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Dynamic evolution characteristics and prediction of water inflow of karst
piping-type water inrush of tunnels
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Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing 210029, China)
Abstract: A model for karst piping-type water inrush at tunnel site is established, and the dynamic evolution characteristics of
water inrush are analyzed. The results show that there is no obvious time effect for the dynamic evolution of karst piping-type
water inrush, but the spatial features have the property of phase evolution. The water inrush area can be divided into three
typical flow velocity evolution areas: approximate high-velocity stability zone inside the karst pipeline, velocity rising zone
near the critical plane and attenuation-low velocity stability zone in the tunnel. Based on the dynamic attenuation law of flow
velocity in the inner area of pipeline, the method of limit analysis combined with numerical methods to predict water inflow is
put forward, and a prediction system for water inflow is formed. The corresponding model test is designed, and the real-time

monitoring of water inflow is carried out. The rationality of the comprehensive prediction method for water inflow is verified.

Key words: karst piping-type water inrush; phase evolution; limit analysis; model test

it

0 3l

BB K. AR TR ER B R S K 9 S U H
FEE, DL EIX BEE A R R B PR, B
K E R SN 5 K 4 3 A LR,
P R A SR GCE I AN, SOKIRIE R
SRR R E L T, SOKIE I AT SR
REE TR R, TR R RN IE X B % 52w
KR . VAR R K O 95 B3 78 K
B T IR, B TP PR A T R X K S R 3R
i, BREMGEAKABEREINR, Fo KT R
[5¢SO P ORI A BRI, R T 2k

&, BEAG TRRER T B, JFRAEEEERIREK
LRI AL A AT 7K B TR AT 70 LA E K PR 5 SN
KPR .

HETE R E KA B R E R R
IRBLFRAR TR R B A AR, PR IR0 e thag b
BFGAR, TRRLT b S RIEURRSHES, Kbk

EemB: ExaRFEEERE FEESTH (51479106,51679131) ;
T IR EARIE A 58 K SO BRI 5 /KR TR R 2 1 5% 5 o5 S == I A
FHEEWH (2016491311)

Wi HAHA: 2017 - 08 - 03

*EMEE (E-mail:yuliyangfan@163.com)



10

T, S5 BERIEE W ETE R IR K SRR S K B LR & T 1881

FARMMR S E T AR e REh . o K FARE RS
TAGBRAERS , 75 S R E K AR B Rl AL R A D,
B Bt — A A Brinkman PR 7T 9 FE KA VA E
TEAAS, {5 Brinkman PRIV RE TR A Hi sk
Bt B8, [Fi, Brinkman PERASGFETE
DIZR T, TCIdati ¢ S /K A B AR T ) s T Ak A,
N, ARSCEESE Darcy i 3FE Darcy 4 — AR i
2 (PDE) 1ENEEBI RS e il 7 2, #EhkiE
X 35k ¢ T 7R AA 2R AU AR 43 B JFL N T 2808 % 2 AR o

RPN BRI 9K 22 0 T0 72 A 4 i /K s B A e
RS TSI )5 KR 2T R FE s AL L EE
AT SR K At FE BRI TR OK &, 5 S T K = TR
B, AT SEILSRIR K K R R B H 1. BEIE TR E
T — A 2 50 AT A 3L TRER L R4 v B
WU, IR E B 4 KT B KRS, RET
YRR K ERRTE; RN B RKEITE & A feiT
HRR KA AETE] s (B K E . JEIRER
SRR BETE TR K &2 5 e brim K =& gt FivE
5 SME AE 22 20% 1A 5 Gt h S B 15%, e 2
50% (5 75% VA b, o BETE ) TN 1R 2 kA
ASCEENL T TR B R TR KA, A T
Bl SR K 4 I R VR 7K Rl I TR Zh A, B o
TR A EE R TR KK E TN, AR
Hide Fobr TREVA L,

1 BESAEBAKAKEEST
1.1 BUERAEN

B FTR 7 5 T8 I /K S A 5 VA i
HAFEHL R, RE I fE i R S R E IR R
AR, 9 FE KR IE I T AN T 1) AV AN TR
B . B S AN FONESEAN R, s TRk
TP TE N KR g SRR Ty T R, o)
M6 25 4 1 B 8 T I /K I s A AL i 2

H(t)

K Q
K\ \Sst
‘SVS 2

Ss1

1 SEGHKBERR

Fig. 1 Numerical model for water inrush
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Fig. 2 Dynamic evolution curves of flow velocity under constant

water head boundary
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Fig. 3 Models for recharge aquifers with different sizes
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Fig. 4 Dynamic evolution curves of flow velocity of recharge

aquifers with different sizes
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Fig. 6 Dynamic phase evolution curves of flow velocity
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