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Study on Limit Support Pressure of Excavation Face of Large
Section Pipe-Roof Box Culvert Tunnel
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(1. The Key Laboratory of Road and Traffic Engineering, Ministry of Education, Tongji University, Shanghai 201804, China;
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Abstract: [ Objective] There are many characteristics of the box culvert tunnel, such as large section, slow con-
struction progress and instability excavation face. [ Method] Based on the project of shallow buried tunnel sec-
tion of Luzhou Avenue in Binhu Science City of Hefei City, this study used limit equilibrium theory, Mohr-Cou-
lomb strength criterion and full overburden weight theory to carry out theoretical derivation, and combined with
large-scale three-dimensional fine numerical model to study the limit support pressure of excavation face.
[Result] The results show that : it proposed a simple calculation method for the limit support pressure of the ex-
cavation face of large-section box culvert tunnel under the action of pipe curtain. Based on this, according to the
calculated value of Bishop slice method, the error was very small. Compared with the calculated value of the lim-
it support pressure proposed in this paper, which proves the accuracy of the method. Through the establishment

of three-dimensional numerical model of pipe curtain box culvert construction, it is found that the surface settle-
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ment and the displacement of the longitudinal axis of the excavation face gradually decrease with the increase of

the support pressure and tend to be stable. When the support pressure exceeds the static earth pressure, the upper soil

is subjected to strong extrusion, and the excavation face state is easy to be inverted S shape. [ Conclusion] The

above results can be used as a reference for related projects.

Key words: road tunnels; pipe roof box culvert construction method; theoretical derivation; numerical simula-

tion; ultimate support pressure
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Tab.1 Physical and mechanical indexes of overlying soil

layer of box culvert tunnel

Internal
. Stratig-  Soil cover Gravity Cohe- n.er'na
Soil . . . . friction
laver raphic thickness density  sion ancle
4 name /m  Y(KNm) ckPa
/(%)
Miscell
@ eetaneous oy 4 190 100 80
fill soil

®, Clay 4.00 199 745 144
®, Clay 1.98 20.0 68.7  15.0
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Tab.2 Parameters of physical and mechanical properties of model soil layer

. . . . Angle of Modulus of
. . . Gravity density Poisson Cohesion . .
Stratigraphic name Thickness/m N/ ratio v o/kPa internal compression
§ friction ¢/(°) E /MPa
Miscellaneous fill soil 1.3 19.0 0.26 10.00 8 9.89
Clay 38.7 20.0 0.35 41.22 12 13.55

R3 HESAMBENMENFERSH

Tab.3 Physical and mechanical parameters of model structural materials

Name of the material Thickness/m Elastic modulus £/MPa Poisson ratio v Gravity density y/(kN/m’)
Steel pipe pile wall 0.016 206.0 0.30 78.5
Runway subgrade structure 0.740 325 0.20 25.0
Box culvert tunnel / 345 0.20 25.0

Grouting reinforcement area / 30.0 0.25 21.0
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