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Research on remediation methods at Feifengjiao downstream of Datengxia Dam
GONG Taotao
(Liuzhou Waterway Administration of Guangxi Zhuang Autonomous Region, Liuzhou 545007, China)

Abstract: To address the issue of cross currents intruding into the main navigation channel at the Feifengjiao
waterway downstream of the Datengxia ship lock under low discharge conditions (700-2, 000 m’/s), which poses
risks to vessel navigation safety, this study investigates the hydrodynamic causes of cross currents and develops
targeted remediation methods. By integrating geological surveys, numerical model simulations, and engineering
quantity calculation using cross-sectional area method, an optimized phased remediation scheme is proposed through
multi-scheme comparative analysis, tailored to local topographic and hydrological characteristics. The results indicate
that the cross currents primarily originate from three factors: significant narrowing of the dam’s discharge channel
(21 m contour width reduced by approximately 50% ), elevated riverbed morphology, and flow concentration under
low discharges. Short-term measures, including optimized channel alignment design, excision of the S-shaped shoal
bend, and expansion of the flow cross-section, effectively reduced cross-current intensity (lateral velocity decreased
by 18.5%-29.2%) and water surface gradient (70% —84% reduction), substantially improving navigability. The
long-term scheme reserves expansion capacity to triple the current width of the channel throat, balancing cost
efficiency with adaptive flexibility while allowing dynamic adjustments for future hydrological uncertainties. The
findings demonstrate that the phased remediation strategy successfully alleviates critical bottleneck constraints,
validates the efficacy of the “short-term mitigation + long-term resolution” framework, and offers actionable insights

for managing similar navigation challenges downstream of hydraulic hubs in mountainous river systems.
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Fig.1 Layout plan of optimized scheme
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Fig.2 Main channel waterline of the river
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Tab.1 Maximum flow velocity in the channel under various discharge levels

BARYN A L (mes™")

BRI 38/ (mes™")

VA 0= 0= 0= 0= 0= 0= 0= 0=
700 m’/s 1450 m*/s 2080 m’/s 3000 m®/s 700 m*/s 1450 m*/s 2080 m’/s 3000 m*/s
i IR LIS 1.24 2.14 1.87 1.89 0. 66 0. 63 0.36 0.26
o PR 2.06 3.00 2.02 1.83 0. 81 0. 89 0.47 0.23
& B IAIED -0. 82 -0.86 -0.15 0.06 -0.15 -0.26 -0.11 0.03
- iy 1.21 2.36 2.35 2.22 0.42 0.88 0. 60 0.62
% LR 2.10 2.69 2.65 2.24 0.83 0.98 0. 66 0.31
- AARAE -0. 89 -0.33 -0.3 -0.02 -0. 41 -0.1 -0. 06 0.31
3) MRk U, T AR A DX B 7K TR L F2 ESQRETHEBLAELR
- 5 o e Y Tab.2 Longitudinal gradients along the course of channel
PN %N » @=700 m'/s I de K H e DA 06 i Y alignment under various discharge levels
0. 26%0[% % 0. 08%0, Q=1 450 m’/s B} P\ 0. 75%0 HEE A Lo F% /%0
N - . EN Y=V 0= 0= 0= 0=
& 250, 12% G TR R =
LS boo # LI HE T AL T T R LE K L m 700 m*/s 1450 m’/s 2080 m’/s 3000 m*/s
*2, 20 -0.06 -0.13 -0.06 0.08
g LT, IG5 DA A v A 3 G, 70 -0.11 0.02 -0.12 -0.27
N 120 0.17 0.03 -0.05 -0.21
R REBAAEAE R T 0.7 m/s BIREM, (B H GG
170 0.28 0.03 0.06 0.22

I/, RRABATA TR/




1) RFRWHX LT M E R H 4678 (21 m o i
LI EI 2 50%) . MBI TE RN T KRR
HOR RTINS BUINA R T AT IE PR )

202 - KoiE T A2 2025 4
k) 5.4 ALy %
B A FERE /%0 I RAE S ST R S 3, TR ibEE
iR = = = = o . et e
N m 700Qm3/s 1 45?) m’/s 2 08% m’/s 3 oo% m? /s WP FRER LD 21 m i R Z IS 100 m,
220 0.01 0.01 0.00 0.21 %iiﬁ%%ﬁﬁ 100 m, ﬁ%ﬁﬁmu:ﬂl?ﬁ'—ﬁﬁ,ﬂﬁ%
270 0. 14 ~0.07 0. 14 ~0.16 FMHZE R 5o/, BURTIg 54 MFLIEARFAT,
20 012 006 <005 -0.20 WA R E S, R CRE 29 1668 m, 2
¥ 00008 0n 0 Sy AR R (0 3 s 30 A0 BT R
20 002 o o 02 B9 19 m, PHIGE WA IR B RAIE 19 m; it
470 -0.23 0.05 0. 14 0.26
TG G, AR E T B9 3200 09 A R 1) A
520 -0.07 0.12 0.23 0.36 \
20 0.06 o1 0.2 0.30 8 250517, PREAZ MR H, RN R eh
620 0.07 0. 06 0. 11 0.17 LA
670 0.08 0.08 0.10 0.15 R e 91 1) S Ui B 2 RT3 A U 1= AE 700 ~
0 em 00 0 0 27,000 m* /s, JEWIHSIA Jr % 5 T3/ i 0
770 0-08 002 0-08 013 B, WEARERES, T B R 2 1k
820 0.03 -0.01 0.03 0. 10 5 . J . .
‘0 000 oo o 12 o2 R HE G G 0] BerE A RO A, ATiEREbE
‘ ' ' ' e S 4 S R 94 22 b NBEAUID i
o o om om o SO, TSR 52 R AR B L A
970 0.10 0.02 0.06 0.12 RS LR B uE s 00, FEERHLIT R B33
1020 0. 09 0.02 0.03 0. 04
1070 0.22 0.20 0.21 0.27 6 FHEXTLL4HT
1120 0.34 0-31 0-32 0-41 W T 3 TR R &/, HEOkT 77 25
1170 0.28 0.25 0.25 0.32 . . . .
. o o2 o2 06 LA (Bl L+ 7K R 256 ) i — A B AR it T Mk
o o o on o HE, IR ORE AR I A 0 )7 8 42 TR B
1370 0.28 0.33 0. 34 0.39 WA A R J1, AR O I T I RCR s A&
1420 0.32 0.37 0.39 0. 46 WEE R T B — I B R R PE, R
1 470 0.31 0.35 0.37 0.45 SERPETE IR &AL AT L 3,
x3 CRAETRAZEBEFRMLL
Tab.3 Comparison of different Feifengjiao remediation schemes
VES TREER BT A it T X IR
. FE1 8.5 =1 B (FT/RBBK T IFZ) B3 (BRI
E% F% 2 5.7 i (AT IR ) g (BRI )
ViE 3 3.0 1% (R K L TFE) HIRGIKBHES AL )
HoAr EMITE 4. 07(k L 2. 944K F 1.13) GRS (5Bt 12, Bt 12 ) B3 (B A 18. 5% ~29. 2% )
WIE T Y e s (o ) h (TR A W Bh A TR L) (R OSEEY R EBUR 3 %)
7 iE TR, AN 4

