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Water Inflow Analysisof Rock Mass in Fault Fracture Zones of Tunnel

Taking a hydropower station in Angola as an example

LI Chenzhou, SU Chuanyang, DENG Zhengrong, LI Lin, YUAN Yangyang

(Changjiang Geological Engineering Corporation, Wuhan 430010, Hubei, China)

Abstract: Forecasting the water inflow in tunnels is of great importance to the tunnels’ design
and construction. This paper takes an access tunnel of hydropower station in Angola as an exam-
ple and analyzes water inflow factors based on the statistics of water inrush, water temperature,
water chemistry and variation of groundwater level. According to the difference of water permea-
bility, rock mass of the fault fracture zone in tunnel was classified into 3 types. Based on the es-
tablished model, the maximum water inflow was estimated using the Bernoulli equation of fluid
mechanics and the normal water inflow was estimated using the formula of stable flow. The esti-
mated result is consistent with the actual situation. The authors finally propose some engineering
treatment measures for the water gushing section, and some preventive measures of layout of
borehole drainage in the fractured rock mass zone with water inflow. The research can provide
reference for other similar engineering problems of water gushing.
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Fig. 1 Site photos of water inflow
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Fig. 2 Flow change curve

R1 EKKERHEMAGCERENNERE

Tab.1 Observation results of water inrush temperature and other location temperatures
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Fig. 3 Location of water inrush and peripheral boreholes
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Fig. 4 Mud-detrital and broken rock masses zone

7K 1R 7K 8D 7K Sk U8 32 28 J 3 e B b R
IKEN
3.2 BKEMREEIEN

02415 85 B AL 1) Ml R AR A B A R R B
BEAE . e FR BRI B A PR 3% K M i A TR) vl & R
KB 12 W2 B A 4 o 3 4y (1 5) . Horr,

@®
S VR BB~ A e X

R KRR
—
f21*’~7\
. | ElEr
et Lo LT
R o - R X ll |¥
Sinin ] |
g | P 74 P \
‘ o
e — 5

HRE S-S X

& s

R H X SKBEEN S E

Fig. 5 Water passage formed by fracture network
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