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(1) % levedtiresion ¥ ik B RER) B 1 B RIOBAL, ALLFRn &SR CGnf A
FRAHBE I, W] e B A BoR AR /D

(2) #0000 T [k PRt %, M LR gt iR 2 R

(3) RS, MR SRR T R4 AT VR Y
(4)  * FhiE. BRI NI 2 AT AR, B2 e s

(5) "RV RSO, A B R,

(6) T A, EIEACHS A 2 S

D) ;ﬁﬁﬁ:E%ﬁﬁ%%ﬁ@ﬁ%%%ﬁAw@%@t&%%ﬁ%%%
{H

(8) < MIRALEE: WEMRSMN. HESH,

(9) M Sepnsbifits, YEESSEAREIRRME . K0 B, S, M
W s e e 2

(10) = AFPEEEE, FROE T, W B RRE, MIRAREE, SRR

(D) & AhrieE. WE X, Y. Z B R Em i on i g . K. HHEL
oA B 4 T

(12) WsgypE, JRsm ey Rgie (die, $i2);

(13) & il ], SmIAEES, T E S EU R Rk
AN, BRIMEN 10, wKIHEEZE 500, /b2 1;

Bl e ], ‘
(14) WEIHAA;
PR BB
(15) BB MR

(1) SEEREL R Yy i,

A7) = .
D2 BT b YT TR T =2
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BRI SRR U, A AR BRI PR A 2048
& oplt U IR DA AR, JEFMGE CaTRUONZED . FTOT T 53
T8 VNS LR T R
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B6E Massflow (5> HANH

Massflow &I EIT Ansys, PFC SEHAFH @ ftis T 530, M7 Al UE R IZ L
input.txt XA NS EORE, EIRSEBAERAEAL, JT &R ERE TR, AR T
ZIF R G

a2 TRARRE
*nregions
WEITHR X, HJE I iR B X O ST R X e 1, — R B IX R

WEN—A, HAZZREGE A R AR, TR XA 5 2070 v E R —
JEEE R AT R X .

*nregions,] 15— MHR X, HEBCE S —MHREX I ETE

*type, 1

*erosion,0

*nregions,2 125 AN E X, HEEE S Z/MFEXH
*type, 1

*erosion,0

*nregions,3 125 =M E X, HEEE S Z/MFEXHEH®
*type, 1

*erosion,0

BEITHRA

*type, compute _type

compute _type: & X THH X kA
1. R AR

2: BRZHR
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3: ZJEHMHG
&2 L

*type, 1
LR AR

*erosion

BOE T R PR B B LR A Y

* erosion, erosion_flag

erosion_flag: &% BRI, HAGH:

0: AHEIRIRY

1. SRR, REEREN 1, FERMEEREMETEAXNSE.
S SH LY

* erosion, 0

A REIIRIRY

*density

BOETHARE 2 1525 FB S LT AL
*density, variable flag

variable flag: 8% 2 G, HAEA:
0: ZAMEREONEEL  (BRUABRCED

1. BB EREI A KA. WA R W EY 1, 7 EE A S .
W& SE L
density, 0

*grav_inertia

B SR PR 5 2 BRI X T s s -
*grav_inertia, variable flag
variable flag: &5 %5 REMUE I B R 2w, HAEA:
0: AN R RSB 77508 3 7 Ik B 1) s el

o 5 SRS AT 73 ox E N A i
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224 524

*grav_inertia, 0

AN R FRAG 1 T %) B 3 i T B 1 2
*ndim

BE I HYEE

*ndim, dim_num dim_num

THREYEE

1 — 4y

20 YRR (HESEREAL) BRIAIETR

W 2HLH

*ndim,2

FORTHRYEREON 4, Blm XY AT T 20 iE 5

*ndim, 1

RN 4, BDIIA X BT EANE, AR Y T R E
B

*mbc

BEINF ghost 15 AL

*mbc, node_num

node_num: FEAUTT RN (BRIAREAUY RO 2D
S SH LY

*mbc, 3

BE =AM A, REEWT
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SETS B

",
+ + + * * ok
+ + + * * *
+ + + * * *
+ + + * * ok

K6-1 U515 MY A

*remesh

[P % E A 7 i 2
*remesh, remesh_flag

remesh_flag

e 75 P LI 7y
0: A7 P
1. EHR o R

S SH LY

*remesh, 0

THERURE AR A AN BRI 7 R A
*remesh, 1

FETHELERE R RS BRI R
*mpi

BB AR R A A (mpi) P55
*mpi,mpi_flag
mpi_flag: = RHADAAAXNFE (mpD) THHEITE, HAEA:
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ASKH mpi THE
K mpi THE
WS L
*mpi,0

ANKHA mpi THE
*omp

BEIMTHEANAFARE (omp) FEMAITHENL CPU ML CBRIAREEH]
CPU NN 1 19

*omp,omp_flag

omp flag: FATILFENFHEIE (omp) FHMEAMIFENL CPU M, HAEH:
I-N, N itH#Hl CPU &

S SH LY

*omp, 5

i/ 5 /> CUP #HTIHTIHE.
*limiter

i LI R A 4%

*limiter, variable flag

variable flag: JHERHIZED, HAHA:

1: ff Fminmodid & [R#I282: ¥ Fsuper beeidl R #HI#53: 1# fvan leerifi &}
il

4: AFHIMCHE & B 25

S SH LY

*limiter, 1

{# ] minmod i & R H1]#%
*ql_flag

BB IR IAR = N 7 X
*ql flag,ql flag
ql_flag: & WG RAAREE AT, HEA:
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L FHARSERREE b fa A
2: {ERMEE surface N4 S5 540

