24 13 Vol.24 No.13

2005 7 Chinese Journal of Rock Mechanics and Engineering July 2005
12 3 3 2 2
1. 264025 2. 100044
3. 100045)
U 455.43 A 1000~ 6915(2005)13— 2327— 06

STUDY ON FOAM TECHNOLOGY DURING SHIELD EXCAVATION
IN SANDY COBBLE BED WITHOUT WATER

SONG Ke-zhi* 2 WANG Bo® KONG Heng® YUAN Dajun® WANG Meng-shu?
(1. College of Communications Ludong Uiniversity Yantai 264025 China
2. Research Center of Tunneling and Underground Works Beijing Jiaotong University Beijing 100044 China
3. Beijing Municipal Engineering Group Co. Ltd. Beijing 100045 China)

Abstract The main types of shield machine used recently in tunnel construction are earth pressure balance(EPB)
shield and dlurry shield. In order to keep muck discharged fluently and lighten machine burden the soils in
chamber of EPB shield should be plastic and fluid. This is fundamentally critical to ensure the shield to advance
continuously and smoothly. Sandy caobble without water is a typically unstable stratum and its mechanical
properties are unfavorable to force's transitivity and spread. Sandy cobble is of unfavorable plasticity and fluidity

which is sure to bring serious wear of cutter wheel and screw. Moreover earth pressure balance of face is not
easily maintained and the face is easy to collapse. As a case of EPB shield construction asewage tunnel in Beijing
is presented. In the beginning 200 m of the shield tunnel  field driving tests are carried out. Firstly mud isinjected
into the chamber to sustain the plasticity and fluidity but perfect effects are not acquired. Then foam technology is
studied experimentally and used in field shield construction in which calculation method and dosage of the foam
are recommended. Then test results between injection of mud individual and combined injection of mud and foam
are compared and oil pressure of the cutter wheel and the screwer of the later is about 1/3 of the former surface
settlements al so decrease from 20 mm to 5 mm. Finally the mechanism of foam effectsis analyzed and its effects
can be summed up to two aspects as following (1) forming a admixture level in the tunnel face composed of sandy
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cobbles mud and foam (2) forming a thin membrane around every granules. Study and practice prove that the
mud and foam are not only beneficial to earth pressure balance but also can lighten mechanical load and abrasion
which are remarkably significant to smooth cutting soil discharge and high-speed advance of the EPB shield.
Key words tunneling engineering sandy cobble without water earth pressure balance shield foam mud
plasticity and fluidity of soil
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Fig.2 Sandy cobble picture
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Fig.3 System of foam production and injection
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Fig.4 Comparison of shield driven parameters
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Fig.5 Comparison of the face earth pressures
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Fig.6 Contribution of foam and mud to face soils
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