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Kancelarska budova: Typicka kancelarska
budova ve Francii
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Rozsah studie

Cilem této studie je porovnat dopad
kancelarské budovy postavené z ruznych
konstrukcnich systému na zivotni prostredi.
Jsou analyzovany tri typy konstrukénich systému:
— Ocelo-betonova kompozitni konstrukce
— Betonova konstrukce

— Optimalizovana ocelobetonova kompozitni
konstrukce (tato optimalizace byla provedena
na zakladé ECO-Design)

9/16/2014 4



Definovani budovy

e Rozmeéry budovy: 42x24 m
e Pocet podlazi v nadzemni ¢asti budovy (kromé prizemi):8

e Umisténa v Parizi

42m

Offices West

]

Offices Nord

Offices South

<>
6m
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Envelope
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Morth - South facade Length
East - West facade length
Floor height

Floor height under ceiling
Mumbser of intermediate floors

Area of intermediate floors
Total area of building
Structure only

Building type
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Building Envelope Base Floor Loof Swstemns Structure nors Transport

Ty p : Ka nce I a’ FS ké ‘ Heating set-point termperature 20 T
Coaling set-point temperature 26 oL
b u d ova Air-flove-rate [heating rmode] 05 acih
Ajr-flow-rate [cooling mode] 1 ach

Building Envelope Base Floar Loaf CCCupancy Skruckure oars Transpork

e Vytapéni & chlazeni: oddéleny
4 o Hefmwse
SyStem Heating system type | Split (heating)

e Mechanické vétrani se systémem

Cooling type system | Split (cooling)

rekuperace — e —

v Heat recovery system | Yes

e DHW systém : elektricky ohfivaC  seeom pecense | G |

DHW system type | Electric boiler
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Konstrukcni typy

e Kombinovana konstrukce

— Ocelové profily z oceli S355

— Ocelovy plech COFRA+60 s 15 cm tlustou
bet.deskou (C30/37)

— Stabilizace pomoci centralniho betonového jadra
(C30/37)
e Betonova konstrukce
— Prefabrikované dutinové desky (C30/37)
— Zelezobetonové nosniky a sloupy (C30/37)

— Stabilizace pomoci centralniho betonového jadra
(C30/37)
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Konstrukcni typy

e Eco-optimalizovana ocelobetonova kompozitni
konstrukce s cilem minimalizace ekologickych dopadu

— Ocelové profily z oceli S460

— Ocelovy plech COFRA+60 s 15 cm tlustou betonovou deskou

(C30/37)
-

3
= I

abilizace ocelovym ztuzenim (S460)

Poutre de rive
acier + flocage
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Nadzemni konstrukce kancelarské budovy

Variantal . Varianta 3
.. ., . . Varianta 2 . . .
Konstrukéni soucast Kombinovana , Eco-optimalizovana
Betonova konstrukce .
konstrukce kompozitni konstrukce
Ocelové profily 2399t 1199t 197.1t
Ocelové pripoje 14,994 t 59.1t 11.827 t
Beton C30/37 Beton C30/37
Betonové jadro 1941t 1941t /

Ocelova vyztuz 44.16 t

Ocelova vyztuz 44.16 t

Ocelové jadro

Ocelové profily 75.46 t
Ocelové pripoje 6.037 t
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Podlazni deska kancelarské budovy

Konstrukcéni soucast

Varianta 1
Kombinovana
konstrukce

Varianta 2
Betonova konstrukce

Varianta 3
Eco-optimalizovana

kompozitni konstrukce

Ocelové prvky Cofraplus 60 : 70.6 t / Cofra +60:70.6 t
, v 240 mm + 70mm
Celkova tloustka 150 mm . 150 mm
Mazanina
Betonové podlazi 2246 t 4688 t 2246 t
Ocelova vyztuz 16.56 t 16.56 t 16.56 t
Steel elements
Type of slab Composite slab L E—Mn
Steel deck Caofraplus 60 w
Thickness of the deck 0.750 | mm
Mass of sheeting per m2 of floor 853 kgim?
Mass of sheeting for the building 706 t B
Minimum depth of the floor 100 mm -
Concrete elements ;'H" )
Total depth of the floor | 150.0 | mm e
Concrete Type | In-sitw/Poured v
Concrete Grade | 20037 Y i
Total mass of the floor concrete (incl. base floor) | 2735 | t :_ ::::’:;::;H“M ok
Steel reinforcement | 0.0 | t R, s el sk ce of goasd
2805
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Preprava
e Preprava oceli :
— Celkova hmotnost : 369.6 t
— Preprava : 500 km

