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GENERAL PRESENTATION OF OUR COMPANY

ARCHES Etudes is a technical studies office specialized in building structures and building
envelope.

We work on project management missions with or without implementation studies. Our skills
allow us to also offer detailed implementation studies with workshop and site plans.

Our team has over thirty years of experience. The various people who make up our team have
advanced skills on all structural subjects and provide the guarantee of a real cohesion and global
savings essential for carrying out successful structural studies. Attentive to your requirements, we
offer the most suitable solution(s) to your technical needs, in scrupulous respect for regulations

and in perfect control of costs.

domaines

de compétences

STRUCTURE EN ACIER
STRUCTURE EN BETON ARME
STRUCTURE EN BOB
STRUCTURES MIXTES
ENVELOPPES DU BATIMENT
(COUVERTURE, TOITURES-
TERRASSE, BARDAGE
METALLIQUE OU BOE)

W PLANS GUIDE, PLANS APS,
APD, PRO ET DCE

M ESTIMATION ET BUDGET
DETAILLE

B REDACTION DE CAHIER
DES CHARGES, PIECES
ECRITES DE MARCHES
PUBLICS/PRIVES

RELEVES SUR SITE
PRELEVEMENT

ET ANALYSE
D’ECHANTILLONS
SONDAGES DESTRUCTIFS
ET NON DESTRUCTIFS
ANALYSE DES CAPACITES
STRUCTURELLES

OBSERVATIONS

ET HIERARCHBATION

DES PATHOLOGIES

DU BATIMENT

RAPPORTS DE DIAGNOSTIC

W CALCULS DE STRUCTURES

- ANALYSE STATIQUE
ET DYNAMIQUE

- INGENIERIE INCENDIE
- MODELISATION 2D ET 3D
- OUVRAGES D’ART
PLANS DETAILLES DE
STRUCTURE, DE COUVER-
TURE ET DE BARDAGE

M PLANS DETAILLES D’OUVRA-
GES DE SERRURERIE

PLANS DE COFFRAGE

ET D’ARMATURES

PLANS DETAILLES POUR

LA FABRICATION ET LA MISE
EN (EUVRE

DONNEES POUR MACHINE A
COMMANDES NUMERIQUES
PLANS DE CHANTIER

Courriel : BE@arches-etudes.fr
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I. OURIDENTITY

DENOMINATION ARCHES ETUDES

Creation date April 1993

SIREN Number 390 860 989 RCS Bourges

12, boulevard Gambetta
CS 60317 — 18022 BOURGES CEDEX
Headquarters
Siret 39086098900073
Tél. 02.48.23.41.41.

50 rue Pierre Curie

Paris A Siret 39086098900065
aris Agency
Tél.01.40.36.12.33

11 rue Curie,
4¢& étage D 69006 LYON
Lyon Agency Siret 39086098900081

Té1.09.51.07.50.57

E-mail be@arches-etudes.fr
Web site Web : www.arches-etudes.fr
Legal form SAS
Capital 50 000 €
Owners

GEOTEC HOLDING

"TVA intercommunautaire” FR 31 390 860 989

APE Number 7112B
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Il. THE BIM

Our team masters this process perfectly, which involves the creation of a 3D model and a great
technical precision allowing problems to be identified upstream of the intervention.

Information can be shared with all stakeholders, from the creation phase to the operational phase
of the project.

We produce TEKLA STRUCTURE ® 3D models allowing to produce exports in Revit ®
format, without going through an intermediate step of .ifc format. Our models thus
integrate all the information associated with bars and parts, which allows in-depth use of
our models in the synthesis phase and perfect traceability.

In addition, we are equipped with the "AEC" SUITE from AUTODESK ® under maintenance
including the REVIT ® application.
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1IV. OURSKILLS

1.

TECHNICAL STUDIES OF EXISTING BUILDINGS

We carry out the following missions, especially on Heritage structures and heritage sites :

YVVVYYVY

2.

Missions to repair the waterproofing and improve thermal insulation;

On-site measurement with sampling and analysis of samples where applicable;
Destructive sounding and non-destructive surveys;

Analysis by calculation of structural capacities;

Study reports.

STRUCTURAL DESIGN AND STRUCTURAL ANALYSIS

We carry out technical studies to guarantee the safety of your construction. We carry out all the
calculation notes.

After the design and the calculation of the joints, workshop plans are drawn up.

Avreas of expertise: steel structures // reinforced concrete // wood // mixed.

