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Numerical simulation of flood routing for rivers before sluices

based on CJK3D model

DAI Wen-hong'** DING Wei
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210098;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098;
3. National Engineering Research Center of Water Resources Efficient Utilization and Engineering Safety,

Hohai University, Nanjing 210098

Abstract: In this paper, a CJK3D model is established based on the surrounding conditions of the
river and harbor basinin order to analyze the flood routing process in river channels before
Yangkou’s new and current sluices under different flow conditions. This model was proven to
have relatively high accuracy in calibration and verification results. In the case of a bi-decadal
flood, the water depth, flow velocity and flood routing process of the river channels before the
new and current sluices were simulated and analyzed. Moreover, as a prerequisite, to ensure the
reasonable diversion ratio of the new and current sluices, the linear shape of the river with better
hydrodynamics, before the new sluice, was optimized. The analytical results can provide

technical support for the design and operation of Yangkou’s new and current sluices.

Key words: CJK3D model, numerical simulation, flood routing, channel optimization
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Experiment and numerical study on the performance of a new type
of the stilling basin with shallow-water cushion with two-slope inlet
WEI Jing—jing1 , LI Lian-xia' , ZHANG Fa—xingl, LIAO Hua-sheng 2 LI Qiu—linl,

TANG Yu-chuan', YI Wen-min', WU Wen-tao'
(1.State Key Laboratory of Hydraulics and River Engineering, Sichuan University, Chengdu, 610065,

Email: 1679535001 @qq.com; 2.Michigan State University, East Lansing, Michigan, 48824; 3. Datang Diqing
Shangri-La Electric Power Development Co., Ltd. Diging, 674400)

Abstract: A new type of the Stilling Basin with Shallow-water Cushion (SBSWC) with
two-slope inlet was proposed to solve the special problems of the limitation of downstream
energy dissipation. The hydraulic characteristics were studied by means of physical model test
and 3D RNG k-¢ turbulent numerical simulation including flow pattern of hydraulic jump, water
surface, velocity field and pressure distribution. The experimental results are in good agreement
with those of the numerical simulation. It shows that the new proposed stilling basin can
effectively reduce the bottom velocity of the stilling basin with a stable hydraulic jump and a
high energy dissipation rate, and it can be used to solve the problem of downstream energy

dissipation of similar projects.

Key words: Hydraulic jump; The stilling basin with shallow-water cushion; Energy dissipation;

Two-slope inlet
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Experimental study on optimum selection of gate opening methods
for Fu River Tangjiadu power transmission project based on Mike21

DING Zu-han, PENG Qing-e

(State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resources and
Hydropower, Sichuan University, Chengdu ,610065. Email:764777762@qq.com)

Abstract: Tangjiangdu Power Project is a water conservancy and hydropower project with
multi-purpose comprehensive development and utilization such as flood prevention, power
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generation, and shipping, and its navigation task is also of the highest priority.In the same flow
situation, different gate opening and closing methods of the hub will have a significant impact on
the downstream navigation flow conditions. This paper adopts Mike21 modeling software,
chooses the unstructured triangular network structure model, establishes the planar
two-dimensional hydrodynamic model of the Tangjiadu Power Project in the Fu River, and
conducts the numerical simulation of the opening and closing modes of different gates under
various characteristics of navigable flow. Through comparative analysis, the optimal solution for
opening gates that satisfies the navigable conditions is proposed. The optimal opening form of
the gate under the navigable conditions of the Tangjiangdu Power Project is When the flow rate is
5000 m’/s, the gate will open fully to flood discharge. The flow status near the upstream adjacent
navigation channel of the hub is relatively stable, the water depth also meets the navigation
requirements. There is a small recirculation zone near the downstream approach channel, which
has little impact on navigation and the water flow can also meet the navigation requirements.
When the traffic flow is greater than the dry flow rate of 484 m®/s and is less than the maximum
flow rate of 2000 m?/s, the five-hole flush-sluice gate is closed, and partially open the flood
discharge gates on the right side, the flood discharge gates on the left side, all the flood discharge
gates,all of the results meet the navigation requirements. However, through flow velocity analysis
and alternative comparison, in this case, the optimal gate operation mode is to close the 5 hole
flushing sand gate and partially open the flood gate in the right group.When the flow rate is less
than 484 m’/s , the flood discharge gate and sand flushing gate are all closed,under this operating
condition, the flow rate is small, the water flow is stable, and it meets the navigation

requirements.

