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Influences of Deviation of Gravity and Cable
Tension Force on Construction State of Cable-
stayed Concrete Bridges

HU Fangjian , LI Guoping
(Department of Bridge Engineering, Tongji University, Shanghai
200092, China)

Abstract: The construction state of cable-stayed concrete
bridges (CCB) built by segmental cantilever casting are
influenced by many uncertain effects in construction. It is
unsafe to evaluate the ultimate bearing capacities and service
by the determinated methods oftered in the codes. In order to
understand the states of CCB affected by uncertainty effects,
a finite element model of CCB was researched by Latin
hypercube sampling and the gravity and cable tension force

(CTF) were taken as variables. The separate and combination
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effects of deviations of gravity and CTF on CCB were
researched. The statistical distributions of normal stresses of
CCB were obtained. The influences of different deviations of
CTF on CCB were analyzed. The varieties of normal stress
reliability of a section in relation to deviations of CTF were
given. A conclusion is drawn that deviations of gravity and
CTF have great influences on construction state of CCB and
their influencing locations are different. The deviation of CTF
should be reduced in construction to decrease the variations of
stresses. The indeterminate method needs to be adopted in
design work, then the states which may appear in construcion
can be known and the structural failure can be avoided.

cable-stayed concrete bridge; random finite
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deviation; reliability
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Fig.4 Longitudinal layout of prestressing tendons and cables
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Fig.7 Standard deviations of normal stresses of beam
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Fig.8 Normal stress envelopes of beam in construction
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Tab.1 Standard deviations of moments, displacements and normal stresses of beam

in different deviations of cable tension forces
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