VVVVVYVYYVY @D

&
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MANAGEMENT MISSIONS

Preliminary draft ;

preliminary design ;

draft final report ;

detailed project study (PROjet) ;

assistance with work contracts and consultation documents ;
Verification of the implementation plans ;

Building economy

IMPLEMENTATION STUDIES

Structural implementation studies include:

Structural calculations: static and dynamic analyzes, fire engineering, 2D and 3D modeling,
engineering structures, spectral analysis, resistance of structures to blast and explosions
(optimization by temporal analysis);

Detailed structural plans;

Data for numerically controlled machines;

Site plans.

Optional: detailed plans of locksmith works;

Optional: detailed plans for manufacturing and installation (layout plans, etc.)

WORK MONITORING

This mission includes several points:

Work monitoring;

Quality control of the work;

Financial management of the work;

Assistance to the client;

Budget verification

The collection and verification of records of work carried out ;

Control of works with a view to obtaining the certificate of conformity.
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V. OUR BIM REFERENCES

6. CARBON FIBER FACTORY FOR THE AMERICAN BRAND ""HEXCEL"

Mission : Implementation studies
Client : american brand "HEXCEL"

BIM work :

» weekly export of a georeferenced Revit model (direct export in Revit ® format, without going
through an intermediate step in .ifc format. Our models thus integrate all the information
associated with bars and parts, which allows in-depth use of our models in the synthesis phase
and perfect traceability.)

» import of our model by the synthesis unit with the models of the other lots. Weekly
consideration of the compiled model and summary reports, for use by all stakeholders.

N.B. for confidentiality reasons, particularly related to industrial process equipment, the
extracts provided below relate only to our metal frame.

Floor area: 17 400 m?
Approximate project tonnage: around 2000 tonnes of steel (primary frameworks + locksmith works)

Implementation studies of metal superstructures, including:
e Two towers of around thirty meters in height;
Two production lines of 200m and 300m in length;
450 linear meters of outdoor racks;
Three other industrial buildings;
About thirty locksmith works (technical equipment support platforms).

Main characteristics of the project:
e Seismic analysis of all structures;
e Temporal analysis of the racks and the two 30 m towers, potentially subjected to an accidental
OVerpressure wave;
e ISO fire analysis of all metal superstructures to justify 15 minutes of stability (R15).
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7. IPSEN FACTORY

APD-PRO-ACT-VISA studies of 6 buildings + 1 connecting gateway + 2 racks
Client : IPSEN

--> Metallic structures (APD + PRO + EXE)
» Two of the buildings have beam-ladders 3m high, and 25m and 22m span.
» Athird has lattice girders 2.5m high and 20.5m span.
» The 43m long walkway has 2 floor levels. Bridge height: 11m.

--> Concrete structures (APD + PRO)
» 3 buildings have levels RDC and R+1 in reinforced concrete (which support the metal frames)
» 1 building has a concrete structure over its entire height.
» 1 other building is exclusively in reinforced concrete with walls on the periphery

--> Realization of the written documents necessary for the consultation of the structural lots

Main characteristics of the project:
» Consideration of high operating costs compared to the spans to be crossed
» Study of the vibratory behavior of the footbridge.
» Design / management of critical movements and overhangs.
» Honeycomb slab floors // span 11m

The key numbers
> About 3,000m? of concrete
» Around 4,700m2 of floor space About 500 tonnes of steel

Client : IPSEN
Project management : EKIUM - Arches Etudes - A26 Architecture
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8. WASTE TREATMENT CENTER (SYCTOM) oF ST-OUEN (93)

Mission : Implementation studies

Studied buildings :

» Extension of the existing "pit" building: study of a peripheral facing 10m high, resting on the
existing framework.

» Cladding of the South ramp: study of a cladding structure (roof + cladding) totally independent
of the existing ramp

» Layout of the facade of the machine room and operating rooms + creation of an inter-building
walkway: study of the glazed counter-facade, 4 cleaning walkways, an interior walkway
(covered), and an access footbridge overhanging a traffic lane.

» study of the cladding support frames adapted to existing buildings

BIM work :

» export of a georeferenced Revit model (direct export in Revit ® format, without going through
an intermediate step in .ifc format. Our models thus integrate all the information associated with
bars and parts, which allows in-depth use of our models in the synthesis phase and perfect
traceability.)

» import of our model by the synthesis unit with the models of the other lots. Weekly
consideration of the compiled model and summary reports, for use by all stakeholders.

N.B. for confidentiality reasons, particularly related to industrial process equipment, the
extracts provided below relate only to our metal frame.