Key words: Mike21 model; Entrance area of approach channel;Navigation flow;Gate opening

and closing system;
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22 REKERETE
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23 ZSHENEMMABITE
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X kRSB R S, Froy i OWm BIaiE s, Loohsl (D tHEHE, L)
N RS JE Bk

24 HEEYETE
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IR R, 4 be=2b, M1 b=2x FRAR (9) F[ZFTE A :

b1=x/11n(i)+,ux+x (11>
2x

3 Hp

DL /K B il 2t P g 4], 2 kit R S O R TC B IR 7K PR IE 5 B KAy
1690m, FUEAKAL 1481m, FUERREN 2298m’/s, W 14T, PRIk FIR AR
EFEA A 1500ms 1500.21m, HEASHILE 1.

‘»‘

6.2° 6.7°

|
|
I

.h

K1 ARk OB R
MR BT R AR IS TR, 5 EIRSEARAR (1) WIS A S e PR ER
A, SHARSET A R

F 1 FKERSSHREESIHEE
T H S <7/ 9T Ve < Siile W &Pk EE/m HhPkEE/m APk EE % /m
I8 {E 6.72 26.00 55.36 142.17 86.83
THEAE 6.72 11.38 58.74 146.10 87.36

BRI AN, BT REARSRB Y S B, SR Z02.8%, AGHkER
ZEN6.1%. LUK TG mORy R i, F 2 B T SRR T e 5 2.
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—EMIE L. ASCE S PRRAE S h I AR AR A1 18, 45 T R SRR IR L R /KR A
TR R X, AT TSRS % .
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The hydraulic calculation of longitudinal stretched ski-jump
distance

ZHANG Li-fang, ZHANG Jian-min"
(Sichuan University,State Key Laboratory of Hydraulics and Mountain River Engineering, Chengdu,

610065, Email: 424126524@qq.com)

Abstract: Longitudinal stretched ski-jump is very suitable as the energy dissipation pattern of

discharge structures of the canyon section hydraulic engineering. Slit-type bucket makes flow

stretched in the longitudinal direction. The flow has complex three-dimensional nappe form.

Affected by air entrainment, it is easy to diffuse in transverse. At present, many scholars have

analyzed the influence of the shape parameter, outlet flow velocity, and the angle, and gived

many empirical formulas. In addition, some scholars have studied the variation of the transverse

diffusion width of the nappe in the air. Based on the empirical formula of ski-jump distance and

transverse diffusion width, this paper can find the drop zone in the downstream area.The

experimental data of similar projects have been used to verify the calculation. The results show

that the theoretical calculation is consistent with the experimental value, and the results can be

used for reference in engineering practice.

Key words: Slit-type bucket; Jet trajectory length; Transverse diffusion; Drop zone.
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B K& SPRIH (4’5 : 2016YFC0401603) , VU148 H AR A5 BB\ L& Wit &I % B (NO: 2016TD0020)
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T 2 AR AT DT T AR HESE LS & B TR R SO T ZE R I H - K B!
TR T IRZE B PTEACTERE; RIS ZESR I 1 3 B 28+ R 28+ /KPR 47
A B, SRR 5 3 4B TSR S5 6 A7 23 e HH RE AN S A Re AT 1
BT MR/ANEEESE T REH IR AL N I BRI IE, BE7C 7 MR . WREHF B B
{2 i R o N S 45 I N7 ) A R e Q1 DN R T e D7 VP o -3 7 e
PO BRSO, T Bl R AR L Fe i, A Zk AT K 7 AR R
WETE, AT A3 Ttk IR SO D R R S BRI AR 3
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Y% R R, B Wi B 11.0m, P BK 231.541m, BBt % 1R P b i
HAE 11.0m, 7EmEFE 1715.95m DL R & — DR B W B H 11.0m #4842 7.5m, #ARRK
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FEATR, I OE RS 7.5m, 6.0m, 5.0m. BRSSP RALAE I ¥eit, BERILER A 1.
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SIS RE T, RIS E W&, KRN Imm. JkaiE SRR CY200 #41)%FH
AR AR DN &, A S A5 5 0 I v T i R AR A TS, T 5L B Shz R 4R
M ANER AL B, SRUGRAEIAR Dy 100Hz, SREENE] 20s, FEAZ R 2000 4>, & 1 G
T,

