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O¾1:*ÌµðB,*Æ±�ıħĴĢÂ¢ĒF{ĄĞ.
1.*Input*file(asteroid.inp)ēÐĘu

O¾2:*�×ĢF{.
O¾3:*ProjectileďTargetĢ¥đĞ�×ĒF{

2.*Input*file(material.inp)ēÐĘu

3.*Â%KĘēInput*file�h
O¾4:*ĻŌŐı¶LĢl�.
O¾5:*Á¡āģēO¾Ď ÷Ğjdata.datĢ�Ġø.



asteroid.inp &*material.inp
iSALEēOÅŀĤħŋĒñĖāĆĞ2ċē�,ŀĤħŋ

asteroid.inp (q�Ìµ��ēÎN)
ŏZ�¸ (ĺīŋĻ or*#�Z�)ēàj.
ŏÌµðB,*�LıħĴēÎN.
ŏÌµzæ,*ŀĤħŋ|ý$ĂæéÎN.
ŏĮōŐĽŋFq(â,-ÝY,*AÇí�YđĐ)ēÎN
ŏÆ±I�ēÎN(^�,*ıħĴ,*ÝY,*�Y�Þ)
ŏ�§I�ēÎN(^�,*ıħĴ,*Sq,*�Y�Þ)
ŏ|ý$Ă��ãàj

ŏĻŌŐı¶LÎN

đĐđĐ



asteroid.inp &*material.inp
iSALEēOÅŀĤħŋĒñĖāĆĞ2ċē�,ŀĤħŋ

material.inp (�×ŇĺŋēÎN)
ŏEOS(Tillotson or*ANEOS)ēàj
ŏ\YŇĺŋēàj

K\YŇĺŋē�,ľŉņŐĶ(ç�c,đĐ...)
ŏ°êŇĺŋ(!"# model)ēÎN

đĐđĐ...



困ったら....
1.*iSALEKManual:*ôiSALEKDellenõ K>*ôiSALEõ K>*ôdocõ

2.*parameters.db:7ıŎŁŋŁōĮŉŅď9ăŀĩŋķ

Fq:Ď�»Ąğĕ
�QđÏxü|÷čöĞ.



ôiSALEKDellenKworkõ/share/examples/demo2D
asteroid.inpの読み方1



ôiSALEKDellenKworkõ/share/examples/demo2D
asteroid.inpの読み方1

İņŎĻĥĨĻēu�



ôiSALEKDellenKworkõ/share/examples/demo2D
asteroid.inpの読み方1

ÌµĺŐĶü�¹āğĞĺĦŌĭĻŊēľĳď:*ēkN



asteroid.inpの読み方2
Ìµ�LÎN

KKKKKKKKKKKKKKKKKKK Mesh*Geometry*Parameters*KKKKKKKKKKKKKKKKKKKKKKK
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****:*K20.D0



asteroid.inpの読み方2
Ìµ�LÎN

GRIDH*****************horizontal*cells*******:*0***********:*80**********:*32
GRIDV*****************vertical*cells************:*35*********:*90**********:*15

ÌµðB(¬�ĄĞ�L)ēkN

HighKresolution*zone
Ĕªģ�

�#�Z�¸ĎĔ/_u;ĵŋē
"�u;ēExtension*zoneĔ
ÎNĎýđ÷.*K>*WĒ0



asteroid.inpの読み方2
Ìµ�LÎN

GRIDEXT*************ext.*factor****************:*1.03d0
GRIDSPC*************grid*spacing*************:*100.D0
GRIDSPCM*********max.*grid*spacing****:*K20.D0

1*gridēO°æĎēØì

CRIDEXTďGRIDSPCMĔExtension*cellēıħĴĢkN.
High*resolution*zone Extension*zone

Extension*zoneēCell*sizeĔ
ŏ �GRIDEXTē´�q&.
ŏĈĉĂ,*�èCell*sizeĔGRIDSPCM

GRIDSPCMē�ē*Ē”ńħļĳ”ĢÿĞď,Â/§ĒGRIDSPCĎÉ�0ĂĈCell*sizeĒÎN.



asteroid.inpの読み方3
KKKKKKKKKKKKKKKKKKK Global*Setup*Parameters*KKKKKKKKKKKKK
S_TYPE******** setup*type******************** :*DEFAULT
ALE_MODE**** ALE*modus********************:*EULER
T_SURF************ Surface*temp****************:*293.D0
DTDZSURF****** Temp.*grad.*surf.**********:*10.DK3
D_LITH************* Lithosp.*thickness********:*80.D3
R_PLANET******* Planet*radius**************** :*6370.D0
GRAV_V*********** gravity*********************** :*K9.81D0
GRAD_TYPE**** gradient*type*************** :*DEFAULT
GRAD_DIM***** gradient*dimension*** :*2



asteroid.inpの読み方3
KKKKKKKKKKKKKKKKKKK Global*Setup*Parameters*KKKKKKKKKKKKK
S_TYPE******** setup*type******************** :*DEFAULT

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

Ìµ¨§ĒěĊč�÷ġÿĞ.

