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Groundwater dynamic simulation and maximum water level prediction
of Erqi business district in Wuhan

YUAN Guangkun
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, P. R. China)

Abstract: FEFLOW numerical simulation software was employed to simulate the dynamic changes of
groundwater of Hankou district, Wuhan. The regional model was used to provide boundary conditions for
Erqi business district so as to construct the refined model of groundwater dynamic change in the studied
area. The highest water level of confined aquifer got by simulation was 27.5 m around the flood control wall
of the Yangtze river in the east of business district. The groundwater level gradually decreased from east to
west, and finally dropped to 22.0~25.9 m within the business district. The research results can provide
reasonable anti-floating fortification water level for anti-floating design in the area, furnishing the basis for
accurate calculation of groundwater buoyancy.

Keywords: Linjiang area;anti-floating water level; FEFLOW ;numerical simulation

Wit 5 e ] Sl vl o R A A R TN 1 B D AR R T RO T K R R )T g T R
Bk L3 A T8 A T A D ST M A M T 45 ) B RIS BRI R B, i 2 T oA 42 B AN A2 2% A
JZ B MR KA DL ) e DU ST 3 T80 9 Ak 22 14 38T R T I B D IR ) M T A PP AR AR OR L M

A BSOS 2014 AN T AEER DX R AR R AR B TR Y L2007 AR 1AL B4 T B AT RS R
Fe E) 3t 2 b i R R 2010 AETRIS O A B R EE B R R A EIRR G T A5 R EOR
202 th TR AT RE T LAY MR R e K AL SR L S ECUIRAE EOR B PTEL, b R L TR UK AL B B E X

We#s B #A:2019-12-21

E4TE HF AR AR E AR H (109110) ; & U7 IR Z AR ¥ BT H (201637) ,
Supported by Key (Key grant) Project of Chinese Ministry of Education(109110); Science and Technology
Project of Wuhan Urban Construction Commission(201637).

YEZ B A 22 ) M (1993—) . B BT AT AR, 3220 NS I VL X 4l 4548 75 [l BF 5, (E-mail) 510147135@ qq.com,



110 TR K FFHK % 43 %

TR IU R s BU IR AR AL BT B & & SO IR 2 S H A (@O WY M e i 4, H
F o DU VT DX BT 7 BT 7K A BU(E 22 45 3 88 0300 00 7K 7 (B 5 T 48 50 L (S BB A8 285l 100000 A o 175 O
R KA

TESZ Z 0 MR K [B] R b Hy TS (s 57 1l b ORE A5 2% R B 73 A AR M X R ok e R 155 Ak i T B 10 TF
RN . S AE kK TR AR RS % i b T K BB A SR PF R H T B O i TR 52 27 1Y) iR K i) A it
TR R INE . Hoh FEFLOW B2 2530 ) 2 A 0] B9 b B K BUE BEILER . iR WAYS K%
WEGE BT & 1) FEFLOW 30X &2 44 14 7K SCH I 5L AT 10 75 1) ik 3 K% 3z B R g, 38 3 b 305 B 3R G i A 8K
Pt AT BT A AOLAR RN TR AR A = AR K B A AR Ak B LT AR WA B T M R K K e SR B[R] R e i A A T
0 A A M FEFLOW #5717 b 5 1 7 J X T /K i = 48 B AR A, 75 21 b /K F R i f R
IKAE I 5 Z7 5 o0 b T KRS B4R A AR AR B 5 BRI A5 R FEFLOW 57 1 = 4 i T /K 349 A AL, % 45 050
2 ) DX S 174 40 A8 M ST AT BESE L A0 0T T8 Lumped Mass J5 BB 09K Sk 52 8 B4, 62k B0 40 0 o 9L 7K 3k
FH G A R BTk i T 5 S R s A B AR AR S TN T 2 I 45 5 b K (B A AR
ZEA BT SN FE X T KA 3h S8R (ANN-FEFLOW) , 5 #.— FEFLOW # R A Hb , ANN-FEFLOW # %
X T 5 b DX 3T 30 Ak bR KA B AR LU it B e A

SCHR i FEFLOW BB UK, DLIEZE BT B B A I B 5 55 X R WF 98 X 42 L 8 57 i b X b R 7K
7 B 2578 Ak BB A, T AR o 175 450 A0 5% DXt T K A7 5 Ol iRV b T 45 DX B YT b X T KA 38 1 ERU(E
PSR