*ql flag,1
Ik GRIRENEN X S MNP
*ql flag, 2

VIGETRAR B EE 4% surface Fi\;
*solver

K feds 7 =
*solver 1 FonH PR Z 40k
*solver 2 KA FRAKFRIE

*create, grid

MK xy LR, #0007 IR W SCPEE AR S50 A
PRI 2.
) IR

*create, grid, file, file type, filename

file_type: FEHLRIARAE B KSR

dem: IHid USGS #rétf dem SCAFERA

filename: S fF44 CCfFAHBEA Hak:, AREESHETH SO
b)FIA

*create, grid, input, region, ncols, nrows, xllcorner, yllcorner, cellsize x, cellsize y
region: THHE XY 'S

ncols: KIFMIHHEXHAIEH, B x Jria B4 mdH
nrows: KARTHEXSATHH, B y Jim By mcH
xllcorner: KI#AR/ T x AAH5

yllcorner: IR/ T y AAAR

cellsize x: x J7 [a] A BE

cellsize y: y J7 MR EE

S SH LY

) AR
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*create, grid, file, dem, z.txt
RS EEMNUETHE T ztxt FEEA
*create, grid, file, dem, c:\test\z.txt

THE X MRS B c:\test\z.txt HHEEA

b)FIA
*create, grid, input,1, 20, 30, 0, -1, 0.1, 0.2
5~
sk
sk
- 2F
1k
ok
_1 [ | Il Il Il I Il Il | Il I L L L L I L L L L I L L L L I L L L L I L L
0 1 2 3 4 5 B

X

Kl6-2 XHLMkS ik B
n EETR, FIRGAEIETTERXE 1 A 30 17, 20 %), X JyHEdE S
O, HICPRER/NA 0.1m, Y TR SON-1, BT R/ANA 0.2 m RN Y4
AL

*Kk, number, Xx,y,z

ke ESCH A

number: HE XV KT

x: x 77 A ARRR

y: y HiU7 IR AL R

z: z U7 RARR CEP R e/ = )
WS L
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*k,1,-50,-25,0
T 1 x ARBRN-50, y ABBRN-25, z ABERN 0

*rect, number, keypoint_1, keypoint 2, keypoint_3, keypoint_4, region,

topo/ surface

rect— £ VY

number: PUiAIE S5

keypoint_1: VUIZIETIA 1 %'

keypoint 2: VUiZIETA 2 %5

keypoint _3: VUiZIETA 3 %5

keypoint_4: VUL 4 %5

region: TTH X5

topo/ surface: MU/ [ =2

WS H L

*rect, 1, 1, 2, 3, 4, 1, topo

FEXP 1 FAERBT A 1,234 A% TR 1 KUY
*rect, 3, 9, 10, 11, 12, 1, surface

FEXH 1 AT AL 9,10,11,12 MRS 3 U] e

*create, topo

AR X AR E R, AT BN . TR R
T BB =M.
) NICAEA

*create, topo, file, file type, region, filename

file_type: FEHLRIARAE B KSR

dem: IHid USGS #rétf dem SCAFERA

region: THHE XY 5

filename: CfF44 CCCfFE2HBEA Hak, ARAETH O
b)fir & BIE

*create, topo, gui, region

gui: EE AL EL RS REIEME ARG
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region: THE XK 5
o FEF EHERBEH

*create, topo, custom, region

custom: 7EFFEF B EHEB N

region: T XIS 5

X BRI EEL geo_topo_custom.f90 FERK.

A SE LA

a) NS

create, topo, file, dem,1, z.txt

TREXE 1 HEEREENSETHRT ztxt A, JEa1A g ongiiah e
MR

688000

Kl6-3 MHUESCAF N mi AR5 B
b)fir &4l E
*k,1,-50,-25,0
*k,2,0,-25,0
*k,3,0,25,0
*k,4,-50,25,0
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*k,5,0,-25,0
*k,6,50,-25,50
*k,7,50,25,50
*k,8,0,25,0
*rect,1,1,2,3,4,1,topo
*rect,2,5,6,7,8,1,topo
*create, topo, gui, 1

THREIXE 1 M e fE Bl fl—if A s i e, an s BIs .

Kl6-4 Az Bk T TP X %
oFXEF BHEHEBY

*create, topo, custom, 1

TFREXH B ERE(E SiE 7 AR T B2 2 geo_topo_custom.f90 58k

*create, surface

A F 2% A

*create, surface 72 WAITE *create, topo 22 JG, FANLASCIRMLHEE B
ZJa, AReilid R et RS SRR EE B .

IS M RS BOR GV AW IE IR, MR E S BT DU SO
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T, TR Rl R MBS =M A,
a) NITHFEA
*create, surface, file, file type, region, filename
file_type: FEHLIIARAE B KSR
dem: iHid USGS #rétE dem SCAFEEA
region: THHE XL Y5
filename: CfF4 GO BEA Ha,  AEEHETH SO
b)fir & BIE
*create, surface, gui, region
gui: GBI L SO RAEME MIEE R
region: THHE XY 5
oFXEF BEHEEBY
*create, surface, custom, region
custom: ELFEEAE TP B HEBK
region: THHE XY 'S
XTI ¥ BRI AE L geo surface custom.fO0 5E .
S SH LY
a) NITHFEA
create, surface, file, dem,1, z.txt
THREX R 1 P &EE RN EITH R zaxt A
b)fir & BIE
*k,1,-50,-25,1
*k,2,0,-25,1
*k,3,0,25,1
*k,4,-50,25,1
*rect,1,1,2,3,4, ,1, surface
create, topo, gui, 1
THHXYCNIIATE (0,50)%(-25,25) JEFEAZEARESN 1 m.
oFXEFF BHEEBY

