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Abstract
Soil-steel structures are composite structures made by
steel rings and a soil envelope, which are constructed
in spans of, maximum, thirty meters. Soil-steel inter-
action causes 
exible steel plates to interact with the
surrounding back�ll for suitable distribution of external
loads in a radial direction. Internal forces and de
ections
are of the most concern in analytical study of soil-steel
structures. But, only precise modeling makes results re-
liable. The current methods of analyzing these types
of structures are principally based on the elasticity the-
ory, in which nonlinear interaction of soil-structure and
stage construction of local e�ects are not taken into ac-
count. These are the main concerns of the present re-
search. In this paper, introducing soil-steel structures
for bridge construction, the behavior of such structures
is investigated under stage construction loads. As a case
study, a single span soil-steel bridge has been analyzed
and designed, based on the Canadian highway bridge de-
sign code (CHBDC) and results are compared with the
PLAXIS �nite element code. Stage construction consists
of 1) the initial phase where a natural trench has been
idealized; 2) �lling and compaction of soil under foun-
dations; 3) construction of foundation and installation
of plates; 4) back�lling and compaction of both sides of
the steel structure up to crown level; 5) back�lling the
soil cover up to a minimum height of cover for construc-
tion loads; 6) back�lling and compaction of soil cover
up to the �nal level for performance loads. In addition
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to investigate the deformations, axial and shear forces,
bending moments and stresses in each of the above con-
struction stages, the stability of the natural trench be-
fore construction, the interface between corrugated steel
plates and the soil, the assumption of the elastic behav-
ior of back�lling, the e�ect of unbalanced back�lling,
and the e�ect of the asymmetry of construction loads,
have also been studied. The comparison indicates that
horizontal and vertical displacements and the compres-
sive stresses obtained from FE stage construction are 64,
43 and 56 percent, respectively, greater under standard
limitations. Therefore, a more optimum and economic
design, in comparison to elasticity based analysis meth-
ods, can be achieved by accounting for stage construc-
tion and the nonlinear behavior of soil-steel bridges.

Key Words: Soil-steel bridges, static analysis, Finite El-
ement method, truck load.