2) I RACEEIRL . VIBRDERE | & Kad K Wt
T A, 0 0 8 (8 Ik o S R AU ( PR R ik
18.5%~29.2%) , Jeyil K Il Fe B3 0d /N 70% ~ 84% ,



#1284

ek, RN T R A LKL T EHR 203 -

ARG T R R, BUF BRI R W],
WA SCE I ., WEATRCRRTE

3) KA IR, T R TR N
4.07 7 m’ (Bl £ 2.94 T w’+KF 1137 m’), 3
JESitE A A 5 AR T 5 7 IR T s (]
A2 2K SCHLIE 224k

4) TERPLLMEIRIEROR, 587K ORIk
TERATTSE 5 T EE T A S A A, A O /NI i
B BOEML L 4, BT R Ry AR AL iAo v
PR T U A G2 A+ SRR ™ 19 S B

S 230k

[1] gk MR vt B A R AL k5 247 2 000 B

PACE TR BT R]. JURT: th3gKiE BBl
AR, 2019.
CCCC Water Transportation Consultants Co., Ltd.
Preliminary design of Laibin—Guipping 2, 000-tonnage
channel project| R]. Beijing: CCCC Water Transportation
Consultants Co., Ltd., 2019.

[2]  hagkiz MR BtBeA R F. k5 EHF 2 000 B

PRAE TREE TEI[R]. Jbnt: thagKis At Bef
RS, 2020.
CCCC Water Transportation Consultants InstituteCo., Ltd.
Construction drawings for Laibin—Guipping 2, 000-tonnage
channel project[R]. Beijing: CCCC Water Transportation
Consultants Co., Ltd., 2020.

[3] PIIEMiARTE: GB 50139—2014[S]. dbot: thEHHl
JiAtL, 2014.

Navigation standard of inland waterway: GB 50139-
2014[S]. Beijing: China Planning Press, 2014.

[4] Wil TASTTHLTE: JTS 181—2016[S]. db5i: AR
I8 H R A R D, 2016.

Design code for waterway engineering: JTS 181-2016[S].
Beijing: China Communications Press Co., Ltd., 2016.

[5] EHa, BNz, ZRrEA. m VLA T A — M 5 BB

[6]

[7]

[8]

[9]

[10]

WUOEVATE[J]. 7Kis THE, 2018(5): 132-137, 144.

WANG C H, CHENG X B, LI W S. Waterway regulation of
Yanzishi—Jiawanen rapids reach on Nanpan River[J]. Port
& waterway engineering, 2018(5): 132-137, 144.

XNBE, T, ff A, 45, RUT el A PR E 2 T
RIS )], Kz T2, 2012(10): 47-51.

LIU Y, WANG T, XIE Z Z, et al. Experimental research
on waterway regulation project of Doulizi shallow in the
upper Yangtze River[J]. Port & waterway engineering,
2012(10): 47-51.

ZH . SREF T 2 000 WL AT TE TR A A
FE ) B T it DR AR BT [J]. BRVT K Z, 2023 (19):
36-39.

LI Y L. Problems and solutions in the construction and
management of Laibin-Guiping 2, 000-tonnage channel
project[J]. Pearl River water transport, 2023 (19): 36-39.
ZEHh, B, XU, AF. KINTLRA I T 5] i 8 Ak i
ZAIRER ST ()], /KiE T AR, 2024(10): 104-109.

LI Y, HUANG J, LIU Y, et al. Experimental research on

navigation flow conditions in downstream approach

channel of Changzhou fifth-line ship lock [J]. Port &
waterway engineering, 2024 (10): 104-109.
FREEL. Ly DY) TE AR 9 D P B A Y
LK I A5 1R DR B RS M A 5 (D] F PR F R K
2, 2023.
ZHANG Y. Study onmeasures to ensure navigable water
flow conditions in the upstream approach channel of
mountainous river locks with side flow inflow [D].
Chongging: Chongging Jiaotong University, 2023.
PRESF, B UL BN A SR G e R[]
HrE ks (FEA), 2017, 17(1), 199-201.
CHEN Y D, GUAN K M. Research on regulation methods
for gravel rapids in upper Yangtze River[]J]. China water
transport (the second half of the month), 2017, 17(1):

199-201.
(ALopdh  EAEH)



