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Analysis on seepage of high excavated slopes of cracked rock in the
ship locks of Three Gorges
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Abstract: Ship lock was one of the main engineering projects of the Three Gorges Project. The height of the high excavated
slopes in the district of ship locks was generally from 70 m to 120 m, and the tallest one was about 160 m. The ground seepage
was one of the important factors to affect the stability of high excavated slopes. The arrangement and construction for
monitoring of ground seepage in the high excavated slopes during their construction were introduced. Based on the monitoring
results during nearly three years, the development and the influence factors (such as the surface raining, drainage, fluid quality
discharge and pressure of seepage in drainage hole during the construction of ship lock) were also analyzed. It was shown by
monitoring data that the underground water level in north and south sides of ship lock was lower than the design water level
which was basically accordant with the result calculated by Yangtze River Scientific Research Institute, and the underground
water level would be immediately lowered along with the construction of project. Therefore the design seepage control method
was basically reasonable.
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Fig. 1 Arrangement of seepage monitoring facilities
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Fie. 2 Arraneement of piezometers in the drainage hole of hich
excavated slope in ship locks of Three Gorges
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Table 1 Comparison of rains distribution for every month during 1996~1997
I[E] 1996-01 1996-02 1996-03 1996-04 1996-05 1996-06 1996-07 1996-08 1996-09 1996-10 1996-11 1996-12
bé?rﬂﬁmﬂ 26.7 8.3 53.4 74.3 145.5 262.3 315.1 198.8 179.5 50.5 150.1 0
I E 1997-01 1997-02 1997-03 1997-04 1997-05 1997-06 1997-07 1997-08 1997-09 1997-10 1997-11 1997-12
Iﬁf;ﬁn;ﬂ 319 32.0 452 554 82.6 60.4 257.0 132.5 153.8 82.7 50.2 20.9
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Table 2 Influence of the rain on groundwater
Bt R T4 39 1996-07-03 1996-07-28 1996-09-18 1996-11-03 1997-07-16 1997-09-15
F g H/mm 207.5 58.8 64.1 133.0 91.3 83.9
et Rl 11 I 23 24 38 112 120 72
AL B i)/ 184 36 48 120 45 69 111 399 168 216
ARAE E T A 24 13 5 4 0o 1 3 2 24 17
IRAE B s34 5 17 5 7 4 3 2 2 8 15
IRAVEFE W 550 1 2 2 1 1 1 0 1 11 11
200
mn-ﬁI{L‘./' A
g .h— - & &4 E—
= .
S ol gl T o\
= * _ t e ® o e
L ol —=—anmes ﬁﬁ“ﬁh
—w— S72- 1R[]
—e— S72-2B K] MM X x xy
120 _‘l_“:"‘??'_'-i ”‘:'”-xl | 1 | 1 | ’-l-
1133213313111 3321%
SRR REEIERERI N R

B 3 GW3GP027 MAMFLEEITSMEE EEKLTIZE

Fig. 3 Development of water pressure in piezometer and piezometric tube of GW3GP027 borehole
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Fig. 4 Distribution of seepage water pressure
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