F1 OREIRAR

WIS H K T Y G JEKAL/m FUEKAL/m #E
TH1 PMF 1845.41 1713.70 B T4
T2 0.1% 1841.55 1710.30 Wi T
T3 1% 1842.00 1709.02 IEH KL
T 4 1% 1835.00 1709.02 TR K AL

3 W

3.1 tREES
w2 KA EfLI RS R, A ERMmE Ry 1 HE A N:

__9 (D
Aq2gh

u

b 4 9L b BomiAR (R DURBORWTT D, 4=11mx7.5m; H JAfL R L

YEAKk o
AT, ANEESEE R OREBIET, SRR rttmee ik 2 P, R2 H

AQY%JIAHXS T4t VS B 7.5m 7 58, k{1 0T & 0/ 1 EE 4B

R 2 ARG AL S

T 7.5m(m’/s) 6m(m*/s) AQ(%) 5m(m’/s) AQ(%)
T4 1 1401.69 1223.07 -12.74 1175.48 -16.14
T2 1394.23 1208.72 -13.31 1169.58 -16.11
T3 1427.94 1278.67 -10.45 1217.09 -14.77

CERFW, JEHHE OISR 7.5m FBCH 6.0m LUE, 2% T00 R R MR = 25080,
HIRIRFELTA 10%~13%: A F S EERN B 20%: R S FEH 7.5m FEIKH
5.0m UG, & 00 R At ihim S350, HMBEEZN 15%~16%; A H i F e B2k
/INELARI R 33.33%. RS IR/ LB S s v BN LR AR — 2, A3 BTl R
BEIRMER B, KRR, AT B AR B IR BT, (HIR R PRI A
S RSN AL MR BE T 0K 3 v B PR 2 T R

- 1373 -



BB AEDKEN R 2 R R

3.2 BEEHSTIE

& 3 ARG He 117 581 U LI T00 50 A e e 34 e i Sz AT 7.5m i1 7 &6 (iR T
L4 14.0x9.81kPa) FUHE KL (SHEERRI/N), B 6 NFHMN F RN L E . HE 6 7l LA
FH, BEEAES OGRS, TR EEEE R, SHRIE—3G Rh, HERT
JE T, 7.5m 5 A 6.0m J7 S35 A BAZ THUR T T Lo SEE 1 i = R SR 3 K, 11 5.0m
T EAERE W TR Lol R ¥l 7 2 s i 3s Ok, Jrasfbae Juslam, BY 5.0m 77 283 2 i
A THHMEEE RE R SR, T DA A2 50 g i B VAR V] PR 223K

RIFTRABEHOARTIHEREBEELL (X9.81kPa)

HiIk 1 HiIR 2 HIR 3 HIR 4
JEH i /m % p % p % p %
7.5 21.50 53.57 21.50 53.57 8.75 -37.50
6.0 23.88 70.54 18.75 33.93 12.50 -10.71 11.83 -15.54
5.0 35.25 151.79 31.13 122.32 23.63 68.75 22.13 58.04
(a) #HiK 1
7R V- A
£ WA T AN, — - = = - - = 4
B 170 & LN oo & o o, —R
1720 & e —— PRIRN
& Sy
e | s Ty Al
1700 S~
(b) #H¥K 2
;m MA —— S —O— 6. 0m —o— 7. Sm Shi g
2. '

(c) ZHik3
Kl 6 AN[E] s 3 v BE T st L
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PR 2 SR X BT A2 A A itV s ) BRSO BB A, ELF I 00K, il PRGN &
T B X R AR A TR K S s 70 o A F T — 5 AR Bk sl [ ARERAE W 4% R i 5
Pp=p,ppd 2

