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Simulation of supporting effect of composite soil-nailing
wall based on MADIS/GTS
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Abstract: Rapid urbanization process brings development of large-scale excavation engineering in cities. The application of
composite soil-nailing wall has attracted great attention because of its advantages such as security and low price. The
displacement deformations of excavations under different working conditions and prestresses are gained, and a comparison of
supporting effects between common soil nailing-wall and composite soil-nailing wall is performed through excavation process

simulation by means of the software MADIS/GTS according to engineering practices. It may provide reference for similar

projects.
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Fig. 1 Plan of excavation and surrounding environment
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Fig. 2 Profile of a typical support pattern
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Table 1 Physical and mechanical properties of soils
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Table 2 Physical and mechanical properties of supporting structure
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/(KN'm ) 2 =/GPa
/mm /mm
e 25 1306.2 200 250 0.2
R 78 1237.5 150 195 0.2
Bl T 78 456.7 110 200 0.3

AHEE G B EEEEM HbEEL At
ZF /(kN'm®)  JikPa /(%) H/MPa A

AE A 17.5 5 10 6 0.2

R+ 18 32 10 8 0.3
Wk 17.6 10 6.2 3.5 0.25

FH b 19 1 30 10 0.3
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Fig. 3 Working conditions of excavation
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Fig. 4 Two-dimensional model for completion of excavation 01 2 3 4 5 6 7 8 9 10 11 12 13
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Fig. 6 Maximum horizontal displacements and vertical
displacements of excavation under different working conditions
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Fig. 7 Simulated and measured values of horizontal displacement
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Fig. 5 Horizontal displacement nephogram of excavation
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Table 3 Simulated and measured values of horizontal displacements mm
TP 1 2 3 4 5 6 7 8 9 10 11 12 13
FLALME 1.84 355 458 354 673 8.57 726 10.02 1297 11.52 1533 19.86 24.17
SEME 263 438 535 412 785 1061 957 13.10 1595 13.67 1883 2221 2694
x4 EEIBEMESTNE
Table 4 Simulated and measured values of vertical displacements mm
TP 1 2 3 4 5 6 7 8 9 10 11 12 13
FLALME 254 358 475 7.03 855 10.01 1297 15.00 16.95 1897 20.97 23.01 26.44
SEME 3.01 414 558 779  9.65 11.22 1432 1692 19.01 21.02 2342 2548 28.93
A 3 AR 4 W, AP R, BT REThE QW@ AT RS S BTNy g, Pk

KB R 24.17 mm, S ¥ 3 KB R 26.94 mm,
P2 2.77 mm; FER A R, BT MK
H4 26.44 mm, SEWHIECRAER 28.93 mm, P
A2 2.49 mm.
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Fig. 9 Maximum horizontal displacements and vertical displacements
of soil nailing-wall under different working conditions
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Fig. 10 Maximum horizontal displacements of excavation by

applying different prestresses
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Fig. 11 Maximum vertical displacements of excavation by
applying different prestresses
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