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DEPUIS LE PARVIS

INTRODUCTION
This year has seen the creation of  new campus of  ESTP - Paris, 
in the city of  Troyes. A new administration team, 30 first-
year students and 6 third-year students joined in together to 
experience the creation and development of  a new campus, in 
a new environment amongst other engineering and business 
schools. 

As a result, a public invitation to tender was issued in order to 
provide the new school for a campus, while the first generations 
of  Troyes students would follow classes within a temporary, 
rented structure. Four projects were selected out of  a list of  
candidates and delivered an answer to the problematic of  
building a civil engineering school with a capacity of  300 
students. 

As the team composing the third year students, our Project 
Management lessons oriented us to study one of  the 
propositions which were rejected. This gave us an opportunity 
to use the knowledge and methodology we received from the 
lessons on a real project which was not foreign to us. This was 
a chance for us to consider an approach differing from the 
Business As Usual to virtually take part to the construction of  
the campus to come, according to the functional analysis of  it. 
This method lies on three main questions, which are « What is 
the purpose of  the object? », « what does it impact ? » and « 
To what end? ». According to this interrogations applied to the 
civil engineering field, new definitions of  the construction can 
emerge and tend to minimize the most recurrent dangers and 
failures in the process of  elaborating a brand new building. 
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VUE AERIENNE

PROJECT 
CONTRACT 
SPECIFICATIONS
The main purpose of  this chapter is to define and rewrite the 
specifications of  the project contract according to the vision 
of  the functional analysis. This leads us to consider that any 
building allows a specific user, to perform a specific activity, by 
insuring seven main fonctions.
In the present case, the new campus of  the ESTP Paris - Campus 
de Troyes is to provide the new staff  of  the branche and their 
students for an environment fit for the education and associative 
life of  a 300-student facilities. To that end, we must consider 
the 7 aspects of  the approach of  the methodology. 

First, the building provides for a support relying on an 
artificial space, geometrically measured and defined by nominal 
performances such as surface, dead load, deformation… Then, 
a confort fit for human metabolism (thermic and acoustic 
performances, for instance) must be adjusted accordingly to 
the activity expected to take place in the facilites, that is to 
say teaching, working and more generally, living and growing. 
Besides, another function is obviously the protection of  the 
physical integrity of  the user and its goods - teaching equipments, 
technical devices - and on a security viewpoint. The building 
must insure a clever access to the goods, tools and artefact 
needed to carry out the activity it welcomes, as well as an access 
to the advantages of  the site, without damaging it. The user 
must also be able to master the relationships of  its composing 
sections (administration, classes, student life…) between one 
another as well as towards the premises of  the building: this 
means being able to observe without being observed from the 
outside, for instance. Finally, the building must be designed 
following a main signification, on aesthetic, ambiance and 
pictural criteria, through materials, textures, shapes… 

Following those major functions expected from the new campus, 
it is possible to write a new specification document taking the 
different performances into account, with further precisions on 
scientific and measurable values. 
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Rosières-près-Troyes is a town located in the North-West of  
France, in the Aube county, Champagne-Ardenne Region. It 
belongs to the agglomeration of  Troyes, 7th canton. 

ENVIRONMENTAL 
POTENTIAL OF 
THE SITE

MAIN GEOGRAPHICAL INFORMATIONS OF THE CITY :
Surface : 6,23 km2 
Minimum altitude : 112m
Maximum altitude : 130m
Average altitude : 121m 
Town Hall Altitude : 115m

Sexagesimal geographic data : 
Latitude : 48° 15’ 37’’ North
Longitude : 04° 04’ 18’’ East

Decimal geographic data : 
Latitude : 48.26° North
Longitude : 4.070° East

The result of  the last census indicated a population of  3172 
inhabitants. 

The existing physical environment is scarcely waterproofed 
because constituted of  a growing parcel. 

Sanitarian site aspect : No particular exposure to 
electromagnetic waves, radon or other natural « pollution » 
sources is to be detected on the site.
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SYNTHESIS 
NOTE
EARTH AND MAIN STRUCTURAL WORKS

1.1 RETENTION STRUCTURE AND FOUNDATIONS
We considered cased drilled reinforced concrete piles for the 
foundations. We suppose that the ground holds a water table 
preventing us from deploying superficial foundations. We 
therefore chose to use a raft associated with cased drilled piles 
made of  reinforced concrete. The slab will be concrete and 
wood, .

1.2  SUPERSTRUCTURE
The superstructure is based on a concrete-wood mix framework 
for the teaching division, as well as for the research and student 
poles. To ensure the bracing, we have planned for the teaching 
division a concrete masonry support wings, and for the large arc  
a solution containing a suitable reticulated structure.
We are turning to a wooden post-beam structure that is best 
suited for pole teaching. The bulkheads, (beyond wings and 
stairwells) will be non-load bearing and will be composed of  a 
double plasterboard panel with an insulating layer in between 
to provide high performances for sound and thermic insulation.
The solution of  using a arc, appeared to us as a suitable 
solution, able to answer the problem of  stability, considering 
the dimensions of  the structure.

1.3 FLOOR
The floor will be concrete-wood floor, to optimize the consumption 
of  concrete, and more particularly to exploit local resources 
(wood).
The floor will consist of  a concrete slab of  80mm concrete on 
20mm wood formwork. This significantly reduces the size of  the 
slab compared to a slab of  chipboard that would require more 
than 60 cm to support the loads.
The slab will rest on a set of  joists and joists hooked between 
them by metal hooves, which is a very common solution of  
assembly. They will be fixed in the way on the posts.
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SYNTHESIS 
NOTE
ENVELOPE

2.1 - VEGETABLE ROOF
We envisioned a green roof  to best meet the new regulations 
for sustainable development.
It is an environmental solution with consistent acoustic and 
thermal performance. It provides a good drain of  rainwater, 
and significantly reduces the indoor temperature in the case of  
hot weather. Finally, this solution increases the life of  the roof  
and has a certain aesthetic. The waterproofing will be achieved 
thanks to a flexible waterproofing screed above the thermal 
insulation, itself  above the vapor barrier placed directly on the 
concrete.

2.2 - EXTERIOR FACADES
Faced with the conditions imposed for this project, we chose 
to use a light facade of  glass, made of  curtain walls associated 
with a mixed wood-concrete frame.
Among the advantages of  curtain wall, we can mention its good 
water and airtightness, as well as the light it brings.
For the student center and the research center, In comparison 
The ETICS are very problematic to combine with a wood frame 
(likely moisture problems).

PARTITIONS AND COVERINGS

3.1 - FALSE CEILINGS
The false ceilings have the particular function of  providing 
sound insulation that the wood does not provide. We expect 
to use non-combustible (Class A1) soundproof  and integrated 
ceilings, which are traditionally mounted with a steel structure 
and plasterboard. The lines will simply be hung on the joists to 
hold the whole system.

EQUIPEMENTS

 4.1 - VENTILATION
The ventilation will be ensured by a system with double flow and 
a plant placed on the green roof. The air ducts will go into the 
false ceiling.

4.2 - HEATING
The existence of  a public hot water network, powered by a 
biomass power station, enables us to meet the heating needs 
via a connection to the public network. We have considered for 
the hot water supply network radiant panels for the sub-ceiling.
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PART
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1ADAPTATION
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1.1 Soil Composition

In-depth studies and analyzes of  the field on which the building 
will be based are needed. The section was made from hole # 25 
on the Troyes geological map at 1 / 50000th.

