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1. iSALE-Manual: [iSALE-Dellen | -> lSALE | -> ['doc]

ISALE:

A multi-material, multi-rheology shock
physics code for simulating impact
phenomena in two and three dimensions.

Gareth S. Collins, Dirk Elbeshausen, Kai Wiinnemann,
Thomas M. Davison, Boris Ivanov, H. Jay Melosh

ISALE-Dellen release, July 8, 2016

2. parameters.db: &Y TILTOT S LERLITAILAE

M7 <PARAM>

. ABBREV : GRAD_TYPE : STR

un DESC : Lithostatic gradient

un <INFO>

1y Several different options are available to pre-compress the target/planet
ur  as a consequence of the ambient gravitotional field...

uu | \begin{description}
st \item[NONE] -~ No grovity field; constont initiol materiol properties

1 \item[DEFAULT) -- Spaticlly and temporally constant gravity field; initiol moterial

M properties change with depth in target.

a2 \item[CENTRAL] -~ Spatiolly varying grovity field, but constont in time. For

ni

an *
/Jj\ NG
1eat use in S\_TYPE == PLANET mode. Initial moterial properties change £ / ~
M with distance from planet centre.
Le) -— —
s \item[SELF] -- Spatially and temporally varying gravity field, colculated l'u,\l f'\ =" E b N :5‘ L e
143 from mutual gravitotional ottraction of oll moss in domain. I — \ e — \
1eee Initial material properties chonge according to gravity field. - n E
e (Not currently ovailable in iSALE-3D).
wma \end{description}
e </INFO>
use <CODE>
ssz| DIM : 2

ws2 OPTIONAL : YES
wsy DEFVAL : DEFAULT
s34 VALUES : DEFAULT : NONE : CENTRAL : SELF

1453 d(%
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[iSALE-Dellen-work]/share/examples/demo2D
#TSINP

--- lines beginning with '-' or '!' are treated as comments and not

--- further processed. The difference between the two comment lines

--- 1s, lines starting with '-' will appear also in the backup of this
--- 1input file and in the header of the jpeg-file, whereas lines

--- beginning with '!' are completely removed from these files.

--- First 8 columns are reserved for short parameter identification ---
--- (available abbreviations are found in the documentation) -—-

--- The next 20 columns are reserved for parameter description! ---

——————————————————— General Model Info ------------cccmmmmmmcccee e

VERSION __DO NOT MODIFY__ : 4.1
DIMENSION dimension of 1input file : 2
PATH Data file path ./

MODEL Modelname : demoZ2D
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[iSALE-Dellen-work]/share/examples/demo2D
#TSINP

---|1lines beginning with '-' or '!' are treated as comments and not
---|further processed. The difference between the two comment lines
---]1is, lines starting with '-' will appear also in the backup of this
---]input file and in the header of the jpeg-file, whereas lines
---]beginning with '!' are completely removed from these files.

--- First 8 columns are reserved for short parameter identification ---
--- (available abbreviations are found in the documentation) -—-

--- The next 20 columns are reserved for parameter description! ---

——————————————————— General Model Info ------------cccmmmmmmcccee e

VERSION __DO NOT MODIFY__ : 4.1
DIMENSION dimension of 1input file : 2
PATH Data file path ./

MODEL Modelname : demoZ2D
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[iSALE-Dellen-work]/share/examples/demo2D
#TSINP

--- lines beginning with '-' or '!' are treated as comments and not

--- further processed. The difference between the two comment lines

--- 1s, lines starting with '-' will appear also in the backup of this
--- 1input file and in the header of the jpeg-file, whereas lines

--- beginning with '!' are completely removed from these files.

--- First 8 columns are reserved for short parameter identification ---
--- (available abbreviations are found in the documentation) -—-

--- The next 20 columns are reserved for parameter description! ---

——————————————————— General Model Info -----------cccmmmmmmmcccce e

STET IS NETAL IR DIRRAELRIDIETE

[PATH Data file path . ./
§MODEL Modelname + demo2D
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ETRBTERE

——————————————————— Mesh Geometry Parameters -----------------------
GRIDH horizontal cells : 0 : 80 : 32
GRIDV vertical cells : 35 : 90 : 15
GRIDEXT ext. factor : 1.03d0

GRIDSPC grid spacing : 100.D0

GRIDSPCM max. grid spacing :-20.DO
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HERTRE

