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Fig. 1 Topographic distribution without immersion control measures, anti-immersion measures and strata profile of mid-channel bar
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Fig. 2 Model partition and parameter partitioning in the study area
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Fig. 3 Fitting of calculated and measured confined water levels below surface in observation wells
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Tab. 1  Hydrogeological parameters of various layers in study area
P BBRE/ (m-d") KB K Z/m™! T K
AR BLE ARE BWERGE EHE ELE LR APE AR pwRaE  EaR HEaRN
a - - - 79 1x107* - - - - 2.70x1077  1.67x107° 0
b - - 6 57 1x107* - - 0.15 - 2.63x1077  1.67x107° 0. 003
¢ 1.0 0.50 6 57 1x10™*  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0. 003
d 0.6 0.27 3 57 1x10™*  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0. 003
e 0.6 0.27 3 24 1x10™*  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0. 003
f - - 6 57 1x107* - - 0.15 - 2.63x1077  1.67x107° 0.011
g 1.0 0. 80 6 57 1x10™  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0.011
h 1.0 0. 80 3 57 1x10™*  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0.011
i 1.0 0. 80 3 24 1x10™*  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0.011
j 1.0 1. 00 3 57 1x10™*  0.05 0.05 - 1.79x107°  9.12x107%  1.67x107° 0.011
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AR BBERE/ (m-d) YK K%/ m™! bR 7K
X,
R FEE R BIEAE EHE ORLEE BHE SRR ARE BaaaE EaE AR
k - - 6 57 1x107™* - - 0.15 - 9.12x107%  1.67x107° 0.011
1 - - 6 57 1x107* - - 0.15 - 2.63x1077  1.67x107° 0.042
m - - 6 57 1x107* - - 0.15 - 2.63x1077  1.67x107° 0.042
n - - 3 24 1x107* - - 0.15 - 2.63x1077  1.67x107° 0.042
0 - - 3 57 1x107* - - 0.15 - 2.63x1077  1.67x107° 0.042
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Tab.2  Arrangements of anti-immersion measures in study area
Wi & 5 BRI
TH - — — — EEHH
3] AL E 4/ m HEE = 2 /m AL (HE)F) /m
T8 - - - -
T2 - - - - - =
T3 A—D - - - =
TH 4 TRABED IR A J2 B—A—D—C - - - =
TH S B—A—D—C—B - - - =
T4 6 TRAFIRD IR A J2 T B—A—D—C—B - - - B2
TH7 - - 0.6 30. 4 2 P
T8 - - 0.6 30. 4 18 P
T 9 - - 0.2 30. 4 18 =
T4 10 - - 0.4 30. 4 18 =
T4 11 A—D 0.6 30. 4 18 P
T 12 RAZNEEINER A1 2 I B—A—D—C 0.6 30. 4 18 2
T 13 B—A—D—C—B 0.6 30. 4 18 =
£3 FEILATLIOMBREEMS T
Tab. 3  Statistics of immersed area in mid-channel bar under different conditions
R ALY (10°'m?)
E 3R B IX I8 B TR A5 V10 U i s T R L
JEEIR hEERR RERK MR
HEsh 19.071 - 55. 005 74.075 0. 465
TH 1
o 5. 004 49. 950 15. 645 70. 599 0. 443
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S| 4.900 50.013 15. 687 70. 599 0. 443
T4 3 W 4. 898 49. 869 15. 832 70. 599 0. 443
TH 4 BN 4.967 50. 021 15.612 70.599 0. 443
TH5 W 4.998 50. 184 15. 458 70. 640 0. 443
T 6 =N 4.898 50. 006 15. 695 70. 599 0.443
T4 7 BN 0 2.516 16. 248 18.764 0.118
T4 8 BN 0.022 2.041 4.195 6.259 0. 039
T4 9 N 0.102 16. 862 20. 054 37.018 0.232
T 10 |’N 0. 022 2.441 11. 851 14.314 0. 090
T4 11 BN 0. 034 1.570 3.740 5.344 0. 034
T4 12 HEHN 0. 034 1.415 3.513 4.963 0.031
T4 13 W 0.034 1.245 3.120 4.399 0.028
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Underground water in Xingan as an example [ D ]. Nanchang: Nanchang

Prediction and control of groundwater immersion of the mid-channel bar

LIU Yanan, ZHOU Zhifang, YANG Yun, LI Mingyuan
(School of Earth Science and Engineering , Hohai University, Nanjing 210098, China)

Abstract; In order to mitigate the groundwater inundation in the mid-channel bar as a consequence of water storage
of Xingan Navigation and Power Junction, a three-dimensional transient flow simulation model is established by
finite element method to evaluate and control hazards. Under long-term average hydrological conditions,
groundwater immersion assessment and control prediction are performed with a variety of mitigation measures
(farmland-raised engineering outside the Juzhou Embankment and combination of impervious wall and relief wells
inside the embankment) based on the simulation model. The prediction results indicate that; (1) Without
immersion control measures, the backwater immersion quickly occurs at the mid-channel bar. However, the
impervious wall can greatly delay the process time of groundwater immersion in the mid-channel bar. Meanwhile,
the farmland-raised engineering outside the embankment effectively controls the degree of groundwater immersion.
(2) The comparison results based on the operational effects of different relief wells ( borehole diameter, vertical
distance from the cutoff wall) show that relief wells with a large well diameter located at the line along the
residential building can effectively control the immersion area in the embankment. (3) The combined usage of
impervious wall and the relief well can greatly reduce the discharge of the relief well under the immersed control
requirements. To sum up, the comparative study with different control measures can provide a scientific basis for the

immersion control and scheme design of the mid-channel bar in the Xingan Navigation Power Junction.

Key words: navigation and power project; reservoir immersion; groundwater; relief well; impervious wall;

numerical simulation