�.*ÂUâ,�ĝēÌµĢÅ÷Ĉ÷ďýĔPLANETĢàj.

�wēÓ¾ĔôDEFAULTõĢ�÷ėĄ.



asteroid.inpの読み方3
T_SURF************ Surface*temp****************:*293.D0
DTDZSURF****** Temp.*grad.*surf.**********:*10.DK3
D_LITH************* Lithosp.*thickness********:*80.D3
R_PLANET******* Planet*radius**************** :*6370.D0
Æ±I�ď�§ēAÇí�Y,�Y�ÞĢ�ęĞľŉņŐĶ.

VALUES*:**CONST*:*COND*:*CONDCONV*:*CONDCONVCAP*:*USER

���YēD8,*bÈđēĔT_SURFēĘ.



asteroid.inpの読み方3
GRAV_V*********** gravity*********************** :*K9.81D0

GRAD_TYPE**** gradient*type*************** :*DEFAULT

GRAD_DIM***** gradient*dimension*** :*2

â,-ÝY(m/s2)

GRAD_DIM*=*0*K No*gradient*calculated.
GRAD_DIM*=*1*K OneKdimensional*gradient*in*the*target*(vertical*direction*only)
GRAD_DIM*=*2*K TwoKdimensional*gradient*in*the*target*(vertical*and*XKdirection*only)
GRAD_DIM*=*3*K ThreeKdimensional*gradient*in*the*target*(all*directions)

VALUES*:*DEFAULT*:*NONE*:*CENTRAL*:*SELF
z°æ�N zæ�N ÂUâ,



asteroid.inpの読み方4
KKKKKKKKKKKKKKKKKKK Projectile*Parameters*KKKKKKKKKKKK
OBJNUM number*of*proj. :*1
OBJRESH CPPR*horizontal :*8
OBJVEL object*velocity :*K6.5D3
OBJMAT object*material :*mygrani
OBJTYPE object*type******************* :*SPHEROID
OBJTPROF object*temp*prof :*CONST



KKKKKKKKKKKProjectile*Parameters*KKKKKKKKKKKKKKKKKK
OBJNUM***** number*of*proj. :*1

asteroid.inpの読み方4

“Projectile”ēq

OBJNUM*=*1 OBJNUM*=*2 OBJNUM*=*3

Target*layer

LAYNUM*=*0 LAYNUM*=*0LAYNUM*=*1



OBJRESH***** CPPR*horizontal :*8

asteroid.inpの読み方4

ProjectileĢ�cellĎ%+ĄĞû

CPPR:*Cells*Per*Projectile*Radius

Ex.*OBJRESH*=*8
3_Ģ8*cellĎÇ�

16*cells

16*cells



OBJVEL******** object*velocity :*K6.5D3

asteroid.inpの読み方4

Projectileē'~ÝY(m/s)

ä©�;ýĒ6.5*km/s

#�Z�ēR®Ù



OBJMAT****** object*material :*mygrani

asteroid.inpの読み方4

material.inpĎ:ÿĈ�×ē:*(`Ü)



OBJTYPE object*type******************* :*SPHEROID

asteroid.inpの読み方4

VALUES*:*SPHEROID*:*CUBOID*:*BITMAP*:*PLATE*:*CYLINDER

“Projectile”ē^�

/_u;ēÌµðB
�čĢ4ęĞX�



asteroid.inpの読み方5

KKKKKKKKKKKKKKKKKKK Target*Parameters*KKKKKKKKKKKKKK
LAYNUM number*of*layers :*1
LAYPOS layer*position :*K85
LAYMAT layer*material :*mygrani
LAYTPROF layer*therm.*prof :*COND



