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" http://www.tunnelling.cn/PNews/WeChatDetail.aspx?weChatld=102.
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Before After Decreased

optimization ~ optimization  percentage
Maximum deformation 4.6134 mm 3.4121 mm 26.0%
Maximum stress value 85.33 MPa 58.39 MPa 31.6%
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Unit: mm
4.6134 Max
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2.563
2.0504
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0 Min

(c)
Unit: mm
3.4121 Max
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0.37912
0 Min
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3.80e-01 3.80e-01
3.61e-01 3.61e-01
3.42e-01 3.42e-01
3.23e-01 3.23e-01
3.04e-01 3.04e-01
2.85e-01 2.85e-01
2.66e-01 2.66e-01
2.47e-01 2.47e-01
2.28e-01 2.28e-01
2.09e-01 2.09e-01
1.90e-01 1.90e-01
1.71e-01 1.71e-01
1.52e-01 1.52e-01
1.33e-01 1.33e-01
1.14e-01 1.14e-01
9.50e-02 9.50e-02
7.60e-02 7.60e-02
5.70e-02 5.70e-02
3.80e-02 3.80e-02
1.90e-02 1.90e-02
0.00e+00 0.00e+00
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1.90e-02
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Cutterhead torque (kN-m)
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—— Before soil conditioning
—— After soil conditioning
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Horseshoe-shaped utility tunnel
L —
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Wr-e sk ” RReTEd B bR, 8 AN ERIE L,
SEIRR A A st

References

[1] Ryunosuke Kashima, Takuya Nakagawa, Toru Goto. Application Of Double-



994

O-Tube TBM In Soft Ground, XIAN, The Seventh China-Japan Conference On
Shield Tunneling proceedings, 2013:533-543

[2] T. Sukegawa. Development of the Removable Three-Centered Slurry Shield
Method for Station Using Running Shield Machine. Proceedings of the Japan
Society of Civil Engineers., 2010:49-55.

[3] Li JB, Zhao H, Fan L, Jia LH, Zhuo X], Dong YP, et al. Super-large rectangular
pipe jacking machine. China patent ZL201410247831.9 2014. Chinese.

[4] Kazunari Kawai, Takashi Minami, Development of Rectangular Shield , KO-
MATSU Technical Report., 2002.3, 47(148):46-54

[5] Q. Lv,D. M. Fu, H. L. Wang. Study of eccentric multi-axes particular shape tun-
nel borer and its application. Construction Mechanization., 2005, 26(8): 33-
36

[6] Kajima Corporation. R-SWING construction method and internet [Internet].
Tokyo: Kajima Corporation; 2011 [updated 2011 Sep 12; cited 2017 Mar 16]
Available from: http://www.kajima.co.jp/news/press/201109/12c1-j.htm. Jap-
anese.

[7] Ooki Chiaki. Development of close type rect- angular shiled machine (slurry
shield). New Technology New Method., 2015(17):1-6
[8] LiJB, Jia LH, Fan L, Dong YP, Jiang PP, Wang XT, et al. Rectangular TBM used for
underground parking lot. China patent CN2016103920048 2016. Chinese.
[9] P. Liu, Y. C. Dai. Researech and design of a rectangular pipe jacking machine.
Municipal engineering technology., 2005, 23(2): 92-95
[10] C. H. Ge. Pipe Jacking Project Design and Construction.Beijing: CHINA ARCHI-
TECTU- RE & BUILDING PRESS, 2012.1: 84-86
[11] P. Zheng, L. Wu. Stress analysis and improve- ment of shell of earth pressure
balancing shields. CFHI technology., 2015(1): 70-74
[12] W. Guo, ]. Huy, J. Q. Liu, et al. Analysis of soil of excavation face with shield cut-
ter head based on computational fluid dynamics. Journal of Tianjin universi-
ty., 2012.12, 45(12):1039 -1044
[13] L. H. Jia, Key technologies for design of super-large rectangular pipe jacking
machine. Tunnel construction,2014.11,34(11): 1098-1106



