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Cladire de birouri: cladire de birouri tipica pe
piata franceza
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Scopul studiului

Obiectiv: compararea impactului asupra mediului
al unei cladiri de birouri realizata in diverse solutii
structurale.
Sunt analizate trei tipuri de sisteme structurale:

— structura compusa otel-beton

— structura din beton

— structura compusa otel-beton optimizata (aceasta
optimizare a fost realizata pe baza unei proiectari
ECO)
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Descrierea cladirii

e Dimensiuni ale cladiriiin plan: 24x42 m

e Numar niveluri supraterane (exclusiv parter): 8 niveluri

e Locatie Paris

42'm

Offices West

)

Offices Nord

Offices South

>

S ——

24m

Morth - South facade Length | 474 |
East - \West facade length | 24 4 |
Floor height | 24 |
Floor height under ceiling 27
Number of intermediate floors 2
Ares of intermediate floors 2276.48
Total area of building 8311
Structure anly Mo b
Building type | Office

3 3 2 3

4 3

12/15/2014 5



Componente inchideri

Nord/Sud Vest/Est Total
[m?] [m?] [m?]
Pereti 908 523 1431
Suprafata vitrata 389 224 613
Total suprafete 1297 747 4088
S R
Direction MNorth East S West
Facade area 1257 44 74664 1297 44 74664 m?
Opening area 30 30 30 30 %

e Fatade: panori usoare din otel, termoizolatie 50mm de
polistiren extrudat (XPS)
e Ferestre: geam dublu, partial cu protectie solara

e Acoperis: izolat cu 18 cm de polistiren extrudat (EPS)
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Building Envelope Base Floor voaf oors Transpork

Ti P cladire de ‘ Heating set-paint temperature 20 °C
. . Cooling set-point termperaturne 26 T
birouri il i
Ajr-flow-rate [heating mode] 0.6 acth
Air-flove-rate [cooling mode] 1 acth

Building Envelope Base Floar toaf oors Transpork

° Tncé|zire & racire: sistem Spllt WY ———

e Ventilatie mecanica cu sistem de Hesting sysemtoe | St st
recuperare a caldurii

Cooling type system | Split (cooling)

o Sistem ACM: boiler electric

Heat recovery system | Yes
Heat recovery percentage | a0 |

DHW systemtype | Electric boiler

H
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Solutii structurale

e Structura compusa otel & beton

— Grinzi ajurate din S355 | il o _/,mmi“ N —
— Planseu otel COFRA+60 cu 15 cm beton (C30/3

| Caw L el Jal

— Rigidizata cu nucleu central din beton (C30/37)

e Structura din beton
— Stalpi si grinzi din beton armat (C30/37)
— Plansee prefabricate cu goluri (C30/37)
— Rigidizata cu nucleu central din beton (C30/37)
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Solutii structurale

e Structura compozita otel & beton optimizata ECO
— Grinzi ajurate din otel S460
— Planseu otel COFRA+60 cu 15 cm de beton (C30/37)

— Rigidizata cu sistem de contravantuiri din otel (otel S460) in
zona nucleului
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Suprastructura cladirii de birouri

» . . Varianta 3
Componeta Varianta 1 Varianta 2 . . ..
. . . . Structura compusa optimizata
structurala Structura compusa Structura beton S
Elemente principale e 0
. 239.9 t sectiuni din otel 1199 t beton 197.1 t sectiuni din otel
(Grinzi / nivel)
Placi de capat din otel
N 14.994 t / 11.827 t
pentru imbinari
Armatura otel / 59.1t /
Beton C30/37 1941 t Beton C30/37 1941 t
Nucleu beton L L /
Armaturi otel 44.16 t Armaturi otel 44.16 t
Sectiuni din otel 75.46 t
Nucleu cu A, . . g
A e 1 Imbinari cu placi din otel
contravantuiri din otel Bearing structure of the building 6.037 t