GRIDH
GRIDV

STEMBE(ERIT OB FIDIEE

A
horizontal cells - - : 32
vertical cells : 90 |

Symmetry axis

Extension zone B . .
50 cells

Resolution 8 cells

High resolution zone
630 X 330 cells

Cylindrical geometry

Extension zone
70 cells

e LB A

Projectile radius=400m @ © . 11ttt ]

High-resolution zone

Min dy=50 m

KAREZERTEBEAREILD

Extension zone

70 cells d B

A1 5 | D Extension zonel

.. S TEALY. > BI20

“Min dx=50 m

——

Total grid size: 700 X 450 cells
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BT RE

GRIDEXT ext. factor : 1.03d0

GRIDSPC grid spacing : 100.DO0 1 griddXZERTO EakE

GRIDSPCM max. grid spacing :-20.DO
CRIDEXTEGRIDSPCMIExtension cellH A X & & E.

High resolution zone Extension zone

Extension zone® Cell sizelX

- NEEGRIDEXTD Z EE 2051
-1=-7=L, _EPECell sizel&GRIDSPCM

GRIDSPCMMDIEDRIIZ"I A FR"Z {1+ 5 &, BEBIIZGRIDSPCTEIF&IE L 1=Cell size|ZEXE.
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------------------- Global Setup Parameters -------------

S TYPE setup type : DEFAULT
ALE_MODE ALE modus : EULER
T _SURF Surface temp : 293.D0
DTDZSURF Temp. grad. surf. : 10.D-3

D _LITH Lithosp. thickness : 80.D3
R_PLANET Planet radius : 6370.D0
GRAV_V gravity : -9.81D0
GRAD_TYPE gradient type : DEFAULT
GRAD_DIM gradient dimension :2
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------------------- Global Setup Parameters -------------
S TYPE setup type : DEFAULT

HEHMICE - TELVDITA.

VALUES : DEFAULT : PLANET : LANDSLIDE : MESO_PORE
: MESO_PART : MESO_BMP : DEFORM
: ROTATE : SHEARFLOW

Iml

S A AYDEEZITU =LV ESIIPLANETE IR,

Hl. B2

SHODED XIDEFAULT I1ZELVET .
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T_SURF
DTDZSURF
D_LITF
R_PLANET

Surface temp : 293.D0
Temp. grad. surf. : 10.D-3
Lithosp. thickness : 80.D3
Planet radius : 6370.D0

BRRXALFENOMREGE, REBEZRHD/NTA—A.
VALUES : CONST : COND : CONDCONY : CONDCONVCAP : USER

palls

[+

X

DIGE, WELZDILT SURFD .
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GRAV_V gravity : -9.81D0
GRAD_TYPE gradient type : DEFAULT
VALUES : DEFAULT : NONE : CENTRAL : SELF

B 22l — 5 BE—% HBZEN

GRAD_ DIM gradient dimension :2

GRAD_DIM =0 - No gradient calculated.

GRAD_DIM =1 - One-dimensional gradient in the target (vertical direction only)
GRAD_DIM = 2 - Two-dimensional gradient in the target (vertical and X-direction only)
GRAD_DIM = 3 - Three-dimensional gradient in the target (all directions)
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------------------- Projectile Parameters ------------

OBJNUM number of proj. .1
OBJRESH CPPR horizontal . 8

OBJVEL object velocity . -6.5D3
OBJMAT object material . mygrani
OBJTYPE object type : SPHEROID
OBJTPROF object temp prof : CONST
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----------- Projectile Parameters --------------—---
OBJNUM number of proj. .1
“Projectile” M 2N
OBJNUM =1 OBJNUM =2 OBJNUM =3

-

LAYNUM =0




asteroid.inpDFHH 4

OBJRESH CPPR horizontal . 8
CPPR: Cells Per Projectile Radius

ProjectileZ{alcell T4 &9 5 H

Ex. OBJRESH = 8 16 cells

FRE%8 cel TRER r ‘

16 cells

A
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OBJVEL object velocity . -6.5D3

t  Projectile#EHIEEE (m/s)
] B

Q4% EE AR OD % FF g

FR1E T MIZ(26.5 km/s
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OBJMAT object material . mygrani

material.inp TA {1+ T=¥1E D & 71 (& 1)
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OBJTYPE object type : SPHEROID
“Projectile” M FZIK

