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Figure 3 
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Figure 5 
 

 
(a) ISPH (diverged at t = 0.53 s) 

 

 
(b) ISPH_APD 

 

 

(c) ISPH_MP 
 

 

(d) ISPH_MPAPD 
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Figure 6 
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Figure 9 
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Figure 10 
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Figure 11 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 12 
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0 1 2 3 4 5
2.25

2.50

2.75

 

 

 

 

t(s)

V
(m

2 )

 Theoretical value
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 19 
 
 
 
 
 
 
 
 
 

 
 
 

0 2 4 6 8 10

0.00

0.05

0.10

0.15

0.20

 

 

x(m)

 Analytical solution
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

H
(m

)

(a)
t=2.0s

0 2 4 6 8 10

0.00

0.05

0.10

0.15

0.20

 

 

x(m)

 Analytical solution
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

H
(m

)

(b)
t=3.1s

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 20 
 
 
 
 
 
 
 
 
 
 
 
 

 

0 2 4 6 8 10

0

1

2
(a)

 
 

t(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

P
(k

P
a

)

0 2 4 6 8 10

0

1

2

  
(b)

P
(k

P
a

)

t(s)

 EXP
 ISPH_MP

 

0 2 4 6 8 10

0

1

2

  

(c)

P
(k

P
a

)

t(s)

 EXP
 ISPH_APD

0 2 4 6 8 10

0

1

2

  

(d)

P
(k

P
a

)

t(s)

 EXP
 ISPH_MPAPD

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 21 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 22 
 
 
 
 
 
 
 
 

 

 

9.6 10 10.4 10.8 11.2
0

0.2

0.4

0.6

0.8

0.0 0.4 0.7 1.1 1.4 1.8 2.1 2.5

x(m)

y (
m

)

P(kPa):

(a)

t=6.5s

  

 

9.6 10 10.4 10.8 11.2
0

0.2

0.4

0.6

0.8

0.0 0.4 0.7 1.1 1.4 1.8 2.1 2.5

x(m)

y (
m

)

P(kPa):

(b)

t=7.0s

  

 

9.6 10 10.4 10.8 11.2
0

0.2

0.4

0.6

0.8

0.0 0.4 0.7 1.1 1.4 1.8 2.1 2.5

x(m)

y (
m

)

P(kPa):

(c)

t=7.2s

  

 
 
 
 
 
 
 
 
 
 



Figure 23 
 

 
 
 

 

 

 

 
 
 
 
 
 
 
 

0.00 0.36 0.71 1.07 1.43 1.79 2.14 2.50P(kPa):

  

10 10.25
0

0.1

0.2

0.3

x(m)

y (
m

)

(a1)

  

10 10.25
0

0.1

0.2

0.3

x(m)

y (
m

)

(a2)

  

10 10.25
0

0.1

0.2

0.3

x(m)

y (
m

)

(b1)

  

10 10.25
0

0.1

0.2

0.3

x(m)

y (
m

)

(b2)

  

10 10.25
0

0.1

0.2

0.3

x(m)

y (
m

)

(c1)

  

10 10.25
0

0.1

0.2

0.3

x(m)

y (
m

)

(c2)

  



Figure 24 
 
 

 

0 2 4 6 8 10
-2

-1

0

1

2

3

 

 

t(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

P
(k

P
a

)

(a)

4 6 8 10
-2

-1

0

1

2

3

  
P

(k
P

a
)

(a1)

t(s)

 EXP
 ISPH_MP

 

4 6 8 10
-2

-1

0

1

2

3

  

(a2)

P
(k

P
a

)

t(s)

 EXP
 ISPH_APD

4 6 8 10
-2

-1

0

1

2

3

  

(a3)

P
(k

P
a

)

t(s)

 EXP
 ISPH_MPAPD

 

0 2 4 6 8 10

-1

0

1

2
(b)

 

 

t(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

P
(k

P
a

)

4 6 8 10

-1

0

1

2

  

(b1)

P
(k

P
a

)

t(s)

 EXP
 ISPH_MP

 

4 6 8 10

-1

0

1

2

  

(b2)

P
(k

P
a

)

t(s)

 EXP
 ISPH_APD

4 6 8 10

-1

0

1

2

 

 

 

(b3)

P
(k

P
a

)

t(s)

 EXP
 ISPH_MPAPD

 

0 2 4 6 8 10

0

1

2

P
(k

P
a

)

(c)

t(s)

 

 

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

0 2 4 6 8 10

0

1

2

P
(k

P
a

)

t(s)

(d)

 

 

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

 
 
 
 
 
 



Figure 25 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 26 
 

 

 
 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 



Figure 27 
 

 
 
 
 
 
 
 
 
 
 
 
 

0 2 4 6
-0.02

0.00

0.02

0.04

0.06

0.08

0.10
 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

H
(m

)

(a)

 
0 2 4 6

-0.02

0.00

0.02

0.04

0.06

0.08

0.10

 

 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

H
(m

)
(b)

0 2 4 6
-0.02

0.00

0.02

0.04

0.06

0.08

0.10

 

 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

H
(m

)

(c)

 
0 2 4 6

-0.02

0.00

0.02

0.04

0.06

0.08

0.10
 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPDH

(m
)

(d)

 

 
 
 
 
 
 
 
 
 
 
 
 



Figure 28 
 

 
 
 
 
 
 
 
 
 
 

0 2 4 6
-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

 

 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

P
(k

P
a

)

(a)

 
0 2 4 6

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2
 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

P
(k

P
a

)

(b)

0 2 4 6
-0.2

0.0

0.2

0.4

0.6

0.8

 

 

t,(s)

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD

P
(k

P
a

)

(c)

 
0 2 4 6

-0.2

0.0

0.2

0.4

0.6

0.8

 EXP
 ISPH_MP
 ISPH_APD
 ISPH_MPAPD  

 

t,(s)

P
(k

P
a

)

(d)

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 29 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 30 
 

 
 
 

 

 

 

 

 

  

 
 
 



Figure 31 
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