Steel elements
Beams (Hat rolled profiles) 2355 t
Columns (Hat rolled profiles) 0.0 t
Studs 0.0 t
Bolts 0.0 t




Placa de planseu a clad

Componenta
structurala

Elemente otel

Varianta 1

Structura compusa

Cofraplus 60: 70.6 t

Iri

Structura beton

Varianta 2

/

i de birouri

Varianta 3
Structura compusa
optimizata ECO
Cofraplus 60: 70.6 t

Tnaltime totala 150 mm 240 mm + 70mm sap3a 150 mm
Planseu beton 2246 t 4688 t 2246 t
Armaturi otel 16.56 t 16.56 t 16.56 t
Steel elements
Type of slab Composite slab |w ;Mh
Steel deck Caofraplus 60 e
Thickness of the deck 0.750 | mm
Mass of sheeting per m2 of floor 853 kgim?
Mass of sheeting for the building 70.6 t S
Minimum depth of the floor 100 mm :
Concrete elements {? : s & J
'."{.l' i _..f.-. e e
Total depth of the floor | 150.0 | mm “.'**"ff o i T /J
Concrete Typs | In-sitw/Poured |j
Concrete Grade | 2037 -
Total mass of the floor concrete (incl. base floor) | 2735 | t :_ m’::::;"*““‘"“'“ i
Steel reinforcement | 0.0 | t P, sl el remitar o ol geand
2805
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Transport

Ocoupancy

e Transport otel :
Greutate totala: 369.6 t

Transport : 500 km cu camioane
Obi$nU|te Total steel transported

Yalues far the transport impacts

e Transport beton:

Mass transported by electric train

Greutate totala: 4676 t Distance
Mass transported by regular trucks
Transport : 50km cu autobetoniere Distance

Struckure

Uzer values

0.0

0.0

369.6

Transport parameters

t

t

km

t
km

Total concrete transported
Caoncrete produced on site
Distance by mixer trucks

Prefabricated concrete
Distance by regular trucks

500

0.0

0.0

t

km

t

km
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Rezultate globale ale cladirii de birouri (otel s355) &

Global Warming Potential (tCO2eq)

e Faza de utilizare 16000
(modul B) genereaza .., R ke
aprox. 90% din
impactul global GWP,
pentru fiecare tip de
structura

10000

2000

6000

I:I Concrete of floors
D Steel sheets

. Steel reinforcement
[[] steel beams

[] steel columns 2000
[[] steel studs and bolts
[ steel plates

|:| Transport

. Envelope

Bl Heating (use phase) -2000
D Cooling (use phase)

[] DHW (use phase) Module A Modde B Modide C Modude D Totl Al C Total Ao D

4000
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Rezultate: otel S460 vs. structura din beton
GWP impact

1600

1400 /
1200

o +53%/ +82%/
800 /
600
400
200

. ——

S460 ‘ Concrete
Module D

-200

S460 ‘ Concrete
Total Ato D

S460 ‘ Concrete
Total Ato C

S460 ‘ Concrete
Module C

S460 ‘ Concrete
Module A

OBeams ®Columns  OPlates connections  OReinforcement ~ BFloor sheets B Concrete of structure B Concrete slabs OEnvelope  WTransport




Rezultate: concluzii

12/15/2014

Expoatarea cladirilor reprezinta o buna parte din impactul
asupra mediului. Sistemele de fatada eficace pot
influenta pozitiv LCA-ul cladirii, dar acestea sunt
independente de sistemul structural.

Structurile compuse realizate din profile laminate sunt
mai sustenabile decat cele din beton, chiar si fara a lua in
considerare reciclarea. Datorita recilarii materialelor Ia
sfarsitul ciclului de viata, diferenta dintre varianta otel si
cea din beton creste (aprox. 82%).

Reducand cantitatea de material prin utilizarea otelului de
inalta rezistenta se obtin beneficii semnificative pentru
mediu.




