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RESEARCH ON DESIGN THEORY AND METHODOLOGY FOR TUNNEL GROUNDWATER TREATMENT
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Abstract: The problem of underground water treatment in tunnel construction had plagued tunnel engineering
community for a long time. The understanding of underground water action mechanism had not reached a
consensus. So it needs to deep study on this issue from concept to methodology. This paper is based on the
analysis of the research status. The impact analysis of tunnel construction on the changes in groundwater
seepage is carried out. The physical model tests of the tunnel water pressure is done. Numerical analysis of
tunnel lining water load and its associated problems are carried out. Then, the tunnel water load calculation
model is proposed under different anti-drain modes, with tunnel groundwater treatment concepts and methods.
The main innovation are as follows: a) the concept of high water pressure is clearly put forward, b)the
conceptual model of the tunnel lining water pressure calculation, c)the tunnel waterproofing and drainage
principles to adopt different processing strategies for different tunnel depth segments and groundwater
development status. The research result provides a theoretical basis for design of high pressure water tunnel.

Key words: Tunnel Construction External water pressure Treatment Waterproofing and drainage
e # H i1 : 2012-05-20;

Fa

BRI - R L A 5 1k S L I B AR 1T 57 (2009G005- D) 31 H % 1)

PEF A Ao, EBE MR A~ DRI, K ST SR HR T 9E . Email: Li_cangsong@126.com

G A :
. BEIE L T K AL VA P B S R AT[]. TR B4R, 2012, 20(5): 832-840.

. RESEARCH ON DESIGN THEORY AND METHODOLOGY FOR TUNNEL GROUNDWATER TREATMENT[J]. Journal of Engineering Geology, 2012, 20(5): 832-8:-

[1] Code for Design on Tunnel of Railway(TB10003-2005).Beijing: China Railway Publishing House, 2005.

b A SR I
PRI A4
PG RLAR

F E-mail Alert

F RSS

1 2 AR OGS 5

[2] Code for Shotcrete-bolt Construction Method of Railway Tunnel(TB10108-2002).Beijing: China Railway Publishing House, 2002.

[3] Disgn Specification for Highway Tunnel. Beijing: Communications Press, 2004.
[4] Code for Design of Metro(Gb 50157- 2003).Beijing: China Planning Press, 2003.

[5] Specification for Design of Hydraulic Tunnel(DLT 5195- 2004). Beijing: China Water Power Press, 2004.



(el
[71
(el

(el

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]
[18]

[19]

[20]

[11
[21
[31
[4]
[51
(61
[71

FRA, SR, SRR R SCH T AR [M] AL 5T 3 BT AL 1995.
Wang Dachun,Zhang Renquan,Shi Yihong. The Basis of Hydrogeology. Beijing: Geological Publishing House, 1995.

The People's Republic of China National Standard(GB50287-99),Water Resources and Hydropower Engineering Geological Investigation
Specification.Beijing: China Planning Press, 1999.

China Second Railway Survey and Design Institute. TB1003-2005.Rail Tunnel Design Specifications.Beijing: China Railway Publishing Hou
2005.

The People's Republic of China Ministry of Water Resources. GB50218-94,Engineering Rock Mass Classification Standards.Beijing: China
Planning Press, 1995.

Wickham GE, Tiedemann HR and Skinner EH.Support determination based on geologic predictions. In: Proc. North American Rapid
Excav.Tunneling Conf.,Chicago,(eds KS Lane and LA Garfield)[M], 43~64.New York: Soc. Min. Engrs, Am. Inst. Min. Metall. Petrolm
Engrs.,1972.

Bieniawski ZT. Engineering Rock Mass Classifications[M].Wiley, New York,1989,251.

Bieniawski ZT. Rock mass classification in rock engineering. In Exploration for Rock Engineering, Proc. of the Symp., (ed. ZT
Bieniawski),1976[M],1, 97~106.Cape Town: Balkema.

Barton NR, Lien R and Lunde J. Engineering classification of rock masses for the design of tunnel support[J].Rock Mech.1974, 6
(4):189~239.

Seok-Woo Nam,Antonio Bobet.Liner stresses in deep tunnels below the water table[J]. Tunneling and Underground Space Technology,2!
21:626—~635. i

R KRR, . LR TG U RS [M] AL ¢ T AL A . 2007 .

Chang Shibiao,Zhang Sumin. Engineering Geology(Fourth Edition).Beijing: China Architecture & Building Press, 2007.

SRECHE, XU S L B AV SRS R BT [3]. 5 - TR 4. 2005, 27 (4): 422~426.

Zhang Minging,Liu Zhaowei. Characteristics analysis of karst water inrush in Yuan Liangshan tunnel. Chinese Journal of Geotechnical
Engineering,2005, 27 (4): 422—~426.

SRECIR, 5206 [ % 1Ly & T 400 ) RE7K s g il 23 AT [3] . 45 1= LR# 2441, 2003, 25 (6):702~705.

Zhang Minqging,Peng Feng. The analysis of water pressure monitoring in Yuan Liangshan tunnel, Maoba syncline. Chinese Journal of
Geotechnical Engineering, 2003, 25 (6): 702~705.

KU, VRFENE, BAAR, BBCS. B T Sp B A i T b BT i) A% R i [J]. RSB AAAR, 2012, 20(4): 540-546.

LA, 22Nk, ROk, T4 R R A B K290 B R RS T KA B AR B A 5 AE B T [J]. TREHLTAAAR, 2012, 20(3): 433-439.
VLA, VIAE, T, LM, aGAR. 2 B BRIE VYRS ) sC BN SC 3% 0 or A R B3R X [0]. TREMIa#4R, 2012, 20(3): 453-458.
AR, AT, REED, AR AE. G T 0 40 B0 10 o N ) B TE I 43 00 B T [3]. LREHB A4, 2012, 20(1): 66-73.

TR, BRI, B2 F, TR 1% 8 R 0 16 4 0 23 2k 550 10 /0 e o0 A 5030 & N [9]. RSB, 2011, 19(5): 669-673.

Fi, XUBGE, RSB AR M AL b 2 BOR XA B 5K 7 R E R HG R ) A [J]. AR HURSA4R, 2011, 19(4): 564-569.

HUZESR. TG ] U B 3 M 17 g 00 R R TR 43 A7 [9]. TARMBITAEAR, 2011, 19(3): 428-432.



