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Abstract: Aiming at the problem of complex formula for calculating the resultant force of active soil pressure of limited soil,
based on the newly built excavations in the vicinity of subway stations, multiple limited soil failure modes are proposed based
on the positional relationship between the existing subway stations and the excavations. The thin-layer microelement method is
used to consider the frictional effects between the soil and the structural interface, and a method for calculating the combined
force of active soil pressure is established. By adjusting the spatial position relationship between the newly built and existing
structures, an active soil pressure contour map is obtained, and the parameter analysis is conducted. Furthermore, a simple
calculation method for active soil pressure is put forward. The research results indicate that: (1) Five finite soil failure modes
are proposed, and the corresponding formulas for calculating the active soil pressure are established. (2) As the proximity
distance increases, the active soil pressure gradually increases. As the thickness of the existing subway station cover increases,
the active soil pressure gradually increases when approaching the excavation, and the active soil pressure on the side far from
the excavation pit first increases, then decreases, and finally increases. (3) The depth of the excavation has a significant impact
on the active soil pressure, the internal friction angle has an impact on the active soil pressure, and the wall-soil friction angle
has basically no effect on the active soil pressure. (4) The value of the spatial position relationship coefficient of the combined
force of active soil pressure is given. Through the above research, a simple method for the combined force of active pressure of
limited soil is proposed to provide reference for the design and —
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Table 2 Suggested values of coefficient of spatial position relationship
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when H+D=35 m (Bf7: m)

h 3 7 11 15 19 23 27 31 =35

3 05 06 06 07 08 08 08 09
6 04 05 06 07 08 08 09
9 04 05 06 07 08 09
12 04 06 07 08 09 09
15 05 06 08 09 09
18 05 07 09 09

1
1
1
1
1
1
21 0.6 08 09 1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

— e ke
— e e e et e ek

1

1 1

24 0.7 09 1 1 1
27 08 09 1 1 1
30 09 1 1 1 1
=33 1 1 1 1 1

5 & if

ASCEE R REAT ZE0 AR5 P 3 A S DT O, A A
WESBEAERMERR, RHBERGEES T L&
LRI AR AR LR ), S T ARk
THEIEERE, T TSEa N, R T AR
TR A IRAET R . i PL BT, AEICLR
5 Mg

(D) FRAE YT SEEA AR B A B OO R, 72
TS AR ARSI, # TR SR
VARARC: /N

(2) FHL 2L AT, TR R AERAE, FF
B & T B FE B D, IR RN, AR RN IR
/AN, X TR UL ZE R IR AR AR R AR T R TN )
R B SRR A K.

(3O E TR0 B 3G I, 330 T T K
b & BE A Mk 2Rk 78 R R s 0, SR BT AR
SR WA S BT 3. [y NPV - B 11 =) I W A DA vt
N UN IR N

(4) FEGTIREEXT LB TR J15200 K, P4 BE FE £ %)
ENIRWEWAREE-Z1 P - 2235 D JE Syl IR Y A A B NI
WEER-AlT

() THREAAEZ L E G fEET 85
%, AR THREAESDLE ST A ERRR
B i E.
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