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Impulse wave ruir up generated by reservoir rocky landslides based on physical model experiments

CAO Ting, WANG Pingyi, HU Jielong
( N ational E ngineering Technology Research Center f or Inland Waterway Regulation, Chongqing
Jiaotong University, Chongqing 400074, China)
Abstract: Impulse wave generated by landslide in the reservoir area will adversely affect nearby bank slopes and may cause sec
ondary disasters. This study took the evolution process of the impact of impulse wave generated by rocky landslide on bank
slopes as the study object, and established a 3D geomechanical model of impulse wave generated by rocky landslide in the Three
Gorges reservoir areawith a similarity ratio of 1. 70. We studied the law of rumup of impulse wave generated by rocky land
slide through 27 sets of model tests with different combinations of width, thickness, and slip angle of the landslide, and proposed
aformula for estimating the rumr up of im pulse wave generated by rocky landslide. The results showed that the rurr up of impulse
wave would increase with the increase in width, thickness, and slip angle of the landslide. The width of the landslide had the
most significant effect on the impulse wave rurr up, followed by the thickness of the landslide and the slip angle of the landslide.
The result of the existing wave rur up estimation formula differed greatly from that of the rocky landslide model test value.
Based on the experiment, we proposed a formula for estimating the wave rumr up using the relative depth, Potain, and bank slope
angle, which can provide a theoretical basis for estimating ruir up of impulse wave generated by rocky landslide in the reservoir
area.

Key words: impulse wave generated by landslide; wave rur up; model test; influence factor; estimation formula

1201803 06 12018 06 05 12018 06 14
: http: // kns. enki. net/ kems/ detail/ 13. 1334. T V. 20180614. 0644. 006. html
s EER B AR 4 (51479015) 5 KT HEAR A 705 BT R 2 (5 ) T1H (cstc2017jeyjBX0070)
Funds: National Natural Science Foundation of China (51479015); Chonggng Basic Research and Frontier Exploration Project
(estc2017 jeyjBX0070)
S (1988, &, WIEF AR BN, ST, B RE A, EEMNEKI B 1T AT T B mail: 1214433724@ qq. com
BV (1964 ), 55, R N, 0, 8L S, EZAFOK D) J) 5 i R T R .

KFITFEMR  « 159



F 16 % B E 98 H1- mAALE S AR A& 2018 F£ 10 A

LA = Ui [X D i e X, = Al E K BA
K, B & R EE X 3203 iR B, W 3OR AR IR B R A
Ptk /b, B KA T R ol BT 35 AR AT ER
WS, W3E ST R, 7R T 13 moAA R IR L i
T BRI e R PR X R TR A R
U SE R, X DX 4R DX AT R TR K F T
AT, A2 T 9 3 51K IR ALK F A R T i
TR E 2 1 S IR LT R —, PIRIE
ER I T 46T 20 tH 40 30 AEAR, H T SR B
HUPE, EATIIC R TR 2 R 2248 24 5, H 1 TE
AR A 2 KRR S i RE AR LS
FHF 10 550400 Ryt ot K SO R | kg TR
R F M HF o 45

FROA 256 A 3, 1 2 28 AU IR TE
FRIT TEZHIBTIT, W PRI 55 SRR IE
oA KM A AR A, 4 T L BIC R 5
2 KR RIR 19 73R B RN GHA F B
TS SEXTAN R 0 VR I feg A 5 M WL, 0L Y T o
JHT- MRS M AR IE i i 54 5 2 51551 4y
T T SERTHEL W) 41 SR X IRIE = RO I, 45 X
IRNE TR ARG R Z AR, X KR 2% 52 By 75
BT R S. DLEWTTER 2 B0 R SRR G| R
(IAS R, H. 88 22 7 AR rRadt AT, DR TR TR ¥
FELFR ZKAASE it R, 00 AN [RIRBIRAEE, DT i
REAEFEIEEEARE LR TR MR T
EE R ONEY KR 258 AR, g KT
EBUNE . SEERARGET X T =Rk T, OF
G Aty TR AR R 1 25 R AT 1 LR, 46
R U0k 52k R 2 R BOK, Hh il R 05 ikt 5
4R SR B O EIL. DLERIRMSE TREIA N
R VIR e R DI e B, VEVEAE Y X 4y TSR AT
TR R SIE R, 45t T RIE 5 R A L e 5
PEA RS 22 3K, I I B M A5 B IR IE . B
X = R DX I SBORIR G, e i — L A B,
TN S TR R, DR L TR e K, Y LT A 2 v
FERIE M. VEFEN D F Y ST R T
SN R 2 XS5OI TR LR W 7T, 2 R A R TR
FOME R s 11K R ™ IR T — R4
BEA TSR IR RFE AT TT, DLHEAE /K SO AON 20
A TR LA TR I A 2 BREL Xy T e
AE FBORIR, JF A& T A 9% 8 TR R R
€ ftisis K.