*create, surface, custom, 1

THRXE 1 P RS Bl &L geo surface custom.f90 5EhY
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*create, bound

RO, SN EFEN SN, TEFR T I B EiiFis =, Rl 7 42
=il S 5%

(1) SRRId G454t

(2) FRLF %

(3) HEL KAt

a) A\SCHEE

*create, bound, file, file type, filename, region

file_type: FEHLRIARAE B KSR

dem: iHid USGS #tr#tf dem SCAFEEA

filename: (R4 (OB Hak, ARAETHZO
region: THHE XL Y5

bEEEF ERHERBK

*create, bound, custom, region

custom: 1L AE F R B BB SR CE U A %A
region: FHE XSS

XA BRI B 2L geo bound custom.fO0 58 .
WS SEH LA

a) NS

*create, bound, file, dem, 1, z.txt

HHEXE 1 R ER SR HET ztxt A
b)EEEFEHEEBH

*create, bound, custom, 1

THHRXE 1 i FHE B Em geo bound custom.f90 FEAK

*material

S SUPRUR
*material, region, property, property value
region: THHE XY 5

Property: #EUEME, M5:
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density: M E}E

friction: J5k i BE FRAB Y

earthpress: 1-JE J1 23

vel dis_coff: Z&E /1 R4k

property value: 1R} E A

IR RENE N density, NIACHRZEEE(H

WM EHEYE A friction, WIHEH | MTFNEEBRRA S
(friction_type) %A J5 JE X I JEE BAR T (1) 244«

1: coulomb Y (KAL) | MINSHOANE T . FIREERE. M2 BK
£ 71 55

2: Manning 8 (2 THAD , BASHOVECHER

3: Voellmy % CRLTHAD , NS HONEES REA KSR EL

3: Bingham %8 CEMEEED , HASEOWRER JIRREE R 5L

S-n: JEE I 2 [ EEEASAY.

Custom: F 7 HE XA, $ANSHCN B € LS B B 28Ul anspt
KBHEVE)Y earthpress, JEVEMEAIA N BEEE A MBI BESE A, BAOvIEE . Hrh ik
Tt AKXIT

k Aive 2
ac = 22 ><[1Tr\/l—(1+tan2 §)c05“¢]—1
k passive COS ¢

W 2HLH

*material, 1, density, 1000

X 1 WA BN 1000 kg/m?s

*material, 1, friction, 1,0, 0.5,0

XHL 1 IR RHR L R BE AR RN PEAC AR (Coulomb) , HENZEIIN 0; FEEEE
N0.5; K RECh 0.

*material, 1, friction, 2, 0.02

XER 1 BRI R IR EE A AL O & T (Manning) , HIL 27 240N
0.02,

*material, 1, friction, 3, 0.2, 200

DXHE 1 (AR R B AR A Y BT AL (Voellmy) , HIEEEEERRHCH 02, &3
XN 200

*material, 1, friction, 99, 3, 0.2, 0.3, 0.5
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XBR 1 BRI R R EE AR Oy B SO, A 08 3 4, S 8UE )
A 0.2,03,0.5.

*material, 1, earthpress, 0.8, 0.5

XB 1 MR ES R LR 25 A (D) A B A AL R EE A
Sl 0.8 F100.5,

*material, 1, vel dis coff, 1,1,1

FORH) 5 225 RE 2 B /) Ai R AL

*material_assign

BEM B

*material_assign, region, position, mat_flag
region: THHE XY 5

position: R DXHUH L@ E M BCIER I BCE R T,  DLAIWTEEE 6oL, HEA
0/bottom: [X P HBAZ BEYE /)

1/top: X HRIGHIZ FEA )

mat_flag: RS2 EE T, HAEAH:
0: ERAZELT

1: SZEEHET)

W 2HLH

*material assign, 1, 0, 1

TR 1 KR E 2 E )

*material assign, 1, 1, 1

THEXHR 1 BT 52 BE 2 7

*material _assign, 1, 0, 0

TR 1 RREASZ BEEE T

*material _assign, 1, 1, 0

THEXH 1 BTS2 BE
*time

R PSS
W EER S K
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*time, 0, total time, dt,

total time: T L [A]

dt: B THEPREER R K

b)AZH E] 25

*time, total time, dt, courant number

total time: T L [A]

