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Development of the Folding Bridge Mobilebridge™ for a Emergency & Recovering
Bridge based on the Smart Bridge Concept

Yuki CHIKAHIRO, Ichiro ARIO, Yoshikazu TANAKA and Masatoshi NAKAZAWA

We have experienced many natural disasters such as earthquake, flood, Tsunami and so on. It is necessary
to develop a new rescue structure to protect from them. We have to consider how to recover a damaged
construction or rebuilt up a new type of the rescue system as soon as possible after a disaster because time

is very important to save lives after emergency situation. Meanwhile, we have created the optimum truss
structures by micro-truss approach with a large degree-of-freedom in computing method. This is good skill
to form new design for the objection of a light structure or high stiffness under a condition in mechanics.

To design a new emergency bridge which is called as “Mobile Bridge

T™> we have originally created the

formation of the optimization truss by computing mechanics. We realize it is necessary to develop this
mobile bridge as soon as possible for next national disaster.

Key Words : Structural Optimization, Folding Bridge, Mobile Bridge™, Deployable Structure, Emem-

rgency Bridge,
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(b) A bridge broken by debris flow at 10.5.2011
(Photographer Dr. Kazuo Ishino in Taisei Kensetsu Ltd.)

Photo 1 Example damaged bridges by natural disaster
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(a) Site of temporary construction

(b) Another completed reconstruction

Photo 2 Recurent emergency bridges after Higashi-nihon earthquake disaster in 2011.
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Fig.1 A coat haging problem for optimum layout form
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Fig.8 Temporary frame stracture (Application of
Michell problem)

Fig.9 Creation of Mobilebridge™ 25)
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(a) Whole of the lattice truss

30 30

(b) Position of strain gages(e.g. su and sb on No.8)

Fig.10 Case of loads Pi ~ P4 and position of strain gages
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Table 1 Measurment and theoretical values of strains at
central point No.8

Load displace | Theoretical | Upper | Bottom
pattern ment strain value end end
P (N) (cm) lel(p) Esu(p) | esn(p)
Py=0 0.0 0 -34 36

P =196 0.4 7 -172 171
P, =882 1.9 556 -476 498
P; =1499 2.7 987 -782 809
Py = 2117 3.8 1414 -1125 1160
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