Cladire rezidentiala: Casa Buna localizata in
Romania
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Definirea clad

e 4 apartmente de 55m? suprafata
neta dispuse egal pe 2 nivele.

e |ocatiein Timisoara

12/15/2014

irii

12m
4—
Al A2
A3 A4

9.2m

Project

Envelope

Base Floor

Roof

Marth - South facade Length

East - West facade length
Floor height

Floor height under ceiling

Mumber of intermediate floors
Area of intermediate floors
Total area of bulding
Structure only

Building type

Country

Location

12

9.2

29

2.7

1

1104

2208

Mo

Fesidential

W

Romania

W

Timnigoara

Dizplay

2 =2 =2 =

3,

West

MNorth
East
South




Componentele invelitorii

Definition of the building enveloppe

Nord/Sud Vest/Est Total
[m?] [m?] [m?]
Pereti 47 41 88
Suprafata
© s 22 12 34
vitrata
Total suprafete 69 53 122

Direction North East South =
Facade area 656 5336 696 5336 me
Opening area 2 12 2 12 %

12/15/2014

Fatada: panouri usoare metalice, izolate cu 120mm de vata
minerala

Ferestre: geam dublu & structura aluminiu

Acoperis: izolatie de 18 cm de polistiren expandat




Project Building Envelope

Base Floor Roaf

Skructure Floors Transpork

Tip cladire —>

rezidentiala

Project Building Envelope

Occupancy related data

Heating zet-paint temperature

Conling set-point temperature
Air-flow-rate [heating mode)

Air-flove-rate [cooling mode)

e Sistem de incalzire: incalzitor cu gaz

e Fara sistem de racire
e Fara ventilare mecanica

12/15/2014

Sistem ACM: boiler electric

% c
0.6 acth
1 ac‘h

Base Floor Foof QCCupancy Structure Floors Transpork

Description of building systems

Heating spstem twpe | [Gaz fuel heater |
Cooling type system | Mo cooling |

Heat recovery syztem | |

DHWw spstem type | Electric boiler ,|
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‘ Project Building Envelope ase Floor ‘oo Occupancy Systems Structure Floors Transport

e Planseu suspendat de baza, de 0.2m
grosime, realizat din beton armat (0.7t
armaturi) T

? | III__.-" %

Project Building Envelope Base Floor Roof Occupancy  Systems ructur 0ors Transport

e Structura metalica usoara cu Beams (Hot roled pofles) 0 t
. e e v A v o Columng [Hot rolled profiles) 0

montanti desi, inclusa in fatada si e " :

aCOperi$ Boltz 0 b

Plate Connections 0.0 t

m) f3rd elemente structurale T = [

metalice aditionale
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Transport

OCcupancy Syskems Struckure

e Transport otel :
— Greutate totala: 1.6 tone

(Armaturi)

_ Transport : Transport I

Total steel transported | 1,683 | k

mediu european pentru
otel, pentru 1 tona pe
distanta medie
europeana

Walues for the transport impacts | Awverage values Iv'|

e Transport beton:

- G re Utate tOta Ia : 5 2 tO ne Total concrete transported | 5211 | k
( Pa rte r) Concrete produced on zite 5211 k
Distance by miser trucks a0.0 kmn
— Transport : 30km cu |
) Prefabricated concrete 0.0 k
d utO betO niere Diztance by reqular trucks 0.0 ko
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Rezultate globale ale clad

Faza de utilizare (modul
B) genereaza aprox. 99%
din impactul global GWP

EI Concrete of floors
Steel sheets

I Steel reinforcement
] steel beams

D Steel columns

[[] Steel studs and bolts
[ steel piates

D Transport

& Envelope

- Heating (use phase)
D Cooling (use phasa)
[[] DHwW (use phase)

Ir

ii Casa Buna

Global Warming Potential (t1CO2eq)

