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Data-processing  description  of  computation 
chained carried out by the command Summarized

MACRO_MISS_3D:

This document presents the data-processing organization of the Code_Aster-Miss3D interface during its use 
from command MACRO_MISS_3D.

It should be noted that command MACRO_MISS_3D makes it possible to use all the features suggested by the 
Code_Aster-Miss3D sequence, during computations of interaction (ISS) Soil-Structure and interaction (ISFS) 
Soil-Fluid-Structure.
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1 Introduction

command  MACRO_MISS_3D,  during computations  of  ISS and/or ISFS by means of  the sequence 
Code_Aster – MISS3D, offer the access to the following  features:

For computations of ISS:
•taking into account of shallow foundation or buried of an unspecified form, 
•not of variable frequency, 
•taken into account of fictitious resonances, 
•determination of the impedances of soil, 
•determination of the seismic forces, 
•taken into account of the slope of the seismic waves, 
•determination of seismic signals at check-points in the soil and the interfaces, 
•determination of the seismic field to sources in the soil.

For computations of ISFS:
•determination of the impedances of fluid, 
•determination of the seismic field  to sources in the fluid, 
•determination of the seismic forces.

This document presents the data-processing organization of the Code_Aster-Miss3D interface during 
its use from command MACRO_MISS_3D [U7.03, 11].

For  the realization of a computation of ISS and/or ISFS one will  be able to refer to the instruction 
manual [U2.06.07].
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2 Contents of the interface

a computation of ISS or ISFS are done in three stages [Figure 2-a] and cf Doc. [U2.06.07b]: 
•Stage 1: computation of the dynamic modes of (S) structure (S)   and statics of interface (S) 

  with Code_Aster.

•Stage  2:  determination  of   the  modal  participation  factors    and    by  ProMISS3D  or 
computation of the impedances and the seismic forces.

•Stage 3: That is to say:
• modal recombination with  Code_Aster in order to obtain the field of displacement of 

structure: u=∑ , 

•extraction of the impedances or forces seismic.

 

Appear 2-a: interface Code_Aster – ProMISS3D with command  MACRO_MISS_3D

For that, the sequence Code_Aster - ProMISS3D requires the transfer of following information.

In the meaning Code_Aster towards ProMISS3D, one transfers successively: 

•information concerning the mesh of the interface soil-structure (surface nodes and elements) as 
well  as the static modes of  interface and the dynamic  modes of  structure reduced to the 
nodes of this interface and ordered according to its local classification, 

•information  on the basis of  the static  and dynamic  mode modal  base independent  of  local 
classification:  the  masses and modal  stiffness,  the  participation  factors  modal  and other 
terms of coupling between the dynamic modes   and the static modes   and, for each 
load interns with structure, projections of the assembled vector corresponding, on the static 
and dynamic modes as well as the multiplicative function of time associated.

In the ProMISS3D meaning towards Code_Aster , one recovers: 

•the modal participation factors t   and t   which make it possible to obtain the evolutions 
of  results  displacements,  velocities  and accelerations  generalized  (transitory  evolution  in 
generalized  coordinates)  t  ,   ' t  ,   ' ' t   on the  one  hand,  and  t  ,   ' t  , 

 ' ' t   on the other hand, projected respectively starting from the dynamic modes   and 

of the static modes  . One will  be able to then project, then to combine these results on 

physical base: U t =⋅ t ⋅t . 
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•In the case of a harmonic computation one recovers complex evolutions by frequency   

and    (frequential  evolution  in  generalized  coordinates)  before  projecting  them  to 

produce a harmonic evolution of it on physical base: U =⋅⋅ .    

and   are always complex because of the complex form of the impedance of soil K .
•Seismic impedances or forces.

3 The  principle  of  operation  of  the  interface  Code_Aster  - 
MISS3D with command MACRO_MISS_3D

One describes the operation of the Code_Aster-MISS3D interface  hereafter starting from commands 
MACRO_MISS_3D [U7.03.11], IMPR_MISS_3D [U7.04.11] and LIRE_MISS_3D [U7.02.31].

The purpose of this chapter is to make it possible  to understand the operation of the sequence when 
one wishes, more particularly, to carry out computations of ISS with:

•taking into account of the slope of the seismic waves.
•determination of seismic signals at check-points in the soil and the interfaces.
•determination of the seismic field  to sources in the soil

or of the computation of ISFS with:
•determination of the impedances of fluid
•determination of the seismic field  to sources in the fluid
•determination of the seismic forces

3.1 the sequence of the stages of computation.