Pi=2.31x0.5%K p,v° (3)

e Py WlkEh AR (ND; py AKEN R R AGRAE (N/m*); A NIEHTEA (m®);
B NEREMC R, NS T mUBKSN e 55 5 45 ik 3 e 55 YO e e R 8L 5 TH SRR AR
XA S8 AT %, AT ERAS R, AT %4, AR B,=0.5; K, Flkah i om R4
v 7K T ST AT R
2 (3) H 0.5%K,p,v" A ST () F S i A S Bk 5, 5 ek,
SCI Bk B e 5B 8 7 MRAE o ARE DN HERA, RIS (3D W5 ke
pi=t2.31c (4)

AR KB AL R HE IR 70 A, W B30 98.0% M ORIEZS . AH L KB ) -
Pi=BuppA=£0.5x2.3164=+1.16504 (5

AP IS AR DLIE o

PR B iy X3, ksl A3 07 IRBCR, KON 8.93x9.81kPa. [ 1 i [X
Ak, FAREAL I ED S B AR E A BN, TR KRB 4.75%9.81kPa, {7 T
WIMEALE . % 3 NTE 7.5m, 6m, Sm EHH OISR E, &HRERBRMEX (44, 45, 46
MEDIB B SRR, AT LA, A AR O 7.5m J5 %, s X Aksh sty
TIRRIN o

R 3 AREEH L OKMBKEERISR
ik ESRZI TR o (x9.81kPa)

JEYEH O & /m Tl T2 T3
7.5 8.77 7.60 8.61

8.57 8.65 8.93

7.56 7.96 7.92

6.0 8.20 7.66 8.26

8.23 8.70 8.35

7.50 7.73 7.24

5.0 6.95 7.13 7.19
7.33 7.29 8.13

6.24 6.23 6.78
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PRI T 3858, AT AR RO T v FE R BRI 73 1 ATl 84 DK I L HA R 7 v
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R4 FEAELOBESAALUREI L m

HOEE
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T 4 p=50% - 1670.95 1669.10
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8 MR/, Bk R, X, S TV R IR R R AR AL TR B v vt 0 R R 0 T AL (U] 8
,2016,33(5)826-832.

Model test analysis of the wall pressure in impacting zone
HAN Hao-ran, TIAN Zhong*, LIU Wen, YANG Xin-wei

(State Key Lab. of Hydraulics and Mountain River Eng. , Sichuan Univ., Chengdu 610065.
Email: 190673072@qq.com)

Abstract: Reconstructing the special spillway tunnel into common one would easily lead to the
decreasing of cavitation and pressure and worse flow. For solving the above questions, the paper
analyzes the discharge, wall pressure, flow field downstream and scour by model test under four
different test condition combined with a spillway engineer. The result shows that: in all test
condition, the wall pressure is positive, the cavitation number does not decrease clearly and the
water level downstream would not affect the pressure in tunnel; besides, with the decrease of
pressure slope height, the discharge and fluctuation pressure would reduce and the wall pressure
would increase; the flow downstream would turn to the center of river so as the scour.

Key words: spillway tunnel; pressure slope; pressure; scour

- 1380 -



5 U m A EDKE R 2 R R

AEEACEE AV L BY a7 iE it 57 6 iR 58 A%
HFUERU R

FukiE, W&, #HEHE, HRE

(U NRZEAK %5 XTI R B X A SEI0 =, i#R, 610065, Emial:838267115@qq.com)

L=

WE: LAGREL LR IAEFE NN —HER, yHRALAGRELK. FEKZ A
MR AR, NLAGRENAAFEHT T R REEENTE, BRI T3/
FEK L (0.18~0.43) LA i dE, MEMRAEA#HTNE, HEFHELEARTENRE
¥, HREH: FRERKKWLAGRENRE RHEE AW EAEER TS E
A—%, ARREEA, EKUSBREA T T EE; LA RKENBERE/NT0.658 1
BB . REENEREH, LARREALRALAEEHALWT KX,
MHTAEHEKL, #ALWRERERFAREZRIRE, RUBEET FTREKLIR
ERABEATAWER,

