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Effect of waterrelated structures on flood discharge capacity of river based on
one dimensional hydrodynamic model
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3. State Key Laboratory of Hydraulic Engineering Simulation and Saf ety , T ianjin University, Tianjin 300072, China)
Abstract: This study focused on the impact of the scheduling and operation of w ater related structures on the flood discharge ca
pacity of the river. We constructed a one dimensional hydrodynamic model based on the Saint Venant equations and used the
Abbott six implicit finite difference method to approximately solve the equations. The measured cross sectional data were used
for equat interval interpolation of the model. T he water blocking structures were generalized according to the actual attributes of
the structure and the calculation requirements of the model. The model was applied to the Guyuan City section of Qngshui riv-
er,where the river conditions were complicated. This model could simulate rather accurately the impact of the rubber dam and
water crossing roads on the flood evolution of the river, and reflect ed t he water blocking effect of w ater blocking structures. T he
simulation results can be used to check the flood control design standards for rivers, and have certain reference value for the rel
evant departments to make flood control decisions.
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Fig. 1 Location of the study area
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1

Tab.1 Cross sectional water level and the corresponding flow

75 KL/ m M/ (m3e s1) F5 KL/ m ME/(m3* s 75 IKAL/ m WE/ (m3e s
1 1647.58 0. 00 8 1 650.19 3386.93 15 1652.78 12 052. 14
2 1647.97 52.70 9 1 650. 56 4347.52 16 1653.15 13 619.72
3 1 648. 34 268. 47 10 1 650.93 5403. 54 17 1 653.52 15 239. 12
4 1648.71 645.72 11 1 651.30 6554.74 18 1 653.89 16 965. 38
5 1 649. 08 1 148. 80 12 1 651.67 7795.98 19 1 654.26 18 803.03
6 1 649. 45 1 770. 86 13 1 652.04 9 124.98 20 1 654.63 20 728. 86
7 1 649. 82 2 526.28 14 1 652.41 10 547. 07 21 1 655.00 22 731. 06
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Fig.3 Design flow process

(2) TiLFt.

TR/ [ iR 3 X B — 4K 3l ) 1 R RO
G KT T TR - B R AR . BT F Wi e
S K BE AL, AR S B i R e A S B
KAL- mE KRR, WK 1.

(3) Nl #ts

FERYZE FEI N 25 L 46 X (R K 2635 5]
TN (BRI BRI = B A 22 T 5T K R e 2
BREIX TRV (RPN V) SR i) SCRIEAN o« [RIIX
BN 2 VS I, D7 I A Ak 0 v, A0CHE AH DG SC R,
SRF V-2 B 55 Rk A IR BRr 2Rk sk Wit vt
KPR X RV R DL 4.

4
Fig.4 Convergence processes of the upper and
lower hydrological sections
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5

Fig.5 Generalization of the water crossing roads

2

Tab.2 Parameters for the rubber dam structures

e’ S BETH B KR W5 TR P e A2 ST U TS A FHI S

1 SR 3.5 130 2.2 1720. 06 1721.36 2.2 3.5

2 SRR 3.5 60 0.6 1715.62 1718.52 0.6 3.5

3 SR 3.5 80 0.6 1712.01 1714.91 0.6 3.5

4 SR 3.5 80 0.6 1 706. 28 1709. 18 0.6 3.5

5 SRR 3.5 110 0.6 1698. 41 1701.31 0.6 3.5

6 SRR 3.5 120 0.6 1692. 49 1695.39 0.6 3.5
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Fig. 6 Schematic diagram of the rubber
dam in the model (2 # rubber dam)
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Fig.7 Settings of Yiwu shopping mall
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3
Tab.3 Calculation results of the damming of rubber dams
T4 S5 AREE/m AEWEE/m O WIERE/ o KK/ m BB KE/ m ETKE m ol
15 1721.74 1.722. 80 1720. 06 1 722.65 3.5 4.79 2
245 1718.95 1719.20 1715.62 1717.63 3.5 261 i
35 1715.83 1 718.00 1712.01 1713.77 3.5 236 &
P
45 1 710. 69 1 710. 69 1 706. 28 1 708. 14 3.5 2 46 &
5% 1 702. 00 1 701. 90 1698. 41 1 699. 99 3.5 218 &
65 1 697.00 1 696. 20 1 692. 49 1 694. 02 3.5 213 &=
15 1721.74 1722.8 1721.36 1722.74 3.5 4. 88 =
2% 1718.95 1.719.20 1718.52 1 720. 67 3.5 5.65 =
35 1715.83 1 718.00 1714.91 1716. 49 3.5 5.08 2
ST
45 1710. 69 1 710. 69 1709. 18 1710.98 3.5 5.30 =
5% 1 702. 00 1 701. 90 1701.31 1.702.76 3.5 4.95 =
65 1 697.00 1 696.20 1 695.39 1 696. 89 3.5 5.00 &
ANFEAT TG, R EATHE 68 70 S BOK, By s
HERREAIC. BT 70 45 AL AL KA )38 B L 50T b HE 1) (]
I, AT A SR 1] Bt dhe S8 0] 8 HE00 Wih S
5%,
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