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Design and Application of New Deployable Bridge

XIONG Haibei', SONG Yijie
(College of Civil Engineering, Tongji University,Shanghai 200092, China)

Abstract;: A new deployable bridge for relief was developed. The system, component, connection and
deploy method of the new deployable bridge were introduced. The deployable bridge is based on universal
scissor components which can guarantee swift expansion and fixation by small machinery. The bridge
structure is not only stable but also deployable and consists of deployable arch ribs, rigid columns and de-
ployable decks. The finite element software SAP2000 was used to model and optimize the bridge structure.
Cross-section optimization and linear and nonlinear buckling analysis were performed. The safety
coefficient of linear buckling of optimal scheme is 5.72 and the safety coefficient of nonlinear buckling is 2.
95 which evaluate the structural favorable capacity of the deployable bridge. The deployable bridge is light,
easy to transport,reliable,and fast to construct. It can efficiently fix traffic interruption.

Key words: deployable bridge; universal scissor components; structural performance; buckling analy-

sis; traffic interruption
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Fig.1 The structure model in the same load
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Fig.5 The composition of the deployable structure
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Fig.6 The contraction state of the deployable structure
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Tab.1 Comparison and analysis of the three

structure projects

UES Bt /kg R /% N
A:6 5,15 3229 20.1 5.72
B.7 #5,15° 3673 15.8 4.87
C.7 %.30° 3908 30.9 5.67

* FoR I AR 5 JE TR L.

AL, 3 Bl gt A Dy B iR A — B
SRR i R R AP BRI g e
Wi I 23 1A/ W A T RN T % LR
LA TR A 5 AL,

24 HHERE
2.4.1 &iHEIE

(A BE AT RV RETE ) (JTG D64—2015)
4.2.3 ZHE A BN R AT b SR E A
o AT AR, A9 (B R B 1.0, ] SZ AT R EAS
Nt L /500.

FET IR EIATCREE B LE ) (GB 50017—
2003) (2 570 45+ iy RS ) (GB 50009-—2006)
CRERPUR BTN ) (GB 50010—2010) FI¢ 23 B9
SEMFFRUH NG (JTG D64—2015), 8 BEHiR 4
Bl BT R A AL A — AL 1T R 4R, AT A
WESDES LA



1

AR DLAE . —Fhop A AT EHER RO R 23

2.4.2 BFHAR

DUACIEAE A R 3 AR Xt A58/ s SRR 73 AR AE 0.5
PR 905 B2 KA L Fe . % 2 o T A

(FESEIE TN
F2 MGXEOEERT

Tab.2 Element type and sectional dimension
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Tab.3 Stress on important element and joint
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E-1 HE1 2.07 1.46 0.32 0.346
E-2 HEe1 3.63 2.43 0.55 0.669
Es 442 161 175 1223 0.178
E-4 HE 2 1.42 0.44 22.47 0.063
E-5 A3 0 1.13 6.60 0.019

i A hy FANFN
J-1 HE1 3.41 16.12 6.40 15.30
J-2 HE1 3.23 12.24 4.70 12.69
J-3 HE1 0.02 4,02 0.10 4,12
J-4 HE1 0.01 3.69 0.08 4.06
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Fig.13  Structure deformation under

the W, wind load
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Tab.4 The first three linear buckling coefficients

in load condition 1
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Tab.5 The linear buckling coefficients in each load condition
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Fig.14 The first three linear buckling modes

under load condition 1
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