SMB-SE-TOD

3D modelling/integration @ CERN
for civil engineering
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@ 3D MODELLING/INTEGRATION @ CERN FOR CIVIL ENGINEERING %

Agenda

» Presentation of the service in the CERN general organisation
» Activity of the Civil Engineering Design Office
» 3D Design

» Integration
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@ CIVIL ENGINEERING INTERACTION WITH CERN DEPARTMENTS @

Organisation at CERN (main participants in the integration process)

EN EP

Engineering Experimental Physics

SMB
Site TE
Management Technology
& Buildings
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SMB-SE-TOD SERVICE
=

TECHNICAL OFFICE MANDATE

» The modelling of structures in 3D

» The study and design of Civil Engineering works (underground, surface, special
works, piping networks, roads and landscaping)
» The 2D integration

» The support to project managers and work requesters

ORGANIGRAM

General Coordination &
Engineering

CAD and BIM Design

TECNICAL OFFICE

CAD and BIM Design
(External contractors)

Design Coordination

CATIA/3D Design

CATIA Design

(External contractors)
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SMB-SE-TOD SERVICE
=

TECHNICAL OFFICE ACTIVITY

Support for:

* Engineering design/calculation

* Future projects (SMB-SE-FAS Future Accelerator Studies)
* Feasibility studies

* Preliminary studies

* Project managers

» Site supervision / work request

* Interface with other CERN services / Integration

* |nterface with external consultants
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@ OBIJECT OF CIVIL ENGINEERING 3D MODELLING @

SMB-SE-TOD : Our level of intervention

Type of element Type of work Project phases

e Concrete structures e New structures and e Feasibility study AUTODESK®
o Steel structures buildings e Preliminary design
e Buildings * Modification of existing e Construction design

e Tunnels/galleries structures e As-built

e Networks/landscaping °To]:calt?r rr‘)artiatl 7
refurbishmen

e Geometrical studies
(networks, terrain, 2 J‘S

levels,....) CATIA
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OBJECT OF CIVIL ENGINEERING 3D MODELLING - EXAMPLES
Surface structures

BUILDING 113
As-built model for HVAC
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@ OBJECT OF CIVIL ENGINEERING 3D MODELLING - EXAMPLES
Surface structures

BUILDING 361
Modification of false floor

g N .

N
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@v OBIJECT OF CIVIL ENGINEERING 3D MODELLING - EXAMPLES @

Surface structures

BUILDING 376
As-built model for refurbishment
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@v OBIJECT OF CIVIL ENGINEERING 3D MODELLING - EXAMPLES @

Surface structures

HL-LHC - HIGH LUMINOSITY /j
ILUM]
New infrastructures connected to LHC ww

POINT 1 Surface buildings

SU17 building

NT 5 Surface buildings
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OBIJECT OF CIVIL ENGINEERING 3D MODELLING - EXAMPLES
Underground structures

COMPACT LINEAR COLLIDER
Feasibility study

D N

DRIVE BEAM LOOP AND BEAM DUMP DETECTOR HALL AREA
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@m OBIJECT OF CIVIL ENGINEERING 3D MODELLING - EXAMPLES @

Underground structures

HL-LHC - HIGH LUMINOSITY
New infrastructures connected to LHC

G y

General view

US17 Cavern - Internal

US17 Cavern - External
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@m CIVIL ENGINEERING 3D MODELLING PROCESS %

Process for civil engineering models

BASICS DEVELOPMENT DETAILS

Definition of Coordinate Definition of the

system and origin Interfaces with other
o accuracy needed for each
Template for the 3D disciplines
part/element
model

! ! !

Details, Finishes

Foundation Envelope (Facade-Roof)
Check on site

Main structure Secondary structures
3D scan
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@m CIVIL ENGINEERING 3D MODELLING PROCESS - EXAMPLES %

Surface structures

BUILDING 251
New false floor

The new false floor structure has been defined according to the position of
racks and ducts. Cable trays has been adapted to this new structure
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@m CIVIL ENGINEERING 3D MODELLING PROCESS - EXAMPLES @

Surface structures

BUILDING 353
Details for ramp

New ducts were installed. The integration model was not acurate enough for
the design of the new structure. It was needed a 3D scan to design a new
structure with an error of less of 2-3 cm.

'
1 a1 1
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CIVIL ENGINEERING 3D MODELLING PROCESS - EXAMPLES
Underground structures

COMPACT LINEAR COLLIDER ﬂb
Feasibility study

Space verification with services

(@ VIEW 3D
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CIVIL ENGINEERING DESIGN TOOLS @

Oriented to work with external civil engineering consultants

s

AUTOCAD AUTODESK
CIVIL3D

[ r—— j

1 ” L ,.\L__

= Tl Berie,

| ‘%‘l - E = 7A

N - ) 1/]035L/]J\] & oN

M Naviswores
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=

OBJECT OF INTEGRATION %

Collaboration with CERN departments

Connection of
the models of
each discipline

!

One global
model available
to everybody

CERN Integration 3D models

Coordination Define new
Make decisions needs/tasks

! ! !

