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BIM / CIM

Field of Town planning
activities of -
INGEROP.

Infrastructures

CIM has been
developed over
the last 25 years

for complex

structures.

¥ Water &
" Environment

Buildings

BIM is mainly used for
buildings (Museum,
hospitals...) and
industrial facilities.
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BIM / CIM

BIM / CIM _ _
N Evolution toward a new design process
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Paradigm Shift

movinglto BIM PD: Pre-design
| ' SD: Schematic design

the most
efficient the
correction is.

| DD: Design development

| CD: Construction documentation
PR: Procurement

| ‘ CA: Construction Administration
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OP: Operation

Effort/Effect

3D numerical
models allow
early
detection of
defaults.

0 Ability to impact cost and
funcfional capabilities

@ Cost of design changes

0_ Traditional design process

e Preferred design process

——

B

PD SD DD
Graphic courtesy of Patrick Macl eamy AlA/ HOK

© AUTODESK - Présentation « BIM for project manager »
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Building Information Modelling is especially utilised in 2 of the INGEROP Departments:

BIM

Building Department and Industry & Energy Department.

These complex projects need an optimised control and an efficient share of the
information.

The tools to be implemented in order to reach these targets will in addition allow a
proper risk control while improving productivity (thus competitiveness).

1

INGEROP is involved in a French National Project named MINNnD
(Interoperable Information Model for Sustainable Infrastructures).

A

The goal is to define standardised informatics norms and tools in
order to reach the above mentioned targets.

:
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BIM - A few references of complex INGEROP
projects

BIM

Paris Philharmonic

# INGEROP has the habit to
- work all over the world on

prestlglous buildings with

emment architects.

BIM is useful in case of
complex geometry for
providing a successful
interface with the archite&t.

Technological details are
mandatory for the
geometrical dimensions
check as well as for the
structural design.

RHINOCEROS -TEKLA - Revit - Autocad MEP O



A few references INGEROP

BIM

BIM is a convenient tool allowing good
coordination between the different

Strasbourg Hospital

New Geneva Airport

Even if INGEROP is usually able to mobilise relevant
experts in all the fields of activity, it is mandatory

to be familiar with BIM tools.

involving actors coming T
. s e el

from different g
| countries. '

New Paris Courthouse
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BIM

The 3D numerical models have various
utilities:
Synthesis, geometry, visual aspect...
...but also : air-conditioning dimensioning,

passenger flow simulation, step by step
structural analysis... 1

-



3D structural models in INGEROP. /@EROP

CIM

An in-house 3D calculation program taking into account the construction steps has
been developed for the last 40 years in INGEROP.

Since 1992, this program has been improved and adapted to the Japanese standard
together with A INGEROSEC

JRTEBRREME
BT M b= AT

imogroted 3D Design System

SCOOP




3D structural models in INGEROP. INGEROP

CIM
LEEGDETFAND, BELER,




3D structural models in INGEROP. /@EROP

CIM

Interest of CIM.

For complex structures dimensioning, the 3D
step by step calculation is accurate, safer,
easier to check and cheaper.

» Accurate and safer: the 3D stress
redistribution cannot be properly
addressed with 2D approach.

The shear analysis and torsional analysis
will be performed on an accurate and
proper mannetr.

« Easier to check: the 3D models allow the + Cheaper: Step by step analysis will

check of geometrical interactions, various allow a comparative dimensioning of
modelling mistakes... different erection methodologies.
The consequences of these mistakes will A structure analysed with 3D

be of less importance because they will be computation will be more optimised
corrected on an early stage. than with a 2D calculation + fixed

increase of stresses.

» « The dynamic analysis can be performed in 3D for each construction step.



3D structural models in INGEROP, /@GEROP
a few examples of projects. ,

CIM
2d Severn crossing (England - Wales), Designed 1990-1995

Design & Build project. Contractor: Laing-GTM (VINCI)

INGEROP was in charge of the design (preliminary & Detail) and all the site
=N adaptatlons of this 5,1 km long viaduct with HALCROW (UK).

16



3D structural models in INGEROP, INGEROP

a few examples of projects.

CIM
Rion - Antirion Bridge (Greece), Designed 1990-2004. VINCI Design & Build project

2252 m long
viaduct with
three 560m long’
spans.
Superficial
- foundations
W~ " lunder 63m deep
water.




3D structural models in INGEROP, /@EROP
a few examples of projects. .

Millau viaduct.
INGEROP tender
solution.

External prestress
located under the
deck level.




3D structural models in INGEROP, INGEROP
a few examples of projects.
BIM... and CIM

“La CANOPEE” - wyme . g Five level Railway interchange station

g“"% s
3D Structural Model
taking into account the
construction steps. N

The numerical model allows optimised interface with the
architect in order to define the complex shape of the roof.
r

100m
span roof
designed
with steel JE¥e
and glass. | sl

TV
1 LS .,

//////

" Architects: Patrick Berger - Jacques Anziutti RHINOCEROS- GrassHooper -TEKLA



3D structural models in INGEROP, /@ROP
a few examples of projects. “
CIM

The “New Europe Bridge” (Bulgaria - Romania). Design & Build Project

1791m long
prestressed
concrete
viaduct.
The
navigable
part of the
Danube river
is crossed

with three
180m long
extradossed

spans.

FCC Presentation




The new CIM - BIM 4D generation INGEROP

CIM - BIM

Design &
Build

Nuclear
waste
storage
facility.

WWW.CAB‘[‘N.FR