K LAGRIE; WS RERE HEEN, BEE; MiEmty

1 5%

M i BA b TR & MRS ARS £, L 2R A0 00 R i ot T A A
FEFERR, KU L RS B ARG P e e, a8 A L I PB4, $R 1 i it
TR RE S, BN TSR bR TR A o SCHR[ 1) 28 SCHR4 00 U RE R L3 /K 0 8Et . ki RE
T3 KR PU BT S REAT TR TT. SCHR[S]0 A 17 L A va e H Ml i P13 P kit g
73, FRATKILRIE, FIRRE s ARG BT e 77 bR o e v BE iR (5 B R E
PEXTEL, M TRESR O 1 BEiH 5 58 SCik[6] P iH SHE S T L A i At 00 Al i 71 1 R A
FZESriE BUNMEHER Tl PERIKIL, JF 5 IRR AT XL, 45 BRI A
TSRV & ZEih FoKmA Bt FE BB, HIEMME, RrEREHER
AT Bt —ANE e, ANGER TR 2 MRS Rtk RE 7 -

T L R ESs R JERBONE 4, e T L B R R RE sk b RGE0T AL .
AT T 3 AR Z LU L R iat e, i B 5 IR AT 7T, IRAS
TLRE ST IR SR 251, O L RV R /K e 4R AR

]

an)> o>

|
B
|
B

REWE: ERESHRTRIE (2016YFC0401603) U144 #4ERMG 0137 I BAE Iit-£1 (2016TD0020)
TEEEN: FBUHE1994 -), %, WLHA, B K ITK 3%, E-mail: 838267115@qq.com
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7 RERROK ML ESEHE kL, 2007,

Experimental study on discharge capacity of side channel spillway of
L style weir
LI Ying-jin, TIAN Zhong, HAN Hao-ran, YANG Xin-wei
(State Key Laboratory of Hydraulics and Mountain River Engineering,Sichuan
University,Chengdu,610065.Emial:838267115@qq.com)

Abstract: Side channel spillway of L style weir is a common layout in the actual engineering.
Based on hydraulic characteristics experiment and numerical simulation, discharge capacity of L
style weir with diffident length ratio was introduced. The discharge was measured in order to
calculate the discharge coefficient. The results show that there is the same variation range and
tendency of three L style weirs on discharge coefficient with different weir heads. The influence
of the length ratio on the discharge capacity is not significant. When the submerged degree is less
than 0.65, it does not affect the discharge capacity of L style weir. The numerical simulation
shows that head loss occurredat the corner of L style weir. The difference of velocity gradient and
turbulence intensity at the corner is not significant for different length ratio, this helps explain the

small difference in discharge coefficient on different L style weirs.

Key words: L style weir; Discharge capacity; Discharge coefficient; Submerging degree;

Numerical simulation; Side channel spillway
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Hydraulic characteristics of trajectory bucket dissipater in the
stilling basin with shallow-water cushion with sudden enlargement

inlet
TANG Yu-chuan', LI Lian-xia', LIAO Hua-sheng * , ZHANG Fa-xing', LI Qiu-lin',
WEI Jing-jing', YIWen-min', SHEN Huan-rong'
(1.State Key Lab. of Hydraulics and River Engineering, Sichuan University, Chengdu, Sichuan 610065, China,
Email: 2050915048@qq.com ;

2.Michigan State University, East Lansing, Michigan, 48824, USA)

Abstract: The stilling basin with shallow-water cushion (SBSWC) has the advantages of lower
bottom velocity than the traditional stilling pool with lower requirement of downstream water
level. The energy dissipation rate is increased when the sudden enlargement inlet is adopted to
SBSWC to enlarge the size of the basin; invalid cavities with thin or without water body,
however, often exist in each side of the inlet. In this study, a trajectory bucket dissipater was built
in the middle of the SBSWC to increase the turbulent water body and make full use of the basin.
Then hydraulic characteristics of the new type stilling basin were studied by means of the
combination of the physical model and the numerical simulation in a practical project. The results
show that trajectory bucket in the pool can effectively improve flow regime by increasing the
depth of the front part of the pool, and that two strong spiral rolls before and after the bucket
exist and the energy dissipation rate rises significantly. The research result of this paper provides

more selections for the design of SBSWC.

