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The main objective of this paper was to investigate the effect of material uncertainties on dynamic
response of segmental box girder bridge subjected to a moving load, in this case a rapid passing trains.
Literatures concerned with the design of segmental box girder bridge, the application of finite element
analysis to model the segmental box girder bridge, and the minimum requirement for structural conditions
of the bridge were described and discussed in detail. A series of finite element analysis was carried out using
SAP2000 Nonlinear software. The effect was investigated by varying the Modulus of Elasticity by 5%, 10%
and 15%. The results were then compared with the case of assumed uniform property which had already
been checked for model accuracy using the Standard prEN 1991-2.

The results showed that, for the uniform case, the dynamic responses of the bridge gave the highest
response at the resonance speed. When considering the non-uniform material properties (non-uniform case),
the  effect  of  material  uncertainties  appeared  to  have  an  effect  on  both  displacement  and  acceleration
responses. Nonetheless, the dynamic factor provided in the design code was sufficient for designing the
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segmental box girder bridge with either uniform or non-uniform material properties for the train speeds
considered in this study.
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For thousands of years, human has used
bridges to cross any obstructions from traveling
(e.g. river, road). Several types of bridges have
been used and various types of bridge construct-
ion techniques have been created (Xanthakos,
1994). Novel and innovative construction tech-
niques,  however,  are  still  needed.  External-pre-
stressed precast-concrete segmental hollow box-
girder bridge is one of the major developments in
bridge construction techniques over the last few
years.  This  development  was  due  to  the  high
demands on economical design, high durability,
and  fast  and  versatile  construction.  The  great
advantage  of  this  construction  technique  has
rendered  them  the  more  desirable  structures  for

many large elevated highways and railway bridges,
especially in Southeast Asia region. As opposed to
classical monolithic structures, a segmental bridge
consists  of  "small"  pieces  stressed  together  by
external tendons as shown in Figure 1.

With regards to railway bridges, one of the
main  design  issues  is  related  to  the  dynamic
(moving) loadings, for which basic solutions were
described by Timoshenko, Young, and Weaver
(1974), and fully discussed by Fryba (1972, 1996).
Most engineering design codes for railway bridges
have followed the approach using the dynamic
amplification factor proposed in UIC (1979), FS
(1997), IAPF (2001), and prEN 1991-2 (2002). This
approach takes into account the dynamic effects