dt: FIaGTHE D ED K

courant_ number: courant #{

S SH LY

*time, 0, 100, 2

KA BEERAPK, THEERN 100s, EEREZEK 2s
*time, 1, 100, 2, 0.25

KA A, TR 100s, WIS AR 25, courant A 0.25

*output

PASC AR it - S 45 2R

)i AaE DEM X3

*output, output_num, dem, output_variable, region, output_time method

output num: i 245

dem: FiHFRAE dem HUEHE

output_variable: #itHiLe it AR, FEMAR huy,

h: BEREE

u: BBk x 5 AR

v: IZEAR y J7 AR

region: 15 X5

output_time_method: 1EFF4 tH A% & i [A] [A] B% 7 72

1. [EEIS TR IRIRR ARG, T R 2 a0 ] 5 1B e e 1) 32

2: FE I TRIRIRE, 5 T e N B N RN, R RN — A Bk
FRTERF ] o

b)si tecplot SCHEHE

*output,  output num,tecplot, output tecplot method, region,
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output_time method
output num: i B 1y 2 O 5
tecplot: fiith tecplot 4% EHH
output_tecplot_method: #iiti tecplot J5 =k
1: DAHREEi tecplot
2: PMARIE S tecplot region: 115X 4% S output time method
176 3t AR R [ 1) B 05
1. [ R TR RR DA, i T e 2 ] 5 A] b I 1R A2
2. HE I TR TR) RS, T Set N O SR RN, SRR AN — A Bk
FRY IS 1]
S SH LY
*output, 1, tecplot, 1, all, 1, 2
BERE 2s DA tecplot TiA% ke th BT X e 4= i = 1 H 45 R
*output, 2, dem, h, all, 1, 4
R 4s % dem (IO A XKIE A2 T h AR R4S
*output, 3, dem, h, all, 2, 3, 0.1, 0.2, 0.3
fE£ 0.1, 0.2, 0.3s #% dem AR —XI/EHH) h AZRLS

Input SZ4
*nregions, 1
*type, 1
*erosion, 0
*density, 0
*grav_inertia, 0
*ndim, 2
*mbc, 2
*remesh, 0
*mpi, 0
*omp, 1
*limiter, 1
*ql flag, 1
*create, grid, input, 1, 101, 51, -50, -25, 1, 1
*k, 1, -50, -25,0
*k, 2,0,-25,0
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*k, 3,0,25,0

*k, 4, -50, 25, 0

*k, 5,0,-25,0

*k, 6, 50, -25, 50

*k, 7, 50, 25, 50

*k, 8, 0,25, 0

*k, 9, 30, -5, 40

*k, 10, 40, -5, 40

*k, 11, 40, 5, 50

*k, 12, 30, 5, 50

*rect, 1, 1, 2, 3, 4, 1, topo

*rect, 2,5, 6,7, 8, 1, topo

*rect, 3,9, 10, 11, 12, 1, surface
*create, topo, gui, 1

*create, surface, gui, 1

*create, bound, custom, 1
*material, 1, density, 1000
*material, 1, friction, 1, 0, 0.1, 0
*material assign, 1, 0, 1

*time, 1, 0.5, 0.02, 0.125
*output, 1, tecplot, 1, all, 1, 0.5
*output, 2, tecplot, L,all, 2, 3, 0.1, 0.2, 0.4
*output, 3, dem, h, all, 1, 0.5
*output, 4, dem, h, all, 2, 3, 0.1, 0.2, 0.3
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BIE THELBIBRAME

FAVFRME LR AN RG], K EF, @\ R K LA P
T BARX RG], RN U8, A=, Wik BTG IR X L A
AREBIRIE, BATRRRAYGE R KT B CIF R RG], 28N eI, 52
PEGBAT, UFBIE 2 B4 .

casel TN BB

REINB

AU SR Massflow BB — /> 248 RUBE T St el /L, TSR &
TR EIT-1;

JE TH Hb T #5152 15 M 0

XITEEA Im, xRN T 03miRfAm N 0.4m, &M 7 IR A4 m 0,

FITE 1A S5 BN S, RIREIL 464

FERBACR A & RN, AHR S RGN 0.02. LR RBOCNERL 1.

B7-1 2 oy By s 7

RIES R

B MR, N casel, ¥IHAT M massflow.exe. main
AR solver.dll#E NLERZOCAF R H T .
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BB 7 casel AN input.txt FEATIHERTN R B S, U
BAZHKE . BERIIAL LD RES.

BEXT TS S AT G T A v A P A 7 T AT B

T ()

P A #E main SC 32 th FT JF massflow.sln  H 1718 B0AH B ARS8 o
Microsoft Visual Studio (VS) ZwiFM =i E i Massflow.exe XI5 2 2471 TAESC
R H s T JE SR

HITH P EE U EBEFTEELE geo depth custom.fO0 FATHIW B U :

do i=1-mbc,nx+mbc do j=1-mbc,ny+mbc

if (x(i,j) <= 0.3 ) then

q(1,ij)=0.4

else

q(L,i,j)=h_dry endif

enddo enddo

Jie (7D

SR Ay A B ALY, MR e A U S input.txt T EAERBI AR L. %
S B FANHE SRS B YR BN, RIEA A z=0,

FABAT S B E AR o S input.txt A

B=0: TASHRETHG, casel THEE XM (massflow.exe. main SCAF
Je. solver.dlls input.txt) XHHATIHF massflow.exe E1T.

AT HE S5 ) iy 2 34 —input. ext

W 1. BIEF R EMENRA = E
*nregions, |

*type, 1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0
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*omp,4

*limiter, 1

*ql flag,1

*solver,1
*create,grid,input,1,100,5,0,0,0.02,0.02
*create,topo,custom, 1
*create,surface,custom, 1
*create,bound,custom, 1
*material, 1,density, 1000
*material, 1,friction,2,0.02
*material _assign,1,0,1
*time, 1,2,0.01,0.25

*output, 1,tecplot,1,all,1,0.02
W 2: B W AR KEMFENRERE
*nregions, 1

*type, 1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp, |

*limiter, 1

*ql flag,1

*solver,1
*create,grid,input,1,100,5,0,0,0.02,0.02
*k,1,0,0,0.4

*k,2,0.3,0,0.4
*k,3,0.3,0.04,0.4
*k,4,0,0.04,0.4
*rect,1,1,2,3,4,1,surface
*create,topo,custom, 1

*create,surface,gui, 1
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*create,bound,custom, 1
*material, 1,density, 1000
*material, 1,friction,2,0.02
*material assign,1,0,1
*time, 1,2,0.01,0.25

*output, 1,tecplot,1,all,1,0.02
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case2—— _ HEVE I BE A

REINB

ATFESBIRH Massflow B —AS 48 ROBE R ] By 3 1)@, oF SR A A
FOUR Fos L P72
LR AR K FH EER AR (Coulomb) , AH M FE R BEHE 250N 0.215.