1ADAPTATION
GROUND AND 
FUNDATIONS
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2.1 Foundation method: Deep pile foundation

We will recommend drilled cased piles anchored at 6.6 meters 
in the old alluvial layer by bending to avoid vibrations that 
could create a significant inconvenience for the neighborhood, 
especially in urban areas. The aquifer nature of  the soil will 
facilitate the work. The precaution to take is to choose a concrete 
that can resist water. 

1ADAPTATION
GROUND AND 
FUNDATIONS
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2.2 Calculation note

For the dimensioning of  the piles, we refer to the DTU which 
stipulates that the maximum compressive stress of  the concrete 
must be 50 bars.
= 4Q / πD²
With:  compressive stress of  concrete in foundation
Q load carried by the piles
D diameter of  the piles
Calculation of  the load carried by a pile :

Influence area:
8 * (6 + 1.5) / 2 is 30 m2

Permanent expenses:
4 * ppDalle = 4 * 0.26 * 30 * 25 = 780 kN
ppDalle R-1 = 0.3 * 30 * 25 = 225 kN

Operating overloads:
Stoiture = 1 * 30 = 30 kN
4 * Stage = 4 * 1.5 * 30 = 180 kN
Sparking = 2.5 * 30 = 75 kN

Load on the pole:
N = 1.35G + 1.5Q
With G = 1005 kN and Q = 285 kN
Let N = 1785 kN
Let with the formula  = 4Q / πD²,

We obtain D = 0.60 meters. (10% security)

The smallest diameter for cased drilled piles is 0.60 meters 
so we will use this diameter for the least loaded poles and 
for the others we will use a diameter of 0.80 meters to 
ensure the stability of the structure.

1ADAPTATION
GROUND AND 
FUNDATIONS
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1ADAPTATION
VRD

Space 

Principle:

PVC 150mm diameter EP drainage system
PVC 250mm diameter EU drainage network
PVC250mm diameter EU-EP outdoor network
An evacuation network channeling the water under the car park 
and then under the road will be made with elbows, waiting on 
the EU network, and then under the sports field.
A  constant slope of  3% is to be expected all along this 
evacuation. 

Goods and tools

VRD works include:

 -General earthworks (cuttings, embankments) needed for  
 the execution of  roadworks, sanitation and connections
  The execution of  private roads, starting from the public  
 ones.
  -All the evacuation pipes from the outside of  the school  
 walls until their final connection to the collectors.
 All curbs, curbs, gutters, buffers, manholes, drains 

 -The trenches for the laying of  the connecting    
 and supply pipes and their protection, according to   
 the requirements of  the various administrations and   
 utilities or dealers and heir backfilling with finishings of   
 coatings .
 -All ducts and drawing chambers (installation of  Cabu  
 Flex type sleeves with smooth interior, double wall and  
 appropriate diameter including pull wire, for various fluid  
 supplies: electricity, gas, telephone, cable)

Maintenance :

The manholes, entirely prefabricated in the factory, will comply 
with NF standards and have an inside diameter of  1.00 m. They 
will be in reinforced concrete. All elements of  the manholes will 
be equipped with seals adapted to the nature of  the materials 
used.
 
The sewage manholes will have a prefabricated basin adapted 
to the tracings of  the network. Rainwater viewers will have 
their viewing bases pre-drilled to adapt to the diameters and 
directions of  the projected network.
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2STRUCTURE
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1.1. Metallic structure

Advantages :
• speed of  assembly.
• cost probably lower than that of  concrete.
• Post beam system useful for future conversion of  the building.

Disadvantages:
• inappropriate for housing (with respect to tenants).
• fire protection problem (keeping the steel on fire).
• problem of  bracing: high cost of  bracing other than Saint-
André crosses.
• interior aesthetics of  the beam column structure.

Given the structure of  our building, the steel section needed 
will be very important. In addition, these poles and the entire 
structure must have a fire resistance of  one hour which will 
undoubtedly lead to oversizing of  the structure.
The bracing of  the building will also be an important element. 
Indeed, as we can not have a concrete core that would infringe 
the building, we will be forced to set up an expensive bracing 
and « consuming » space. 

2STRUCTURE     
PRINCIPLE OF BUILDING 
STRUCTURE - ALTERNATIVES

1.2. Wooden structure

Advantages :
• Fire resistance far better than steel.
• cost probably lower than that of  concrete.
• post-beam system useful for future conversion of  the building.

Disadvantages:
• problem of  bracing: high cost of  bracing other than Saint-
André crosses.
• interior aesthetics of  the beam column structure.

1.3. Concrete structure girds-beams

Advantages :
• Fire resistance far better than steel.
• Post-beam system useful for a future reconversion of  the 
building.
• quick to build.

Disadvantages:
• bracing problem: no properly placed concrete core (staircase-
lift core too eccentric).
• interior aesthetics of  the beam column structure.

 Having seriously considered this solution, we carried out a load 
pre-descent on our building. Using a double slab and a 6mx8m, 
we get a 41x41 cm square post (for the busiest pole).
 A 41x41 cm post in a housing building would be much too big 
and unsightly.
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1.3 Concrete structure-carrier sail

 We finally opted for a concrete structure - carrier sail. This 
solution is simpler than the previous ones.
Advantages :
• Fire resistance far better than steel.
• quick to build.
• structure best suited to the building.
• no problem of  bracing.
• no problem of  interior aesthetics.

Disadvantages:
• a little longer to achieve than a post-beam structure.
• a little more complicated to realize than a post-beam structure.
• no flexibility for subsequent conversion of  the building.

1.5. Structure of our project

 For the choice of  structure, our objectives were:
- The acoustic and thermal comfort of  the users.
- The choice of  methods that are part of  sustainable development.
- Give priority to the use of  local resources

Depending on the context of  our building, we decided to favor a 
mix concrete-wood structure: we use a wooden beam poles type 
structure, because it is the most suitable solution for offices. The 
braces will be made by concrete cores (refer to plans).
The descents will be managed in the basement by aligning the 
concrete posts in the same directions as those in wood.

2STRUCTURE     
PRINCIPLE OF BUILDING 
STRUCTURE - ALTERNATIVES
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SCALE 1:500
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2STRUCTURE     
BIM MODEL 
PRINCIPLE OF 
BUILDING STRUCTURE
SCALE 1:500
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2STRUCTURE
TECHNICALS
SOLUTIONS

2.1. Floor slab

For the floors, we might have used a slab of  glued laminated 
wood, but it would have required too large thicknesses (from 40 
to 50 cm to support the load).
 We therefore chose a common reinforced concrete floor 
slab solution, which considerably reduces this thickness and 
assembles in the following way with the joist beams:   
 
This method has the advantage of  being usual and thus easily 
set up, and that of  having sizing methods validated by the CSTB.
We used a pre-dimensioning method that gives us a concrete 
slab 80 mm thick on joists with a center distance of  50 cm thick 
(see Appendix).

2.2 Joists
 
To bond the joists that will be connected to the concrete cores, 
a metallic assembly shoe will be used:
This is the most used solution for this type of  assembly, it will 
also serve us to assemble the joists with the poles.
The pre-dimensioning gives us joists of  10 * 16 cm laminated 
oak section and 21 * 40 joists. The posts will be 40 * 40.
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2STRUCTURE
TECHNICALS
SOLUTIONS

2.3 Dilation joint 

The law requires us to have an expansion joint every 20-30m. 
It will therefore be necessary to provide in the teaching center 
one of  those.

The sizing of  the floor thickness was made based on the sheets 
produced by a company specialized in the manufacture and 
study of  the floor slabs. However, all areas of  the floor must 
be the same thickness, considering that there will be no false 
ceiling.