Results

Transport parameters

, . Total steel transported | 3696 |
nakl.automobilem |
Walues for the transport impacts ‘ IUzer values
e Preprava betonu : Mess ransporid by lecic tin 0
, Distance 0.0
— Celkovd hmotnost : 4676 t
Mass transported by regular trucks 3698
— Preprava: 50 km Distance

autodomichévacem _

Tatal concrete trans pnrted

Concrete produced on site 4676
Distance by mixer trucks 50.0
Prefabricated concrete 0o
Distance by regular trucks (1]

t

km

t

km
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Celkové vysledky pro kancelarskou budovu

e Faze pouziti (modul

9/16/2014

B) predstavuje asi
91% celkového
dopadu na GWP

D Concrete of floors
[ steel sheets

. Steel reinforcement
D Steel beams

|:| Steel columns
[] Steel studs and bolts
D Steel plates

D Transport

. Envelope

. Heating (use phase)
|:| Cooling (use phase)
D DHW (use phase)

Global Warming Potential (tCO2eq)

16000

14000

12000

10000

2000

G000

4000

2000

113810.44 'T'I'E_‘

1383524

-2000

Modde 7

Tolaf Al C

Total Afn D)
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Vysledky : ocelova vs betonova konstrukce —
dopad na Globalni oteplovani

Global Warming Potential (t CO, eq)

1600

1400

1200 n 8 2 %
1000
800
600
400
200
0 — [

_200 T T T T T T T T T
Module A Module A Module C Module C Module D Module D TotalAto C TotalAto C TotalAto D Total Ato D
Steel S460 Concrete Steel S460 Concrete Steel S460 Concrete Steel S460 Concrete Steel S460 Concrete

BBeams @ Columns O Plates connections O Reinforcement B Floor sheets B Concrete of structure @ Concrete slabs OEnvelope B Transport
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Vysledky : zavery

e Nizky vliv konstrukéniho systému budovy z hlediska
globalnich dopadul na zZiv.prostredi v porovnani s jejich
vyuzivanim a cinnosti

e Vyhody v oblasti vlivll na Zivotni prostredi pri pouziti
sprazenych ocelobetonovych konstrukci (s nejlepsim
vyuzitim obou materiall)

e Udrzitelnéjsi konstrukce diky recyklaci materialu na konci
zivotnosti (nekonecné recyklace oceli a zhodnoceni
drceného betonu = vyuziti modulu D)

e Minimalizace nadmeérného pouziti materialu pomoci
vysokopevnostni oceli.
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Popis budovy

e 4 byty s rozlohou 55m?
e Umisténa v mesteé

4—
A1 A2
A3 A4

Timisoara

9/16/2014

9.2m

Project Envelope

Marth - South facade Length
E azt - west facade length
Floor height

Floor height under ceiling

Mumnber of intermediate floors
Area of intermediate floors
Total area of building
Structure only

Building type

Base Floor

Roof

| 12 | m North
| 3.2 | m West East
| 29 |m South

27 m

1

1104 e

2208 e

Mo v;

Rezidential Iv;

Country

Location

Romaria

Timizoara

Diigplay




Soucasti plaste

Sever/lJih Zapad/Vychod Celkem

[m?] [m?] [m?]

Stény 47 41 87
Zaskleni 22 12 34
Celkové plochy 69 53 122

Definition of the building enveloppe

Direction Narth East South West
Facade area 696 h336 696 h336 mé
Opening area 2 12 22 12 %

e P|ast : ocelova ramova konstrukce,dfevéné (OSB)
desky a 120mm tlusta mineralni vina

e (Okna : dvojité sklo & hlinikovy ram

e Strecha:sedlova 0 ]
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Prizemi & Konstrukce budovy

‘ Project Building Envelope 2 Floar Roof Occupancy Systems Structure
— - el ————— — =

e \/ynesené prizemi s zelezobetonovou
deskou tloustky 0,2m (s 0.7t vyztuze)