AU FEAE T Y TR B AR IG FE A L, TR RS
(R S A B 58 TP TR T A S A3 I R T

* 160 » KFITEHR

I, AT R A R AR AL, SR
o SCHEATRS LE, PP X I TR A A 8 0L 45 RV
IRIE A 3, UG HE & R X B R TR TE =i
i AT

1

ARSC MR AR = 0 5 M VL R e 165 3k B, B
T HEF B m A2 93 55 m, W5 B B 4 N
30°, XF RS N 20, AR ALE R 10 70, k4 =
Z AT 7K AL 145 m< 155 m 175 m, BIZKIRXIE = 5
MAAS K HZK BRSO, B IR BB /N AR SRR
A RGO, BIAZE 145 m 38 AT 7K A7 I B T3 K%
Q 74 m. HUEHEZ N RTR R, NHRRKE
T ke i, #8 3 R AONK IR 22 BN B, SuE
TR R0, G K THIARE B8 7= A= 1 0 sl 20 v, AT 1Ak
FOK AR 5577 FEIRTIR, D 78 40 4 305 I 35 11
P, VIR 5 RIS [F] 2K U8 /N B At A I B L
YA O R AR, HLRE B R i RIS (17 1 2%
J£2 5g/em’, LI 15 38 3R NK Ak o] PR 3% Y A
ANFINEGL 90 5 F 3 AR I 7KOPR 285 D o 34 4 i 2 W1 e
5K TR fik

1
Fig. 1 Model of landslide
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Tab. 1 Levels of each factor

[ 2 7K~ WA TERE m WYEAEE/ m WA ()
1 L5 0.6 60
2 1 0.4 40
3 0.5 0.2 20
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Fig.2 Model of the test
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Tab.2 Test results
RS %)%/ m JEJE/ m FHE(°) €/ m
1 1.5 0.6 60 8.974
2 1.5 0.6 40 8.615
3 1.5 0.6 20 8.375
4 1.5 0.4 60 7.850
5 1.5 0.4 40 8.375
6 1.5 0.4 20 8. 420
7 1.5 0.2 60 5.982
8 1.5 0.2 40 6. 850
9 1.5 0.2 20 4.547
10 1 0.6 60 7.658
11 1 0.6 40 7.179
12 1 0.6 20 4.547
13 1 0.4 60 5.025
14 1 0.4 40 5.982
15 1 0.4 20 6.700
16 1 0.2 60 3.589
17 1 0.2 40 5. 400
18 1 0.2 20 4.150
19 0.5 0.6 60 4,547
20 0.5 0.6 40 4.068
21 0.5 0.6 20 3.111
22 0.5 0.4 60 3.014
23 0.5 0.4 40 3.750
24 0.5 0.4 20 3.350
25 0.5 0.2 60 2.560
26 0.5 0.2 40 2.393
27 0.5 0.2 20 1. 840
3
Tab.3 Variance analysis
IRERIE BEFHM HHE WHE F Prob> F
B 86.3183 2 43.1591 76.2101 4.41E- 10
JERE 23.7587 2 11. 8793 20.9764 1.23E- 05
TR TECI £ 3.8017 2 1.9008 3.3565 0.055345
B 11. 3264 20 0.56632
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Fig. 3 Relationship between impulse wave

rurr up and width of landslide
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Fig.4 Relationship between impulse wave rurmr up
and the thickness of the landslide
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Fig.5 Relationship between impulse wave ruir up

and slip angle
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Tab.4 The commonly used empirical formulas of wave rurrup
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Fig. 6 Contrast diagram between experimental and calculated data
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Tab.5 Calculation formulas of impulse wave rurrup in reservoir area and their results
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Fig. 7 Contrast diagram between experimental data

and calculated value of fitting formula
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Fig.8 Contrast diagram between ex perimental data

and calculated value
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