Floor joints

 Wall seals

Wall/Wall seals
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2STRUCTURE
DIMENSIONING
CURRENT FLOORS

 
2.4.1. Dimensioning floors of current floors

2.4.1.1. Slab on 2 supports

The geometry of  the building does not allow to set up slabs 
resting on 4 supports. So we use slabs on 2 supports and cast-
in-place areas according to the configuration.
 The largest pre-slab has for dimension: 7 * 6. We deduce that 
the finished thickness of  the slab is 26 cm or 6 + 20.

2.4.1.2. Slab on 3 or 4 supports

These slabs are all the same size, that is to say 8 * 8. According 
to the table, we obtain the following thickness: 5 + 14 = 19 cm.

2.4.1.3. The case of corridors

 The corridors being of  small widths, inverted slabs with a span 
of  1.5 m and a maximum length of  6 m are to be used.
 It is concluded that all the slabs will have a thickness of  6 cm 
supplemented by 20 cm of  concrete.

2.4.2. Balconies

 On the south facade of  the building, there are balconies and 
terraces.
 During the phase of  structural work, we consider incorporating 
supports to hang the balconies that will be prefabricated on the 
ground on  site, and then lifted to their definitive place.
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2.4.3. The main structural arc

2.4.3.1. Solutions for the structure of the arc

a. The reinforced concrete box arch

A concrete structure is a good solution for the arc because the 
compressive capacity of  the concrete is very good.

* Advantages :
- Cheaper
- The construction is continuous

* Disadvantages:
- The weight of  the structure is heavy
- The build time is long

2STRUCTURE
SOLUTIONS FOR
THE ARC
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2STRUCTURE
SOLUTIONS FOR
THE ARC

 
b. Metal tube filled with concrete

The arc will be made made of  a metal tube, filled with concrete. 
It works well in compression. The tube structure is the best 
compression-resisting structure because the moment of  inertia 
of  the 2 axes it evolves in is the same. 
We use 2 axes of  the bow (the dimension is like the image)
 
* Advantages :
- Lightweight
-Aesthetic
-Speed of  set up

* Disadvantages:
- The cost is expensive
- Difficulty in the assembly

Conclusion:
We choose the metal tube structure filled with concrete 
because the architecture of the structure is very 
complicated.  The concrete solution thus is not sufficient 
in the construction phase, and the weight of the structure 
would be to important. In addition, with the solution of a 
metal tube filled with concrete, it is possible to build easily 
according to the required architecture.
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STRUCTURE
THE CROSS SECTION 

OF THE ARC



30

STRUCTURE
FORM OF THE ARC
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2STRUCTURE
DIMENSIONING
THE ARC

2.4.3.2. The dimensions
 
Cross section of  the arc :
The structure consists of  4 metal tubes filled with concrete to 
reinforce the arc compression capacity and in addition the box 
section with respect to torsion and bending.

2.4.3.3. The structural parts

We take the round tubes to make the bracing. The advantage of  
the bracing aims at standing against the horizontal deformation 
and improve the stability of  the arc. The roof  can be covered in 
the composite roof  and installed on the braces.
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2.3.3.4. Construction

a. Step 1. Install arch foot and temporary stack
 
- Proceed and install the foot of  the bow on the ground
- Install scaffolding and formwork for concreting the foot of  the 
arch
- Build the temporary pile to prepare the construction of  
the core of  the bow

b. Step 2: Build the core of the bow
 
- Lift the pieces of  the bow by crane 15T
- Install on the temporary battery and solder

c. Step 3. Finishing
 
- Build the braces
- Build the roof
- Disassemble the scaffolding and the temporary stack

STRUCTURE
DIMENSIONING
THE ARC
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3ENVELOPPE
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Technical solution : System composed 
of  coating over isolant (ETICS) adapted 
to concrete or masonry walls (for new 
structures as well as building rehabilitation). 

The article PARISO LR-M is composed 
of  a thin underlay of  coating containing 
hydraulic binder, reinforced with a fiberglass 
mesh
over the insulating panels, themselves made 
of  rock wool (bi-density), wedged-pegged 
on the support. 

3ENVELOPPE
EXTERN THERMIC 
INSULATION
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Insulation :
 - Dimensions: 1200mm X 600mm
 - Thickness: from 40 to 260 mm
 - Departure rail

Fixings :
 - Anchored wedges only
 - Calibration product: CCP + or Maité coating
 - Consumption: 2.6 to 3.5 Kg / m2
 - Anchors under ATE, in accordance with the DTA system  
 and the requirements of  CSTB 3701

Armored undercoating :
 - Maite mineral coating applied in 2 or 3 passes according
 to the impact resistance requirement
 - Fiberglass reinforcement (s) according to the DTA su  
  system
 - Consumption: 5.1 to 6 Kg / m2 according to finish

3ENVELOPPE
EXTERN THERMIC 
INSULATION

Fixation «calée chevillée»
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Finishing :
 - Wide choice of  finishing according to DTA system
 - Conditions the final appearance of  the system, and the  
 level of  resistance to impact and fire resistance 
 - Wind strength: the ethics has to be anchored with IFXF  
 or FXV pegs. Resistance to unbuttoning may be   
 compared to the resistance to peg elicitation : the lowest  
 of  both values has to overcome the wind strength hitting  
 the surface of  the building.
 - Horizontal joints have to avoid retaining water. A correct
 protection to humidity guarantees a correct durability of   
 the device over time. 
 Efficient products employed for the treatment of  the   
 surfaces have to be used, such as resorcin. 
 -The space between the panels must allow a certain width
 of  dilation of  the material. We consider a 2mm tolerance  
 per linear meter a good solution to enable this phenomenon
 to occur. 
 -The pegs have to enter the support by 25mm at least,  
 every 30 cm, and at 10mm from the edge of  the panel,  
 to ensure the solidity of  the system. The last layer has to  
 be applied 

3ENVELOPPE
EXTERN THERMIC 
INSULATION

Standards and regulations : during the construction phase, 
on site. Refection of  damaged zone must be conducted with 
attention to details. 
Standards and regulations.
In general, the design and construction of  the installation must 
comply with all official regulations and in particular:
- AFNOR standards applicable to building work,
- AFNOR standards of  the T series,
- Unified Technical Documents (DTU):
. DTU 59.1 - Painting,
. DTU 59.2 - Thick plastic coatings,
. DTU 39.1 - Glaziery,
. DTU 39.4 - Mirrors and glazing made of  thick glass.
- to the painting guide in Public Procurement (decision of  the 
GPEM / PV public
the BOCC of  16.10.82)
- Recommendations and implementation requirements of  
suppliers.
The thermal insulation of  a building from the outside - more 
exactly what European standards call «composite systems of  
external thermal insulation» (Etics) - is complex.

Professional rules : «Processes involving an insulating material 
of  expanded polystyrene or mineral wool type, glued and / or 
mechanically fixed, covered with a thin coated system (thickness 
less than 10 mm) consisting of  an armored base coat and a 
base coating organic binder (usually vinyl or acrylic emulsion) or 
silicate binder».
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3ENVELOPPE
GREEN ROOF GARDEN

Technical solution : The terraces and green roofs constitute 
a fifth landscaped facade. They bring many advantages - may 
them be ecological, aesthetic, or economical - allowing to 
satisfy several criteria of  the HQE (High Environmental Quality) 
approach. The benefits of  a green roof  on both biodiversity and 
environment are quite numerous. Here are its main advantages 
from ecological and aesthetic viewpoints:
• Reintegration of  nature in the city by drawing profile of  unused 
spaces (fight against the waterproofing of  surfaces);
• Improvement of  air quality and fight against pollution (reduction 
of  CO and CO2);
• filtering of  atmospheric pollutants;
• Reduction of  heat islands in the city; development of  biodiversity 
through the development of  ecosystems;
• Rainwaters retention
• Better integration of  buildings in the urban landscape.
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Ambience:
Realization of  zinc flashings ensuring the connection and the 
tightness between the walls and the cover layer.
Type: Classic half-round gutter.
Material: Natural Zinc.
To ensure sound and thermal insulation, a layer of  mineral wool 
glass will have to be provided.
In addition, sufficient coverage of  lacquered sheets will be done 
to ensure the waterproofness of  the roof.

