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Experiment study on regulation scheme for confluence reach of

Pinglu Canal and Jiuzhou River
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Abstract: The confluence reach of the Jiuzhou River and the Pinglu Canal is characterized by a large confluence
angle, a high discharge ratio, and a considerable elevation drop. During sudden tributary floods, these conditions
readily induce flow disturbances and excessive transverse velocities, posing a serious threat to navigation safety.
A 1:50 scale physical model is built to conduct systematic experiments. One baseline design scheme and three
optimized alternatives are developed to analyze flow velocity distribution, transverse velocity, sediment deposition
patterns, and water surface fluctuations. The results indicate that the maximum transverse velocity in the baseline
design reaches 0. 49 m/s, significantly exceeding the regulatory limit. Although optimization scheme I reduces the
velocity to 0. 44 m/s, some non-compliant zones remain. Optimization scheme II effectively controls transverse
velocity but causes severe sediment accumulation in the gentle-slope zone. In contrast, optimization scheme III not
only ensures compliance with transverse velocity standards but also directs sediment deposition into the settling
basin while creating additional low-flow zones suitable for fish habitats. The combined arrangement of multi-stage
energy dissipation basins and steep slopes can simultaneously safeguard navigation safety, manage sediment, and
support ecological protection. The proposed ‘ navigation-sediment-ecology” integrated management approach

offers a practical reference for similar regulation scheme for mountainous confluence reaches.

Keywords: Pinglu Canal; Jiuzhou River; energy dissipation pool; steep slope; confluence reach; regulation scheme

KisEE . 2025-08-22 SKABHE. 2025-09-22
«HEWME.: BRELALITRA L (2023YFB2604700) ; J~ mAHH & X & 7 (4 AA23023009)
TEERAN: F(1982—), B, &, #i&, FRsahids@ies,



CRES WA, F FREEF SR RS R R AT 177 -

TEF S A AL, KR BE B B R B
ShIgsR AR R G, BRI E 2 IHIN
VL5 fliaz T 223 H AR AR A AR L R e A
BORVE 22 3 FALRAE . 29 45° M NIL A 5 51 kI
w52 IRk 1.6, S A,
JEI S AR B ;10,3 m A feg 22 DU fef e 33K
WK, ZEMNFEILFEEN, A%k
WA A% . ZRBsmAL, WA RAL IR b of
W, AFTEH L 4, I, A2 H NS
T TR BOT R B A 7 /AT 5T, LA il K
TAAIE, PRI 2T o

FERANR] SO AT 2T B T K R
P, BAREENIMIEIT T, AR SCRIPTSE
RBEESTIERA T RS, SRS o B A
BT BOK RIERE; AR i T Rt
FEBL, BUE S OK PRGN 58 I T8 P A
ARG A WL R F A B U O i R P i
Wi, LIk ishae; A ar SR 5 i 7E 52
U ) P A B U LRI b A A 5 RO AR
A I U A R N R Bk K AR Ik I
FERFAE I A SR . B T IR AZ A
R AR B 5 SR SRR e o A A 11 0 v e
ORI B B I s o 3 1 XA K Sk XU 3l 2% 7
B IR A T A R 0 it TR R e 2 B K
ARBL; FEUAET R B BB T REROR
(=] 53 A6 103 2o K AR A 3 B R B A 0 5
ZE IR A i R g R R B T i R T R
RO WIsEsE A B T U A R U B R R
i SR 7 i R0 PR SRR
AiiJr; Zaffar 5517 g 1 2T 0 R RE Y 5 RE
WER

BAHE 9T T 2R P T 8 — I RE LR Y N
BAE EA RAGE A . LR b AR i 22 45 it 7Y
FAER ST BE, PR —JH BE It A IR PR A IR
DRI F T A2 19T B ik 5 R JH 22 ol BE 1 it 149 2
BITE, IHMLIE T A A 1 XT3, Btk

Bk R, S e SR A H R ER, 52 1 AT
R, L, R RERR I, 78 70 7% 1B e
UHIRER A R e, R el D A B L PR A T
BeAh, SO A ARSI EE N R, IR
JO7 S/ N R AT AR S B SRR, L AR AR A
FVFBIIG DL B R AR S TR

FETUL RS, ARSCHE 1:50 Lol i
W, R HMA5 S 2900 1t 5 BESGH RER AL T
Z, BESE T SO AIL XK 45t BRI S
2l PREEUE AT 2 4, (RIS BT)E Y04 R
AR, RSO TSR S 2R S 2 T T B Y
fUERIRIR T 2% IFRA —ERRIHTIE,

1 TEHR
L1 PRz K H MRS

- filiiz {7 A4 AL TR TR TSI
SV I AT SR IHNT ) &R A
JEFRE RN, K2 140 km, V- filiiz ]
R T I A e N ) AN O B eoa (I
BT AL RN YD PR YOG R DL 1

108.6°E 108.9°E 109.2°E 109.5°E
T T T T
N
Z
z 1n
) o~
" «
o
o~
N o il
r{;’g’j AHRA
i TR A~ -
fiﬂl XX RIS z
z ok b ,HHJ,FTI?JI * K3CH 19
&+ Wb e A R4 R
& § — PhiE EE R E)
— RILME
BRTIK 5
— WK R
s L [m— A% 4
BRI 1) L215 UDERATR Z
OZ 0 11 22 km = ET., ARIT. 1=
S L b el — - — [H¥VTE o
= ! L L
108.6°E 108.9°E 109.2°E 109.5°E
B 1 FEHEA, IEARE, SOIREX R
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Tab.1 Results of water level verification

KRS ALK /m 72 RBEALK A /m P 2 /m
Z1 40.53 40. 51 -0.02
72 39.99 40. 02 0.03
z3 39.60 39.65 0.05
74 39.45 39.46 0.01
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Fig. 3 Design scheme layout ( unit;m)
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Fig.7 Optimization scheme I layout( unit:m)

Fig. 6 Channel’s horizontal velocity distribution of design scheme
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Fig. 10 Optimization scheme II layout plan( unit:m)
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