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Fig.5 Crack between primary support and protective arch rib
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Table 1 Statistics of settlements at the portal of left line N
/em /em o
2010-06-20 1.7 421
2010-06-21 6.9 52
2010-06-22 10.1 32
2010-06-23 13.3 32 '
2010-06-24 15.2 1.9 '
2010-06-25 15.5 0.3 '
2010-07-14 18.1 2.6 '
2010-07-15 187 0.6 ’ :
2010-07-16 18.9 0.2
2010-07-17 23.1 42 ’
2010-07-18 26.7 3.6 $24 ’
2010-07-19 29.2 2.5 > ’
2010-07-20 303 11 C 8o
2010-07-21 30.2 -0.1
2010-07-22 30.1 -0.1
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Fig.7 Curve of crown settlements of primary support
at ZK28+205
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Fig.9 Longitudinal connection with l-steel
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Table 2Statistics of crown settlements at YK28+210

of right line

Fig. 10

/em /em
2010-08-14 1.2
2010-08-15 2.6 1.4
2010-08-16 4.1 1.5
2010-08-17 5 0.9
2010-08-18 5.7 0.7
2010-08-19 6.2 0.5
2010-08-20 6.5 0.3
2010-08-21 6.6 0.1
2010-09-12 8.2 1.6
2010-09-13 8.4 0.2
2010-09-14 8.5 0.1
2010-09-15 9.7 1.2
2010-09-16 10.9 1.2
2010-09-17 11.8 0.9
2010-09-18 12.6 0.8
2010-09-19 13.1 0.5
2010-09-20 13.3 0.2
2010-9-21 13.4 0.1
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Study on Entrance Excavation of a Tunnel in Shallow Soft
Fractured Surrounding Rock

Jiang Tonghu' Huo Sansheng® Ye Fei' Xia Yongxu'
(1 Shanxi Provincial Key Laboratory for Highway Bridges & Tunnels, Chang’an University,Xi‘an 710064;
2 Shanxi Gaoling Expressway Co., Lid., Lingchuan 048300)

Abstract Entrance excavation is always the key link of tunnel construction, the smooth completion of tunnel en-
trance is the premise of normal tunnel construction. The surrounding rock is extremely weak and broken at tunnel
entrance of Guojiachuan No.2 tunnel on Gao (Ping) — Ling (Chuan) Highway of Shanxi Province. After adopting
advance pipe—roofing at the entrance, combined support of steel arch and a protective arch rib were adopted, the
longitudinal connection of steel arches of primary support was reinforced, which proved to be efficient. The com-
bined support can reduce the deformation of primary support at the entrance of the shallow tunnel in weak broken
surrounding rocks, ensuring the stability of tunnel structure and the construction of tunnel entrance.

Key words Shallow tunnel; Soft surrounding rock; Entrance excavation; Advance support; Combined support
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