» compiled models not available (not provided by the project manager)

VUE D'ENSEMBLE SUR LA REHAUSSE DU BLOC FOSSE
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REHAUSSE DU BLOC "FOSSE"
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Aménagement de la fagade de la salle des machines et des locaux exploitants
+ création d'une passerelle inter-batiments

FERMETURE DU QUAI DE DECHARGEMENT
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HABILLAGE DE LA RAMPE SUD
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9. LOOS PRISON CENTER (59)

Mission : preliminary design including design and pre-dimensioning notes for the metal frames of 18
buildings

Client : French Public Agency for the Justice Property (Agence Publique pour ['immobilier de la
Justice)

Works studied:
» 15 mixed-use buildings: design and study of metal roofing structures used on concrete
superstructures
» 2 metal buildings: design and study of the complete structure of the buildings
» 1 existing abbey: study of the metal roof frame to replace the existing wooden frame

BIM work :
» exports of Revit models from our calculation models for each building
» Integration of our models by the synthesis unit with the models of the other lots.
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VI. OTHER REFERENCES

1. TRAIN STATION DAKAR <-> INTERNATIONAL AIRPORT BLAISE DIAGNE (SENEGAL)

Implementation studies of the following metal superstructures:
18 steel-and-concrete composite isostatic or hyperstatic walkways // length of spans: from 10m
to 20m // total cumulative length: 585m
25 steel-and-concrete composite ramps (for PRM access) // average span = 15m // total
cumulative length: 1,830 m
9 platforms (Automatic Ticket Control)
34 station platform shelters // total cumulative length: 1,130 m
28 stairs

Main technical characteristics of the project:

» Taking into account the mixed steel / concrete behavior of walkways and ramps (each structure
being unique)
Dynamic study of each structure to guarantee the conditions of comfort desired by the client
Calculation of counter arrows
Taking into account shrinkage, concrete cracking in a tense area, blast caused by the passage of
trains, temperature gradients, bearing settlements, lifting load cases for the maintenance of
running gear. ..

HALTE DE YEUMBEUL : VUE D'ENSEMBLE

Y VYV

HALTE DE BARGNY : VUE D'ENSEMBLE
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Studied stations :

Colobane station (4 ramps // 9 gangways // 5 stairs // 4 quay awnings // 2 CAB platforms)
Dalifort station (3 ramps // 1 gangway // 3 stairs // 4 quay awnings // 1 CAB platform)
Pikine station (3 ramps // 1 gangway // 3 stairs // 4 quay awnings // 1 CAB platform)
Thiaroye station (2 ramps // 3 walkways // 4 stairs // 4 platform awnings // 1 CAB platform)
Yeumbeul station (4 ramps // 1 gangway // 4 stairs // 4 quay awnings // 1 CAB platform)
KMF station (3 ramps // 1 footbridge // 3 stairs // 5 platform awnings // 1 CAB platform)
PNR station (3 ramps // 1 gangway // 3 stairs // 5 quay awnings // 1 CAB platform)

Bargny station (3 ramps // 1 gangway // 3 stairs // 4 quay awnings // 1 CAB platform)

>
>
>
>
>
>
>
>

Client : Senegalese Ministry of Infrastructures, Land Transport and Opening up
Project manager : SETEC

ARCHES ETUDES SAS
Maitrise d’ceuvre - Bureau d’études et d’ingénierie - Structures et clos couvert
Agence IDF: 50 Rue Pierre Curie 78370 PLAISIR // Tel. 01 40 36 12 33
Agence du Rhéne : 11-13 rue Curie // 69006 LYON // Tel. 09 51 07 50 57
Siege région Centre : 12 Bd Gambetta // CS 60317 // 18022 BOURGES Cedex // Tel. 02 48 23 41 #1
Courriel : BE@arches-etudes.fr Web : www.arches-etudes.fr Page 16 / 23




GENERAL PRESENTATION ft!l?!:lEESs

" GEOTEC

/|

uu IIM!! L’ l[.n?l l!‘ll.lll.l.ll

Vgl ‘I ﬂ\.i—‘

ARCHES ETUDES SAS
Maitrise d’ceuvre - Bureau d’études et d’ingénierie - Structures et clos couvert
Agence IDF: 50 Rue Pierre Curie 78370 PLAISIR // Tel. 01 40 36 12 33
Agence du Rhone : 11-13 rue Curie // 69006 LYON // Tel. 09 51 07 50 57
Siege région Centre : 12 Bd Gambetta // CS 60317 // 18022 BOURGES Cedex // Tel. 02 48 23 41 #1
Courriel : BE@arches-etudes.fr Web : www.arches-etudes.fr Page 17 / 23




GENERAL PRESENTATION 95?!;'?

s comrany or w™ GEOTEC

PERSPECTIVE

=
=]
=
=
=
<
a8
@
@«
=

ARCHES ETUDES SAS
Maitrise d’ceuvre - Bureau d’études et d’ingénierie - Structures et clos couvert
Agence IDF: 50 Rue Pierre Curie 78370 PLAISIR // Tel. 01 40 36 12 33
Agence du Rhéne : 11-13 rue Curie // 69006 LYON // Tel. 09 51 07 50 57
Siege région Centre : 12 Bd Gambetta // CS 60317 // 18022 BOURGES Cedex // Tel. 02 48 23 41 #1
Courriel : BE@arches-etudes.fr Web : www.arches-etudes.fr Page 18 / 23




GENERAL PRESENTATION ?F?.‘;‘E?