VALUES : SPHEROID : CUBOID : BITMAP : PLATE : CYLINDER

&
Ry
O_e

N

—

BEH R DT HEEE
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------------------- Target Parameters --------------

LAYNUM  number of layers 1
_LAYPOS ayer position : -85
LAYMAT  layer material . mygrani
LAYTPROF layer therm. prof : COND
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LAYNUM number of layers 1
BB
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LAYPOS layer position : -85
ERREOAE

+DEE: ST EMEE Tiah 58 A 1=CellZX
-DEE: FFREMEBICXT HEIE

11

2A: FHERE

LAYPOS = 140 or -70

200 cells
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---------------- Time Parameters ---------------

DT initial time increment : 1.0D-3
DTMAX  maximum timestep :5.D-2
TEND end time : -10.D0

DTSAVE save interval : -0.05D0
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---------------- Time Parameters ---------------
DT initial time increment : 1.0D-3
DTMAX  maximum timestep :5.D-2

SEDIALARATIYTETE
SCISALEIZETE PIZBEBIIZTime stepZ BH T 5.

E R D Time step = min(DTMAX, dx/Cs)
% CFL condition: Cs(dt/dx) < 1
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TEND end time :-10.DO
SR T RERE |

DTSAVE save interval : -0.05D0
S E L HRE |

+D = EFFME
-D &E: BALE AR EEE TRE1E L T-FFE

58 0 B AR Rt = Do/Vinpac
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——————— Boundary Conditions --

BND L left . FREESLIP
BND R right : OUTFLOW
BND B bottom  : NOSLIP
BND T top : OUTFLOW
BREMDBE
BFEDETEICIEFAR
NOSLIP : Zero velocity in both coordinate directions
FREESLIP : Zero velocity normal to the boundary
OUTFLOW : Material allowed to follow across boundary

M EEEZRALNDISS, BND_LIZFREESLIPTIIFNIEL SN EITEE.
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------ Numerical Stability Parameters ---
AVIS art. visc. linear :0.24D0O
AVIS2 art. visc. quad. :1.2DO

ANIL¥EMEDRS Core developers®

HEZRAE
A L5l

HER (BEEDK) ZHIET 5DICHE
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mmrEsn eulto LA
ot  ox p 0x

von Neumann-RichtmyerZad A Tkt
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------------------- Data Saving Parameters --------------------mmee—-
QUALITY Compression rate : -50

VARLIST List of variables : #Den-Pre-Tmp-Yld-Dam-
Ert-Vib-YAc-PVb-VEL#

Den Densi
=X H G HPTEE | 1o rempersr

Pre Pressure

Sie Specific Internal Energy

Dam Damage i.e. Total Plastic (shear) Strain

VSt Volume strain

Alp Distension

Yld Yield Strength

YAc Strength of weakening due to Acoustic Fluidization
VEL Velocity components (horz. and vert.; cell-centered)
Dm1l Dummy field number 1

Dm2 Dummy field number 2

C_x Horizontal co-ordinate (needed for 2D Lagrangian calcs.)

C _y Vertical co-ordinate (needed for 2D Lagrangian calcs.)




material.inpD&HH 5 1

MATNAME Material name

EOSNAME
EOSTYPE
STRMOD
DAMMOD
ACFL
PORMOD
THSOFT
LDWEAK

POIS
TMELTO
TFRAC
ASIMON
CSIMON
YDAMO
FRICDAM
YLIMDAM
YINTO
FRICINT
YLIMINT
BDTPRES
BPTPRES
GAMETA
GAMBETA

: mygrani
EOS name : granitl
EOS type : aneos
Strength model : ROCK
Damage model : COLLINS
Acoustic fluidisation : BLOCK
Porosity model : NONE
Thermal softening : OHNAKA
Low density weakening : POLY
pois : 3.D-01
tmeltO : 1.673D+03
tfrac : 1.2D+00
a_simon : 6.D+09
c_simon : 3.D+00
ydamO (ycoh) : 1.D+04
fricdam : 8.D-01
ylimdam : 2.D+09
yintO : 1.D+07
fricint : 1.1D+00
ylimint : 2.5D+09
bdt_pres : -1.D+00
bpt_pres : -1.D+00
gam_eta : 8.D-03
gam_beta :1.15D+02

=T JLDEIR

= )LIZHhoT-

INDA—RDERTE
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MATNAME Material name : mygrani

MB T JLZasteroid.inp[ZT OBIMAT J, T LAYMAT ] &9 L THRA{T 1+ 5.

