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Analysis of typical disaster-causing structure and water
inrush model of tunnel

HE Zhenyu,GUO Jiaqi,CHEN Fan,TAN Junkun
(School of Civil Engineering , Henan Polytechnic University , Jiaozuo ,Henan 454000, China)

Abstract ; The construction of tunnel engineering is faced with the threat of water inrush, and the water inrush
often causes great economic losses and casualties. According to the causes of disaster-causing structure, the
typical disaster-causing structures can be divided into five categories: fracture zones, karst bodies, aquifer of
syncline \anticline and monoclinic, artificial water-rich spaces and underwater bad geological body. According
to the surrounding rock conditions and the failure characteristics of the tunnel, six types of outburst prevention
layers are summarized, and six failure patterns of water inrush are proposed: the whole fracturing failure,
shear failure, splitting failure, destabilization failure of key blocks, seepage failure and integral slide failure.
Finally, three typical water inrush cases are analyzed. It is of great significance to improve the identification of
potential disaster structures and guide the construction of tunnels.
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Table 1 Statistics of water inrush hazards in tunnels
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Fig.1 Generalized models of fault type disaster-causing structure
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Fig.2 Generalized models of layer-fractured

type disaster-causing structure
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Fig.3 Generalized models of the fissure / solution

fissure type disaster-causing structure
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Fig.4 Generalized models of karst cave type

disaster-causing structure
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Fig.6 Generalized models of pipeline type

disaster-causing structure
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Fig.7 Generalized models of aquifer disaster-causing

structure of the syncline
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Fig.8 Generalized models of aquifer disaster-causing

structure of the anticline
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Fig.9 Generalized models of aquifer disaster-causing

structure of the monoclinic
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Fig.10 Generalized models of abandoned mine roadway

disaster-causing structure

2.5 KRG

B 5 T [ 20 55 Ak 2 1) o A e, AR B T 52
EBHRE N BAL, WA IR R IR 2%
X 383238 FR A7, 7K T A28 R T8 G 14 A A o i R B
AT K T BRI £ o e, 7 it T AR v b B 8 E KR
R A, K4 8 T B 5K B KU AR K, 3F H & A %R
7K ¢ 2 st JE A5 K A R o R K TR TG BR b 45, 4 TR 1
FMEVE R BEIR o A SCRE KR B 1T AE 8 B 1) T EER R
b R 7 o AR KD R R AE BB 3 ATk
B SER T 4% TR AL A 0

(1) JRUAb TR 3850 5 ) 3 1) MR T A 780 L ] 1

(2) B 7K AD 2 3500 A6 1 (0 ME AR ASE 80 DL P 12,



- 102- BUR T AF ¢ g A S BOR A i S R A 2017 4f

RALERAH

B 11 RXEB RS R
Fig.11 Generalized models of disaster-causing
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Fig.12 Generalized models of disaster-causing
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Fig.13 Generalized models of disaster-causing

structure of intrusive rock veins
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Table 2 The structure of outburst prevention layer and its water inrush mode
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Fig.14 The structure model of intact rock mass

3.2 JERWRZCE R B A5 1 5 DI RESR 70 b
JEAREBEE RS M AR AE R B 0 B 3 5 B E
BT ER R, B A Y B SRR BT 5 4 Y il 5
SEFTAT , 2 B 5 45 A6 T I IR B 01 S AR R T, SR T A 1
15 e 7 B4 ABE P AE 200 0k R SR K A s e AT 20T o
I 1S AT, 0 T R AR WA o MR B S 454, o
SE RN BB R, B S AR A BT Y o B AL, 2



52 1

o M TR E S B IR -103 -

A KA M R K AL
\v4 B YR AR TR 1 e
SRS =
i fkiE | BRI
i) RN PN ]

. =
PR 1 =

B iE2

<
i —

iy

B 15 ERWEEEHREQER

Fig.15 The structure model of layered fractured rock mass
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Fig.16 The structure model of discontinuous rock mass
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Fig.17 The structure model of massive fractured rock mass
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Fig.18 The structure model of earth-rock inter-frame
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Fig.19 The structure model of dense granular
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