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Lateral Deformation Calculation of Soft Soil Foundation under Vacuum—Surcharge Preloading
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Abstract: Aiming at the problem of lateral deformation prediction when reinforcing soft soil foundation by vacuum combined
stacking preloading method, relying on the roadbed project of Liantang EMU of the East Guangdong Intercity Railway, the
evolution law of lateral deformation is systematically studied and quantitative calculation methods are proposed through the
combination of on — site monitoring, numerical simulation and theoretical derivation. The results show that the lateral
displacement of the soil outside the reinforcement area is characterized by " shallow concentration and deep attenuation" , with a
maximum value of 120.22mm (0.5m depth), a horizontal influence range of 30m, and a depth influence range of 8m. The
reverse displacement outside the reinforcement area occurs in the stacking stage, forming a coupling effect with the vacuum

shrinkage displacement. Based on the axisymmetric consolidation theory of a single well, considering the linear attenuation
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characteristics of vacuum degree, the analytical solution of lateral displacement under the action and coupling effect of vacuum

and stockpile is derived, and a lateral deformation calculation method suitable for any time and depth is established. The

engineering verification shows that the relative error between the calculated value of the method and the field monitoring value and

the numerical simulation value is less than 27%, which can reflect the lateral deformation law under compound load. The

research results provide theoretical basis and technical support for the deformation control and protection of adjacent structures in

the joint precompaction project of soft soil foundation.

Key words: vacuum stacking combined preloading; soft soil foundation; lateral deformation; analytical solution;

calculation methods
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Table 1 Main physical and mechanical properties of soil layers
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3-43 3.30 Mg+ 19.1 31.0 11.5 3.05%x107° 4.24x107° 0.30 6.31
3-92 1.50 rhR> 19.8 25.5 0.12 13.90
— Wy e — 42 m
lZ':,nz oxiz — [\bt ._._H
S0 30m
20 m|
SW4 CJ4 CX4 / * $ L= . | |
o0 PR 45 m 45 m
i DB1-1 i DB2-1 1 DB3-1 " DB4-1 " DB5-1 " DB6-1
oo ?ZKDI 97}{&5
g
me e RIS, g, o
KYO KYl 100[1'1
‘i/‘m B Kk ) Q™ (a) ERR~ T REE
i 1-3 i DB2-3 i DB3-3 i DB4-3 i DB5-3 n DB6-3
O w -
! 175 m |

B WENREVFEN © KL 9 HEHk « UikER
v ALBUKES @ IRERABMMAE o WEHL
E1 mEXENSChRER

Fig.1 Layout of monitoring points in the ground improvement area
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