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Abstract: In order to investigate the impact of disturbance of the steel sleeve on adjacent subway during
the construction of the pile foundation, the finite element software MIDAS GTS was used to simulate
the press-in process of steel sleeve. The influence of construction sequence and the interface parameter
of steel sleeve and soil on the deformation of the subway was analyzed. The results show that, the
deformation of the adjacent subway caused by the press-in of steel sleeve is permitted and accepted, the
full-sleeve caisson pile is a suitable pile foundation near subway. The impact of construction disturbance
on adjacent subway can be decreased, when the steel sleeve is constructed symmetrical on the both side
of the tunnel. The displacement of the subway structure is sensitive to the friction angle and cohesion of
the interface unit of steel sleeve and soil. The deformation of the subway tunnel increases significantly
with the increase of those parameters. The adverse effect of steel sleeve construction on tunnel can be
reduced, when the interface parameter of steel sleeve and soil was improved.
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Fig. 1 The layout of existing subway tunnel and steel sleeve
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Fig. 2 Finite element calculation model
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Table 1 Material parameters of foundation soil

B R 25 JEFE fm IREfi/kPa  HFALL Fi% 1/kPa P BESEE£11/(°) HE/KN « m™)

1 R L 15 53 0.30 27 15.0 17.9

2 R L 5 4.1 0.30 19 9.0 18.0

3 it 5 6.0 0.35 30 8.8 182

4 it 10 2.9 0.35 18 6.0 17.1

5 R Ew 5 72 0.30 30 14.0 19.2

6 R e 1 15 5.4 0.30 20 7.0 183

7 i ey w1 K 5 45 0.30 18 7.0 17.6
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Fig. 3 Vertical settlement of tunnel during the construction of

the left steel sleeve
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Fig. 4 Horizontal displacement of tunnel during the

constructing progress of the left steel sleeve

g ] RS/ mm

-3.497 06
I -3.53479

-3.57252
— —3.61025
—1 —3.64797
-3.68570
=3.72343
-3.761 16
-3.798 89
—-3.836 62
-3.87435

-3.91207
-3.949 80

Bl 5 7 IA&MAREH I E SR

Fig. 5 Vertical settlement of tunnel during the constructing

progress of the right steel sleeve
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Fig. 6 Horizontal displacement of tunnel during the

constructing progress of the right steel sleeve
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Table 2 Tunnel deformation under different construction

sequences
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Fig. 7 Variation curve of the maximum displacement of

tunnel under different cohesion and internal friction angle
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