3500

3000

2500

2000

1500

1000

500

-500

Total Ao C

Total Ao D




Consumuri pentru incalzire

Use phase heating

Energy for space heating

Heat transfer by transmission

Walls Glazing Ext Floor Roof Ground Total
kWhiyear | kWhiyear | kKWhiyear | kWhiyvear | kWhiyear | kWhiyear
484351 5968.3 0.0 3328.8 3008.7 166821
Heat Transfer by ventilation Heat gains
Wentilation Glazed Opaque Internal
kWhiyear kKWhiyear | kWhiyear | kWhiyear
6963.6 14064 .4 783.0 10757.0
Energy need for heating
Qh,nd JAN FEB MAR APR MAY JUM JuL AUG SEP OCcT NOW DEC
kWh 911.2 6064 | 4351 129.2 0.0 0.0 0.0 0.0 0.0 1009 | 4548 816.6
kWh/m? 4.1 27 2.0 0.6 0.0 0.0 0.0 0.0 0.0 0.5 21 3.7
Energy Breakdowns
Building totals for heating
Energy need 3454 2 kK\Whiyear
15.6 kWhim*year
Delivered energy 3970.4 kWhiyear
COP: 087 18.0 kWh/m*year
Primary 3415 kgoelyear
fconv @ 0.086 15 kgoe/m®lyear
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Rezultate: impact materiale

Global Warming Potential (tCO2eq)

Materialele de
inchideri genereaza
79% din impactul
total GWP al
produsului in faza de
productie (modul A)

D Concrete of floors
Steel sheets

. Steel reinforcement
Steel beams

D Steel columns

] Steel studs and bolts
[ steel plates

[ Transport

. Envelope

- Heatng {use phase)
I:I Cooling (use phase)
[ ] DHW (use phase)

50

-10

176

ModiieA

Modkde C

Modkde Y




Rezultate: concluzii

e Faza de utilizare (Modul B) a cladirilor rezidentiale
reprezinta aproape toata amprenta de mediu.

e Sistemul structural este aproape neglijabil. In concluzie,
sistemele de fatada eficace pot influenta puternic evaluarea
ciclului de viata al cladirii.
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Hala industriala: Structura in cadre portal din
otel vs. beton, localizata in Paris




Scopul studiului

Comparea LCA-ului unei cladiri industriale,
bazat pe 2 sisteme structurale diferite:

e (Cadre portal articulate la baza,
realizate din profile laminate din otel

e Stalpiincastrati la baza, grinzi
articulate, realizate din beton armat
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Descrierea clad

- R
Morth - South facade Lenath
E azt - wWest facade length

5m _

Floor height
Floor height under ceiling
60 m Murnber of intermediate loors
15m Area of intermediate floors

Praject Envelope Base Floor

Roof Qccupancy Systems Skruckure

Definition of the building

Total area of building
Structure only

Euilding type

e 900m? hala industriala

e Locatiein Paris

12/15/2014

300.0

Mo

Industrial

Cortry

Location

France

[ Dizplay
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Componente de inchidere

e Fatada: Panouri sandwich PUR 80mm

Varianta energetica: Panouri sandwich PUR 200mm

Ferestre: geam dublu & cadru aluminiu

Project Building

e Acoperis: Membrana hidro-izolanta cu 140mm de vata minerala

12/15/2014

Syskems Skructure

Wiall bype

|J-walue for walls

Opening tupe

|J-alue for openings

Shading device type

Shutter type

Sandwich panel (PR 80 mm]
03 WiAlme. K
Double glazing w
29 WiAlme. K
Mo zhading device w
Moo shutter w

R oof type

[J-value for the roof [flat part]

W aterproof membrane

[

0,31

WK
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Placa pe sol a halei industriale

