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Tab. 1 Parameters of moored ship sizes
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Tab. 2 Typical parameters of landslide surge
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cm RYH/KN i AE/K) RBJ1/kN ARk RYH/kN ARk
1 1.80 174.50 56. 40 2 0. 60 165. 20 64.30 3 0.74 213. 40 84.30
7 2.10 184. 20 90. 50 11 0.70 174. 50 75. 60 12 0.8 224. 60 79. 60
2 2.20 183.20 102. 30 20 0. 80 184. 60 58.70 21 1.16 207. 80 80. 40
4 2.70 198. 40 104. 80 28 1.10 198. 60 74.50 28 0.74 245. 60 89. 60
3 3.10 209. 60 113. 60 37 1.20 184. 50 60. 20 37 0.88 258.70 91.30
8 3. 60 246. 30 132.50 46 1. 00 197.30 76. 30 46  1.16 236. 50 87.10
5 3.70 267. 80 154. 50 55 1.30 201. 30 81.20 51 0.74 216.90 84. 60
6 4.90 387. 60 193. 40 64 1.50 195. 40 78. 60 60  0.88 217.30 78. 60
9 6.30 779. 80 258.70 73 1.40 187.70 72.30 69  1.16 236. 10 78. 40
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Fig. 2 Comporison between test values and calculation values of ship mooring force by action of surge
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Tab.3 Typical parameters of ship mooring force by action of landslide surge
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42 11. 62 2.17 670. 90 348.00 714.20 198. 60
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3 R, WA R 3.3 m DB IR A SIS KT 0.9 m I, Xof A% Sk AR B 8 R 45 0 R T AR
XF AR, MR R 3.5 m LAE IR ASH IR KT 11 m i, R R TARMEA ; 7] = 0 Sk A
ARG A 173 00T 2 A0 2R 5 AR HE(EL, 1T 48 R 80 1A — 21 LI L T 0006 2 A0 22 45 71 B b 1f
{8 )5 Sk 1 8 AR A8 0 B0 i 6 i AN SR U (B 5010 2. 4 110, 9 ms FRAE AR A8 1 O 46y 6 i A B
PR BUEE 0 2.8 R 1.3 my R, K 0.9 m B SR (B AT 9 AU T00 N R IR AR 8801 1%
S PR (B BRE

4 RIRMEH T AR E & 72T

4.1 MARETREITE
(o 1 TR ) P RLEZEBOIRAE IR, R TR AN A A e 133 00



84 KoM ok oaE T OBO% W 2017 42 A

E =aC MgH(H/L) (L/B)(d/D)* tanh(2w/(Ld)) (6)
Kb E MEGRIER T RIAMINAREE S RER (K)) ; o AREL, RABEY I A 0.004; C,, AR nsK 4
Fit REGM NN EHEK BT H IR S B AMAIRISE ; D AR KR ;s d Sk K L oI
IR HE R AR 3 KA, KBS S H — i, KIR d 7B IF A &5 & ) fndE o sk A8
b, HLARTAMAA R /N TR d o a3 B B Bt o 2 1, 24400 A 0 TR A5 4% 2 SR IA AR AL , A5k
O R IA AR o ) A e P e MR VR . PR A [ E RSB SR 2GS LT, R R
TR A ST X AR RE A 2 45 BRI ORI , 278 LIERFFE I 25028 3, X E A & IR AR
AR 0 o A R O 20 N ST IB LT, R T B R TR T S AR T e O 22 36
E = KaC _MgH(H/B) (D,/D)*>’ (7)
b K BIE R B D, AR
XV B IR TRAE T AR I0 B A T 4L PR AT, ds FHER MR RS 1 5 S50 K, 45 BT TRAE T i in ok
EC ey ich N OEZL A =R WS
E =0.023 2aC MgH(H/B) (D,/D)** (8)
HEH T A T 0 AR ISR R A 2 BT R, X R =k AR P o 58 00 1 R A (2 A S A e
MIKRECH R=0.93, 3(8) 1 T I K 20 451 O e o B A9 T 1430 , X At i 80 sl A [ 2 2801
TR BRI A —E S A,
4.2 MRAREHREHM
s 11 TR far 28070 ) P AR S T RE T3 R . By =pMV 272, Hor | B A BINA R R (K)) 5 p
A BNBEREL(EL0.7~0.8) 3 V, A ANTEE T HEE (m/s) o ARSI g i 7 ) &8 i U g0t 3R,
v, =0.3 m/s, A B SK RS P B T HARMEE E, =108 k],
AR R AT T O EIE G o WK 4, hR 4 0TI W1 AR T 3.3 m , AR K F 0.9 m
B, 6 e A S A i i o RE R R AR I AL AR MEE X F AR R B8, ZERI IR I S KT 3.5 m, ABFI E R
T 1 m B HAE AR R T AR, DRSSy e el B A 1/3 00 ik AR IR P L R T R
T REME 2/3 T00 U AR e T hR e, (R k v fo o BE ZE 10 46 U = R A SR B 0 5/ F 2. 4
F10.9 m B, 3 RAZIY AT EESR 5 i 2 1 o BE 40 4 I8 s A S I e A5 (40 R 11,0 F1 2.8 m,
R K 0.9 m A AST B S8, VE AR AR T80 T MRt o e A0 20 2 R (29 I ML
Fa4 HEIGERES THMESR
Tab.4 Typical parameters of impact energy by action of landslide surge
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Model experimental studies of safety of moored ship
under landslide surge action

CHEN Li', YANG Qufeng’, YU Tao >*, WANG Pingyi®*
(1. China Three Gorges University, Yichang 443002, China; 2. Guizhou Transportation Planning Survey and Design Academy Co. ,
Lid. , Guiyang 550001, China; 3. National Engineering Research Center for Inland Waterway Regulation, Chongqing Jiaotong
University, Chongging 400074, China; 4. Key Laboratory of Hydraulic and Waterway Engineering of Minisiry of Education,
Chongqing Jiaotong University, Chongging 400074, China)

Abstract; With a fast development of hydraulic engineering, the hydropower engineering and port waterway
engineering in the middle-upper reaches of the Yangtze River, how to ensure the safety of the moored ships in the
inland navigation ports under the action of landslide surge is an exiremely important issue. In order to well
understand the influence degrees of the landslide surge impacting the inland navigation ports, model test researches
were carried out by taking 3 000 t deck barges moored in the Jiannan Tuokou port as a research object. On the basis
of analyses and studies of the impact factors of the mooring force and the impact energy by the action of the
landslide surge, the change law of the mooring force and the impact energy was found out from the surge wave
height and water depth. According to the specifications and test data, the empirical formula for the mooring force
and impact energy was given by a regression analysis. Ascertaining the influence degrees of the landslide surge
impacting the inland navigation port, some countermeasures and suggestions were put forward for the port operation
and management. The research results show that the findings have a high practical value and can be applied to the

forecast and prevention of the landslide surge impacts on the navigation ports located at mountain rivers.

Key words: landslide surge; mooring line force; impact energy