1 ARXHEER

2 B A A R 55 DX T AR /N L B T AR RS A K Y B K i B A LA Dy 1) B R AR H R K
P ARME LI L LR S KA R . AERXR G 0T L r S s B B K T i R DX AR (I
F DX I DX AR 8 3 B 45 SR X - T 45 DXORS A0 Ak ASE AU 1 i ST (E L S A Bl T K A A R A
E AL G X B R S 4G AT 18 0, T0I AR o 17 50 T =L 7 55 XK Sk A A 1

F A A A A X A7 T s VLR X R VLR 45 OO X, dE 2 R e K GE L pg % Sk B A, VY 2 iR A
RERKILH, M B AR R Ny 114.324714°~114.334038°,30.628082°~30.638117°, 4 X} F #2 My 18 ~24 m A 47,
AP K 972.5 my mAL K 1 572.5 my AL 1.45 km®, RIEE R IL 0 SEIFRITT 1981 44~
2010 AES B o AR 17,1 °C LRI o — 12.8 °C L i BIAE 1984 4F 1 J1 22 H s M w5 it 39.6 °C,
MBLAE 2003 4E 8 H 1 H, &FRES A 7 HCFB¥AR 29.1 'Cs1 H &AL FHSE 4 °C, RIBERIL
O G RR B 7R 1980 4E ~2010 4P FEK B8 1 316 mm, /K & 78 & 4 0y h 40 A AN 13140 e K
FEK 54 1983 4R/ 1 894.9 mm, fe /MK i 2001 4R 899.8 mm, R HAHZE 1 52 . 30 4% H P ¥R
KA W 1 R 7R 2 A BE b e H K 1998 4E 7 A L JEZERETR 12 d, Bk 758.4 mm., #HR¥E
A6 A K B R A R B - 2001 4FE ~2017 AR & AR R K &, IRl 2 iR, L, 2016 AF B R S HE DS SR 5
TR AOR T 1983 AF, AT BRI THIR T T i 1 DL ER AL S AR . FOKEI O A~T7 H %8 4 KR
11 290.8 mm, f EAEFEK R 71.2% K ERZ A MG R 7 H K EHR 510.2 mm.,

250

2 000
200 1500
1 150 | 3 1000
glm L g 500
50 0
- D VPP LD P DO D ax a8 O
0 R AR NGNS
1 2 3 4 5 6 7 8 9 10 11 12
A6 R
B1 30FTHRKESTHE 2 2001~2017 ERNTEERKE
Fig. 1 Distribution map of average monthly Fig. 2 Annual precipitation of Wuhan from 2001 to 2017

precipitation over 30 years



% 94 W KR LB SR T KRS SR & & KA TR 111

WAL T R DX 261 AN ALY b 245 5L L AR 9 i 42 30 1) b 215 8L DA S 98 B 2% L 75 HH AR 9 X M )2 2 1 R HE
IAGHRIE . G2 APETT 0 4 )2, 11 203+ 5 12 B R 12,4 1 2ZEFE R 0.1~10.84 m;
-1 /B EE 22 BB e L 2-3 MR AN O - D B Z ORI 2 2,5 2 BRI N 3,94~
38.51 m;2-4 ¥y Ay /M ED, 2-5 W I INBRA L 3-1 By h + B LIRS (I AR A BRI 3 2L 3 BEER
0.44~44.14 m; 56 4 2R WA LIe A L) .

2 MIRFZE
il FEFLOWG6.1 ZU{E AL 40, o B S A S0 AR TR 1 A X & — B R 45 K M F /K 3 3 3h & 48 4k 3 72

F R s o G X RIF ST DK SCHB BT A A 0 BT AR 45 L i S 5 R AR VY 8 A, 2 5 4 T A A AR A B
FE XY T 7K 3 = 4EE AR E T AL

oH oH oH oH

e KL | = S Ly =
Klf(ax]+Kyy(ayj K“(azj Ha > (x.y.2) € Q,t =0

) oH o) oH ) oH oH
UK, S+ 2K, S - 2K S e = S (s =
ax(K” ax)+ay(K” ayj az(K“ az)+€ ts o () €50t =0
H(I;yazyo):H()? (I,y,z)EQ,ZZO
H(Ivyazat):Hla (1‘53}92)6519120
K(%H) S, =q(xsy.242), (xyy,2) € S;,t =0

n

A0 RARWFRXEGK . e EH0 ERNBBERBGK,, hy T ERBEREGK. N 71 g
BREm/ds Ho IR T KA m; Hy S KIL ULK AL, m; S, iR K A S, o5 — KA, %o
RAC BT AR 3 S, 8 N s e AL REAK BB 1 s ey HAIKIE 56 AL 59 (e vy oz a)
B R AR K B m/d,