Key words: Energy dissipation; Stilling basin with Shallow-water cushion; Sudden enlargement

inlet; Trajectory bucket dissipater.
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Numerical simulation of influence of tail-weir on underflow
condition

WANG Kai-di, ZHANG Jian-min"

(Sichuan University,State Key Laboratory of Hydraulics and Mountain River Engineering, Chengdu, 610065,
Email: 424126524@qq.com)

Abstract: A mid-head water engineer uses the flaring gate piers and stilling basin to dissipate
water energy. The hydraulic jump could be stable in the basin under mass and middle discharge,
but for low discharge, it is hard to keep the water jump stable, besides, it would lead to bad flow
and serious scour downstream. On the basis of a running project, this paper puts forward the idea
of adding an auxiliary energy dissipater to the end of the stilling basin. The physical model test
and the numerical simulation method are used for comparative study. The analysis shows that in
the case of low flow, the dissipation capacity of the open channel is small. The addition of an 8m
high tailing energy dissipater at the end of the basin has a significant energy dissipation effect,
which effectively reduces the flushing of the bottom of the open channel and the downstream.

This paper can provide some reference for low-Froude flow dissipation in similar projects.

Key words: Flaring Gate Piers; Energy dissipation by underflow; Tail-weir; Numerical
simulation.
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Study on cavity characteristics of wedge aerator facility
ZHAO Lin-hong, WANG Jing, DENG Jun

(State Key Laboratory of Hydraulics and Mountain River Engineering,SiChuan
University,Chengdu,610065,Email:2282408038@qq.com)

Abstract: The wedge aerator facility which is applied to open channel pressure inlet to solve the
backflowat the open channel small bottom slope. The flow will be divided into two shares when
it through the wedge and form a cavity between the two shares flow. This article study on the
effects of velocity. cutting angle. cutting angle change rate in aeration characteristics. Test results
show that the cavity length is positively correlated with velocity and tangent angle. At the same
time, the cavity length increases rapidly and slowly decrease after reaching maximum with the
increase of the rate of cutting angle. The cavity height is always increasing. After comprehensive
consideration, the optimal value range of the angle change rate is 6 ~ 9. The experimental results

can provide reference for the feasibility and engineering application of wedge.

Key words: wedge aerator; velocity; cutting angle; cutting angle change rate; cavity
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Experimental study on the feasibility of using tail water flow from
power station to gather fish for a high dam

FENG Bing—yangl, ZHANG fa—xingl*, YANG Yi-wen?, DENG Liang —junz, LIU Shan—junl

(1.State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan Chengdu 610065
2. Kun ming Hydroelectric Investigation & Design Institute Of SPC, Yunnan Kunming 650216)

Abstract: The construction of the dam obstructed the migratory channel of fishes. The barrier
effect of the dam on fish can be slowed down by the fish pass structures. High dams often adopt a
fish lift system to help fishes in migrating. Fish gathering channel is used to attract and gather
fishes, which is the key component of a fish lift system. In this paper, we measure and analyze
the flow velocity near the outlet of a hydropower station and its downstream channel based on a
hydraulics model test. It is found that a relatively stable velocity zone is located within a certain
range downstream of the tail water outlet. Based on the existence of the velocity zone, we
designed a fish gathering channel. Then we measured and analyzed the flow field in both fish
gathering channel and fish importing area after a fish gathering channel was set up. It was found
that the velocity of flow basically met the requirements of attracting the fish. It is feasible to
gather fishes after setting up a fish gathering channel with suitable shape and using the tail water
of the power station to induce fish. The research results in this paper can be used for reference in
similar high dam engineering fish passing facilities.

