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Water surface slope variation under sand extraction activity in the Ganjiang River
TIAN Yu xin, CHEN Jie ren

(College of Water conservancy and hydrop ower Engineering, H ohai University, Nanjing 210098, China)

Abstract: Due to the unordered sand extraction, the local flow pattern becomes more complex and the navigation conditions are

effected. According to the measured river terrain data and hydrological data, the annual variations of maximum riverbed slope

have been analyzed for the river reach betw een Zhangshu to Waizhou in the downstream of Ganjiang River after sand extraction.

The river water surface variation is calculated using the one dimensional mathematical flow model under different flow discharge

conditions, and the relationship betw een the local maximum w ater surface slope and riverbed slope is analyzed. The results show

that local water surface slope increases significantly and local maximum water surface slope is closely related to riverbed slope

due to the effects of sand extraction, and the maximum water surface slope decreases and t he effects of riverbed on w ater surface

slope weaken with the increasing of river flow discharge.

Key words: riverbed slope; water surface slope; sand extraction in the river channel; mat hematical model

P A1 5% T3 TR o T PR T 28 B T RS S 15 60 7
T ALY o B SR A R BE B IR T AR AR
W) D7 RS T R VA 3 S 2 A gt T A [ AR AL AT
KRR S YT DA J) 8 48 T By ] B A T AR B 5% Wi, A A
RAP YUK A RAP HT A K FE IR 11K i R i bt 320 5 At
HAE SR RS @ 25 Bt FLR S5 R, R
AR Y] TR A AN AR R AR TT PR S5 4, e T 1 0 I
iz T REA I R, TP AR AR, YT IE AT
TR F S RGE, T HL2x AR S K I S ik SRS
PRIERGW o I QAR )T IR AR S B A AR R AR
T 3 2 1o 2 ol 3] B 3 PR o 98 A2 AR JEAT T 23 A AL
I, Iy N TR B 52 W BIE5E T] BE i R b A AR AL TR 2,
THIE BRG] K TR S5 A AR K A5 W e 5% T SRAD 35 3l

: 2014-08 26 120141215

TRFE 7K ASE 0 5 00 1 85, 58 R SCU7 SR ) A< T IS 3t M 1 20
IKARL AR AL AT 23 W, S BAR K RL BRI 2T W ) 2 S A
T AR R b 3 ST AR 08 K 0T IR R R W ARG 3]
PR A2 A 512 B = A PH T 199 DI 7 30y ) 389 58k, D)o g g
BRI h A 32 I Do e p A SR MK 3l 5 %
SRR F ST BRYL A Y AR L SR TR SR S T KA AR
VS W 7 R | R T A AT N G 2R B VN
J AR A PR AR KA T BK R K AL R AR 5 L. H
PEOURH fluent BATVFSE T BEAL SRS, % P8 RAPHT AR K
JE B8 FE PR FEAAT R, KAL) AR A o gk S0~
BT R XN B 91, N P T /K0 B B, wE 5
TSR XA B ANSRAD TR S 73 LI (K50

RRAR, AT OCT SRAh A7 EAZ A 51 A2 1R IR B PR

12015 0724

: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20150724. 1126. 009. htm1

s K U 9T R R T RI(973) BT H (2011CB403303)

R R( 1989 ), I3, W&t N, EZENFIK I % BOmlint ) ) %2 7 TS . B mail: 327840300@ qq. com
s WRFC(1964 ), 53, TLIRSEYE N, 2082, WL, 32 2 N Fm B L & e v LR sl YO ORI 5 . B mail: ges008@ 126. com

e 704 ¢+ W B M R



H RS R E SR T o K bR

R 7K TR 2 2 7K T B R A S IR T AR R L A
ST SN BT L K SCAE TR, 0BT IR 0 I R3] IR
AR B K T2 A AL, TR F— 4 A o B B ok R0k, o
SR PRRAD I AN [ AL 2 PR /K TR R AR A, 7 W7 7K T B o P s
AR, I ISRl R 4 AF R IR T BE B rh R 84k, 43
W RA XA TE K Bl ) 2 5 A AZ A o

1
— YR A R4
U, (1)
%+ a%[g—] + gA[(%+ AJ)_ZLH‘“] =0 (2)

KA W K TR Q A% Z R KA n W3S
KK n H2 T RER REG ¢ T IR ¢ A Fa) AR KR «
hy 75 [ Ak
A 1E B KR BB R A IR 2 S bt AR Ty Rk

AT B BCR AR, B 150K R a5 4% R L gk D145 B
B, N O35 KA.

I B0 UE TH 5] B ST W AR AR 4 7T 0 B, Tl B
55. 4 kem, JoAi B HHELWIR 69 A, ¥ K A7 T 4% Wik i K i
P4 305. 1~ 1305. 3 m, *FIAMEA 572. 2 m, & Wi K HTAR
H 1217~ 9853 m”, P N2 754 m* o L] BEWT I B A%
A R B TR, A T B IR AL WOB X AR 7K S
YR 500 m*/ (2011 £E 12 H) I Sz AT 2k 178
HUBGUE, 36ETH 5 P AR KA A e R R AN 0. 024, B 1N
B PR SR K T 46 5 S I 45 R LI, o D0k R KA b i
DA A 22— BN T 0. 04 m, B RARFERL 0. 06 m, 3 &2 A 3]
LT R B INFR I K

1

Fig. 1 Verification of water surface in the Ganjiang River
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Fig. 2 Schematic diagram of dow ndream channel of the Ganjiang River
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Fig.3 Vanation of thalweg in the
river reach between Zhangshu and Waizhou
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Fig. 4 Comparison of water surfaces

in different years under design flow condition
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Tab.1 Maximum rivetbed slope and maximum water surface slope
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Fig. 5 Relationship betw een

maximum w ater surfac dope and maximum riverbed slope
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Fig. 6 Relationship betw een maximum

water surface dope and flow discharge in different years
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