Project Building Envelope Base Floor Roof Occupancy Systems ruCtur

e Lehky ocelovy ram v plasti Beams [Hot rolied prois) 0
budovy & stieéni konstrukcimmp " —
zadné dalsi ocelové konstrukcni pu.:tE" D'?D
prvky ST
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Building velope iase Floor Loaf Syskems Skruckture Floors Transpork

Dccupancy related data

Typ obytné ‘ Heating set-point termperature 20 T
Cooling set-point temperature 2B o
b u d Ovy Air-flow-rate [heating mode) 05 acdh
Air-flow-rate [cooling mode] 1 acih

Base Floor

Building Envelope

Systém vytapéni : kotel na
plynné palivo

7adny chladici systém SeRe— A
Z4dna mechanicka ventilace m
Systém DHW : elektricky ohfivac =
DHW system type | Electii: boile v
.



Preprava

e Preprava oceli :

e Preprava betonu:
— Celkova hmotnost :

9/16/2014

— Celkova hmotnost :
1.583t (Armovani)

— Preprava : Preprava 1
tuny oceli na priimérnou

vzdalenost

52.11t

(Prizemi)

— Preprava : 30 km
autodomichavaci

Occupancy

Syskems Structure

Results

Transport parameters

Total steel tranzported |

1.583

N

Yalues for the trangport impacts |

Syverage values

v

Total concrete transported |

Concrete produced on zite

Digtance by miser trucks

Prefabricated concrete

Diztance by regular trucks

52,11 Lt

52,11 t
30.0 ke
0.0 t
0.0 krn
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Celkové vysledky pro budovu Casa Buna

9/16/2014

Faze pouziti (modul
B) predstavuje témér
99% celkového
dopadu na GWP

D Concrete of floors
[] Steel sheets

[ Steel reinforcement
|:| Steel beams

D Steel columns
[] Steel studs and bolts
D Steel plates

D Transport

. Envelope

. Heating (use phase)
(] Cooling (use phase)
[] DHW (use phase)

4000

Global Warming Potential (tCO2eq)

3500

3705.56

3000

2500

2000

1500

1000

500

-500

I R I

Toaf Ata C

Total/ Afo D
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Vysledky : materialové dopad

e Materialy plasté
budovy predstavuji
asi 79% celkového
dopadu GWP ve
vyrobni fazi a fazi

vystavby (Modul A) |

9/16/2014

Global

arming Potential {tCO2eq)

50

40—

30—

10—

4451

4,76

-10

Moduke A
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Prumyslova hala : Ocelova & betonova ramova
konstrukce v Parizi




Rozsah studie

Porovnat LCA (zhodnoceni zivotniho cyklu)
prumyslové budovy zaloZzené na dvou
konstrukcnich systémech:

e Portalovy ram z ocelovych
profilt za tepla valcovanych

e Ram z tuhych
zelezobetonovych sloupu a
pricle

— E— =
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Popis budovy

\/s! :

e Primyslova hala o rozloze
e

900m?
e Nachazejici se v Pa

9/16/2014

‘r(

/7

Z

Project Envelope Base Floor R.oof

Qcoupancy Syskems Skructure

Definition of the building

m

Morth - South facade Lenath

E azt - “west facade length
Floor height

Floor height under ceiling

Murmber of intermediate floors
Area of intermediate floors
Total area of building
Structure only

Euilding type

Cortry

Location

300.0

Mo v;

Industrial R

France W

[ Dizplay
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Soucasti plaste budovy

e P|ast : 80mm PUR sendvicové panely

Energeticka varianta : 200mm PUR sendvicové panely

e (Okna : dvojité sklo & hlinikovy ram

Project Building

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

e Stfecha : Ocelovy plech tloustky 1mm a izolace tvofena 140mm
tlustou mineralni vinou

9/16/2014

Roof type

|J-walue for the roof [flat part)

W aterproof membrane

e

031

WK
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Varianta 1 Varianta 2 Varianta 3
Ocelovy ram S235 Ocelovy ram S460 Betonovy ram
Beton : 425.7 kg
Vyztuz:14.4 1t

Konstrukcéni soucast

‘ Project Building Envelope ase Floor 00 Occupancy Systems Structure Transport Results

U-value for the base floor 0.44 Wim?.K) A
Base floor type Slab on Ground Floor

Thickness of concret base floor 02 m
Mass of reinforcing steel 144 t
Internal heat capacity of ground T4R12 JIimE K] 1
Internal heat capacity of intermediate floor 0 Jm2K) /
Internal heat capacity of internal wall ] JImK) .