Protection:
Glass mineral wool also helps protecting the roof  from fire.

Goods and Tools:
The bindings will be carefully established by a hook or a screw 
with adequate epoxy bolt head.
Particular care will be given to the protection of  the plates 
during the set up of  the roofing on site.
Single Gutter : 40 ml

Standards and regulations:
Firstly, a technical study must be carried out by a company 
specialized in the greening of  the roofs, in order to ensure the 
feasibility of  the project and to define a system of  adapted 
vegetation which does not question the durability of  the structure 
( capacity of  the load-bearing structure to take over the loads 
at CME and guarantees on the durability of  the watertightness 
- closed and covered ).
Main Technical References (rules) for professionals:
C.S.T.B n ° 3229 (June 2000)
    «Wind resistance of  roof  waterproofing systems and insulating 
supports».
C.S.T.B n ° 2358 and 2433
    «F.I.T classification of  roof  waterproofing».
Unified Technical Documents:
- Standard NF-DTU 43.1 (roof  waterproofing with masonry 
bearing element - concrete slab) / DTU reference for garden 
terraces (intensive revegetation)
- Standard NF-DTU 43.3 (roof  waterproofing with support 
element in ribbed steel sheets)
- Standard NF-DTU 43.4 (roof  waterproofing with wooden 
load-bearing element)

3ENVELOPPE
GREEN ROOF GARDEN
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Technical solution :
Double glazing with reinforced insulation with Argon is a very 
good way of  insulating glazing. It is at least 2 times more efficient 
than conventional double glazing. Reinforced insulation consists 
of  the addition of  a layer of  metal oxides on one of  the inner 
faces of  the glazing, which limits the entry of  the sun’s rays in 
the summer and reduces heat loss towards the outside in winter. 
As for the Argon, it comes to replace the layer of  air normally 
present between the two windows.

3ENVELOPPE
DOUBLE GLAZING
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Space :
Type: DOUBLE GLAZING IPASOL SELECT 62/29 # 2 10/15 / 
55.2
Total thickness: 35.5 mm
Glass thickness 1: 10.00 mm
Thickness of  the first air gap: 15 mm
Air knife type: Argon
Concentration of  the air gap: 90%
Glass thickness 2: 10.5 mm
Function: Thermal, Solar Control, Protection and Security
Ug of  the composition: 1.10 W / m2K
Solar factor g: 0.29

Ambience :
Curtain wall fixing the system to the structure

Goods and tools :
The dormant frames of  the exterior doors will be protected by 
chopsticks and battens.
The hardware works in contact with the masonry will receive a 
layer of  antirust paint before installation.

Standards and regulations :
The glazing will be of  the insulating type, type 4/20/4 or 
4/10/10.
The volume installation will be ensured by the par-closed profiles 
and clipped on the profiles.
Sealing will be realized with EPDM seals clipped into the profiles.
IV.1.2.3. Seals.
The joints will be to realize with preformed, crushed joint or 
apparent joint with sealant base and foam of  1st category 
extruded and smoothed (white tint).
These proposals must comply with the professional rules of  the 
SNJF and the products used are to have obtained the SNJF label 
for the year of  use.

3ENVELOPPE
DOUBLE GLAZING



41

3ENVELOPPE
WOODEN SUNSHADE

Ecological, renewable, natural, the wood has got rid of  its main 
disadvantage: the lack of  durability. An asset to be known, 
especially when some manufacturers guarantee it for 15 years. 
The installation of  such systems on external secondary frame 
catches up for all facade defaults. The mechanical strength of  
the wood cladding protects the thermal insulation - if  necessary 
- against shocks and climatic hazards. It is also now being 
designed accordingly to the ERP (Etablissements Recevant des 
Personnes) fire safety regulations.
Remains a constraint which is not to be avoided: that of  
ventilation. The latter must be carried out in accordance with 
NF DTU 41.2 revised in August 2015. The air space must be 
ventilated at the top and the bottom of  the structure. The wood 
cladding also has to start at 20 cm from the ground, because 
its biggest weakness is moisture. Less economical than plaster, 
it continues to suffer from a poor image from a sustainability 
and maintenance point of  view. The goal of  our project is 
thus to encourage the use of  such a system by breaking those 
viewpoints. 

Technical solution :
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4EQUIPMENT
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5EQUIPEMENT
WATER SUPPLY

Space :

Principle : 
The distribution of  drinking water will be provided by a general 
power supply, the distribution pressure of  each network will be 
adjustable to the consumption limit.
The ECS will be produced by a local substation, connected to 
the urban network (see section Heating for performance).
All cold water, hot water and heating pipes will be made of  
annealed copper pipe.
Whenever possible, the tubes will be skirted or ceiling-mounted; 
stopcocks and purge valves will be provided for each installation.
Type: SANCO® CROWNED REINFORCED TUBES

Dimensions:

Pipelines used:
- 8mm before each exit
- 15mm of  the distribution pipe at the height of  the R + 2
- 18mm of  the distribution pipe at the height of  R + 1
- 22mm of  the distribution line at ground level

Ambience :

The acoustic level must not exceed 35dB
Principle:
Isolation of  the pipes by worm wool and fastening of  anti-noise 
collar and system to be provided.

Protection

Sealing tests are recommended.
The installed cold water and hot water pipes are loaded under 
a pressure of  5 Kg above the operating pressure (without 
exceeding the test pressure of  each material at any point).
All the taps and drains are to close after purging the air in the 
pipes, and the shut-off  valves are to be opened. This pressure is 
maintained for at least 4 hours: no leakage should occur during 
this while.
 The tests are always performed before painting or enclosing the 
pipes, and no welds are to be set up in the cope
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Goods and tools :

Shut-off   and other valves, as well as other special devices, must 
be easily removable by means of  fittings or flanges.
The pipes passing through walls and floors will be protected by 
sheaths exceeding 2 cm minimum on each side.
The layout of  the pipes and the implementation of  the tubes 
must be particularly studied to allow the free expansion of  the 
metal.

Maintenance :
Metal components made of  steel and cast iron (clamps, pipe 
supports
etc. ...) as well as the permanently hidden parts (sheaths, recessed 
tubes, etc. ...) must be protected by a layer of  rustproof  paint.
After being shaped and installed, before connecting to the 
devices they arrive to, all pipelines, without exception, will 
be cleaned internally by blowing with compressed air before 
connecting the devices.
Before commissioning its facilities, disinfection of  all water 
supply lines will also be necessary.

5EQUIPEMENT
WATER SUPPLY

On site:

The connection to the public domain must be made by the water 
distributor in accordance with specific rules to ensure a quality 
water supply and the proper operation of  the meter.



