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Introduction to restarting LS-DYNA analyses ‘ LS-DYNA Restarts

An LS-DYNA job can be stopped and restarted from any particular point in time.

There are three classes of restarts:

Restart Class  Description Dump file
Simple restart No changes (no keyword input file needed). d3dump file
Small restart Few small changes permitted (small restart input deck file d3dump

needed) - e.g. change termination time.

Full restart Allow users to make significant changes. Major changes  d3full
to model requires full restart input deck with all model
data and additional changes. Add new keyword into
restart file *STRESS INITIALIZATION.,

Restarts are achieved using a binary restart “dump” file <name>.dpf (d3dump)
or <name>.adf (d3runsf) and an ASCII file <name>.key01 to describe model
changes (optional) at the restart time.

Binary dump file contains a complete record of the model (stress, strain,
deformation, etc) at a particular point in time.
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Restart dump files ‘ LS-DYNA Restarts

d3dump files:
« Permanent restart files which accumulate throughout the analysis.
» By default, binary d3dump file written at normal termination or crash of a run.
* Output frequency controlled with *DATABASE BINARY D3DUMP

* Anew restart file is created after each interval, CYL, thus a family of dump
files is created and numbered sequentially, e.g. d3dump01, d3dump02 etc.

runrsf (Number of RUNNing ReStart Files) files:
« Single auxiliary dump file runrsf/.adf overwritten each time
* Output frequency controlled with *DATABASE BINARY RUNRSF

« Defaultis NR =1, i.e. only one runrsf file is created and the data therein is
overwritten each time data is output.

* NR > 1 option allows a series of files to be overwritten in a cyclic order.

These files can be quite large and care should be taken with the d3dump files not to
create too many. Can be suppressed in MPP LS-DYNA:

« *CONTROL_MPP_10_NOD3DUMP,

« *CONTROL_MPP_10_NODUMP,

« *CONTROL_MPP_ 10 _NOFULL.
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Switch Sensors ‘LS-DYNA Restarts

Sense switches allow you to control the behaviour of an analysis while it is running.

To activate one of the sense switch options a text file called jobname.kil needs to be created,
containing one line of text, which is the sense switch you want to use:

e.g. swl. (include the dot)

Some of the options are:
swl. — Arestart file is written and LS-DYNA terminates
sw2. — LS-DYNA responds with time & cycle info
sw3. — Arestart file is written and LS-DYNA continues
sw4. — A plot state is written and LS-DYNA continues
swa. — Flush ASCII file buffers

_| Lelayeq WUBLE GFULIMI U 5econas
Batch Queue MEMORY LIMI 15000000 —
Queue QueveName: [ ] CPULmIt:O0 S Status/Hill X
— Restart Options | 51 -Wyrite 3 Restart File and Terminate
Select Restar Time  Restart Number: Restart Time : Input Deck _| 5W2 - Report Time and Cycle Number
The JObname kII f||e Can — FostF i @t _| =3 -Wirite a Restart File and Continue
. . _| RUNTIHIS after analysis OPTIONS|  DISPLAY: / —| SW4 - Write a Plat State and Continue
also be created using the | Run PRESENTER afr s OPTIONS | FILE - Send output fram SW2 to a file
Oasys SHELL: Submit Reset | Statusiil cancel | APPLY CANCEL
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Restart process ‘ LS-DYNA Restarts

When restarting an LS-DYNA job:
* Use the same LS-DYNA executable as in the run that produced the dump file.

« Use same numbers of CPU’s as in the run that produced the dump file.
« Use the same memory as in the run that produced the binary dump files.

* Run the analysis in the same directory.
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Restart process: Oasys SHELL LS-DYNA Restarts

