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GROUNDWATER RUNOFF MODULUS, ROCK PERMEABILITY AND
PREDICTION OF WATER QUANTITIES OF TUNNEL IN WEST ROUTE OF
SOUTH-TO-NORTH WATER TRANSFER PROJECT

WANG Yuan, QIN Feng, LI Dong-tian
(College of Civil Engineering, Hohai University, Nanjing 210098, China)

Abstract: Based on the analysis of topographic and geological conditions along the west route of South-to-North
Water Transfer Project, the groundwater runoff modulus and the rock permeability properties are studied. Firstly,

an integrated method for evaluating groundwater runoff modulus of non-karst plateau region is presented, in which
the hydrological map analysis is mainly applied, combined with remote sensing interpretation and the analysis of
field flow data obtained from the survey of regional springs and streams. In the analysis of hydrological map, it is
emphasized that the influences of rainfall and snow melting should be considered during map being cut. In the
calculation of groundwater runoff modulus according to field survey data of stream flow, a seasonal reduction
coefficient is proposed. The research results indicate that the groundwater runoff modulus within the
hydrogeological element of Jiaqu River is largest whereas those in the other elements have similar values.
Secondly, the permeability of rock mass is also studied in terms of data analysis of field water pressure test and
isotope trace test. In dealing with test data, a method of omitting unreasonable data is suggested, because these
kinds of data are possibly caused by poor seal of orifice or by the occurrence of the faults passed across borehole.
A negative exponential relationship describing the permeability variation with depth is developed. The results of
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the above parameters are finally applied to the prediction of water quantities flowing into tunnel.
Key words: rock and soil mechanics; west route of South-to-North Water Transfer Project; groundwater runoff
modulus; hydrological map analysis; remote sensing interpretation; permeability of rock mass; field water pressure

test; water flowing into tunnel
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Table 1 Statistical data of Lu value in water pressure test

on borehole
Lu f& B Lu FME 5y L%
<1 139 0.47 12.49
1~10 574 437 51.57
10~100 382 17.41 34.32
>100 18 269.91 1.62
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Fig.1 Relations between Lu value and depth at the dam site of
Shengda on Daqu River
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Fig.2 Relation between Lu value and depth for the first
kind of stratum
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Table 2 Parameters for evaluating water flow into

tunnel

57K B T BRK ak TR M  BERN
BRE BS ELUkm  /km /(L (sckm) ) K(m-d?
1 3.490 4.23 0.001 660
2 1485 4.23 0.006 783

IA H—Je ih 13.550
3 3435 4.23 0.002 813
4 5140 4.23 0.003 761
5 11.155 4.23 0.004213

Jeth—eh 23.980
6 12.825 4.23/4.73 0.003 241
7 10.305 473 0.002 007
o t—F LAy 8 26.340 47.700 473 0.001 217
9 11.055 473 0.001 013
10 16.945 4.73/4.78 0.002 075

KA o] — Ry 35.865
11 18.920 478 0.002 711
12 5450 478 0.001 910

Ty — e 58.640
13 53.190 478 0.002 375
14  3.845 478 0.002 097

ot — il 12.040
15 8195 478 0.002 502
16  23.270 4.78/6.33 0.004 245

A th—% 50.200
17 26.930 6.33 0.004 045
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Fig.4 Geological model for evaluating water flow into

tunnel
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