K7-2 —4EN Ay

RIES R

B WA, BN case2, BATHATIM massflow.exes main SCfF
Je. solver.dll # NIRZ AR HKT

BB 1F case2 MM input.txt BHATIHE AT — Sk B iERS, O
BAZHKE. BRI AL LD RES.

BEXSTHEL S BRI A A e A W A 7 AT A

77 ()

P Al #E main SCH 2 th 3T JF massflow.sln [ 4718 oA B B ACHS , @ 1
Microsoft Visual Studio (VS) ZwiFMEHiE i Massflow.exe XI5 2 2471 TAESC
fFR H 3 T ¥ JE SR

HITH P EE U EBE T geo depth custom.fO0 FATHIW B U :

do i=1-mbc,nx+mbc do j=1-mbc,ny+mbc

if (x(i,j) <= 0.3 ) then

q(1,1,))=0.4

else
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q(L,i,j)=h_dry endif

enddo enddo

()

SR Ay A B, MR A U S input.txt T EARBI AR L. %
S B FANHE SRS B YR BN, RIEA A z=0,

FABAT S B AR o S input.txt A

B=0: TASHRETHG, case2 THEL XM (massflow.exe. main 3CAF
J&. solverdll, input.txt) MHHATIMF massflow.exe &84T o

AT HE S5 ) iy 2 34 —input. ext

W 1. BIEF R EMENRA R E
*nregions, 1

*type,1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp,4

*limiter, 1

*ql flag,1

*solver,1
*create,grid,input,1,478,80,0,0,10,10
*create,topo,custom, 1
*create,surface,custom, 1
*create,bound,custom, 1
*material, 1,density,2000
*material, 1,friction,2,0.02
*material assign,1,0,1
*time, 1,2,0.01,0.25

*output, 1,tecplot,1,all,1,0.02
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AW 2: By SRR E T RRAA R E

*nregions, 1

*type, 1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp, 1

*limiter, 1

*ql flag,1

*solver,1
*create,grid,input,1,478,80,0,0,10,10
*k,1,0,0,0.4

*k,2,0.3,0,0.4
*k,3,0.3,0.04,0.4
*k,4,0,0.04,0.4
*rect,1,1,2,3,4,1,surface
*create,topo,custom, 1
*create,surface,gui, 1
*create,bound,custom, 1
*material, 1,density,2000
*material, 1,friction,2,0.02
*material _assign,1,0,1
*time, 1,2,0.01,0.25
*output, 1,tecplot,1,all,1,0.02
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Massflow HAFEAE Tt
case3 T HEARTFR IR I BB AT

RBINA

AUHSIR A Massflow BB — A A BRI )8, T HBEA K
JOF I E7-3,

JRIHE = B BON10; x. y TR 100, Htdkm R y10m, HE s ifig
N 0;

FERBIACR A & RO, AR S RGN 0.02. LR RBOCNERL 1.

-

K7-3 G AREFRIG AR R

BIEP R

B HE— R, 8N case3, BA[HAT U massflow.exes main UM
J. solver.dll #5 NERZCMHRHKT .

BB 7E case3 TG AL input.txt BEATIHELATH— LI B HER, IR
RSHBE . BN DB,

ARV EL G2 AT B ANUA S R SO U 7 AT NI o DRI 3
SR zaxt FASCHE hixt 0B TR

B=0: TASHRERE, case3 PHE M (massflow.exes main SCAF
J&. solverdlls input.txt) XHHATIMF massflow.exe 1817

2V L SEA5  r 3 SCF—input. txt

AW 1. BB 77 R E TR Ak

*nregions, |

*type,1

*erosion,0
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*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp, 1

*limiter, 1

*ql flag,1

*solver,1
*create,grid,input,1,100,100,-4.4408920985006E-16,0,1,1
*create,topo,file,dem,1,z.txt
*create,h,file,dem, 1,h.txt
*create,bound,custom, 1
*material, 1,density, 1000
*material, 1,friction,2,0.02
*material assign,1,0,1
*time,1,30,0.01,0.25
*output, 1,tecplot,1,1,1,2
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cased TSN FR IR IS AE AL

KEINA

AAFIBIR Massflow FAFBAL—D X FRISTIUA AL, THER T RS I
NEI7-45

JRTHHE #0105 o y U AR 100m, A s N 10m, HE i
A N0

HERMBARCR N & TR, MM E T RHBN 002, HIEJRBBONEL 1.

Kl7-4 — 2fEXS FRim AR

BRIEP R

BB WE A, W8N cased, BT XA massflow.exes main
SR, solver.dlFs N BZ AR H 3T

BB 7 cased PG input.txt BHTUFERTI LR EHER, AT
HASHWE., BSENCLLITERE .

ARV ELSA) 2 AT B AUA S R SO 7 AT NI o DR e 3
ERIM ztxt AIASCH hoixt $EOLB TAESCHEH ST .

