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“SimSolid - Design and Engineering Workshop Tokyo 2019” took place 
in March 7th, 8th 2019. The focus of the workshop was to teach 
students in architecture, basic knowledge of structural engineering 
and the importance of such knowledge in the �eld of architecture. The 
aim of the workshop was also to empower students and young 
professionals by giving them access and training of one of the most 
powerful and innovative technologies for structural engineering 
available today - SimSolid.

The Team:

University of Innsbruck - Institute for Experimental Architecture, Hochbau
Univ.Ass. Atanas Zhelev
Univ.Ass. Markus Malin 
Uni.Prof. Rames Najjar

Meiji University - Master Program I-AUD 
Uni.Prof. Daisuke Hirose

Altair Engineering Japan Ltd. 

with the external cooperation of:
Mag. M.Arch. Mariya Korolova (University of Innsbruck)
Dpl.Ing. Iurii Suchak (TU Wien)

Contact :

You can see more images of this activity at:
http://www.simsolidws.org/archive/

For information about SimSolid:
https://altairhyperworks.jp/product/SimSolid

For further questions please write to us at:
info@digitalarchitects.at



SimSolid - Design and Engineering 
Workshop Tokyo 2019

Technological evolution is something we see every day.  Our 
daily live is surrounded with various physical and digital tools 
which are getting more powerful, more e�cient and more 
user friendly with every next update. However, it is not 
everyday that we can witness a technological "revolution". 

In the world of architecture, designers and engineers spend 
many hours every single day to optimize the structural 
performance of buildings. The advance of Building 
Information Modeling (BIM) tools enables the realization of 
more complex and highly e�cient buildings. However, when 
design become more complex the communication gap 
between designers and engineers bring very high 
ine�ciency in the design process it self. Digital tools oriented 
for designers and engineers often have very di�erent 
structure and require di�erent modeling techniques. 
Operators often spend weeks just to convert data from digital 
design tools to digital engineering tools to verify a particular 
construction. In order to optimize a structure this 
communication have to happen many times. Often wasting 
vast amount of time and even important details of the 
construction.

A "revolutionary" engineering method may solve this 
problem. SimSolid is a ground breaking methodology for 
structural analysis of 3D models which are created in the 
common 3D modeling process used by most designers. In 
other words it performs analysis over solid models. 

The loss of time and data during a conversion of 3D models is 
often related to 3 major problems:

1. Designers typically structure 3D models using closed solid 
geometries in order to visually see and evaluate the design. In 
contrast traditional engineering tools require 3D models 
consisting of the middle planes and axes of those solids. The 
solution is �nding all mid planes and axes. Although some 
engineering tools perform this automatically, it is often 
required to manually check every area of the model for 
potential errors.

2. Designers often model solid geometries using NURBS 
geometries or low resolution mesh geometries. Their 
objective is light 3D model easy to operate and visually 
suitable to evaluate. However, engineering tools often 
require high resolution mesh in order to have proper analysis. 
Re-meshing procedures take a lot of time and computer 
power. The solution is often simpli�cation of the designers 
model for particular analysis. Even though some designers 
using advanced BIM techniques, can model every detail of 
there construction down to a single bolt it is usually very 
di�cult to test such models straight away in full assembly.

3. Digital models made by designers can have slight gaps or 
penetration between elements for better visual 
representation of the design. This kind of gaps and 
penetrations however, have to be cleaned and perfectly 
matched before they can be analysed in common 
engineering tools. Such imperfections, however, are not 
always a concern for inaccurate engineering analysis. The 
analysis can be considerably accurate even with them. The 
problem of having such imperfections however, is often the 
inability to create accurate connections between elements 
inside the engineering tool it self.



Design of a roof structure by a student using SimSolid

The "revolution" of SimSolid methodology has the ability to 
solve all 3 of the above mentioned problems in once with 
ground breaking solutions:

1. No need for mid planes and axes. Direct analysis of solid 
geometries.

2. New analysis method which does not require meshing and 
can work with simple light weigh geometries. 

3. Automatically recognize gaps and penetrations between 
solid geometries and can automatically establish 
connections between such elements based on the amount of 
gap and penetration speci�ed by the engineer.

All this features makes it possible to directly export designers 
full assembly BIM  models and perform accurate engineering 
analysis within minutes on a laptop. In other words the 
process become faster and lighter. The ability to simply model 
a geometry, analyze it immediately, redesign it based on 
those results and perform this process 10 times a day in stead 
of ones in 2 days, with no need of specialized education 
empowers designers and architects massively. 

In order to teach students in architecture, basic knowledge of 
structural engineering and the importance of such 
knowledge in the �eld of architecture and give those young 
specialists the ability to learn and experience the state of the 
art in the discipline, specialists from the University of 
Innsbruck, Austria, Meiji University of Tokyo, Japan and Altair 
Engineering Japan Ltd. have decided to do a joined structural 
design workshop. 



The workshop was organized by:

University of Innsbruck - Institute for Experimental 
Architecture, Hochbau
Univ.Ass. Atanas Zhelev
Univ.Ass. Markus Malin 
Uni.Prof. Rames Najjar

Meiji University - Master Program I-AUD 
Uni.Prof. Daisuke Hirose

Altair Engineering Japan Ltd. 

with the external cooperation of:
Mag. M.Arch. Mariya Korolova (University of Innsbruck)
Dpl.Ing. Iurii Suchak (TU Wien)

The cooperation between the two world renown universities, 
Innsbruck and Meiji, was sponsored by each of the two 
Universities and the Japanese o�ce of Altair Engineering. 
Altair is the leader in high quality structural engineering and 
optimization tools for all industries ranging from Aerospace 
and Automotive to Marine and Civil Engineering. 

The workshop took place on 7th and 8th of March 2019 in one 
of the best known creative hubs in the capital, Fab Cafe Tokyo. 
Two days of intensive program featured: learning of the 
engineering methodology, learning of advanced design 
techniques, design and engineering sessions by the students, 
public lectures and �nal presentation by the students in front 
of external jury. 

The task of the workshop was to design and optimize 
complex 3D shaped roof structure over an existing building 
using SimSolid Methodology. The students were encouraged 
to structurally analyze their initial roof designs, learn from the 
feed back, perform corrections to the design and analyze 
again. Despite the large experience gap between all 
attendants ranging from 1st semester bachelors to last 
semester masters, all students could perform this 
optimization cycle at least 3 times with some students 
performing more than 15 cycles of structural optimization 
achieving highly in depth architectural designs for such a 
short period of time. 

This results truly shows the potential of this state of the art 
engineering methodology and the power it gives to 
architects to reach highly articulated structural designs. 

"It is needless to say that for everyone who attended this 
workshop and experienced this leap in technology, design and 
engineering will become like pen and paper, truly irreplaceable."  
(Uni.Prof. Daisuke Hirose, Meiji University)

You can see more images of this activity at:
http://www.simsolidws.org/archive/

For information about SimSolid:
https://altairhyperworks.jp/product/SimSolid

For further questions please write to us at:
info@digitalarchitects.at