asteroid.inpの読み方5

LAYNUM number*of*layers :*1
�§Sq

LAYNUM=1 LAYNUM=2

ńŎĻŋ

A�

ńŎĻŋ

A�

H�

LAYNUM=3



asteroid.inpの読み方5
LAYPOS layer*position :*K85

�§Çíē�½

+ēďý:*ÌµðB�²ûĜqùĈCellq
Kēďý:**ÌµðBĒRĄĞ+8

ó=Ê:*ÌµðB

20
0*
ce
lls

�

14
0*
ce
lls

LAYPOS*=*140*or*K70



asteroid.inpの読み方6
KKKKKKKKKKKKKKKKTime*Parameters*KKKKKKKKKKKKKKK
DT initial*time*increment :*1.0DK3
DTMAX maximum*timestep :*5.DK2
TEND end*time :*K10.D0
DTSAVE save*interval :*K0.05D0



asteroid.inpの読み方6
KKKKKKKKKKKKKKKKTime*Parameters*KKKKKKKKKKKKKKK
DT initial*time*increment :*1.0DK3
DTMAX maximum*timestep :*5.DK2

ÌµēĶħŅĳĹĸŁÎN

�iSALEĔÌµ�ĒÂ/§ĒTime*stepĢ{tĄĞőĜĂ÷Œ.

OëēTime*step*=*min(DTMAX,*dx/Cs)
�CFL*condition:*Cs(dt/dx)*<*1



asteroid.inpの読み方6
TEND end*time :*K10.D0

DTSAVE save*interval :*K0.05D0

Ìµ¼�zæ

Ìµ$,æé

+ēďý:*Ozæ
Kēďý:**]�Õ��azæĎÉ�0ĂĈzæ

]�Õ��azæts =*Dp/vimpact



asteroid.inpの読み方7
KKKKKKKBoundary*Conditions*KK
BND_L left :*FREESLIP
BND_R right :*OUTFLOW
BND_B bottom :*NOSLIP
BND_T top :*OUTFLOW
E¤��ēÎN
�L�ēÌµĒĔ�5�

NOSLIP :*Zero*velocity*in*both*coordinate*directions
FREESLIP* :*Zero*velocity*normal*to*the*boundary
OUTFLOW* :*Material*allowed*to*follow*across*boundary

�#�Z�Ģ ÷ĞD8,*BND_LĔFREESLIPĎđÿğĕđĜđ÷ĀďĒ�f



KKKKKKNumerical*Stability*Parameters*KKK
AVIS art.*visc.*linear :*0.24D0
AVIS2 art.*visc.*quad. :*1.2D0

asteroid.inpの読み方8


T·dē\ā

[�¡āģēÏxÖs]

Core*developersē
nJ�



KKKKKKKKKKKKKKKKKKK Data*Saving*Parameters*KKKKKKKKKKKKKKKKKKKKKKKKKKKKK
QUALITY Compression*rate********:*K50
VARLIST List*of*variables************:*#DenKPreKTmpKYldKDamK
ErtKVibKYAcKPVbKVEL#

asteroid.inpの読み方9

|ý$Ą��ã



実習1

ÌµðB,*Æ±�ıħĴĢF{ĂčĘěø.



material.inpの読み方1
MATNAME**Material*name :*mygrani
EOSNAME EOS*name****************************************** :*granit1
EOSTYPE**** EOS*type******************************************* :*aneos
STRMOD*****Strength*model********************************** :*ROCK
DAMMOD** Damage*model*********************************** :*COLLINS
ACFL******* Acoustic*fluidisation :*BLOCK
PORMOD****Porosity*model*************************************:*NONE
THSOFT***** Thermal*softening***************************** :*OHNAKA
LDWEAK***** Low*density*weakening********************* :*POLY
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
POIS******* pois :*3.DK01
TMELT0***** tmelt0********************************************* :*1.673D+03
TFRAC****** tfrac :*1.2D+00
ASIMON***** a_simon :*6.D+09
CSIMON***** c_simon :*3.D+00
YDAM0****** ydam0*(ycoh)*************************************** :*1.D+04
FRICDAM****fricdam :*8.DK01
YLIMDAM***ylimdam :*2.D+09
YINT0****** yint0********************************************** :*1.D+07
FRICINT**** fricint :*1.1D+00
YLIMINT**** ylimint :*2.5D+09
BDTPRES**** bdt_pres :*K1.D+00
BPTPRES**** bpt_pres :*K1.D+00
GAMETA***** gam_eta :*8.DK03
GAMBETA***gam_beta :*1.15D+02

Ňĺŋēàj

ŇĺŋĒöĊĈ
ľŉņŐĶēÎN



material.inpの読み方2
MATNAME Material*name :*mygrani

�×ŇĺŋĢasteroid.inpĒôOBJMATõ,*ôLAYMATõĢ�ĂčºÿĞ.

