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Analysis of causes and disposals for water gushing of land regions
Xiamen of submarine tunnel
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Abstract: Water gushing is common disaster in tunnel construction, and may be induced by many causes. Taking the water
gushing of section NK12+088 of Xiamen submarine tunnel as an example, based on the theoretical calculation and laboratory
tests and combined with geological engineering conditions of the section, the causes of water gushing were analyzed from three
aspects: penetrating breakage of ground water, integration in water and emergence characteristics of surrounding rock in tunnel
face. It was shown by the analysis that in completely weathered and strongly weathered surrounding rock penetrating breakage
might happen due to piping, and the disintegration would be basically accomplished in seventeen minutes. Water gushing
appeared in the location of rock vein. The concentration of dispersive penetration point was the dangerous mark of water
gushing.
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Fig. I Longitudinal engineering geological profile in the section of

water gushing
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Fig. 3 Sketch map of disposals for water gushing
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Uk LR T 43 B %

ke KRR

g RFERE e sy 0572 02505 0075~ <0075 i
mm mm 0.25 mm mm
S A B R KA,
A3-1  NKk12+344.5 41.1 37.1 28.5 10.4 18.6 5.4 FALEE T, B A AT AL
FHRR o
Ad-1 Yk12+415 35.5 10.5 35.7 23.4 20.6 9.8 BRTARRNLSSARS
BELE 1 203 (1 F2 b i
BRI Z B S WA, £
A4-2 Yk12+365 23.7 29.2 21.8 13.1 31.2 4.7 PR, AR, AR

Tl b L.

AE—SCHN INITRL,  ASTASH L e V2 AT 3 5 T R KT 1
e —MEBUR, SRR IR IO
(G K IR Lo B, 5 R, RZ A& H L
BIBEWIR . KRR IR I 512 B SCk[10] /1
S, HR S Wl FK JTR6 I 1, LAC (D) TH 5
_ =-r)r _ —r) M
(d+w)yy v (A+e)y,
XAy MR TR, kKNm®; y, AKIERE,
10 KN/m®s y O EJRE IR T, kN/m’s
e N AR IRFLFRLE

RSB ST {107 = /N W S T T T T S B A
RSBk 3R 156 T 1. MR EhsR sy, 4.
AL S 2 BEAE 4 T 34 27.2 kN/m®, R AR AL
433k 0.772, 0.677, 3L AL (1), 4,
s A L (P SR K JTRRE 1 53 0% T 0,97, 1.03.
L A K 3 RE 1, A o i A R 2 KK JRRBE I,
W, WAL A SR XA L S8 A T I R A
G FIRAS . MeAh, (BRI THZ G, e S B R
B, SRIFEERGR, IXTCEEME K T A XAk LA R
SRALBREL, AT 7S BRAK I BE B T 90N o 201 R K
VERJG, Bl 8 5 R AR BB MR LK .
2.2 BEEBKARE

cr

FEL 87K e W RS2 K RS e, AT RT3 A
Fa, Rz, WEBKESAEK A EAER T k.
AU % N RIS ST T I K S A 5 AL R s BEAE
B i AN L o

TR0 B Fh 7 0 B V) E AT KRR B 22 Do A 4l 5
IREG IR A s K S 5 SRR 45 AR rh K,
SR B A B IR RS EREVI R 5 em X5 em XS
em K/NIFTRCEAEMNS b, Bl R A R R —
TN KA, B 5 i s R /K RIZE BAR L B
20 FSE AL B i ) (1) AR A 0 o L AA (10 3R 56 o A DL Sk
[117.

RIS IR JORRE IR A a2 1, i kA
e, 20l P A e S ]
KAMG WK 4.

MO RS 45 R 4 vTDAR Y, K4, s
PRAE G A HB I T AR R T i it ¥ 768K S 17 min,
SANRFE )RR AR AE 80% LA Fo Hirb, i Rt dnc iR
N 5 AR B 2 BEAE B 5 RRE A3-1, i i 56 B IS (]
17 min. Rk, %R ABKE, S 8K S
SRR, AR LT E S A R 2 S R 2 R
JI R KB SRR R AE MR bG . IR, B
Ty s FEL g i A e, R 38K 5 55 5 T Ik



460 o

2008 4

KHNBREIE, W75 7 B2 s WA B R
KI5
&) / min

0 3 10 17 23 30 35 45 55 70 90 120
_20| | | | ! | [ | |

—a—A3-1 (JRJIFNK124344.5)

—5—Ad-1 (HRIFMYK12+415)
—o—A4-2 (AL 13EYK124365)

At k1%

-~

4 2IBXLESBKER R fh 2%
Fig. 4 Relationship between disintegration content and time
2.3 EFEBESEFE

FE AL Y KUK ) 32 00 T s B 3 3 7K R 2
PN LA o AL T 1 V1 K B AR TS A 43T
H TR0 5 g A, R AT 78 R K. R
TP B PR T2 A — e B, ST i K
INUAT T T VR S rh K

E NK12+088 |- & il T2, 4y [k i 3
i /e AT AR A IO T, S
RE A, W, REEES.

FlE THZ b, R T 84T AR A1, RN LS
RSy A4 A TR 2 BEE B o B AR P A 1
IR IFIE Bl , SCHR[2, 12-13 15T R W 7EIX
FRELBR AL 5 R AIB BRI o BTS2 LI X Ik, (5
V2RI TR A HEHE TR0 2500 A0 D0 R I ot i) 5 4R
B ) AR LB LI ) ik 22 FZ X )+
A 0% .

AL, BEE A AR A T KPS A, T HL
HIF 73 BT NK12+088 Ab4x AL L2 72 N K/E T R 5
SRR VSBR[, B/K R LY A ik
(AL B ARV 5 o

i === N

[ 5 NK12+088 5 F ik i R &
Fig. 5 The geological sketch for tunnel face in NK12+088
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