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Some thoughts on waterproof and water-abstraction system of
tunnel permafrost on plateau

WANG Xing-hua, JIANG Yi-yuan
(College of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: The connectivity experiment was carried out to research the source and the flowing of the leakage water in the
Kunlunshan Tunnel. The mechanism of leakage was analyzed deeply based on the experimental data, and some opinions were
put forward. The basic methods for the treatment scheme has been offered based on the experimental study and analysis. Finally,

the formulation and the implementation of the treatment scheme were introduced. It was shown by the measured effect with

some means such as the geological radar, etc. that the treatment has reached the anticipated result.
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Fig. 1 Measured water pressure in shallow tunnel on south gully
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Fig. 2 Photo of icing in water ditch of the tunnel
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Fig. 3 Distribution of discharge in water ditch along longitudinal
direction of the tunnel
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Fig. 4 Time curve of discharge and accumulation of rainfall in
water ditch
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Fig. 5 Time curves of temperature difference between water ditch
and the tunnel
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Fig. 6 Time curves of temperature and discharge of the water ditch
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Fig. 7 Temperature curves of water ditch in the longitudinal

direction of the tunnel
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Table 1 Amount of backfill grouting between the first and second liners
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Table 2 Amount of chemical grouting in hoop and longitudinal joints

B TEH AR A 1L Mk Lm?
EON D AR I 2R i 3565 2376.18

B ) il 4% FR A AR 2R R 97 (¥ 4817 4950.32

NIE 122 gk S 4 () 181 217.10

(2) K2 g bR MERE S T . "2 Pl
J5 b e R S A IR b, AR B T 1 05 2 4
fi . LRI 7 1038 2 0 B ESK Va0 BT RS
SE it E I K o

(3) VIl PN 7K Ve S 4 it o A 3] PN 2K R Bl AR HE K
BN R BT USRI, R FE T K I AR VR4,
TN HEAK NS, WS IK OARSS .

(4) AN RIEE S . . A I 4 W i
TR, DA E, Bk REA IR, b5
bR KUY 9 JE AT ) E B 1 ] RS
3.2 ELHEER

(1) — WA ) [P 34 3

KA R [ A A 3 LR B Sk
THOLILE 1.

(2) 2

R 48 DI SR ETE SR FLBU O SR B L3 2.

(3) HfL. FaEubPE b K SRR

AR L I R ) G I SRR
SERUG, 7EF1 PhE B DK976+730~+850 147 JLAME

FRH KR, IR AR b K R S T R 2R A K A
A AErp K AR R LA R, 5 K R SR AR
BRG] X U e K. i %
WA, Hurddh K OB se e, HEBk.

(4) BEAER

IEMER SR, A" pA B DK976+733.
+763. +793. +823. +853, "2 plHEL() DK977+393.
+423, +453, +483. +513. +543, +573. +603., +633,
JEiF 14 DB BB . b, Jobl1 phig B
i, DK976+733 4l AT 3 AN SRR AL I A
i 20 m/de HLARAETRAT (TR A K, AT IOBETTIS
K WK AT R E K.

KTl vELF HIE K N BB TR 1k 7
Bl (BRI R AR  F SR LR 45
FRl 2 ) B, S ltifb 25K
3.3 AEHR

(1) MR

#2004 4E 10 H 19 H, AR AL RS,
B3 1 9] B 230 P RGBT s, O P TR BT A K



55013

R, A R R B K R LU 41

FUBAFR K, BEIE M A R s A A PR K S
WETERUK . X B A LB B K S Ot
5, BRI R BT

(2) R HH M T S I 4 S

T PIEEZR AT, SR ST TR TA X B A AT TR
W, 3R 5 ERTHEAT T AR P LE R M 93.7%
AN S B AEAR Y I R sz, RW—, =
VAT A) [ 3 BOR R B#

SUBUNERIEE NG LT e ol Eop S Y ¢ S E R
PWIESRIA R T 8erh Bk, B T B i8  ZK 9h B IR T
W H bz

4 & iE

AR SE I B E TR, X2 K R KU
FAREAT TREGHEST; MRS EAE th A, WA T
] AR HLEE, S T A O . e
WEFTR G M AR BT KA HE S it Tk ds . T 53
Huibile TGS, PN,  f il £ B b i
HOIE ST BOd AT ORI, UE W] A LA B T HUNRCR .

