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Mine Water Inrush Spread Simulation Based on Particle System
FENG Wenqi, SUN Nongliang

(College of Electronics, Communication and Physics, Shandong University of Science and

Technology.Qingdao, Shandong 266590, China)

Abstract; In order to train staff, predict disaster and come to rescue in a virtual flood environment, the three-dimen-
sional flood spread simulation was conducted based on a particle system by using the Unreal Engine 4 (UE4) plat-
form in combination with the smoothed particle hydrodynamics(SPH) method. With the help of the open source na-
ture of Unreal Engine 4,the fluid simulation was first made by using the smoothed particle hydrodynamics (SPH)
algorithm and particle system. By treating the boundary with fixed boundary particle method. reconstructing the
surface of water body with Octree method, and rendering water body with the Shader of Unreal Engine 4, the mo-
tion of fluid was then simulated. Finally, the horizontal flow, upward ascent, and downward spread of water inrush
in the terrain of roadway were simulated. Experiments show that with a life-like effect, the proposed flood simula-
tion can show the law of physical spread in reality.
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Fig. 2 Fixed boundary particle method
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void WaterShaderOnSurface(float4 surfPos)

{

float3 surfNorm = CalcSurfaceGrad(surfPos. xyz) ;

float3 WorldPosition = GetWorldPosition(surfPos. xyz) ;

float FluidDist = (surfPos. w — lastPos. w) * WorldRayDirLen;

float3 WorldNormal = normalize(surfNorm) ;

WaterShader. OnEnterSurface(lastPos. xyz+ surfPos. xyz) * 0. 5f, FluidDist) ;

}
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Void BuildSBoundaryParticle(uint3DispatchThreadld: SV _DispatchThreadID)
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Spawn. Rate. Constanat=40 000. 0;



%6 1 5 SCHLAR TR T R G SROK & S ) HAT ST . 27 -

Spawn. Rate Scale. Constanat=
2.0;

LifeTime. Constant=1 000. 0;

Start Velocity = (100.0, 0.0,
0.0),

S B e Rk O R T AR VR
) % 0 2 A 0 RORL T SRR
FIAHEARAE » B 5 T 8870 H it
T A 3 7 A 0 S T G Ak
Ry L g RORS R 3 ) A
BREE i1 SPH 7K 3 18 5K fifk i B2 3R A

BT 2 0 5 o e L K 4 BEEHEHE
Wi T B A Y SR Fig.4 Part of the structure of roadway
GEKE 1] & GiE o F op, H Sy R

T3V T G 0 AR 4 K RV s T b 3 TR A i i 2 B HE K R R ) R A I SR AR . S8 oK b e A i AR
L K AR 5 e A R A AL AR T o e A s ] PR R EORE T B i A B R R B KT A W
.

2 7K B o A R A AR AR A FE M 3 SCET s pl T 2 055 BE AN P AT R X AR 5 A T T e 0 R R TR T
2 0 PN B QB R AORE - 1) 26 1 TR 7 s b BB B SAAORE 552 [ B T R S8 PN B AORL Y R D L B kLT 2
7 A 1) 22 R T E S DRI 7 A AR AE 2 S R B

RT3 A TH TN K G HE i EUSCR AN 5 s Hrp A R (0 AR IC A O SREOK e 3l a7 R S 2
AT LB B AR ROK AR S5 KU 2 18 AR TR A SF 2H 3 3 i 46 T AT TR 1w 2 S £ K I I A Ak A T S
IKALTF AR L3k B IS 7K O 2 T b Ay AR ) g 0 i R AR 3 L AR 20 LA A3

-‘p/ ’

(a) =2.0 s (b)=8.0's

(¢)t=12.0s (d)#=20.0's

5 BERKEZHR

Fig.5 Simulation results of water inrush in roadway
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