B=0: TASHERBUE, casedTEE XM (massflow.exe. main S
J&. solverdll, input.txt) XHHATIMF massflow.exe 1817

A LS5 4 & Y SO —input.txt

AW 1 B ERBCCH KT S B TR R AR
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*nregions, |

*type, 1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp,4

*limiter, 1

*ql flag,1

*solver,1
*create,grid,input,1,100,100,-4.4408920985006E-16,0,1,1
*create,topo,file,dem,1,z.txt
*create,h,file,dem, 1,h.txt
*create,bound,custom, 1
*material, 1,density, 1000
*material, 1,friction,2,0.02
*material _assign,1,0,1
*time,1,30,0.01,0.25
*output, 1,tecplot,1,1,1,2
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L BU/KAE LIS

cases

REINB

AR Massflow BRI /KA SEIG R 1) R, TSR K RS L7 -

JRCTH Y L 6m, AU w5 B2 Dy 4m, 7K P JE THT 751 B A 2m, 32 5 B2 D9 10m .
FERHALCR 2 TR, MM 2T REBON 0. LI RBBOVER 1.

K7-5 LAY /Kbl gt Asim

BRAED R

BB WE AU, W4 case5, BT XA massflow.exe. main
SCfFJE solver.dll # NUEIZICAFRH R T .

FBIP: 1E caseSTHTEAT IS input.txt BEATUHE AT — S E S, O
BASHWE . B ANUSIHD R E .

AP iR BRI S S T AR R e s
Bt zaxt PR TAESCAFHSR TR .
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B=0: IrASEOLE NG, caseSESCME (massflow.exes main SR

solver.dll. input.txt. h.txt. z.txt) X FHHAT I massflow.exe E47.
AR THE LA )i - S —input. ext
W 1. B EBOFR T A E AR R E
*nregions, 1
*type, 1
*erosion,0
*density,0
*grav_inertia,0
*ndim,2
*mbc,2
*remesh,0
*mpi,0
*omp,4
*limiter, 1
*ql flag,1
*solver,1
*create,grid,input,1,100,100,-4.4408920985006E-16,0,1,1
*create,topo,file,dem,1,z.txt
*create,h,file,dem, 1,h.txt
*create,bound,custom, 1
*material, 1,density, 1000
*material, 1,friction,2,0
*material _assign,1,0,1
*time,1,30,0.01,0.25
*output, 1,tecplot,1,1,1,2

68



Massflow 3 - #1EF it
B A4 5 B AR

case6

E ST

ATHHRSBIRA Massflow BAFBANAFESHEIZE) . THEBERILTE 7-6.

THERGREG: R R 429100m,  =250m;

FIAT IR ST BRI S, B A6 BERAR AR (Coulomb) JEE
7 RitN

PR R N E7- 7R

K7-6 [RF: T E AR A

K7-7 [EAE PR

BRIEP R

B AR, 2N case6, HAIHAT M massflow.exe. main
A solver.dll #% W RHZ AR H 3T .

B 1 case6 WAL input.txt BT RTH LU B AR, A
HAZHRE ., HFANULS TP R ESE.
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AT SR MR BT B AE AR AT GR RS R L SO Be B) 5 sC AT AN
PRIHCRAHEAE B0 z.axt FIEAEARERE hoaxt $5 008 TAESCFH SR .

R TR BN, BIEEIL 5.

FAE R S H B LA i 2 S input.txt PRI

FB=0: ASHOE TS, case6 TSI (massflow.exe. main U,
solver.dll. input.txt. h.txt. z.txt) X EHHITCH massflow.exe &84T

TS )i I S —input. ext

W 1 BB A E AR R

*nregions, 1

*type,1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp, 1

*limiter, 1

*ql flag,1

*solver,1

*create,grid,input,1,280,233,513494,2499055.8,2,2

*create,topo,file,dem,1,z.txt

*create,h,file,dem, 1,h.txt

*create,bound,custom, 1

*material, 1,density, 1000

*material, 1,friction,1,0,0.364,0

*material _assign,1,0,1

*time, 1,14,0.05,0.25

*output, 1,tecplot,1,1,1,1
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caseT——F HSIE P BE AL

KEINA

ATHSBIR Massflow P BN IS 2. HHAEIN FE7-8. 115
RAFERG: R 200m, 59 40m;

FIAT 1 S BRI B, BRI RS A

B IRAAUR FHEEAS (Coulomb) FEEIEAY, AHNFEAG BEME REN N 0.364. Lk
TIERBBAFR 1.

T SHERR X340 B 7-9 R

1200 140.0 160.0

K7-8 Fris i A

K7-9 AT LS R

BIESE
B HEA I, N case, FA[AT U massflow.exe. main
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AR, solver.dll #5 INERZSCH R HK T .

B 1 case7 HIEMAINC input.txt BHATIHE R — S EHEE, B
BASHWE . B ANU S HD R E .

AR SRS BATE AR IR & K SO B U 7 SNt AT |
1. BRI SR E B zaoxt AVESBUARRE haxt # IR TS H T . %%
B IL TR BRI, RIS 5T

FABAE R S HE LA i 2 S input.txt PRI

=0 ASHOE TS, case7 TR (massflow.exe. main U
solver.dll. input.txt. h.txt. z.txt) XEHHITCH massflow.exe E47 .