& SHELL 15.1 (build 571) - X
LS-DYNA Environment 15.1
— LS OVNA SUBHIS SION [WET
@ SEIER & LS-D¥ M
Uil . - L —
lities SeleCt the reStart InpUt _| Single Prems.ll.:n _| smP ‘Wersion : | F10.1.0 Intel MFI{S5E2) \'|
! Preferences [ Double Precision [ MPP
= deck (small or full 1 Hybrie
L5-DhA Manuals ™ t t I )
I'eS a.r S On y — Job Options
Status
Input File :  fu/mickiormannikirestar tully 37 Test37 key0l EJ
s " LapLoTH S File Farmat : Keyword v Gelect Files Sequential Submizsion
: &2 ) cPULMT: ;
| e | » d3dump for simple and MEMORY LIMIT - w0
— " t t _| MEMORY2 (MFF3: 40 [« Increase Memary If Regquired
G} rerorTER § Small restarts. Dutput Files - ARUP ptf .~ T Optioral Fles |
» d3full for full restarts. —  Farallel Options
Murnber ofsElls 4 all Conaiat oo L2 on L_OEE
]
= m ] For small and full restarts, turn
) ’ ‘ ’
Durp analysis Time Date | on the ‘Input Deck’. Do NOT turn
i i i — Submis: H H H
Hurmber Time writen ——iiritien ol ON this option for simple restarts!
5 o Eackaround Queue CPULIMIT : Seconds T
[ | d3dumpz1 Orfgfnal Run 10:42:53 1810542018 - Gueus MEMORY LIMIT - 100
_| didumpzZ Original Run 10:45:35 180542015 7 Guese Gueus Name - W =\ Cr L - (EHE
| d3dump23 Original Run 10:43.18 180552015 Hueue Options: | 4 CPU % 1 Mode \ T|
_| d3dumpz4 | 2.579280e-01 Original Run 10:571:00 1810542018 - \‘
- en Festart Options
= - TEEMIIZE  ZE5SEElEH OgIna. AT e IEHDSEE Select Restart Time | Restart Mumber @ Festart Time : Input Deck
_| d3dumpzE | 3.000006e-01 Original Run 10:53:46 1810542018 : :
| damliol | 1.199700e-02  Onginal Run  1541:38 1705208 [ et Pracessing Gitons
’ .g. o | Fun T/HIS after analysis Options DISFLAY
_| dafulloz £.399400e-02 Original Run 09:50:50 1810552018 _| Run REPORTER after analysis Tl
| d3fulog 3.993100e-02 Original Run 039:5.3:44 150542015 _| Fun D3PLOT after analysis Options
— | d3fullod 4.7356800e-02 Original Run 09:56:41 1810542018 T | — ] —— e
[]:4
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Simple Restart ‘ LS-DYNA Restarts

« This is a restart with no changes in the input keywords.

« The goal is to continue the analysis without changing anything. (For example, the
analysis was stopped before the termination time).

« The simple restart is made from a dump file obtained prior to the analysis termination
time.

« As no input changes are required (not even the termination time), the original key file
can be used for input.
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Simple Restart - Steps ‘LS-DYNA Restarts

= L5 O¥NA SUBMISSION 11| ]
. .  LE-D¥Na
1) SmeIt an LS'DYNA JOb. | Single Precision | gMP | Mersion: | R10.1.0 Intel MPI{55E2} v]
[+ Double Precision [/ WMPF
2) Terminate LS-DYNA job and write restart file via Oasys e
SHELL.: e T R
. Lo . . CPU LIMIT o
— Input File: Original input deck file. e B
Qutput Files : ,W‘ Optional Files |
H ““ 1" = -
- CI ICk St at u S/K I | I - Num:’rd:fl EEtLI::S 4 -] Consistency Flag : [ 0N _| OFF

Use Lacal Hast

— Select ‘'SW1 - Write a Restart File and = ~

M J ™ Subrni Opti
Te r m I n at e Ju Erlr:::::n o Analysis Start Time - 00 c oo Start Day

Background Queue CPU LIMIT o

H 111 L1 H H Batch Gueus MEMORY LIMIT: 15000000
- CIICk Apply to kIII JOb and CIOSe SHELL GUI. " ueue Hugug Marne © dyha ¥| CPU Limit : NONE
Gueue Opticns: | 4 CPU = 1 Mode rl
h k f f. I 1 1 Restart Options
3) C eC O r d 3 d u m p I e I n ru n d I re Cto ry' Select Festart Time Fiestart Nurnker Festart Time : Input Deck

— Post Processin g Options

4) To restart the analysis from interrupted analysis time, S

_| FRun REPORTER after analysis Optiahs

O pe n O asys S H E L L ' _| Run D3PLOT after analysis Options

Subrnit Figsat StatussKill Cancel
— Input File: Original input deck file. | rE— ]

— Click ‘Select Restart Time’ and select d3dump file.

— Submit LS-DYNA job using the same settings as
before.

