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Impact of Shallow-Buried Shield Tunneling
in Sand-Gravel Strata on Surface Deformation

YE Youlin' ,LU Zhiwang’

(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168; 2. School of
Transportation Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; The law of surface deformation induced by shield tunneling under different vault cover
thickness, shield tail grouting modulus of elasticity and soil strength is studied,and the relationship
between the formation of earth arch and deep or shallow buried tunnel is analyzed. Based on the
exploration geological conditions and shield excavation parameters obtained from the excavation of
the interval between the University of Chinese Medicine Station and Songhua River Street Station
of Shenyang Metro Line 10 for the Phase I Project, numerical simulation and field measurements
were used for analysis. The results showed that surface settlement decreases with increasing
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elasticity modulus of grouting under shallow overburden thickness; thevertical deformation of the
ground surface slows down with increasing internal friction angle. The monitoring data are similar
to simulated values when the grouting stiffness is not less than 2 MPa. The formation of the earth
arch at the top of the tunnel vault is influenced to some extent by the internal friction angle,but its
main cause is related to the thickness of the overburden at the top of the vault. Therefore, the depth
of the tunnel excavationcan be classified based on the formation of a complete ellipsoidal earth
arch at the top of the tunnel vault. During the excavation of shallow shield tunnel in gravel
stratum, the overburden thickness and soil strength of arch crown have a great impact on the
surface deformation. Furthermore, a reasonable initial grouting modulus of elasticity value can
improve the surface deformation to a certain extent.

Key words:; shallow buried tunnels; sand and gravel strata; numerical simulation; surface

deformation ; shield excavation
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Table 1 Parameters of soils

Ht  EHEE/ BRI BB B
#F (KN'm~3)  kPa fi/(°)  H/MPa

HeI A 18.0 10. 00 15. 00 —
Gk 18.0 0. 00 31.00 17.5
30 19.5 0.00 35.00 28.5
I ik 19.2 0.00 38.00 77

R2 R ERREAHLS

Table 2 Lining, grouting and shield machine

parameters
MR REE, EIIEHE/ AR .
o HEL/N =4
2R m (KN-m~?) #/MPa
Eagy] 0.35 25 2.85 x 10* 0.2
HHKE 0.1 20 2 0.3
JEBEL 0.1 78 2.0x10° 0.3
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Fig. 4 Tunnel excavation simulation
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Fig. 6 Soil vertical displacement cloud
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Fig.9 Transverse deformation curve of surface
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