TS )i I S —input. ext

W 1. B EBOFR T A E AR R E

*nregions, 1

*type, 1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp,4

*limiter, 1

*ql flag,1

*solver,1

*create,grid,input,all, 168,55,14.5,-5.5,1,1

*create,topo,file,dem,1,z.txt

*create,h,file,dem, 1,h.txt

*create,bound,custom, 1

*material, 1,density,2200

*material, 1,friction,1,0,0.364,0

*material assign,1,0,1

*time, 1,70,0.05,0.25

*output, 1,tecplot,1,1,1,1 0
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AT BB

case8

KEINA

RIHILIERH Massflow FAFERL ERIFSEIES) . RS L NET7-10. BT
WFKM NG E, IR %A

HERI R AT IR 201k 25 N2400kg/m?>, 5 R R R SR P A B 42 A Y
(Coulomb) , FINFEAGEESE RE N 0.4, K5 J15M25000pa, FLERKIE J1 25N
0.3.

TSR X S8~ B 7-11 R

B7-10 PRSI S-S A 7Y

KI7-11 BRI S 25 R

BIESE
B HEA I, 4N caseS, FA[AT L massflow.exe. main
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AR, solver.dll #5 INERZSCH R HK T .

BB 1F case8 HUHIEM AWM input.txt AT M AT — S B, BIE
BASHWE . B ANU S HD R E .

AT FELGGE Y SR E B R A S ) 7 sGHAT SN . UK R =
B zaxt # LB TS HR R

ERRHE RGNyt =R, FHPAIAE main SCHR T HTIF massflow.slnH
ITBEBEMN FIAREY, @it Microsoft Visual Studio (VS) 3 1) 5 5 A= 19
massflow.exe I8 2 2 {1 TAE SR H & T R S8 56

AR SRS BATE AR IR & K SO B U 7 SNt AT S
1. BRI SR 5 B zaxt AVESUARRE haxt # DI8 TAESCFH ST .

ZRGIHIL AR B, RIS A

FAAE R S HEILAE a2 S input.txt PRI

=0 ESHOE TS, case8 TSI (massflow.exe. main U
solver.dll. input.txt. h.txt. z.txt) X FHHATCH massflow.exe E47.

TS )i I S —input. ext

W 1 B EBOCFR T A E AR R E

*nregions, 1

*type,1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp,4

*limiter, 1

*ql flag,1

*solver,1

*create,grid,input,1,300,212,10986815,3642613,10,10

*create,topo,file,dem,1,z.txt

*create,h,file,dem, 1,h.txt

*material, 1,density,2400
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*material, 1,friction,1,25000,0.4,0.3
*material assign,1,0,1
*time,1,100,0.01,0.25

*output, 1,tecplot,1,1,1,10
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5 S BUE AR

case9

REINB

ARIFHE SR Massflow BB Z srig I 25 . &R LT E7-12,
K7-13. FITE LR F NN E, BIREIL T 5440
FLJR AR FH EAC BE AR, M S R BE R RN 0.2, HE5K 771500,

K7-12 Shoaia it Ssiny

K7-13 S oriasiisdilsl R -

BRIES R

0 BN, BN case9, M ATHAT SO massflow.exe. main
SCEJE solver.dll #% DB I H AR .

HP: fE case9 WA AR LM input.txt HEATIHHERTH S EAER, 0
FEIASHRE . BN R E 5,

AT SR B T = R BRSO 77 AT SN o DRLRE T e
PAE S ztxt #E LRI TAESCFHR R .

XTSRRI IR S B, P AT AE main SCPFSR R 4TI massflow.sln
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AT O N A0S, @it Microsoft Visual  Studio (VS) i3 i) 554 1Y
massflow.exe SCH-#8 2 25T LAE T2 H 3% ¥ I 078 55

i

AR M SRS BATE AR IR & K SO B U 7 AT SN
PR R M T s AR5 B zaxt AR S hoxt 5 DB TAESCHEH ST
ZRGIHIL TR BN, RIEEL A

FAE RS H B LA A 2 S input.txt PRI

B0 TASHIRETEHUS, cased TEE UM (massflow.exe. main SCfF
solver.dll. input.txt. h.txt. ztxt) , XdHAT A massflow.exe 1E1T.

TS )i I S —input. ext
AU 1 B BEHOCCIE Iy R B AR A = L
*nregions, 1
*type,1
*erosion,0
*density,0
*grav_inertia,0
*ndim,2
*mbc,2
*remesh,0
*mpi,0
*omp, 12
*limiter, 1
*ql flag,1
*solver,1
*create,grid,input,1,250,261,10564670,3523355,45,45
*create,topo,file,dem,1,z.txt
*create,h,file,dem, 1,h.txt
*material, 1,density,2200
*material, 1,friction,1,15000,0.2,0
*material assign,1,0,1
*time, 1,200,0.01,0.25
*output, 1,tecplot,1,1,1,20
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casel0——USGS 7KF& V8 A It SE I8 AEH

RBINH
RZHI R Massflow AR —ANUSGS/KFER ARSI 5 Va5 E R
o EARBR RS IR E7-14.
PEBREAL AV oellmy A5, HREEAHOCTORE, BEHE RN 0.3 i SRR 715,
JRIHBIEARIB1; Xy YT HEEN95. 4, HiAth e & A0,

P7-14 USGS /KPR A7 it S b AR 7Y

00 00  -100

P 7-15 USGS /K e A1t SEai ARl SR
BB FEAUEE, 40N casel0, BRIHUTICLE massflow.exes main 3O

Je. solver.dll ¥ VI EZCFIHZ T,
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B frcasel0 MM input.txt BHATUHARTH— L& B4, 45
BASHWE . B ANUSIHD R E .