A COMPANY OF - GEOTEC

2. DREUX TRAIN STATION CAR PARK (28)

Design and implementation studies (APS-APD-PRO-EXE) of the framework, including:

Metal frame design

Note of hypotheses, modeling,

Justification of "cold" sections and main joints

EXE calculation note

General plan of the metal frame, anchoring and connection details on BA structures, main
implementation details

VVYVYVYYVY

Main characteristics of the project:
» Study by three-dimensional finite elements.
» Justification of the joists taking into account a connection to the composite floor
» REI120 fire justification of the frame
» Study of the vibratory behavior of beams (modal analysis)

Cost of the works: 3,900,000 €

Surface: 7,000 m2

Client: Agglomeration of the Pays de Dreux

Project manager: Arches Etudes // Nancy Construction // Archiclub

| |||_.!r'-_‘ B -“ : ;
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3. OFFSHORE WIND TURBINE BLADE FACTORY AT CHERBOURG (50)

TR =

APS-APD-PRO-ACT-VISA-DET study for the buildings of the new ALSTOM factory, including:
Note of hypotheses, modeling, and descriptive notes

Justification of main sections and joints

Lowering of loads and calculation note

General plan of the metal framework, study of the links and interfaces with the structural work
Budget estimate for structure lots

YVVVYY

Main characteristics of the project:
Truss metal structure.
reach 42m // 12m between the frames
Building height 22m
Location: seaside (maritime wind)
Two 50T cranes per hall

Cost of Works: 36 000 000€ HT Surface : 20 500m?
Client : SHEMA Projet manager : ARTELIA
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4. RENAULT TANGER FACTORY, MAROC

AVP-PRO-ACT-DET-VISA study, including:

Design of the metal framework of 12 buildings representing approximately 110,000 m2 covered
Sizing of the metallic structure

General plans of the metal frame

Punctual monitoring of the manufacture of the metal frame on the company's site

Work monitoring on site

Provisional budget for structural lots

YVVVYVYYYVY

Main characteristics of the project:
» Seismic study
» Large buildings including assembly and painting halls
» Tubular trellis structure

Client : Renault Tanger Méditerranée
Project manager : I0OSIS - Enia - Collier partners
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5.

A COMPANY OF - GEOTEC

BOURGES SPORTS PALACE (18)

APS-APD-PRO-ACT-VISA study with implementation studies of the metal frame, including:

>

YV VYV

building envelope design: special foundations, shell, metal frame, roofing, cladding, carpentry,
locksmith ...
Global dynamic analysis of the structure
Budget estimate for structure lots
On the metal frame
Note of hypotheses
Justification of main sections and joints
Load reduction and EXE calculation note
Overall plan of the metal framework, anchoring and connection details on the BA
structures, main implementation details
Editing of manufacturing files

Main characteristics of the project:

truss beams with a span of 75m placed on the concrete structure

movement of the structure (500 tons) above the existing structure, the activity of which was
maintained during the works

Seismic study

About 200 piles 10 m deep to support the new building

2 years of work

Cost of Works: 16 000 000€
Surface : 4 400m?
Client : city of Bourges
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A comPany of " GEoTEC

Project manager : Arches Etudes (Clos Couvert) // Ville de Bourges (CES)

6. NANTERRE TRAIN STATION (92)

APD-PRO-ACT-VISA-DET study, including:
» The metallic structure of the passenger building (structure comprising a floor on which is placed
a roof support structure using round concrete poles)
» Access stairs to the passenger building from the platforms
» The structures of the SNCF and RATP premises on 1 or 2 levels resting on the floor of the
>

passenger building
Provisional budget for structural lots

Main characteristics of the project:

» The main metal structure of the floor of the passenger building consists of box beams and truss
beams. These support 2 floors: a technical floor in the lower part and a station floor in the upper
part.

» The metal structure of the passenger building is not mounted in place. It is divided into 2 parts.
The first is assembled on an adjacent surface to be then moved in its final place. This then leaves
room for the second part to be mounted to be moved in turn.

» very few supports: 10 supports in total for 2300 m?2 of passenger building floor and 3000 m? of
roof

Client : RATP
Project manager : Arches Etudes - SNCF - Gares & Connexions - AREP
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