3 T K EhSER & K AU

R T ARAS AL R S DXORS AR RL (1 30 A S AR AR AR S AT 1T R IXK Sl I 4% A7 R B A R S Stk L
FEFLOWS6.1 AF- 5, S 48 51 3 L2 0 30 B 25 A L BB R S 4ORR BB RL W) 6 2 (A5 D R i g i i il IX
DB RS 38 o DX A A A AR A X0 SR A ) b 45 DXORS A AR AR AR AT AT
3.1 HERXIEER
3.1.1 M%3 5

e L X3S TR 285 4 3 R A 5 A AN I T R X b 28 2R 53T g R AR 0 43 ) Ry 0T A T W i
g EIRLR LI RV 10K 20 19 704 mL BEAE T K2 14 012 m, HRAEHUZ(E 8 BRRRI 0 4 2.5 4 2
Shy R, AEAR IR g B K S MR R RS T S R S B —50 m, AR YEA R PR IC I X T A X R AT = A R %)
A3 5 % A T 45 DX I AR R AT IE XN, A A FRITAR L T XX AR B A 52 356 A BRITAK 33 545
AN R =SSR AN 3 TR .

Elevatlea
—Contimous— [ m |

v 19704 [a]

3 REBEBA=ZHLEWTEER

Fig. 3 3D structure diagram of the regional model
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Fig. 4 The diagram of boundary conditions of the regional model
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Table 1 Hydrogeological parameter table of each layer on the regional model

. BB A/ (m - dD) - B0 2
K. K, K. IKIE/(1/m)
1 0.1 0.1 0.05 0.015 1Xx10°"
2 0.1 0.1 0.05 0.03 1X10°°6
3 SR X SR X S5y X 0.05 5X107"

4 0.05 0.05 0.025 0.01 1X107°
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Fig. 5 Initial water level diagram of the regional model
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Fig. 6 Initial groundwater flow field of the regional model Fig. 7 Calculation results of regional model

3.2 MIARBHUER RERKR
3.2.1 My AL A

TR S DO A AR R AR AV L P R R ORI L B AL A o TR R R R R L AE DX A A
RS8BT o A DX S A 5 85 SR SRy R 5 DX 20 A 455 780 3 57 10 B 2 JF e A A AR A A vp 2 T R, R 3
B 2 2 A A AL RS A A = AEREAY SR = A IR ) 40 R s R 55 DR Y T AT 4 ) B R, 0 I O KA
LB Ab B R A% PEAT 18 Y0 A A BR TS R L 52 i dt 77 560 AN BAITHE L 48 750 AN L KRS Ak = g R 2
B 45 2 5805 X el R AR [R]  [R)RE B R) 5 K 1 L BRI E] 2 2017 48 10 A 1 H 2= 2017 4511 A 30 H.,
SR AERR E VTS RS AN AR A A = 25 R IR 8 TR .



114 TR K FFHK % 43 %

w—

- :viﬂ?ﬁl‘l#
— =55
66.392 [ m ]
17589 [m]
-91:3024
2477532
18.1139
11.4747
~4.83540
- -1.80375
o
[y
=175
8380

B8 HAUER-HLEHTERE

Fig. 8 3D structure diagram of the refined model and No.1 observation well
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Fig. 9 The fitting curve of simulation
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Table 2 The error analysis between observation well and simulation

LI H: 47 KR/ m /PR /m IR 2/ m A REL
1 5 Wt 0.709 7 0.007 7 0.202 6 0.985 6
2 5 W I 1.345 7 0.035 1 0.637 2 0.967 6
3 5 i 3 0.848 3 0.006 6 0.256 0 0.963 1
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Fig. 12 The inundation diagram from flood control wall to the Yangtze river
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Fig. 13 The floor planof groundwater flow field in Erqi business district in extreme cases
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Fig. 14 The profile of groundwater flow field in Erqi business district in extreme cases
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