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Tab. 1 Test conditions of numerical simulation and drag force
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Fig. 3 Layout of dam buttress and cross section (unit; m)

3.1 ZERIBHERERENET

SCPR TREFP IR B 2, HIRAR LA — B, B0 2 DI T M, 4n &l 4 i, e R EL ) 12 1T 2K
{ERERYTF T AR AU 58 0 SHE R AR A 92 2% M A A9 A 2 Bl S B 350 S HES , U8 ] 6 4 2R 390 7K
T b5 AR IR S AT 5 A DB, X 4 A4S IR AR AR IR R il K TH R BB, F B A S 26, 301
TSk AL, A R €, LU X 2K 5 AR A 1T
WEE, I 4 A DX i Wl e an &) 4, Wl ot

sy 0
HFTk

St KR R AR A, AR RS K 50 em (Y57
I B R2 600 kg/m®, B HAKE A 6 Bl 4 SRR A
A A o E RIREREE Y AR , T Bl i 2> B 5 A KR , H Fig. 4 Layout of dam buttress root stone

WEREVK S RECH 0. 1, BRI RS H A LK 5 K ib i

FAH 0.4 HANGEYE 30 m, K 182 m, MIHE &4

K 3 A B QiR 5 TR, A B 1 R A% kK 1 k%2 Riik3
He 3 %1 0.50 mx0. 50 mx0. 50 m (&, MA%H 2 %

FH 0.25 mx0. 25 mx0.25 m R, Rk 5 2R 40

T4~

K5 Rk oy

Fig. 5 Diagram of mesh division



48 KoM ok B T OB ¥ R 2017 4F 10

PG TR it T. K A7 339.98 m A1 % it /K iz
341. 32 m ORGSR o7 i BE T HARE . 180 AR DX 3] 4 7K
£70.5 m, A FIKGEAE 180 s INH1 0.5 m Z#7 LT+
% 1. 84 m BESGAREETE 1. 84 m 11 Ab % 52 A N 14 2 8L
s il L A 5 0000 RS 1T AR A D RE 1 5 AR IX I
L BE AR RS, THEEEA 300 s,

3.2 WRAEXSH

Bl 6 25t T 1032 SR v AS [R) B ] s i AR A 78 2R 15
BT gy T W AR, H I 6 AT BT, T0 s
A 25 Ak AL B /N, IR SkAR A A NS 3l AR X
IR A1 8 1k JCAE A 5 120 s Bl 3 Ak A K 457
1o, e VR Sk B K A0 It A R, 0 A AR A i B R A%
By, P T Sk rh AR A 6 B G 0L 5 150 s B 3R Sk
A RS K RFGETE 2. 0 m/s ZEA BT AR A 2 )
FEME Pkt i m SR S, WK A AL AR
AT BN A I AH B R AR 5 180 s S LA Sk AR A7 7 7K
TAVE TR BEAR 4 ERAE 2R | IR 707 e AR A HEARAE 3L RiT Sk
5B AEAL X8, D BOR A R G, 185 kb5
I WU Sk AR A FH IR VR 25 I B4 A% 2015240 s Bl TR Sk ARAR A 8 20 ™ 5, S AR A AE RS sl R P I A AR
FIBHESVE R, T S K R , BBk 3. 6 m/s, P23k TR Sk AbAR A 1938 Bl BE e b, S A A
R H 3300 s THAZE R R U Sk Ab TCAR A 3 26 AR A R0 43 ME FRUZE LBt 1], 0T 3k 55 1 85 A 04350
SR E R KT 5 T 5 A AL B ER A AR A A BN AS | (R FE R A 2 AR b O R I B 3B 32 0K AL iRl
BN,

Bl 6 AR ] R ARAE KA B

Fig. 6 Root stone movement at different time points
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Fig. 8 Diagram of drag force comparison
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Numerical simulation of root stones lost in dam buttress project

LIU Peixun', LAN Yan*, CHEN Yuhao', YAO Chi'
(1. School of Civil Engineering and Architecture, Nanchang University, Nanchang 330031, China; 2. Yellow
River Institute of Hydraulic Research, Zhengzhou 450003, China)

Abstract; In order to study the loss of root stones under the action of water flow in dam buttress, based on the
Flow-3D software, a mathematical model for studying the loss characteristics of root stones is established by using
the GMO model and the RNG k-& model. The numerical flume test of water flow acting on the cubic block is carried
out. The water forces acting on cubic block simulated by the numerical model and calculated by the formula are
basically the same, which indicates that the numerical model is reasonable. Then this numerical simulation method
of root stones lost is appplied to an actual dam buttress project. The result shows that the most serious area of root
stones lost around the dam buttress is the front head of the dam, and followed by the upper cross corner area. It can
be found that the movement of root stones in the front head of the dam is the earliest, the rising rate of water drag
force is the fastest and the distance of movement is the farthest. The movement of root stones in the upper cross
corner area near the front head of the dam is early and the loss of root stones is serious, while the movement of root
stones in upper cross corner area near the upsiream face area is later and these stones move to downstream gradually
as the water flow velocity increases. Root stones in the upstream face area and down cross corner area are less
affected by water flow, with basically no root stones lost. The root stones lost don’t continue to move with the water

flow, and most of them scatter in the dam crotch.

Key words: dam buttress; root stones; Flow-3D; GMO model; drag force



