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Fig.1 The relationship between water pressure and
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rainfall capacity of Qiyueshan Tunnel
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Tab.1 The statistics of water pressure

for different drainage facilities
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Fig.3 Water pressure on lining of typical sections
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Fig.4 Water pressure on lining of section

DK25 +470 (unit:kPa)
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Tab.2 Population distribution characteristics of water

pressure on lining with different drainaged designs

‘ WRKIE W RKIE
Db I e 507 B
AR KIE TR 0-0.1
EHIE T AL A5 F K R 0.9~1.0
BEVEIE  AWEMIRRAIE S 0.1~0.2

R T S
HOKHE ARG E S

3 BEKEAXRNMIEMESITEN

I BE TE K T SRS S B e W B E K R
J13%Z 3 ZFh P Z W52 ma , AN 5] B HE K 7 204 i 7k
JEJ1 53 AR AE AN TR SR ORI 25 5 VR 19 5 125, 25
B % JEAS e R 2, X R G K R ) g KN R AT F
M, MR8 K 7 PPAN 45 SRk £5 B A B HE K 7 =L
3.1 BEKENEMESTENER
3011 #ZsWA4

R LR E KR I Em N RN — N EA.
A8 XoF 5 P75 % 18 K TR 7 S50 5% RE 09 43 B, 1 5 UK
JE 3B & s s D R LR 5

Btk |

| | |
. ] | B WA
||ﬂh)ﬁ|¥a:ﬁ|| |Ei%*¢im|¢| foahe | CEMOKIHRM | | g

[ ] '
WY % Wby RA O E FOE K
# 8 R wopooH # O P H

W = S L
W

BS BEKEAZMERSRE
Fig.5 Hierarchy structures of the influence

factors of water pressure on liner
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Tab.3 The evaluation result gradation of water pressure
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Statistical Analysis and Fuzzy Synthetic Evaluation
of Water Pressure Load on Lining of Karst Tunnel

WANG Yi-mingl'2 , YANG Jun-sheng] , LUO Lu-sen’ ,LIN Hui'

(1. College of Civil Engineering, Central South University, Changsha 410075, China; 2. Zhengzhou City Municipal Engineering
Design & Research Institute ,Zhengzhou 450046, China; 3. China Railway Er’ yuan Engineering Group Limited Company, Cheng-
du 610031, China)

Abstract; Based on the statistical analysis of water pressure load on tunnel lining, the main influencing factors
of water pressure are analyzed. The main control ingredients are geological structure, rock permeability, the
supply and drainage of Karst water, vertical zonation of Karst water. The population distribution characteristics
of water pressure on liner are also studied with different drainaged designs. A large number of drainage leads
to a small water pressure on lining. When full-sealing water proofing lining is employed, the water pressure on
lining is equal to hydrostatic pressure. When Karst water is released, the water pressure can be reduced sharp-
ly. The water pressure on lining can be weakened by controlled drainage design. Based on the statistics of data
measured in field, a fuzzy synthetic evaluation system of water pressure is established. According to the evalu-
ation results of water pressure, reasonable choice of different drainage patterns can be acquired.

Key words: water pressure load on lining; statistical analysis; influencing factor; design of drainage; fuzzy

synthetic evaluation