Key words: Hydraulics; Fish pass structure; Fish gathering channel; Tail water of power station;
Velocity of flow.
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HEARKE PRAC A F B B Z 50 M7 o BIF 7T IX S A B RT 43 AR S BRI (X L P X
PEEh T XANE A X, BN 14.4km?, BFFCIXISAEAT 3327 460 BORT 3431 Mg KiG &
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ARG, FERIERIH 2 S0 AT A B AT AR

- 1428 -



5 Um A EDKEN R 2R R

3.3 ZTRFREAXLE
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Development and application of optimal control model system
for drainage network based on Sobol algorithm

YIN Hai-long, LIAN Qing, ZHAO Zhi-chao, XU Zu-xin

(State Key Laboratory of pollution control and resource reuse, Tongji University,

Shanghai,200092,xzx@stcsm.gov.cn)

Abstract: The old urban area of many cities in China is usually served by combined drainage
system. The historical low design standard and interception capacity of existed combined sewers
is not efficient in controlling the overflow pollution, causing the deterioration of the river, even
serious black and foul phenomenon. The optimization control of drainage system units based on
mathematical model is one of the key measures to improve the interception efficiency of
pipelines in wet-weather. However, the extensive adopted pipe network modeling system, such as
SWMM, is incompetent to achieve the global optimization analysis. Therefore, this study
developed an optimized drainage control system by integrating SWMM with Sobol global
optimization algorithm, which realized the rapid optimization of a set of dynamic parameters
associated with distributed units. The presented method provides support for the abatement of

wet-weather overflow pollution of old combined sewer system.

Key words: Overflow pollution; optimal control model; dynamic optimization; urban drainage
system; Sobol algorithm
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Analytical study of the pollutant transport in wetland flows
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Abstract: Understanding the pollutant transport process in wetland flows plays a key role in
various ecological and environmental implications. This work presents an analytical study of the
pollutant dispersion in wetland flows through the method of concentration moments. The
evolution of the two-dimensional concentration distribution has been illustrated based on the
derived zero-th to forth order concentration moments. The results show a tremendously
non-uniform vertical concentration distribution in the transient stage, and the non-uniformity
decreases with increasing .

Key words: Wetland flows; Dispersion; Two-dimensional concentration distribution.
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Water surface profile in lock chamber of spill-tunnel

YANG Xin-wei, WANG Wei, TIAN Zhong, LI Ying-jin, HAN Hao-ran
( State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065)

Abstract: When Froude number is low, there are obvious backwater phenomenon in lock
chamber of pressure spill-tunnel and lead to flow deterioration, which may endanger the safety of
structure. In order to solve this problem, physical experimental study and theoretical analysis are
adopted in this paper. The results show that, when the length of chamber is limited and Froude
number is greater than 1 and less than 1.2, undular jump occurs in chamber and the peak of water
surface profile in chamber gradually moves rearward until it disappeared. The maximum amount
of increase for water depth in the chamber occurs at Froude number equals 1.2. The maximum
water depth is about 52.5% higher than that of pressure outlet. When Froude number is greater
than 1.2, the water surface profile becomes a curve which bends up. Water depth is gradually
increasing. With the increase of the number of Froude, the maximum water depth is less than
16.7% that of the pressure outlet. In practical project, operating at Fr>1.2 at the pressure outlet
should be promoted.

Key words: Hydraulics; water surface profile; water depth; spillway tunnel; lock chamber;

backwater
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Research on coupling simulation method of weir flow in
Two-Dimensional shallow hydrodynamic model
MA Li-ping, HOU Jing-ming, LI Bing-yao, ZHANG Zhao-an, ZHANG Yang-wei
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi'an, 710048,

E-mail: jingming.hou@xaut.edu.cn)

Abstract: In order to solve the problem of inaccuracy of weir discharge in flood evolution, the

inner boundary treatment method based on water balance was applied to the calculation of weir

flow. A two-dimensional hydrodynamic coupled model considering weir flow was established.

The coupling model selects the upstream and downstream grids at the inner boundary, and the

upstream grids use the weir formula to calculate the reduction of discharge through the weir, and

increase the corresponding discharge in the downstream grids of the weir at the same time step.

At the same time, the flood process was simulated using the finite volume model for solving the

2D shallow water equation outside the inner boundary. The reliability of the coupled model was

verified by comparing with the analytical solution of the weir formula. Taking the Ganyu

Reservoir as an example, the relationship between the water level and the discharge of the
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spillway was calculated. The results show that the calculated weir flow is closer to the actual
measured value, which is of great significance to determining the extent of submergence of

downstream of the spillway.

Key words: Two-dimensional shallow water equation; Numerical simulation; Inner boundary;
Weir flow
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