45

5EQUIPEMENT
SANITARY EQUIPMENT

Space :

Principle
We will choose sanitary equipments that is characterized by 
their strength and ease of  maintenance / use.
Particular care will be taken in choosing the sanitary equipments 
of  the laboratories, which will have to induct specific resistance 
(chemical, mechanical etc ...) and integrate into the work plan.
Type:
PRIMA Style independent hanging toilet set 54 x 35.5 cm, 
double flap with specific thermostrong cover with slow closing, 
chromed brass hinges
Geberit Duofix Sigma support frame 12 cm freestanding.
Countertop washbasin without overflow, without tap shelf, type 
UZES Ø 34 cm, from ALLIA
ALEO mixer by Jacob Delafon - washbasin with rotating supply 
hoses
Drain with free flow, chrome bung, Chrome siphon with removable 
base

Goods and tools :

The pipeline the network will circulate in the false ceilings of  the 
levels to be distributed, then will go under sheath in partitions 
to supply the sanitary devices.
The sanitary fittings will be connected according to the following 
data:
- hand wash ø 12/14
- WC ø 12/14

On site :

Drainage of  sanitary appliances will be connected to collectors 
and falls according to the following diameters:
- washbasin Ø 40
- WC Ø 100

They will be made of  PVC evacuation tube series and will pass 
in false floor with a minimum slope of  2 cm / m.
The evacuation network of  sanitary appliances will take place in 
2 segregated (sewage and wastewater) networks (thus no vent 
valve).
The primary ventilation of  these networks will be ensured by 
PVC pipes outside the roof.
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Relationship :

Standards of  access to handicapped toilets:

 

The seat of  the bowl must have a height between 45 cm or 50 
cm for a toilet with flap

The distance between the axis of  the bowl and the support bar 
is between 0.40 m and 0.45m

The sink must have the following dimensions:
- A height of  between 70 cm (bottom side of  the board) and 80 
cm (upper side of  the board)
- A tray width of  60 cm
- A depth of  30 cm mandatory and 40 cm recommended for the 
passage of  the legs
The basin section must be free of  any obstacle and at least 70 
cm high.

5EQUIPEMENT
SANITARY EQUIPMENT
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Space :

Principle:
Ventilation will be ensured by a double flow VMC in all rooms 
except the rooms with specific pollution (VMC single flow + 
central air treatment in local HVAC planned).
This installation will also provide heating and cooling of  the 
concerned rooms.

Type:
CAD O INTEGRAL tertiary service double flow plants, consisting 
of  a pre-painted steel double skin, a 50 mm thick rock wool 
insulation and a rotary exchanger.
 

5EQUIPEMENT
AIRING
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Dimensions:

9 sizes: 07 (700 m3 / hour), 13 (1,600 m3 / h), 19 (2,100 
m3 / h), 25 (3,000 m3 / h), 35 (3,600 m3 / h), 45 (4500 
m3 / h), 60 (6000 m3 / h), 80 (8000 m3 / h), 100 (10,000 
m3 / h).
6 models:
- CAD O Integral E: without battery.
- CAD O Integral EI: integrated post-heating electric battery.
- CAD O Integral EC: integrated hot water coil.
- CAD O Integral ER: integrated hot / cold water coil (VL 
model only).
- CAD O Integral ECF: hot water coil + integrated cold water 
coil (on sizes 60/80/100 only).
- CAD O Integral EX: integrated direct expansion battery 
(on VL model only).
We recommend the larger models, 60, 80 or 100 in ECF.

5EQUIPEMENT
AIRING



49

Atmosphere:

Analysis: A maximum sound pressure level of  35dB (A) is set. 
Indoor relative humidity should be at any season between 30-
35% minimum and 65-70% maximum, and
Principle:
Three modes of  operation: variable or constant flow and 
constant pressure.

- Manufacturer specific regulation, Modbus communicator as 
standard and remote touch control.
- Silencer placed between the VMC and the insufflation vents, 
to limit the noise of  the VMC conveyed by the network.
- Caisson placed in a thermally insulated room, and isolated 
phonically (in the HVAC room provided on the pan).

5EQUIPEMENT
AIRING



50

Protection:

External finishes galvanized steel, pre-painted grained, dark 
gray RAL7024: RC3 corrosion resistance, RUV3 ultraviolet 
resistance according to EN 10169. Z275 galvanized steel 
interior finishes.

Security features
- Signal fouling filters
- Fault signal on temperature probes
- Ventilation fault signal
- Signal of  non-compliance with the setpoint (Flow, Pressure, 
T °)
- A fire alarm on contact, related to the external fire detection 
system
- A communication fault alarm between the controller and the 
remote control
- Freeze control on the water coil (opening of  the valve, stop if  
the water temperature drops below 7 ° C in hot mode)
-Alarm history

Goods and tools :

Freestanding construction in 50 mm double skin panels.
Insulation with mineral wool ep. 50 mm, density 40 kg / m3, 

5EQUIPEMENT
AIRING

thermal conductivity 0,037 W / (m.k) (20/80 ° C) - Classification 
A1.
Sizes 60/80/100, galvanized steel frame thick. 3 mm, height 
100 mm with assembly system between the two modules, 
drilling for mounting antivibration pads or leveling feet.
Access to all components on the main face by chamfered doors 
with hinges.
Circular tap connections with Class D seals up to size 35 and 
45VL, with rectangular flange on sizes 45VT, 60, 80 and 100.

Maintenance :
In order to provide goods accessibility:
- for ventilation: lifting lugs on the fan box, motor fan on rails, 
defrosting of  the double flow heat exchangers, access hatches 
on the technical ducts, easily changeable filters, oblong rather 
than rectangular ducts, etc.
- for fire protection: localized fire dampers, aesthetic hints for 
smoke extraction on hinges,
- for acoustics: traps upstream and downstream of  baffle, 
bulbous or active traps,
- For air diffusion: removable grilles and removable cores 
on the diffusers.

Semiology:

For the choices of  the VMC grids, we’ll favor solid and sober 
grid choices.
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Space :

Principle
General electrical panel in the room (TGBT) + table with sub-
metering by functional entities

Type:
Tertiary electrical panel RT2012 Schneider Electric

5EQUIPEMENT
ELECTRICAL INSTALLATION

Dimensions:
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5EQUIPEMENT
ELECTRICAL INSTALLATION

Protection for the electrical installation :

- Achievement of  equipotential bonding in the ground, protected 
from frost and drought. The value of  this earth-linking device 
will comply with standard NF 15100. It will be made by placing 
vertical galvanized stakes in the ground.
- A general device of  control and protection of  the installation, 
has to be easily accessible in each occupied zone ; it is in 
principle the circuit-breaker, (we will favor the use of  a breaker, 
fuses being prohibited.)
- The protection boards will be of  a  prefabricated type 
comprising:
 - The switch (or breaker) of  general cutoff
 - Terminal circuit protection circuit breakers
 - Relaying organs
 - The connections of  the pipes

The number of  lighting points or socket outlets 10/16 A 
powered by the same circuit is limited to 8.

Solidity facilities. Equipments with claw fasteners are forbidden, 
may them be prefabricated or recessed.

Atmosphere:

According to the norm it is recommended:
The sockets and switches must be located «at the entrance of  
each room» and «located at a height less than or equal to 1.30 
m from the ground. «
The axis of  pedestals 16A and 20A must be installed at a 
height equal to at least 5cm above the finished floor
The minimum height for the 32A pedestals is increased to 
12cm.
Minimum height of  the switch: 0,90m
Maximum height of  the switch: 1,30m
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Pieces of  water :
5EQUIPEMENT
ELECTRICAL INSTALLATION
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The equipotential links will be connected directly from the same 
distribution or distribution board or distribution box and then 
wired and connected step by step in the concerned rooms on 
all metal pipelines (VMC) and siphons showers.