ARG I w5 B R 2 17 AT AR

ZEGIHIL TR BN, BIGIA AT

FAAE R S HEIEAE i 2 S input.txt PRI

=20 AR ETRUE, casel0 PEEUE (massflow.exesmain U5
solver.dll. input.txt) XHHAITIM massflow.exe &84T

Ui

TS )i I S —input. ext

AW 1. REMYRRAE

*nregions, 1

*type, 1

*erosion,0

*density,0

*grav_inertia,0

*ndim,2

*mbc,2

*remesh,0

*mpi,0

*omp,8

*limiter, 1

*ql flag,1

*solver,1

*create,grid,input,1,1,131,31,-25.475708007813,-13.788269042969,1,1

*create,topo,file,dem,1,z.txt

*create,h,file,dem, 1,h.txt

*create,bound,custom, 1

*material, 1,density,2000

*material, 1,friction,3,0,0

*time, 1,40,0.01,0.25

*output, 1,tecplot,1,1,1,2

*output,2,dem,h,1,1,2
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HYE B R AR 5

1. Q:nZR AR B DA a] 5 2
A XYZ ER .

2. QuINE AR H B LA [a) #1?
ARRBIR/NT, B HEEBR N,

L

3. QS ST H LAY Gk ] L 2
A EZHRR, ERBTESH.

4. QM FHHRRCARI ISR Sh e A%, AEEAERSH, HATH
VIR 2 — itV 1, iR se Bl TE A HERR, IXMIR L E Aok ?
Ax(1)dem F5 2 H &, dem W] RES L SRHIIE AR 280K
()M, BELAE b SRR IS 1 BE IR AR MO 2 DL E RV IE 5 1L
Q)EEHR AL RUR IR, W — DR A,
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5. Q: AAEAL LN I A A -

AIX T z Fh SCH R EH-9999 HUr & iy, -9999 & LA, EARIpE
EBRPE, FE arcgis TIEE BN 0,
6. Q17 1) it 2R MR A2 I BE 4 R BRI A4 7 A3 31 2
— e F R T B S BURR 58 I E

7. Q:%4% Massflow Ji H I Yt BRFT A TF 2
AATIF CMD 417, U474 npm uninstall -g http-serve, FI# 47 http-
server k%5, 12T npm install -g http-server@0.12.3, “%%% 0.12.3 ilitA http-server B 0] fi#
o

8. Q:’?M#ﬂblbﬂ?)r‘éﬁ?fﬁ%ﬁiﬂ“%?
ARl LA E e, SO I, ISR R AR A o

9. Q:HAEE TR RIS 4a 26 A RE i e ?
ACRTUATHERL, 75 28 ST aa i .

10. Q: ¥/ Hidi Massflow Z3EFIZAT IR A H 1%, MITIEAT input.txt J5 H I [H 7]

EF@&%T%EW” SO BE AR . AR
B SSTR A SR, 0B A B AR

TERERMAIAT I TRAAE Vindz RRARF.

AR FHE SR E TG 1, PUTICIER 64 LRGN, UnHF A/ 2E 32 47,
PATAT LB AR, SR — e 1
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11, Q:iB4) F N 22 25304 ), s o PRl J T T ) A8

Failed | &

InitD3DEffect() -- Failed : In Init()

me |

AT RESE T3 R B/ directx B4 14, E1 % 2% DXSDK. Junl0.exe,
AT PLRE 77 W35G ] https:/www.microsoft.com/en-us/download/details.aspx?id=6812,

directX.

12. Q: N RIs AT T Z 4 i & A P i AT XA T A R, s
WS
ARSI, A EE— N R H plt 45 RS, AT AR ST
e HLTH £t massflow calc.exe, A 45RN %2 1REE

13. Q: 1 % s 7 massflow calc.exe HEFLFE/R B> fmpich2.lib.
A:RLiZ ¢ mpich U 2R BUE A R0, B 2 H i RIS
P, ERAATHIE, AT A 2L H SR 7 Path PREIAS R T, 8% 2% 32 {71¥ mpich &t
FIRLT, A0S E i L R R B — B RN IX AN R, #2125 hitp://www.mpich.org/ T %
EIERRAR o

14. Q: i 7 massflow_calc.exe HILEH EIEH libmmd.lib, BLE & A THHE S
R
A TR A1 5 223 Visual Studio 2010 £ Intel fortran 9.0 2 1% 28 8LE DL FRRA .

15. Q: 1 5 35 g AME 24 dIl BhASBERE %
A5 %K Visual Studio 2010 £ Intel fortran 9.0 2w 28 5E L_ERRAS .
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BIE R

Massflow FAF TR BIBA I 2 58 G A AR 2 12 % SR IR,
SR P A P 3 RO SIE SN S50, KK 2 2 Y SCR, T T 8 23 51 X I (89 2525 SCRiR -
(1) Chaojun Ouyang, Siming He, Qiang Xu, Yu Luo, Wencheng Zhang. A

MacCormack-TVD finite difference method to simulate the mass flow in mountainous
terrain with variable computational domain. Computers & Geoscience 2013;52 1-10.
(Massflow 5z 5[0 — 6 SCF, R LR R RATT R 7 AT — A
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AT, HAlSEH ST Massflow CRR T 150 REFIRIC, 58K 1 2 it A+
W3 ez, AT, ARIERS 32 B ROR AT, 40 [ 4 R i B
Massflow —#f, BB AE. RERRAIX A2 IR RE A%, B R5TaT Bl
. I, sRETE R AR A E G SR, N B AR AR e 0, R B
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BUAALEE SR, SR, Alrh P AR SUEE 2 A, Hlk
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