deformation diagram of space straight beam
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Research on the transfer relationship of the space straight bridge
based on the auxiliary system method

YANG Fan', LI Qingning®, SUN Jianpeng®

(1. School of Civil Engineering and Architecture, Xi'an Technological University, Xi'an 710032, China;
2.School of Civil Engineering, Xi'an Univ. of Arch. and Tech., Xi'an 710055, China)

Abstract: In view of the fact that the vast majority of the research work is performed based on original parameter method and the
calculating expressions arecomplicated and needed too much memory space, the mechanical characteristic of the space bridge was
analyzed by using auxiliary system method. In order to research the transfer relationship of the space straight bridge well, according
to the auxiliary system method, the field transfer matrix and the point transfer matrix with different support conditions of the space
straight bridge was derived and the load items with different loads were calculated for the bridge design and structural analysis. In
addition, the corresponding caculation program was compiled, and some example were carried out. The results indicate that the
method is correct and efficient, and can be used for the initial design and final check-up of structures.

Key words: auxiliary system method; space straight beam bridge; transfer matrix; field transfer matrix; point transfer matrix
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