%%Iﬁﬁ:

(1] HBEZE, S, 7 Uk sk ol g TRERIIFIEH B BSR4 o — g
I Bl 1l 7K £ AR BSG WF 7T (R]. =5 MM - BRI 55— B 8¢ 8
i , 2003.(WU Xiao-jun, et al. Experiment research of
waterproof and water-abstraction of tunnel, Reports of phase
result of science projects of experiment engineering of
Qinghai-Tibet Railway[R]. Lanzhou: The First Survey and
Design Institute, Ministry of Railway, 2003.)

(2] ZEAnkn, 5. B BRI 2 06 AL 4 IR 5 [R]. A :
LU RHEREFEIE, 2004.(L1 Chan-song, et al. Report of

interconnected experiment of Kunlunshan Tunnel[R].

Chengdu: South-west Institute of China Railway Engineering,

2004.)

[3] BRI H; —Wh B BevhBt. il Bkt 2 48 o 1 BEIE B h SRR [R).

M BE -4 B, 2001.(First Survey and Design
Institute, Ministry of Railway. Design survey of permafrost

tunnel of Qinghai-Tibet Railway[R]. Lanzhou: The First

Survey and Design Institute, Ministry of Railway, 2001.)

(4] EET, 5. 0Tk B G L BB 5 i K il A B R
[RIZEJH BRI S Hh ¢80T B, 2002.(WANG Jian-yu, et
al. Harnessing suggestion on leakage of Kunlunshan Tunnel
of Qinghai-Tibet Railway[R]. Lanzhou: The First Survey and
Design Institute, Ministry of Railway, 2002.)

(51 RN, 5 iod 25 4 v b DX kit B A R R TR D). BRI
¥t M, 1990,(1).(NIE Feng-ming. Harnessing method of
railway tunnels through permafrost[J]. Translation Series of
Tunnel, 1990, (1).)

(6] FRALIH, T k. Wil P )™ S X BE B R 8 v 2R ).
LA BE G ¥Z i1, 200441(3):1 - 6.(ZHANG Zhi-dao,
WAQNG Lian. Discussion on the design of tunnels in high
elevation and bitter cold region[J]. Modern Tunnelling
Technology, 2004, 41(3):1 - 6.)

(7] JA%hE, 5. P M B st B S, 2000.(ZHOU
You-wu, et al. China frozen soil[M]. Beijing: Science Press,
2000.)

[8] Z=ill, A, A vp A A R Al o) (M. 22 2 22N
i #E, 1995.(LI Shu-shun, et al. Questions on transportation
of the water-heat in the frozen-thawed soil[M]. Lanzhou:
Press of Lanzhou University, 1995.)

[91 P sl il e v . o b TR M. db 5T o [ 3 th i
£k, 1994.(The Third Survey and Design Institute, Ministry
of Railway. Frozen soil engineering[M]. Beijing: China Press
of Railway, 1994.)

[10] ¥TARTE, FIR M. A BRI T HOR ). B 27,
2003,24(3)12 - 16.(JIANG Yi-yuan, WANG Xinghua-hua.
Construction technology of Kunlunshan Tunnel[J]. China
Railway Science, 2003, 24(3):12 - 16.)

(1] YCIRTE. B 1l B T e T P2 42 1 it T 45 i[9, LA KB
1 HAR, 2002,39(6):56 - 58.(JIANG YI-yuan. Temperature
control and contermeasures during the construction of
Kunlunshan Tunnel[J]. Modern Tunnelling Technology, 2002,
39(6):56 - 58.)





