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Optimization of excavation and seepage control scheme
for main lake district of Dragon Lake

WU Xiong', ZENG Ping’, HU Wenjie’, XIE Ding-song®, SUN Yan-dong', CHEN Hong-han'
(1. Beijing Key Laboratory of Water Resources and Environment Engineering, China University of Geosciences, Beijing 100083, China; 2. China Institute of
Water Resources and Hydropower Research, Beijing 100044, China; 3. Management Committee of Zhengdong Xin Region,
Zhengzhou 450008, China;4.Qingdao Institute of Marine Geology, Qingdao 266071, China)

Abstract: It is the first time in China to construct such a huge lake like the Dragon Lake in the Zhengdong Xin Region of Zhengzhou.
On the condition of the average lake depth 4.5 m and on the basis of achievement, we adopt such methods as fieldwork, in-situ and
laboratory tests, water quality analysis and numerical analysis to study the excavation of the Dragon Lake and seepage control
scheme with experiences of practical project. The result indicates that it is better to use dry and wet methods to excavate the main
lake district of the Dragon Lake and to eject soil into water to control seepage. It can form the lake and has no significant impact on
groundwater system and geological environment in the nearby area. It also can meet the water quality request. It is also reasonable
and feasible from the angles of construction equipment and project investment. In addition, it is considered that it should perform
pre-excavation test in-situ and optimize excavation and seepage control programme perior to the formal excavation of the Dragon
Lake.
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Fig.1 Geological condition of the main lake district of the Dragon Lake
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Table 1 Lithological distribution of the main lake district with different excavation depths

TRV B A A R A AT TR

HiRE WA
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84 6.08 3.13/52 2.18/36 0.69/12 (1) AR FEFANALE S E~BE W, AR G35y, ST WA LAt E
83 6.08 2.30/38  2.08/35 1.62/27 FE AR, AbAE sk Ry M b Ai e R R AY
32 6.08 28047 1.03/17 21536 (2) Bt Kigth, WHB~UOR, RS~ OATERRLE: JREIEE R A KOk R R L E B
01 6.08 40267 155 0488 o JBFE 1.8~62m, {EHEANWIXLAG 04, ZIKFEFEN 80.0~85.8 m.
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Table 2 Results of the permeability coefficient with pumping tests in the area of the Dragon Lake
(China University of Geosciences, Beijing)
N /‘I’(*/]i\ spe 7 3 3 -1 S N4 N -1
L5 FL/ m fL1%/ mm 7K/ m’ - h FiR/ m BIERB K cm-s
X Y
B 3850 160 38475762 40 35 41 8.57 1.27x107
B, 3 851765 38473996 27 35 30 7.94 1.27x107
B; 3854710 38472600 31 35 45 6.77 1.47x107
B4 3854019 38474536 30 35 47 6.16 1.81x107
Bs 3854437 38477522 42 35 582 6.57 2.52x107
B¢ 3852751 38476587 30 35 32 3.66 2.13x107
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Fig.2 Contour map of initial shallow groundwater levels

&5

B3 BREMT KA H£:(2003-06-30)

Fig.3 Fitting curves of groundwater flow field
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Fig.4 Fitting curves of groundwater flow field
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Table 3 Optimal parameters of the permeability coefficient
distribution in the area of Dragon Lake

SRS BIBERAY K cm- s & K ¥ u
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Table 4 Seepage of different depths from the bottom
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Table 5 Results of gradation of test forsoil sample No.4

+Af RS %
Hi's <0.005 mm 0.005~0.075 mm 0.075~0.1 mm
4 205 70.5 9.0

K6 45 HHYENE R

Table 6 Physical appearance indexes for soil sample No.4

TR RRERE RS
%S /geem’

T W B Bk +1

KE/% fgeem® /% /% $8H SE 4

4 2.64 20.01 1.60 34.1 183 158 GVEMRZ

RT 4SHERKFHEENREER
Table 7 Results of indoor test of ejecting soil into
water for soil sample No.4

T5 % pa

o+ BB R
TR S - /g-cm® s
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I W5
4 81.2 1.30 1.33 7.12
4 99.5 1.36 1.40 5.17
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v <
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w 2l
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IR i)/ h

B ki LEEREIABWMR (FHEERE 81.2 cm)
Fig.6 Results of the permeability coefficient when ejecting
soil into water (the thickness of seepage
-proofing layer 81.2 cm)
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Fig.7 Results of the permeability coefficient when ejecting
soil into water (the thickness of seepage-
proofing layer 99.5 cm)
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Fig.8 Forecasting results of seepage with seepage
control scheme (1)
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Fig.9 Forecasting results of seepage with seepage
control programme (2)
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