Clash detection

. Global view for the Any decision could
Anticipate .
whole project to need a complementary
problems . . .
select the best option information

16.10.2019
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OBJECT OF INTEGRATION - EXAMPLES

CATIA - Product structures
The arborescent of the model shows the different disciplines (CERN departments)

O, Us15 Civil Engineering (US15 Civil Engineering 1)

S10134719_01 (VISEE_GEOM.1) US15-1102-Visee Geom

S5T0090236_01 (5T0090236_01.1) PUPITRE COMMANDE PONT PM t&
S10127944_01 (ST0127944_01.1) HO192120MQ-US15-1101-MONORAIL-2011

£k

ST0355928 01 (ST0355928_01.1) VOLUME CONVOI MAFI PT1 SCANT1

5 571110846 01 (ST1119846.01.1) 2127 - US15 - 1102 - Metallic Structures - 52
85 10385323 01 (5T0385323_01.1) 1102 - US15 VENTIATION(Catia)
ST0054277_01 (AT162266MQ.1) US15 - 1102 Réseaux de tuy. Puit PM (2009 Euclid)
35 511 118706_01 (ST1118706_01.1) US15 - 1102 Réseaux de tuyauteries 2019
ST0052140_01 (AT160116MQ.1) US15-RESEAU MOUSSE COMPLET
ST0054276_01 (AT162265MQ.1) US15- EM ALIMENTATION RACKS
ST0053459_01 (ST0053459_01.1) US15 equipements electriques niveau 0 - 1105
85" ST0053462.01 (510053462 01.1) US15 equipements electriques niveau 1 - 1105
851 ST0052729_01 (510052729_01.1) US15 equipements electriques niveau 2 - 1105
85 $10470581.01 (ST0479581.01.2) US15 equipements electriques niveau 3 - 1105
B34 ST0053000.01 (ECH_US15.1) US15 echelles a cables - 1105

ST0054268_01 (AT112238MQ.1) US15-NEW TRAYS 20.01_04

1/ & v —
T
=
-
-~

ST0054256_01 (J0232015MQ.1) US15-CABLE RAYONNANT
66.!1 Brans (Product1.4)

851 ST0054264_01 (J0232014MQ.1) US15-GENIE CIVIL + CHARP FILAIRE
5 Acces (Product1 1)

=
<
-

g Detection incendie (Product2.1)

& Securite (Product1.2)

Accessoires (Product1.3)

ST0346793.01 (ST0346793 01.1) Coffret Elec Disj Prses 220°230°145
ST0362262_01 (ST0362262_01.1) Coffrets de prises 4x10A

ST0346793_01 (ST0346793_01.2) Coffret Elec Disj+ Prises 220°230*145

5 Wi (Product1 5) )
ST0581313_01 (Product2.2) US15-1102-Cable rayonnant

3y ST0583025_01 (ST0583025_01.1) Novasina HygroDat 100 sonde meme niv
ST0583037_01 (ST0583037_01.1) Coffret Wago 400-300-140 sur rail de 80
1 ST0677338_01 (ST0677338_01.1) US15-1102-Tuyauterie Cryo 2014

ﬁ Product (Product1.6) Acessoires SAS US-PM

> ST1107098_01 (ST1107098_01.1) Armoire 1000x400 h=1950
ST1107098_01 (ST1107098_01.2) Armoire 1000x400 h=1950
ST1099685_01 (ST1099685_01.1) Renifleur Sortie double - 2 Filtres
ST1099685.01 (ST1099685_01.2) Renifleur Sortie double - 2 Filtres
85 D1-A-GA-WO1-Supply-001

j Run20190401145349190 (Run-354283)

I Run20190401150628290 (Run-354293)

J Run20190401150848220 (Run-354294)

J Run20190401151201790 (Run-354295)

1! Constraints

“Applications
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OBIJECT OF INTEGRATION - EXAMPLES

HL-LHC - HIGH LUMINOSITY
New infrastructures connected to LHC

ONE CATIA MODEL GATHERING ALL DISCIPLINES
» Solve the problems
» Make decisions (who modify what)
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@ OBIJECT OF INTEGRATION - EXAMPLES

HL-LHC - HIGH LUMINOSITY EW

New infrastructures connected to LHC '

ONE CATIA MODEL GATHERING ALL DISCIPLINES
» Clash detection
> New models need new data-details

16.10.2019 Ludovic Barthélémy / Raul Fernandez SMB-SE-TOD 23



@ INTEGRATION PROCESS %

Process for CERN Integration models

Definition of the platform and version for the coordination (Catia/Revit/Navisworks)

Base Model = Civil Engineering/Architecture (transformation into a Catia/Revit/IFC or a compatible model)

Addition of each discipline in the adequate format

Check the information of each model

Coordination meeting = Propose a solution to the detected clashes

E Check the clash detection and generate a report of conflicts

Modification request = New models to be checked...

16.10.2019 Ludovic Barthélémy / Raul Fernandez SMB-SE-TOD 24



INTEGRATION PROCESS - EXAMPLES

HL-LHC - HIGH LUMINOSITY
New infrastructures connected to LHC

INPUT FROM

CERN
DEPARTMENTS
2
N p&?rm
\\_____‘__//
SMB-SE-TOD EN-ACE-INT
CIVIL
ENGINEERING IN-I-SEEGRI;(/?(-ZI-IIEON
CHECKING
2
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@ INTEGRATION DESIGN TOOLS

Oriented to work with internal CERN departments

)

SMARTEAM
1 > 1
f\NUvT EO NDTE(')S és pSolidWorks
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CERN

Thanks for your attention!



