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Geomechanical model test on excavation technology of supper-large
cross-section ultra-shallow tunnel with crossrock pillar method
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Abstract: Recently, a new type tunnel emerges with these main feathers of super-large, cross-section and ultra-shallow. However,
there are no relevant technical standards for the design and construction of the station tunnel at present. Taken Honggihegou Station
tunnel in Chongging Metro 3rd line as the engineering background, a novel excavating method named the cross rock pillar method
was developed by considering the advantages and disadvantages of the former methods of tunnel construction. A geomechanical
model test was used to monitor stress and deformation of surrounding rock mass of the station tunnel during the process of
excavation. The stress and displacement of surrounding rock were comprehensively analyzed during each step excavation. According
to the geological parameters of the tunnel, a numerical analysis model was established based on ABAQUS software. By comparing
monitoring results with numerical results, it indicates that the variation laws of stress and displacement are essentialy the same. It is
proved that the model test effectively reveals the variation laws of the stress and displacement of the tunnel. Therefore, this study
provides valuable experience and useful guidance for the construction of similar projects in the future.
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Fig.2 Flow chart of the excavation on site
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Fig.1 Diagram of excavation of the station tunnel 08 6.3m 86 175m
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Fig.3 Plan of the station tunnel 5
Table2 Proportion of the model materials
/% /% /% /% /%
43.48 43.35 348 522 435
4
4.1
N 90 mx60 mx30 m= X
Fig.4 Themaximum engineering section in geological
longitudinal profile x
1:50
1.8 mx1.2 mx0.6 m
v
1
[10-11]
C =50 C-=1
1
1 4.2

Tablel Physical and mechanical parametersof the
prototype and the model materials
y/(kN/m®)  E/MPa  u c/kPa  a./MPa /(<)
25.09 244900 0.34 1200 20.700 35
25.00 4898 0.34 24 0414 35

7 E H c Oc

3.2
[12-17]
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Fig.5 Photo of excavation of the model tunnel
1 7
3 6
3 ABAQUS
Table3 Specific steps of tunnel excavation Q
3
1 30cm 3
2 10cm
3 10 cm
4 10cm 10cm
5 40 cm
6 20cm
7 20 cm 1 4
8 20cm 20cm
9 50 cm 6
10 30cm
11 30cm
12 30cm 30cm 4
13 10em Table4 Supporting parameters
14 /GPa
15 40 cm C25 25 0.34
16 40 cm C30 30 0.34
17 40 cm 40 cm
18 20cm
19 10cm
20 50 cm
21 50 cm
22 50 cm 50 cm
23 30cm
24 20cm
25 60 cm
26 60 cm
27 50 cm 60 cm
28 34

6
40 cm 30cm 50 cm Fig.6 Numerical mode
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