Goods and tools :

All outlets will be of  the comfort type with a minimum rating 
of  10/16 A with a grounding terminal.
Realization of  a protected power supply waiting for all 
equipment will be necessary for the VMC.
Special circuits will be provided for the power of  the devices 
of  strong power

Computer phone cabling:
The wiring installation to be completed includes:
- Installation of  rack racks
- The supply, installation and connection of  telephone computer 
jacks.
- The wiring of  the entire installation, including pipes, cable 
trays, sleeves and splitter boxes.

5EQUIPEMENT
ELECTRICAL INSTALLATION

- The supply, installation and connection of  computer outlets.
The cables will run in the low current compartment of  the 
baseboards, and connected to the splitter box.
In general, each block of  3 strong power outlets, will be 
accompanied by a block of  two RJ 45 jacks with additional 
double plugs. These load circuits will be alimented from the 
divisional cabinets by differential circuit breakers of  the SI type.

Sites:

The main line connecting the EDF box will be cable-approved 
by EDF local services.

Semiotics:

MOSAIC range from Legrand 
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5EQUIPEMENT
LIGHT

Space :

Principle
The quantities of  lightings will be confirmed by lighting studies 
of  suppliers of  equipment actually installed
Type:
Type 1 - Recessed spot 3 leds 3 x 1W Type TRITON Brand SLV
Type 2 - Direct and indirect fluorescent tube suspension 2 x 54 
W Type ESPRIT SUSPENSION DUAL EMISSION from ARTEMID
Type 3 - Recessed LED Ceiling Lights CL 36, 50 Type LED 
PANEL from SLV
Type 4 - Floor lamp for office lighting, steel, LED 2x16,2 W 
type WORKLIGHT LED SL-2 from SLV

Dimensions:

TYPE 1

TYPE 3

TYPE 2
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Atmosphere:

We recommend a luminous level of:
ENTER 300
LOCAL 200
HOSPITALITY POINT INFORMATION 500
SANITARY 200
OFFICES 500
MEETING ROOM
ZONES OF RELAXATION 250
CLASS ROOM 500
DISTRIBUTION 400

Protection:

The equipment will be protected from the TGBT and the 
divisional cabinets. In order to limit the effects of  disturbances 
due to disjunctions, etc. and to allow an easier location of  
insulation faults, the equipment will be suitably subdivided into 
several circuits.
Self-contained safety lighting units (BAES)

The emergency lighting shall be in the idle state during the 
operation of  the establishment and shall be placed or kept in 
service in the event of  failure of  normal lighting / replacement. 

If  the normal power supply / replacement disappears, the 
emergency lighting is powered by a safety source whose rated 
operating time must be at least 1 hour.

Goods and tools

The number of  light hearings per circuit will be limited to 8.

Premises without false ceiling

The position of  the power supply boxes of  the ceiling luminaires 
should be given special attention and respect the layout plans 
of  the luminaires.
For the premises where the luminaires are suspended under 
the purlins, the beams the flow of  the power supplies will be 
realized under PVC molding.

Premises with false ceiling
 
In all rooms with removable false ceiling distribution will be 
carried out on suspended cable, wall or in chutes.

In rooms with false ceilings that can not be dismantled, the 
distribution will be carried out under ducts allowing the re-
routing of  the cables, the junction boxes will be grouped 
together at the right of  access door to be envisaged.

5EQUIPEMENT
LIGHT



57

5EQUIPEMENT
LIGHT

ELECTRICITY PLAN OF THE 
AMPHITHEATER

SCALE 1:100
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5EQUIPEMENT
RADIATORS

Space :

Principle
Heating system by VMC for small rooms only, unless otherwise 
diagnosed by the offices of  thermal study and heating will be 
completed by radiation panels in the necessary parts.
For large areas: Amphitheater, technical hall, laboratory hot-
water radiation panels on the ceiling + VMC double flow
Heat generation will be ensured by the VMC double stream 
(see airing section for technical choices) and hot water radiant 
panels fed by a substation, connected to the urban heat 
network.

Type:

Zehnder ZIP radiating ceiling panel in galvanized sheet metal, 
thickness 0,45 mm, painted on both sides with Zehnder special 
inverted omega profile: allows the installation of  four precision 
tubes in steel, externally galvanized. Outside diameter :  15 
mm according to DIN EN 10305-3. External radiant steel with 
epoxy paint, similar to RAL 9016, protective lacquer on the 
back. Suitable for maximum operating temperature : 95 °.  
Operating pressure : 5 bars.
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Atmosphere:

Analysis:
We want to reach an average temperature of  comfort of  19 °, 
and to ensure a maximum acoustic comfort.

Principle:
«Low temperature» heat with homogeneous distribution without 
gradient without noise or air movement thanks to the radiant 
panels.

5EQUIPEMENT
RADIATORS

Temperature regulation by room / zone room thermostat : 
Performance :
- Thermal insulation Mineral wool lined with black felt according 
to EU Directive 97/69 (Q rem.) Λ = 0.040 W / mK, thickness 
40 mm
- Bagged insulation Mineral wool lined with black felt bag Λ = 
0,040 W / mK, thickness 40 mm
- XPS insulation Extruded polystyrene rigid foam insulation Λ = 
0.032 W / mK, thickness 20 mm
- Max. Operating temperature ts: 120 ° C
- Min. Service temperature ts: -10 ° C
- Max. Operating pressure ps: 16 bars
- Differential pressure min. : 4 bars
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Protection:

Zehnder ZIP radiant ceiling panels have been tested for impact 
resistance according to DIN 18032. They are protected against 
corrosion. The controls are carried out in climatic condensation 
test chambers according to EN ISO 6270.
No flame presence, therefore no risk of  combustion that can 
cause fires.
Sheath BA13 for fire safety protection cf  1 / 2h + access 
hatches

Goods and tools:

The Zehnder ZIP modules will be fixed near the ceiling using 
Z-shaped profiles.

5EQUIPEMENT
RADIATORS

The products are supplied ready for installation 320 mm wide 
and optionally 2, 3, 4, 5 or 6 m long. Individual modules are 
assembled by crimping or screwing

Maintenance :
No specific contract to provide, no wear parts and materials 
that guarantee a certain longevity of  the panels

Semiotics:

Choice of  ceiling panels to free up space and allow more 
freedom in the choice of  flooring.
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5EQUIPEMENT
SUBSTATION

Space :

Principle
The heat will be produced by a substation connected to the 
urban heat network, in the building substation present on the 
building plan.
Type:
JL DANFOSS substations with heat exchangers for district 
heating plates, placed on the ground, for the production of  
DHW and heating.

Dimensions:
The design is done on a case-by-case basis by the company, the 
substations are customized according to the thermal needs, the 
different temperatures, the permissible pressure drops in the 
service pressure exchangers / substations and the permitted 
pressure drop. maxi on the primary and secondary circuit load 
losses.
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Atmosphere:

Analysis:
- We want to reach an average temperature of  comfort of  19 
°, and to ensure a maximum acoustic comfort
Principle:
- The LJ substation range can meet requirements of  up to more 
than 20 MV
The heating circuit includes plate heat exchanger, thermal 
insulation, electronic control, safety valve, pressure gauges, 
thermometers, ball valves, filters, shut-off  valves, filling valves 
and circulation pump. In addition the temperature of  the 
heating is controlled by a regulation according to the outside 
temperature.
Performances :
- Nominal pressure PN 16/25
- Primary temperature heating
- Tmax = 150 ° C

5EQUIPEMENT
SUBSTATION

Protection:

Quality certification (module H) according to the European 
directive PED 97/23 / EC.
ISO 9001 and ISO 1400 quality certifications.
LJ substations and their components are manufactured in 
accordance with PED 97/23 / EC, EMC 89/336 / EC and 
LVD 97/23 / EC and the harmonized European standards. 
The substations and exchangers also have a QSA certificate 
(module H) compliant with the European directive 97/23 / EC.
No flame therefore no risk of  combustion that can cause fires.
Sheath BA13 for fire safety protection cf  1 / 2h + access 
hatches

Goods and tools:

LF substations are built with Danfoss high quality plates. The 
high turbulence and countercurrent principle magnifies heat 
transfer. The LJ substation is fully pre-wired.

