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Fig.1 Photograph of gravel strata
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Fig.2 Sketch of failure mode of gravel strata tunnel
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Table 1 Contrast with tunnel construction methods in gravel strata
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Fig.3 Net of finite element method FEM
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Table 2 Physical and mechanics parameters of surrounding rock and lining
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Fig.4 The curve of crown settlement and excavation stage
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Fig.5 Sketch of small main stress during excavation
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Fig.6 The curve of crown settlement and

excavation stage length of CRD method
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Fig.7 The curve of crown settlement and

excavation length
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Construction optimization of shallow-buried
tunnel in gravel strata based on controlling
settlement of the crown

Yu Jun'?, Liu Songyu’, Gong Xiaonan’
(1. College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310034, China;
2. College of Civil Engineering and Architecture, Zhejiang University , Hangzhou 310029, China;
3. School of Transportation, Southeast University, Nanjing 210096, China)

[Abstract] The stability of surrounding rock is closely connected with the settlement of the crown during
construction of shallow-buried road tunnel in gravel strata. Therefore, simulation analysis of different construc-
tion methods was used to get the settlement law of the crown to optimize the project as a goal controlling settle-
ment of the crown and stability of surrounding rock. At the same time, the better method of construction was put
forward to analyze different excavation path and stage length. The result showed that the crown settlement easily
took place during excavation of shallow tunnel and with different construction methods, the difference of crown
settlement was great. It is found that CRD method is the most appropriate for gravel strata tunnel because the
crown settlement is lest and the stress releasing is slow and gradual and the stress transfer is more effective than
CD method. Compared with site monitoring, the result is more identical. The conclusion can provide the
reference for similar engineering.

[Key words] gravel; surrounding rock of tunnel; numerical analysis; construction optimization; crown
settlement; site monitoring
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Optimization of horizontal wells development of
Mawu,.. Reservoir of Shan100 Well area
in Jingbian Gas Field

.o 1 . . 2 . . 1
Zhao jinsheng , Gao Jianying, Xiao Zengli
(1. College of Petroleum Engineering, Xi’an Shiyou University, Xi’an 710065, China;
2. Extra-low Permeability Oil Reservoir Research Institute Changqing Oilfield Company, PetroChina, Xi’an 710018, China)

[Abstract] According to the practical reservoir characteristics of the study area, the feasibility of horizon-
tal wells development was analyzed, and the result showed that the reservoir characteristics of study area were
suit to develop horizontal wells. Based on the establishment of three- dimensional fine geological modeling of
study area, using numerical simulation, the well network pattern, length of the horizontal section, well spac-
ing, row spacing and development indicators were predicted. The simulation result showed that the optimal well
network was the symmetrical horizontal section, and the horizontal well had echelonment horizontal sections tra-
versing the two layers of Mawu,” and Mawu,’, and the well spacing and row spacing were both 2 100 m. The re-
sult of development indicators prediction showed that, after 10 years, the recovery percentage was 48.78 %,
which was 16.6 % higher than that of vertical wells. The study result can guide the study area to develop efficiently.

[Key words] Jingbian Gas Field; horizontal well; development indicator; well network; optimization
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