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Investigation and analysis of ice hazard in operation of typical long distance water transfer project in winter

HUANG Guobing, YANG Jinbo, DUAN Wengang
(Changjiang River Scientific Research Institute ,Wuhan 430010, China)
Abstract: This paper takes a long-distance water diversion project as the research object,and analyzes the ice development law
and ice hazard of the channel in winter based on prototype observation data. This paper introduces the layout features of the
channel and other constructions, the meteorological characteristics in winter,and the water conveyance mode in winter. It analy-
zes the ice phenomena in the ice drift period,freezing period,and thawing period,and the ice distribution characteristics in differ-
ent years and areas. It summarizes the basic rules of ice formation and melting in the long-distance water conveyance channel.
Based on the special ice hazards in typical channels in winter, this paper lists such events as ice jam, water level decrease at fore-
bay of pumping station, flow rate decrease at diversions,distortion of instrument readings,and canal lining frost heaving. It ana-
lyzes the influence of meteorological conditions, water conditions,and projects layout characteristics on the formation of ice haz-
ards. From the perspectives of scheduling and engineering measures, this paper puts forwards a set of protective measures cover-
ing prevention, blocking, interference, fishing, and drainage according to different channels and positions of the constructions in
different ice periods. It can provide technical support for the safe and efficient operation of long-distance water diversion projects
in winter,
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Tab.1 Main ice conditions of water transfer in winter
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Fig. 1 Profile of ice jam
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Fig. 2 Ice jam of the channel
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Fig. 3 Trash rack blocked up by ice
(D) LW REE I BRI vKZE R 38 i T 4%
TR ST Wl T B RKRE ST . T R LK
PETH G I SR F KA R R M K
) S5 DI FIIT T S 30 v 3 ZE 4235 B it ok

o 146 « KA TAEHAR

PR TR SR 4R BN T B A3 bR 4475 1 1
(AR B DR AR A R B A 0 22 4B AT

F B Ry 52 22 A 5 DL i R U A R R ) B
U R TE R R K T VKA SE R T vk 2
A HEFR VK = 7 R 1 Rk 3 T 1A 14 I T YR T R
1, B KRE S FRAG . [RIETE R vk B vk R
FAKRAVER AR AL K i vk e TS i AR L 3
FER TGS B, B SO g P Sl i K A T R
3.3 pkamE R

AR U BEBEA MU — N K3k ik iy
BOK L BEHR Q=50 m? /s, 2015—2016 4E4 2
BUKFE Q=13~15m*/s,2016 451 H 23 H 4,
FEToR B 1 PR AR ANR o 38 2ok HE A R BLIBOK 1 i) )5
AR DKIE 15 1] ] JCA TE 5 450 » R i) o 1 1L
Ko Ja@BATE DR OK R UK Tk 2
IEH K.,

W 43 Hr s 2 THROK DR S 20, 8
KA DU » 2t 7K % 7 PR S80R ) J 5 7K T 38 36
WAL Bsf s 24 TR0 BETE BT 2R UK DKIE R 45
IR S TR TRFETC IR o ok ) i e 0/

3.4 Ekimi

WA I R - 3 % B AT B 52 2%, B R gk 111 9
A 14,5 km BRI K B, B LT A E O — AN BE
(2 207 m) JERE(2 199 m) , PERE H 14 900 m IT
P20 B A BRI R R SE AR KR
2016 4% 1 H 23 H , BEIRHE 1 H 3™ 5 vk 2, iF R
W 2UKZR Se 5 Ak 2, DR FE AR N S, s Zll et
7 B s R WS oA S R R L 7 o NS R
J&— 7 B 2R A R T ORI s 5 — T
A7 76 IR AR E T 107 1 ke T IR0 06 B 356 952 22 0K
R AR EIF K T BRI AT UK SRR
K.

Fig. 4 Ice boom broken at the intake of tunnel
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Fig. 5 Frost heave damage of channel slope
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Fig. 6 The leakage of aqueduct

4 KRB RFEHE

ARPEXEA TREVCE BT I 9 PRI T AR A T4 K
B PR T ARRT L HE— R R vk T B
fHiti .

(D LAB; A

R R - EE R EEA T () 4 B 2 K

Uit s (b) WER A B E 2 AR 2R DRI i 7K e 1] 5
(o fferkimK B shfefe iz (DIFE I, 45
St BT B T E U VAR | O N TR AR i i
B v<70. 4 m/s fe il oK RURIE B BRI L A £
5% ] 1) ek ) 7 PR AR E B /K B L AR R K
7 > ARELVKERE s T Pl ] 1 B 35 VR IR R
R B LTI 3 i AR s (ot ar TR vk
T TR U RS SN B2 DK A SR B2 isd Tk
JEE Bl B K AR A A S

(2) oy Bl

O3 BEPARR T B AR DO R VAR T W SR i
HERRA DR SR FHH2 0K AR 70 BEZ ARG 0K 2 i vk e
BUREEAE R b s ™ HLUKH . MR 2015
2016 AEL R UK R SLUKBCR B , BLA £ 0K %
X FEERGICR RS ML LA THIEGE

@M= PRER S5 2 7R BE S5 0L Dk A A
PRI A UK R PR R 45 4 $ B2 kR 320K

(b2 PR 1 5 WA A 20K R — o 72
A XA A B X IR SR I A0 A 5 R AN L HERE
RHEE I L 7,

(o) 4l TRE M YA B i B TR B
SRR KR R IR BUR L - B B vk — i ¢
[B]FRHEES J 5~10 k. RADUGHEAG &

e ik

i

i
-

=
i I o

EL

I L
T EKENHAGE
Fig. 7 Double row layout of ice boom
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Fig. 8 Working principle of ice drainage facilities
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