Maintenance :
Danfoss plate heat exchangers can be disassembled for 
cleaning; plates and flanges can be replaced.

Sites

The substation is usually located inside the building, on the 
ground floor or basement, while allowing a direct connection 
to the heat network layout.
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5COMPLETION
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6COMPLETION
CARPENTRY

Space :

Principle:

Sleeping frames :heir thickness will depend on the partitions or 
bearing walls in which they are integrated.

Fire resistance: frame for doors require a firestop degree
Isoplane doors with solid core and single or double action or 
sliding, with 1 or 2 layers.
Leaf: Northern fir frame. Total thickness of  40 mm.
Facings: 2 isogyl faces, to be painted.

French insulating window: window opening the french way, 
simple or composed, composed of:
- Window sill with a wooden cover piece and a perimeter seal.
- Self-draining glass rebate with baffles allowing the installation 
of  insulating glazing.
- Bichromated screw plugs; double direction cremona with 3 
closing points, and metal strikes.
- Handle and trims required for operation.

Wood baseboards to paint :
Composition: 
- Country fir or MDF panels with right upper edge
Application: 
- Fastening to walls or partitions by anchoring, screwing and 
gluing
45 ° cuts in the re-entrant and protruding corners.
Section: 20 x 100 mm (height).

Washbasins :
- Particle board top, minimum thickness 38mm, laminate finish 
including edges and counterbalanced with melamine
- Low shelf  with 19 mm white melamine panels, PVC edges on 
base with rubber pads
- Interior layout with cut-out shelf  for siphon.
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Protection:

Isoplane doors with solid core to benefit from a flame retardation 
degree of  half  an hour.
The doors will be swinging, with single or double action, with 1 
or 2 layers.
The fire resistance requirement of  the doors will be half  that of  
the wall that integrates it.
Leaf: Northern fir frame / Total thickness 40 mm / Soul linex 
plasterboard or product classified MO. Wood essence « doussié 
» edges of  25 mm on each vertical jamb with rebates on the 3 
sides.
Facings:
 - 2 faces isogyl to be painted.
 - Solid-wall isoplane doors to have a flame retardation  
 degree of  1 hour
Ventail: 
 -Northern fir frame / Total thickness needed to    
 guarantee the fire behavior / linex plasterboard core or  
 MO grade product / 25 mm « doussié » edges on each  
 vertical jamb with rebates on the 3 sides.
Facings: 2 faces isogyl to be painted.

Goods and tools:

Hardware works in contact with the masonry will receive a coat 
of  anti-rust paint before the break.
Joinery with metal frame must be connected to the ground.
The fixing of  the interior doors will be screwed into the sill posts 
by self-tapping screws and by sealing lugs into the masonry. No 
sealing should be done using prompt cement.

Crutch: installed in anodized aluminum from the BERCY line 
(1325/6600) from BEZAULT
Horizontal stand in the rest position.
Each trim includes:
  - 2 crutches secured to the entrances,
  - 1 external entrance without screw hole,
  - 1 interior entrance with screw holes,
  - 1 square rod of  7 mm.
Rosette for crutch and lock: Aluminum rosette type BEZAULT
Silver color
Steels: fitting by leaf: 3 or 4 hinges depending on the width of  
the leaf  of  140 x 60 (reference 6037 of  BRICARD or technically 
equivalent) and a spring hinge.
Security lock: European cylinder VACHETTE
Trim: anodized aluminum double crutch type on rosettes, line 
«BERCY» invisible fixation: BEZAULT 1325/6600
Mandatory spout: for sanitary facilities

Semiotics

Joinery painting: White lacquered satin finish, very fine finish of  
satin horizon type from TOLLENS

6COMPLETION
CARPENTRY
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Space :

Steel barriers : This handrails will be overflowing on the foot 
of  the stairs in first and last steps, in order to facilitate their 
accessibility.
The material will be a smooth round steel diameter of  30 mm.
Parking gateway and campus entrance: Sliding metal gate, with 
vertical and horizontal frameworks in tube of  section 100 x 50 
minimum.
Pedestrian portal : Swing gate of  identical design to the gate 
with dimensions: Height 1.40, and 2 leaves of  1.50 ml
Ventilation grids :12 / 10e Galvanized Steel Impact Resistant 
Ventilation Grille, thermolacquered, type Grids PANOL DS
Roof  ventilation : Natural anodized aluminum equipped with 
an anti-volatile and anti-rodent mesh with EAT cover cap from 
PANOL

Protection:

Corrosion protection : All the irons used in the manufacture of  
the works will be hot-dip galvanized in accordance with standard 
NF A 91-211, minimum thickness 80 microns or metallized zinc 
type Z9 according to standard NF A 55.101,.

Special care will be taken wherever there is permanent iron-to-
iron contact and where the risks of  oxidation are most to be 
feared.

The burrs and solders will be sanded before metallization. The 
operating company will have to provide for the certifications 
attesting the conformity of  the thickness of  protection used in 
the factory.

Goods and tools :

Metal barriers :  All irons will be erected and cut regularly without 
shanks or breaks.

Masonry fixing: By platinum and chopper.
Smooth: 1 smooth tube with a diameter of  30 mm.
Finishing: 2 layers rust and metallization
Parking gateway and campus entrance : Strike for stainless steel 
lock embedded in sail reinforced concrete. 
 - Cylinder with European profile on flow chart.
 - Sealed rail translation in concrete threshold
 - High retaining rail turning to form the gate stop
Pedestrian portal : Swing gate of  identical design to the gate.
Ventilation grids : All outdoor grills will have mosquito netting
Roof  ventilation : Fastening with screws and dowels on a counter-
frame, forming the protection of  the waterproofness test.

6COMPLETION
LOCKSMITHING -STEELWORKS
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Space :

Soft floor - rubber coating : 2 mm thick Freudenberg type 
noraplan stone with a finely structured surface and a granite 
design.
Location: Hall / classrooms / amphitheater / offices

Earthenware : Chalk Imitation Cement Wall Cladding from 
Marazzi laid with tight joints and cement glue, with 25x76 cm 
for dimensions. 
Color :  smoke
Location: Bathrooms / toilets

Stoneware
Supply and installation of  30 x 30 cm porcelain stoneware tiles.
Porcelain stoneware tiles: Fine glazed porcelain stoneware 30 X 
30 cm Type MARTE from Granitogres
Location: Cafeteria, Dining room and sanitary

6COMPLETION
FLOORING

Protection :

Soft floor - rubber coating
U4 P3 classification
Fire classification Bfl-s1 (EN 13 501-1)
Sound insulation with 6 dB impact noise
Slip resistance R10 and Resistance to cigarette (no surface burn)
Toxicological safety in case of  fire
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Goods and tools :

Soft floor - rubber coating
Set up with real width 1.22 mx 15 m laid in the same direction. 
The joints are to be made by slicing superimposed edges before 
gluing.
Smooth, satin-finished surface does not require any surface 
protection either in the factory or after installation.
Earthenware
Installed with tight joints and adhesive cement.
Stoneware
Traditional laying with mortar bath, with a measured thickness 
of  6 cm.
In order to have as small a joint as possible, we’ll use ground-
colored cement grout filling

Semiotics :

6COMPLETION
FLOORING

Stoneware
Color Grigio egeo

Earthenware
Color smoke

Softfloor- 
rubber coating
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IIITHERMAL
ANALYSIS
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In a contest where the BIM is going to revolutionize the entire 
building process, we have decided to apply the methodology 
BIM, to have a better understanding of  the project. The objective 
of  our analysis is to demonstrate the importance of  applying 
our knowledge and competence on software to realize thermal 
analysis, focusing first of  all on a global analysis of  the building, 

foremost on a local pole teaching. 