Structural

Variant 1

Variant 2

Variant 3

component

Placa pe sol

Steel frame S235

Steel frame S460

Concrete frame

Beton: 425.7 kg
Armaturi: 14.4 t

Project Building Envelope

Occupancy

Systems

Structure Floors Transport Results

12/15/2014

U-value for the base floor
Base floor type

Thickness of concret base floor

Mass of reinforcing steel

Internal heat capacity of ground

Internal heat capacity of intermediate floor
Internal heat capacity of internal wall

044

Slab on Ground Floar

-

0.2

144

74612

0

0

JI[m? K}
JIm? K}
e K}

L
I
i

1
/

/
e ot
_-"l .
g .
Bt i
e

= Berbime o e

Figars | — Scfmillc dagram of alab-on-griursd fase
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Project Building Envelope Base Floor F oaf

Skruckure Floors Transport

Heating zet-point temperaturne

T|p Clédire ‘ Cooling zet-point termperatune
i n d u St ri a Ié Air-flow-rate [heating mode)

Air-Flowe-rate [cooling mode)

Project Euilding Envelope Base Floor Foof

26 r
0E acth
1 acth

CiCCUpancy

Skruckture Floors Transpark

e Sistem incalzire: incalzitor cu gaz
e Fara sistem de racire

e Fara ventilatie mecanica

e Fara sistem ACM

12/15/2014

Description of building systems

Heating zystem type | [Fas fuel heater |
Cooling type system | Mo conling |

Heatecovery sysen | [

DHW spstem type | Mo DHW .V,|
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Structura hala industriala

Componenta

Varianta 1 Varianta 2

Varianta 3

structurala Cadru otel S235 Cadru otel S460 Cadru beton
Unitati beton prefabricat T80
34.19t
Grinda IPE 450 (6.88t) IPE 330 (4.33 t) (.. . )
Armaturi BSt500
202.5 kg/m?3 (2.93 t)
o o Sectiune beton 0.4x0.4m C30/37
. Principal: HEA480 Principal: HEA480
Stalpi (30.12 t)
Secundar: IPE400 Secundar: IPE400 L.
Armaturi BSt500
(4.17 t) (4.17 t)
108.1 kg/m3 (1.38 t)
Suruburi 43 kg /
Placi pentru imbinari 336 kg /
Steel elements
Beams [Hot rolled profiles] l4.230 t
Colurns [Hot rolled profiles) 4170 t
Occupancy Systems — '- !. Floors. Transport 0.0 t
0,043 t
Flate Connections 0.336 t
12/15/2014 8,873 32




Transport

Qcoupancy Syskems Struckure

e Transport otel:

Greutate totala: 26 tone de Transport parameters

Grinzi + Stalpi + Elemente imbinare

— Transport : Transport mediu Total steel transported
european pentru Otel, pentru Values for the transport impacts Lyerage valuss =
1tona pe distanta europeana
medie

e Transport beton:
_

Greutate totala: 425 tone pentru Total concrete transported
granl + Stélpl Concrete produced on site 424 8 t
. Distance by mixer trucks 30.0 km
— Transport : 30 km cu autobetoniere rctnbricsted concrete - t
Distance by regular trucks 0.0 km
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Rezultate globale pentru hala industriala

Global Warming Potential (tCO2eq)

e Faza de utilizare (Modul B)
genereaza aprox. 99% din
impactul global GWP,
pentru oricare din solutiile
structurale considerate
pentru hala industriala

D Concrete of floors
D Steel sheets

. Steel reinforcement
I:I Steel beams

D Steel columns

[ ] Steel studs and bolts
|:| Steel plates

D Transport

l Envelope

Bl Heating (use phase)
D Cooling (use phase)
[] DHW {use phase)

12/15/2014
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TU0uUD

&000

G000

4000

2000

18378

-2000
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Rezultate : structuri metalice

a)

GWP impacts (tCO2-e

200
180
160

=
S
o

[T S =
N B O 00 O N
o O O o o o o

Comparatie impact GWP pentru sistemele structurale din
otel S235 vs. S460

Materialele pentru
invelitoare reprezinta 56%
din totalul impactului GWP
al fazei produs & proces
(module A)