EOSNAME EOS*name :*granit1
EOSTYPE**** EOS*type************* :*aneos

VALUE:*tillo,*aneos

ĺĦŌĭĻŊôeosõ"ĎRcĄĞ:*Ģ�,.

Ex.*BasaltēTillotson EOSĢ�÷Ĉ÷ďý EOSNAME*=*basalt_
EOSTYPE****=*tillo



STRMOD Strength*model :*ROCK
DAMMOD Damage*model :*COLLINS
ACFL******* Acoustic*fluidisation :*BLOCK
PORMOD* Porosity*model :*NONE
THSOFT* Thermal*softening :*OHNAKA
LDWEAK** Low*density*weakening :*POLY

material.inpの読み方3

\Y

ķņŐĲ

îï�/

�[0

�PY[0



実習2, 3

ŏ�×ĢF{ĂčĘěø.
ŏProjectileďTargetĢ1(ĂčĘěø.



自分好みのInput file作成
1.*Å÷Ĉ÷ÌµĒ}ĚÛ÷ıŎŁŋēInput*fileĢłŐĳĒĄĞ.
ôexamplesõ�ēıŎŁŋĢ�Ċ²ûĜOÅĂ,*?ĒĂčúþďě÷.

2.*material.inp�ē�×ŇĺŋĢ}ß0.

3.*asteroid.inpĎÌµ��ĢÎN.

Trial*&*ErrorĢÅøëĒĔVIMoDĢħŎĳĻŐŋĂčúþď�)



material.inp変更時の注意
iSALEľĸįŐĲ�ē�Ĕďĝöùą�ğčöĞĉÿēĚēĚG÷	Ē�f.
bąÒrÑ�ĢÅ÷� ĎýĞ�ĢÂ%Ď�,ĄĞĀďĢĪĳĳņĂėĄ.

[Johnson+,*2015,*Nature]

iSALEĢ�ĊĈÒrĒĔ
GþēD8,*�,ĂĈ
ľŉņŐĶĵĸĻüŊĳĻĒ
đĊč÷Ğ.



Tracer粒子の挿入

KKKKKKKKKKKKKKKKKKK Tracer*Particle*Parameters*KKKKKKKKKKKKKKKKKKKKKKKKK
TR_QUAL integration*qual. :*1
TR_SPCH tracer*spacing*X :*1.5875DK4***:*1.5875DK4
TR_SPCV tracer*spacing*Y :*1.5875DK4***:*1.5875DK4
TR_VAR add.*tracer*fiels :*#TrPKTrT#

�ùĕôaluminum_1100_2Dõ�ēasteroid.inpĒĔĻŌŐıēÍÜöĝ.

ćēėėİĿŃĄĞ.



Tracer粒子の挿入

TR_SPCH tracer*spacing*X :*1.5875DK4***:*1.5875DK4

TR_SPCV tracer*spacing*Y :*1.5875DK4***:*1.5875DK4

�ùĕôaluminum_1100_2Dõ�ēasteroid.inpĒĔĻŌŐıēÍÜöĝ.

/_u;ēĻŌŐıá½æé

òāu;ēĻŌŐıá½æé +ēďý:*OØì
Kēďý:**Cellq

ĻŌŐı¶LĒ|ý$Ą��ã



TR_VAR add.*tracer*fiels :*#TrPKTrT#

Tracer粒子の挿入

ĻŌŐı¶LĒ|ý$Ą��ã



ĻŌŐı¶LĢ7cellĒ�ċČċl�ĂčĘěø.

実習4



�ēÁ¡āģēÓ¾Ē�øjdata.datĢ�hĂěø.

実習5

Á¡āģēÓ¾ĎĔĻŌŐı¶LĢ� ĂčÆo@,%VĢ�ęėĄ.

bÈđ��
ŏćĀćĀēË�Y
ŏĻŌŐıöĝ

ÔÚ:
iSALEēå¦¿ĎöĞGareth*Collins,*Kai*Wünnemann,*Boris*Ivanov,*H.*Jay*Melosh,*Dirk*Elbeshausenē
7�ĒgÔÃĂėĄ.*


