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Abstract;In order to provide guidance and reference for the anti-floating construction design of
steel tie rod , this paper studies the influence of different parameters of steel tie rod on the floating
of existing structure in subway overpass project. Based on a subway overpass project in Beijing, a
numerical model was established by FLAC3D software to analyze the influence of the length,
angle , spacing and other parameters of the steel tie rod on the deformation of the existing structure.
When the length of steel tie rod increases, the floating displacement of the existing structure
becomes smaller,but at the same time, the restraint effect of steel tie rod on the existing structure
gradually decreases. The constraint ability of the length to the floating of the existing structure
accounts for about 19.79% of the three parameters. The change of steel tie rod angle has little
influence on the displacement of the existing structure, accounting for about 1. 16% of the three
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parameters. When the distance between steel drawbars increases, the vertical displacement of the

existing structure increases gradually, and the relationship between them isapproximately linear,
which has the greatest impact on the floating of the structure , accounting for about 79. 05% . Under
the similar geological and engineering conditions in Beijing, the optimal length of steel tie rod is

4.5 m,the angle is recommended to be 12° to 24° and the spacing is 1.0 ~ 2.0 m.

Key words : steel tie rod; parameter optimization;up crossing engineering ; structural anti-floating ;

numerical simulation
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Table 1 Soil Parameters

JREE, EATHE/ PERE FiR 1 vkRR/
m (kN-m~3) fi/(°) kPa MPa

=

Mt 1.0 16,0 10.0 5.0 26.0
Mt 4.0 19.8 25.0  12.0 29.0
WE#t 6.0  19.9 150 350 37.6
HREE 3.0 20.8 30.0 0.0 1350
FERIA 4.0 21.2 40.0 0.0 146. 6
b 16,0 20.2 30.0  10.0  120.0

R2 MHEZH

Table 2 Material parameters

WpERL
PR RR RO AR
w/MPa (kN-m~3)

WPLATF Pile 0.3 2.10x10° 76.9

EES) Shell 0.2  3.45x10* 24.5
- Shell 0.2 3.0x10*  24.5

HHINEM Shell 0.3 3.0x10>  23.5
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Table 3 Optimization scheme design
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Fig. 5 Relation curve between length of steel tie

rod and maximum vertical displacement
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