S - Wirite & Restart File and Terminste
S22 - Report Time and Cygl= Mumber
SWE - Write & Restart File and Continue

SWd - Write & Plot State and Continue

Sample execution line (input deck not required): e

Isdyna r=d3dump01

S B S B

CUIT - Terminate with no Restart Files

APPLY CAMCEL |
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Small Restart ‘LS-DYNA Restarts

* Restart will small changes to the input deck.

« Only a few specific changes are permitted in a small restart, refer to *\RESTART

section of LS-DYNA Keyword User’s Manual.

« Change termination time * Modify load curves
« Change output printing interval * Rigid/deformable switching
« Change output plotting interval * Add nodal constraints

« Delete contacts, parts and elements  * Change damping options

« Both a binary dump file and a small restart input deck
(containing only the keywords to be modified or appended) is
required.
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*KEYWORD

*CONTROL TERMINATION
10E-3

*DATABASE BINARY OUTPUT
le-3

*DELETE PART

4,3

*DELETE CONTACT

10

*END

restart-input.key
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Small Restart - Steps ‘LS-DYNA Restarts

—| L5 DVA SUBHIS SI0N [ITES|
«  Open Oasys SHELL. S -
« Select same submission settings as the il | e

[ Dauble Precision [ MPP
original LS-DYNA job (solver type, —
— ok Options
exeC utab | e etC ) . Irpaut HI: . Awmiddomannikies tartAullh 37 Test37 key il
. . . File Farmat : Select Files Sequential Submission
* Input file: Small input deck (see previous :
. MEMORY LIMIT : 40
SI |de) . _| MEMORY2 (MPFY: 40 [+ Increase Memory I Fecuired
Output Files : 'W‘ Optional Files |

» Click ‘Select Restart Time’ and select = o oot =
. Mumber of CPL's © 4 +|-] Congistency Fag [+ ON _| OFF
d3dump flle. Use Local Host

¢ -y . Use Mode Fle . hostfile £
« ‘Submit’ the analysis.

— Submission Options

_| Online Arialysis Start Time : o1 s 00 Start Day
Background Qugue CPL LIMIT 0
Batch Queue MEMORY LIMIT : 15000000
H H H N [ Cueue Queue Mame : dyha | CPU Lirit : MONE
¢ ExeCUtlon Ilne Syntax IS Queue Options: | 4 CFU % 1 Node \'|
Y | dy 1 f— - 1 p k j— d 3 d p O —  Festart Options
S n a I reStart I n Ut. r u m 1 Select Restart Time Festart Murnber : Festart Time : Input Deck

— Post Processing Options
| Fun T/HIS after analysis Options DISPLAY
_| Fun REFORTEFR after analysis Options
_ | Fun DEAPLOT after ahalysis Options

Sulmit | Reset | Status/Kil Cancel
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Full Restart ‘LS-DYNA Restarts

« This is a restart which allows the user to make significant changes to the model
(addition of new parts, loads, contacts, etc).

« The restart is made form a dump file and a full restart input deck.
* In MPP, the dump file for a full restart is named d3fullxx.

« In the full restart input deck, a full keyword description of the model and added
changes are given:

« The input keywords from the retained nodes, elements, materials, contacts, loads
etc. are copied from the original input deck. These copied input keywords can be
modified as desired.

« The keywords for the new parts, materials, loads, etc. are also added.

« The command *STRESS INITIALIZATION must be specified in the full restart input
deck in order to initialise pre-existing parts.

* The stresses, strains, displacements, etc. are initialised for all the parts which are
carried over or, optionally, for only a subset of those parts.

http://ftp.Istc.com/anonymous/outgoing/jday/restart.pdf
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Full Restart: Comments ‘LS-DYNA Restarts

* Do not change the element connectivity (mesh topology) of restrained elements.

* Undeformed coordinates of retained nodes should appear in the *NODE data of the
restart input deck. In other words, just use the *NODE data from the original input deck.

» Coordinates will be initialized according to data saved in dump file.

« *DELETE commands are just for small restarts.

» To eliminate parts and elements in a full restart, omit their *PART and *ELEMENT
data, respectively, in the full restart deck.

* Do not use *INITIAL VELOCITY for nodes carried over from the previous run. Use
*CHANGE VELOCITY option to modify velocities of such nodes.