EOSNAME EOS name : granitl
EOSTYPE EOS type : aneos
VALUE: tillo, aneos

T4 I8 Teos INTXT DA HIZAA.

Ex. Basalt@DTillotson EOSZ{H L =L &= EOSNAME = basalt

EOSTYPE =tillo
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STRMOD Strength model
DAMMOD Damage model
Acoustic fluidisation
PORMOD Porosity model
THSOFT  Thermal softening

ACFL

LDWEAK Low density weakening

: ROCK

: COLLINS
: BLOCK

: NONE

: OHNAKA

: POLY

STRMOD DAMMOD ACFL THSOFT LDWEAK
ROCK NONE, SIMPLE, COLLINS, IVANOV NONE, BLOCK NONE, OHNAKA NONE, POLY
DRPR NONE NONE, BLOCK NONE, OHNAKA NONE, POLY
LUNDI NONE NONE, BLOCK NONE, OHNAKA NONE, POLY
LUNDD NONE NONE, BLOCK NONE, OHNAKA NONE, POLY
VNMS NONE NONE NONE, OHNAKA NONE, POLY
JNCK NONE NONE NONE, JNCK NONE

LIQU NONE NONE NONE NONE
HYDRO NONE NONE NONE NONE

5,

5F
z A

B A—S

2531t

K& E 551
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ISALE/ N —UhDEFEVH AT ANTHAETDEDLZNEITEE.
Y R GAREFITIMERATCESEEXEN TANTHIEEARRALET.

Extended Data Table 1 | iSALE input parameters

Description Input
Equation of state ANEOS dunite®
Melting temperature® 1373 K
Thermal softening parameter’ 1.1

Simon A parameter’ 1520 MPa
Simon B parameter” 4.05
Poisson’s ratio v 0.25
Frictional coefficient (damaged) u° 0.63
Frictional coefficient (undamaged) u° 1.58
Strength at infinite pressure Y,,° 3.26 GPa
Cohesion (damaged) Y,° 10 kPa
Cohesion (undamaged) ¥,° 5.07 MPa
Strain at which porous compaction begins ,° 0.01

Rate of porous compaction x° 0.98

Size of high resolution cell 12.5m
Number of high resolution cells horizontal direction 1500
Number of high resolution cells vertical direction 1600
Target and projectile temperature 300 K

?See ref. 31.

bSee ref. 46 and references therein for a description of Simon parameters, the thermal softening parameter, and their implementation in iSALE.

©See ref. 11 and references therein for a description of strength model parameters and their implementation in iSALE.
9See refs 12 and 47 for a description of the porous compaction model parameters and their implementation in iSALE.

ISALEZ (#7133 (&
Z{DiF&, AALT-

IND A=ty HY) AR
o TULNA.

[e.g., Johnson+, 2015, Nature]
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5l Z (£l aluminum_1100_2D1# Masteroid.inplZIEbL—H D EEiRH Y.

——————————————————— Tracer Particle Parameters -------------------------
R_QUAL integration qual. :1

R_SPCH  tracer spacing X :1.5875D-4 :1.5875D-4

R SPCV  tracerspacing¥ :1.5875D-4 :1.5875D-4

R VAR add. tracer fiels  : #TrP-TrT#

FDFEFIAERT 5.
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5l Z (£l aluminum_1100_2D1# Masteroid.inplZIEbL—H D EEiRH Y.

TR_SPCH  tracer spacing X :1.5875D-4 :1.5875D-4
HEARO N —YECEEFF

TR_SPCV  tracerspacingY :1.5875D-4 :1.5875D-4

ScARDOR—YERERMRE +D&E: EFRE
-DEE: CellFK

No—HRIFICESTH T PIE

gl
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TR _VAR add. tracer fiels : #TrP-TrT#
No—B R FICESHIYES

TrP Peak pressure

TrT Peak temperature

TrE Peak specific internal energy
Trp Pressure

Trt Temperature

Tre Specific internal energy

Trd Density

TrM Material

TrA Distension (alpha)

TrV Volume strain

TrS XX and YY components of the dev. stress tensor

TrX XX component of the dev. stress tensor

TrY YY component of the dev. stress tensor