Steel S235

Steel S460

Steel S235

Steel S460

Module A

Module A

Module C

Module C

™ Envelope

M Transport

M Concrete floors
B Rebars

M Steel elements

m -40 H



Rezultate: structuri metalice Q

Impact GWP pentru sistemele structurale din otel S235 vs. S460
13.6 tCO,eq

-22%

10.7 tCO,eq
Cresterea marcii de otel
| conduce la o reducere a
c | consumului total de otel cu
2.3 tone si o reduce cu 22%
4 1 tCO,eq pentru modulul A
2 -
0 4 — —

$235 S460 $235 ‘ S460 $235 ‘ S460 $235 ‘ $460 $235 S460

14 +

[
N
|

[EEN
o

0o

GWP impacts (tCO2-eq)

Module A Module C Module D TotAto C TotAtoD

M Steel elements
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Rezultate: Modul D pentru structura din S460

e Modul D (Beneficii si incarcari dincolo de
limitele sistemului) are un impact GWP
pozitiv:

-27.6 1 CO,eq

e Evidentierea beneficiilor materialelor
reciclabile din elemente de inchidere:

— Elemente usoare din otel in
componente de fatada si

— Invelitoare din otel in acoper‘V

m Concrete of floors D Steel columns . Envelope
[] steel sheets [] steelstuds and bolts [} Heating (use phase)
. Steel reinforcement E Steel plates EI Coaoling (use phasa)

Steel beams D Transport D DHW (use phase}

12/15/2014

-15

-20

-25

-30

Global Warming Potential (tCO2eq)

-
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Rezultate: structura din beton o v Pttt (70 s%

e Modul A: impact total 200
GWP =183 tCO,eq

18270

e |mpact total GWP datorat |
sistemului structural = 80
tCO,eq, cu 40% datorita
planseului din beton. 100

50

D Concrete of floors Steel columns

[[] steel sheets [[] steel studs and bolts
. Steel reinforcement D Steel plates
] steel beams D Transport 0

. Envelope

. Heating (use phase)

D Cooling (use phase) =0
D DHW (use phase)
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Rezultate: impact structura GWP din otel vs. beton s

//,/’

16 -

14 -

[ [
o N

GWP impacts (tCO2-eq)
(o]

olo
P )
b 4
Solutia pe beton: crestere cu
47% of GWP in tCO,eq pentru
suma modulelor de la A la D
- e S

12/15/2014

S460 Concrete S460 ‘Concrete S460 ‘Concrete S460 Concrete S460 Concrete
Module A Module C Module D TotAtoC TotAtoD

Transport B Concrete elements I Rebars elements M Steel elements



Beneficii de mediu datorate cresterii grosimii s
izolatiei

=
80 mm j » 200 mm

e Usor cu AMECO3 : program user-friendly
e Faza de utilizare (modul B): salvare neta de 888 tCO,-eq

e Faza de productie (modul A) : cresterea a 13 tCO,eq, datorita
sporului de izolare termica

» Comparat cu reducerea consumului de energie, aceasta este
neglijabila, subliniind interesul pentru cresterea eficientei
energetice a cladirii.
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Rezultate; Concluzii

12/15/2014

Exploatarea si activitatea cladirilor reprezinta o mare
parte din impactul asupra mediului. In consecinta,
sistemele eficace de fatade pot influenta pozitiv LCA-ul
cladirii.

Structurile din otel realizate din profile laminate sunt mai
sustenabile decat cele din beton, chiar si fara a lua in
considerare reciclarea. Datorita reciclarii materialelor la
Sfarsitul ciclului de viata (recilare totala a otelului si
valorificare betonului spart), diferenta dintre solutia de
otel si cea de beton creste.

Reducand cantitatea de material prin utilizarea otelului de
inalta rezistenta aduce beneficii pentru mediu.
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