 Pre-existing contacts that are to be retained should include the _ID option so that the
contact ID numbers in the original input deck match those in the full restart input deck.

http://ftp.Istc.com/anonymous/outgoing/jday/restart.pdf
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Full Restart - Steps ‘LS-DYNA Restarts

* Full restart input deck:
« Modify original <name>.key file.
« Change termination time, add parts, contacts etc. in Oasys PRIMER or text editor.
« Specify *STRESS INITIALIZATION in full restart deck.
« Save and close full restart input deck. 5 =

— LS-D¥MA

° Open OasyS She” ;2235::::;; ;::E Wersion : F10.1.0 Intel MP1{S5E2) ]
Select same submission settings as the original — |
LS-DYNA job (solver type, executable etc.). | TR =

File Farmat .
. . H CPULIMIT:

* Input file: full restart input deck. . m e

_| MEMORw2 (MPP}: 40 |7 Increase Memory If Recuirec

* Click ‘Select Restart Time’ and select d3fullxx file. (e st~ v] | optond Fies |

® Select ‘ I n put DeCk, _Numza:rajff‘ EEED:S 4 ﬂJ Consistency Flag |7 oM _| oFF

Use Local Host

« ‘Submit’ the analysis. =

Usze Moce List :

- RESTART [ — Submission Options
Diurmp analysis Created Time Date _| oniine Aralysis Start Time : 00 o0 Start Day
Mumber Time By Written Written Background Cueue CFULIMIT: o
Batch Queue MEMORY LIMIT: 15000000
! | d3dumpzl  2.513370e-01  Original Run 10:42:53 16052016 b mueue (BUELE (HENTE LN (C71Y Wi - (2k=
EXECUtIOn Ilne SyntaX |S _| d3dump22  2.633340e-01  Original Run 10:45:35  18ms=018 Queue Options: | 4 CPU 1 hode 7|
_| d3dumpz3  2.759310s-01  Original Run 104818 18mSE018 Fesion L Cpiiors
_| d3dumpzd  2.879260e-01 Original Run 10:51:00 18/05/2016 [ Select Restart Time | Festart MNumber : Featart Time © Input Deck J
_ | d3dump25  2.333250e-01 COriginal Run 10:5342 16/05/20168 — Post Frocesang Dptiors
. _| d3dump26  3.000008s-01  Original Run 10:5346  180SE018
® |dena | = restart- | d3fu||E1 1.1337008-02 Origmal Run 154138 17052018 L G WAl e e : —D‘ml DISPLAY:
i | d3nliDz  2393400s-02  Original Run 095050  16mSe0l6 L) G REPORTER ater analysia M
|nput k n= d 3fu I |XX | _| o3t 3583100s-02  Original Run 09:5544  18m5R0E | Fun D3PLOT after analysis _Options_|
aF _| d3tunog 4.796600e-02 Qriginal Run 03:56:41 18/05/2018 Submit FReset StatusHill | Cancel |
oK
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Example files ‘ LS-DYNA Restarts

Restart class  Folder Input decks Restart input deck

Simple small_restart  Original: * No restart input deck required.
crush_tube.key

Small small_restart  Original: * Termination time changed from 0.3s to
crush_tube.key 0.5s

Small restart:
crush_tube.key01

Full full_restart Original: * Termination time changed from 0.3s to
crush_tube.key 0.5s
Full restart: * Rigid sphere added.
crush_tube.keyO1 * New material card added and applied to
rigid sphere part.
» Contact between rigid sphere and
deformable body added.

* Prescribed motion and corresponding load
curve added to rigid sphere part.
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Acknowledgements LS-DYNA Restarts

http://ftp.Istc.com/anonymous/outgoing/jday/restart.pdf
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Contact Information LS-DYNA Restarts

ARUP

www.arup.com/dyna

For more information please contact the following:

UK: China: India:

Arup Arup nHance Engineering Solutions Pvt. Ltd (Arup)
The Arup Campus 39/F-41/F Huai Hai Plaza Ananth Info Park

Blythe Valley Park Huai Hai Road (M) HiTec City

Solihull, West Midlands Shanghai Madhapur

B90 8AE China 200031 Hyderabad - 500081

UK India

T +44 (0)121 213 3399 T +86 21 6126 2875 T +91 (0) 40 44369797 / 8

F +44 (0)121 213 3302 F +86 21 6126 2882 india.support@arup.com

dyna.support@arup.com china.support@arup.com
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