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Effect of channel regulation in Gonggiaogou—Fotan reaches

of end section of Xiangjiaba Reservoir in Jinsha River
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Abstract: Gonggiaogou reaches is a pebble shoal during dry season and a brook outlet rapids during middle
and the flood period on the end section of Xiangjiaba Reservoir during subsidence period, and the Fotan is a narrow
channel type rapids in pre-flood falling stage of the reservoir. The two beach are close in distance and the navigation
environment is relatively complex. On the basis of the relevant research on the beaches carrying capacity of ships in
the Yangtze River and Jinsha River, the allowable value of the comprehensive judgment E for beach clearance is
fitted. According to the characteristics of rapids and navigation obstruction, the measures are adopted such as
clearing obstacles to increase the channel scale and increase the discharge area of the Gongqgiaogou reaches, and
removing protruding reefs at the entrance of the Fotan rapids to smooth the water flow. The regulation effect of
waterway engineering is analyzed and evaluated by actual ship seaworthiness test and mathematical models
calculation. The mathematical model calculation results show that, the E value of hydraulic parameter of rapids
abating of the Gongqiaogou reaches decreased from 0.60 to 0.48 m at 6, 000 m’/s during the subsidence period
after regulation, and the Fotan rapids decreased from 0. 71 to 0. 62 m, and the flow diversion is slowed down. Under
the actual ship seaworthiness test conditions, the ships can safely pass through the regulated river section, indicating
that the regulation effect of the waterway engineering meets the design requirement. Taking into account the
navigation conditions of the river section near the Xiluodu Dam, it is recommended that the restricted discharge

during the subsidence period of this river section is 7, 000 m’/s.
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Fig.1 Geographical location of regulation river section
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Fig.2 River regime of Gonggiaogou—Fotan reaches of Jinsha River
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Tab.1 Multi year monthly average reservoir outflow from Xiluodu Reservoir
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6 7 8 9 10 11 12
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Fig. 6 Velocity distribution before regulation at middle and flood flow
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Tab.3 Performance table of test ships
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R4 EMARRNSE

Tab.4 Maneuvering parameters of seaworthiness ship

ERLRORREH i i FONES
B R I*ﬂﬂi?ﬁf@_ ﬁm: s EOREASR
(remin”") (m+s™) (°) )
i LAT 870 2,10 A 1I~%A15 3.9
HHE AT 742 4.21 Ho6~/12  8.82
17 872 1.93 H14~/24  6.10
L0
T 791 4.20 He6~/12 4.16

3.4 Afijia T

eI MK ALz 47 . b B 0 U8 v il 1 i
TR T 7 000 m*/s i AT i (IR 9% IR 2
5.5 km) AR IEME CRIE I T 29 7.5 km) MEEL
TLHCEE A 5 m/s, MYARJCEE B,

AR AT, BT B PR BRI I 12,3 km,
IEHEBCTE L & 9 000 m’/s, FEZKAZ 372.00 m L.i%
ERERL EA(EER, AAASEE B AT

AR B B SIS I, 1 25 i T
TR A AT R A sz A 1 KR
FAREH #BKALETT RIS N 5 000 m'/s
HAR R/ NI RS0 2 450 m® /s, HhHE/NREER R K
2 0.59 m, KW HE 2 m/s, T2 E M5 17F
BRI

g bR, 5 e AE I A TS RE AR K
WE—35, 7 ) I K A 32 47 B A S0 T i B A%
WL ECR A 7 000 m® /s, ISR US55 3 i 4 4 58
EEIIE T

4 Zit

1) 3 Mg AN AR S AN ] SR T 450 2 R i)
BB MU EE , AR SCT R I B SR B A 3 i 50
SEGAE TR BOBCA R4 B 1 7k, T
AT I H B RIEROR

2) HR TARSE AR 6 000 m®/s Yt
INFHERF VA RE , WhME E (B 82517 0. 60, 0. 71 m
/NF30.48, 0.62 m, HIFRWA IriNs:, SEAriEAT
T NI AT AN AR Al AR B, B S
FEAE TRSA R BRI BRI

3) LA RIS BT B 0@ A Ak
A SCT R B V& WIAS T 54 7 000 m/s
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