THERMAL ANALYSIS
OBJECTIVE OF THE STUDY
BILAN_1
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Climatic zone less than 200 m (115 m medium) 
Wind zone: Region 2 
Concurrency Zone wind/rain: Zone 2
Climatic Zone of  thermal losses: Zone H 1
Frost Guard Zone: 70 cm 
Snow Zone: 1A
snow/wind Concurrency zone: Region 1 
Lightning Zone: arc density between 1.5 and 2 
homogeneous rainfall zone: Region 1 
potentially exposed radon zone: < 50 Bq/m3 
seismicity:      Zone 1 (very low)

THERMAL ANALYSIS
CLIMATE CONTEXT

The first thing to accomplish for a thermal analysis is to define the climate 
conditions in order to define the perimeter of  the energetic model. The project 
program gives us the information necessary to define the climate context of  
the site
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Transmittance values to be respected, as defined by the National 
Decree, are:

Thermal Transmission U Vertical opaque walls: 0.28 W/m² K
Thermal Transmission U transparent Walls: 1.40 W/m² K

We chose to use a system ETICS, which makes it possible to 
obtain excellent levels of  thermal and acoustic insulation. The 
thermal transmittance of  the opaque closure, as determined in 
the performance specifications, is:

We chose to use an aluminum frame with double glazing, 
Integrated into the facade system. The thermal transmission 
factor of  the enclosure, as determined in the performance 
specifications, is:

THERMAL ANALYSIS
ENVIRONMENTAL PERFORMANCE
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THERMAL ANALYSIS
ENVIRONMENTAL PERFORMANCE

 
The values of  the transmission coefficient were given by Windows, by introducing the proposed technical 
products between the library, according to the thermal normative:
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To guarantee the values of  uniformity of  FLD and illumination, 
it will be necessary to provide an adjustable or fixed shielding 
system, which allows to achieve the values of  the comforts defined 
by the Regulation. According to the analysis conducted the best 
solution to adopt is a sun-breaker system with laths oriented at 
60 °.

THERMAL ANALYSIS
ANALYSIS «BRISE SOLEIL»
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By introducing this data on the climate consultant software, we 
can establish the strategies to improve the internal comfort, 
more than the orientation of  the shading system. By introducing 
this data on the climate consultant software, we can establish 
the strategies to improve the internal comfort, more than the 
orientation of  the shading system.

THERMAL ANALYSIS
STRATEGY TO BE IMPLEMENTED TO 
IMPROVE PROJECT PERFORMANCE
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THERMAL ANALYSIS
ARCHIWIZARD ANALYSIS
At first the analysis conducted takes into account the entire construction in order to determine the overall consumption of  the 
building by the use of  the software Archiwizard. For this reason, we export from Revit the energetic model to conduct our thermal 
analysis, by introducing the climatic data and the technical characteristics of  the construction elements.  
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THERMAL ANALYSIS
ARCHIWIZARD ANALYSIS
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The idea is to create an energetic model 
to respect the comfort level inside a single 
environment in order to be able to foresee, 
in the design phase of  the planning, 
the strategies to reduce the energy 
consumption. The energy requirements for 
the air conditioning of  the environment 
depends on multiple factors: the heat flux 
of  heat exchanged between the outside 
and the inside, disparities in ventilation 
and transmission, Internal contributions 
related to the metabolism and operation of  
solar gains plants, and the presence of  any 
shielding system.

THERMAL ANALYSIS
OBJECTIVE OF THE STUDY
BILAN_2



79

THERMAL ANALYSIS
DEFINING THE REFERENCE 
ENVIRONNEMENT

For the calculations we decided to 
concentrate our attention on a single course 
room, the BIM room located at the first level
Framing of  the premises on the plans the 
reference environment covers an area of  
95 m2.
The environment has a gross external 
surface of  95 m2 and a glass surface of  
20 m2. 



80

Calculating Cooling Requirements:
 

Apporti gratuiti:

Internal Contributions (metabolism, functioning of  lighting systems, machines):

Solar Contribution (transparent surfaces, sun protection):

Facteur d’utilisation :

Dispersions thermiques:

Dispersion pour la ventilation (étanchéité à l’air des fermetures, changements d’air):

Dispersion de transmission (résistance thermique des fermetures, ponts thermiques):

THERMAL ANALYSIS
CALCUL METHOD
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To determine the value of  the power needed for lighting we used the Dialux software, which allows us to define an optimum layout 
of  the luminary bodies in order to meet the requirements in terms of  comfort, according to the Uni en 12464-1 standard dealing 
with lighting requirements for indoor workplaces.  

THERMAL ANALYSIS
CALCUL OF THE POWER NEEDED
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The Dialux software consents us to study the needs of  artificial lighting to satisfy the 
normative in terms of  comfort of  light:
According to the characteristics of  the premise and the lighting needs, we decided 
to adapt artificial lights of  the type: Thanks to the Dialux software to guarantee the 
visual comfort defined in the Uni en 124464-1 standard, we decided to use LED 
lamps, with a power of  48 W and a luminous flux of  6580 Im.
This solution consents to respect the conditions of  the lighting comforts, limiting 
energy consumption. 

THERMAL ANALYSIS
CALCUL OF THE POWER NEEDED
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It is possible to access the site directly following the link, in order to introduce 
the project information necessary to launch the thermal balance: 

THERMAL ANALYSIS
GEMOTRIC DATA - SOFTWARE YOLO
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THERMAL ANALYSIS
CALCUL - SOFTWARE YOLO
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Result :
We decided to create a program to help us in our technical choice, in order to respect the 
normative RT 2012, by exploiting the data and information given in the context of  the 
program. The mission is to better reflect on the calculation software available to better 
carry out analyses, the site can be consulted directly online, allowing us to calculate the 
thermal losses according to the variables to be filled.
For a detailed study of  the energy and lighting needs, and to determine the influence of  
the design variants, the following simulations can be realized on Yolo:

1. Change in the orientation of  the reference environment (North, East, South, West)
2. Change in transparent closure stratigraphy, transmittance values (normative- project)
3. Modify the stratigraphy of  the opaque enclosure, the transmittance values (normative - 
of  the project)
4. Changing the power value needed to illuminate the environment (default - project)

In conclusion it is possible to affirm that a functional analysis, through a defined approach 
in the design phase, can allow to design more efficient buildings in terms of  energy 
consumptions, optimizing the natural contributions in order to comply with the RT 2012, 
and the new challenges linked to Sustainable development.

CLICK HERE TO ACCESS TO OUR SITE :

THERMAL ANALYSIS
CONCLUSION

http://yousheng.fr/YOLO_Énergie/

http://yousheng.fr/YOLO_Énergie/