An automatic procedure was made up in order to connect the programs necessary to the sequence 
Code_Aster -  MISS3D.  The  three  stages of  computation  (cf  §2 [Figure  2-a])  and the transfer  of 
information prepare and are connected in the following way:

Stage 1: Code_Aster
Modal  computations with Code_Aster. Definition of the data of soil  and the parameters of  
optimization  of  the  computation  of  the  Green's  functions  for  MISS3D.  Generation  by  
Code_Aster of the data file necessary to post_traitement.
Commands  MACRO_MISS_3D [U7.03.11] and  DEFI_SOL_MISS [U7.02.34] make it  possible to the 
user of Code_Aster to define:
•relative data on the ground (automatic generation, by Code_Aster, of the file with the extension  .sol 

of MISS3D (cf § 3.2 and [figure n°3.2-a]);
•parameters  of  execution  of  MISS3D (automatic  generation,  by Code_Aster,  of  the file  with  the 

extension .optmis of MISS3D (cf § 3.2 and [figure n°3.2-a]);
For postprocessing (modal recombination) Code_Aster created a file which contains the necessary 
information with the computation of interaction (extension .raster ). 
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Stage 2-1: MISS3D
Transfer of the data of Code_Aster towards MISS3D.
MISS3D  recovers  its  data  input  via  a  first  program,  gtaster which generates  the  data  files  of 
ProMISS3D including:
•on the one hand a file (extension .ptas)  which is read again by the program ptaster (cf stage 2-3 

and appears 3.2-a). It ensures the coherence of the data transferred between Code_Aster and 
MISS3D via the programs gtaster and ptaster ;

•in  addition  files  of  the  data:  of  computation  (extension  .in),  of  mesh  of  the  interface  (.mvol), 
calculation data (.in), of definition of the imposed fields (.chp),  of definition of the field of the 
structure  (.ext),  of  definition  of  the loadings on the structure  (.cext),  data of  postprocessing 
(extension  .post),  containing  the  transforms  of  Furrier  of  the  functions  of  loading  used  in 
postprocessing for the synthesis in time, of management of the signals (.sign) and of definition 
of the soil (.sol).

Stage 2-2: MISS3D

Computation with ProMISS3D
From these data, ProMISS3D following its computations generates the files containing:
•accelerations associated with the participation factors on the dynamic and static modes (extension 

.mvfd.a); 
•velocities  associated with  the participation  factors  on the dynamic  and static  modes (extension 

.mvfd.v ); displacements
•associated with the participation factors on the dynamic  and static  modes (extension .mvfd.d)  ;  

impedances
•expressed on the basis of  mode of  interface (extension .imp).  This  file can be recovered for  a 

computation of ISS completely carried out with Code_Aster for which the soil is represented by a 
carpet of spring; messages

•of execution of the program ProMISS3D (extension. out). Stage 2 

- 3: MISS3D Transfer

of the data of ProMISS3D towards Code_Aster. The second
program,  ptaster  recovers motions  of  the  interface  calculated  by  ProMISS3D in  displacements, 
velocities and accelerations generalized and the transmits to Code_Aster  post-to treat them by the 
means of the files containing: participation factors
•on the dynamic  modes and statics  in  displacement,  velocity  and acceleration  according to  the 

frequency (.n.h) *; participation factors
•on the dynamic modes and statics in displacement, velocity and acceleration according to time (.n.t) 

*. Note : * the extension 

corresponds to n  the number of loading applied by Code_Aster. Stage 3: Code_Aster 

Postprocessing
with Code_Aster. The data recovered
by Code_Aster are used for postprocessing on the structures (computation of displacements, 
velocities accelerations, stresses, impedances, forces seismic,….) via the commands 
LIRE_MISS_3D [ U7.02.31], LIRA _IMPE_MISS [U7.02.32] and LIRE_FORC_ MISS 
[U7.02.33]. The information storage

 

3.2 During the execution

of the ProMISS3D software of the data files are generated under a directory of reception of the server 
of  Code_Aster.  C  “is  the  command MACRO_MISS_3D  [U7.03.11],  which allows  L” 
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execution of the ProMISS3D software from Code_Aster and specifies the place where the data files of 
ProMISS3D on the server dedicated to the study are arranged. Note : It is possible 

in the same submission successively to start the programmes gtaster, ProMISS  3D, ptaster on 
the  central machine  of  processing  by  successive  calls  MACRO_MISS_3D  [U7.03.11]. 
Appear 3.2-a: 

 

coupling Code_Aster – MISS3D with MACRO_MISS_3D. 
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