- i
1 o sl
1 e

= ek o T A

Figurs 1 — Bshamitic disgrim of slab-on-getund fasd
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Building Envelope Base Floor

Heating set-paint termperature 18 o
Typ ‘ Coaling set-point temperatune 26 o
P rﬁ mys | OVé Ajr-flow-rate [heating mode] 0E acih
b d Air-flowe-rate [cooling mode) 1 acth
udovy

Building Envelope Base Floar Loaf CCCupancy Skruckure oars Transpork
Lelilling EMSIEES wdglp=ney

Description of building systems

Systém vytapeni : kotel na plynné pmmmmm s

pa | |VO Heating zystem type | Gas fuel heater |
_

Zadny chladici systém Conlng ype ysem | No ool ]

5 4dn3 ik : L e
Zadna mechanicka ventilace — |

DHw system type | Mo DHw .V.,|

<

Zadny systém DHW
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Konstrukce prumyslové haly

. . .. Varianta 1 Varianta 2 Varianta 3
Konstrukcni soucast . . _ _
Ocelovy ram S235 Ocelovy ram S460 Betonovy ram
Prefa zelezobeton T80
vov (34.19t)
Pricel IPE 450 (6.88t) IPE 330 (4.33 t) R
Vyztuz BSt500
202.5 kg/m?3 (2.93 t)
, , Betonovy profil 0.4x0.4m C30/37
| Za prveé : IPE4A00 Za prveé : IPE4A00 (30.12 1)
ou .
Py Za druhé : HEA480 | Za druhé : HEA4S0 s
Vyztuz BSt500
(4.17 t) (4.17 t) 3
108.1 kg/m3 (1.38 t)
Srouby 43 kg /
Pfipoje 336 kg /
Steel elements
Beams [Hot rolled profiles) 4,330 t
Columnz [Hot rolled profiles] 4,170 £
Occupancy  Systems JELEILY  Floors Transport Shuds 0.0 t
e ————— Bualts 0,043 t
Flate Connections 0,336 t
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Preprava

e Preprava oceli:

— Celkova hmotnost : 25.83t
Nosniky + Sloupy + Spoje

— Preprava : Preprava 1 tuny oceli
na prumérnou vzdalenost

e Preprava betonu:

9/16/2014

— Celkovd hmotnost : 424.8t
Nosniky + Sloupy

— Preprava : 30 km
autodomichavadi

Ocoupancy Syskems

Skruckure

Results

Transport parameters

Tatal steel transported

Walues for the transport impacts

2583 t

Aorerage values -

Total concrete transported

Concrete produced on site
Distance by mixer trucks

Prefabricated concrete
Distance by regular trucks

4248 t

4248 t
0.0 km
0.0 t
0.0 km
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Obecné vysledky pro priumyslovou budovu

9/16/2014

Faze pouziti (modul
B) predstavuje asi
99% celkového
dopadu GWP pro
jakykoli typ
konstrukce
prumyslové budovy

D Concrete of floors
[ steel sheets

- Steel reinforcement
D Steel beams

[ steel columns

] steel studs and baolts

I:[ Steel plates
Transport

. Envelope

- Heating (use phase)
D Cooling (use phase)
[] oHw (use phase)

ToouL

Global Warming Potential (tCO2eq)

slm

2000

G000

4000

2000

-2000

31




Vysledky : ocelova konstrukce

Porovnani dopadli na GWP ocelového konstrukéniho
systému z oceli S235 a $S460

Materialy plaste
predstavuji okolo 56%
celkového dopadu
GWP ve vyrobni fazi a
fazi vystavby (modul A)

Steel S235

Steel S460

Steel S235

Steel S460

Module A

Module A

Module C

Module C

® Envelope

M Transport

m Concrete floors
M Rebars

M Steel elements

m -40 ’



Vysledky : ocelova konstrukce

120

Porovnani dopadli na GWP ocelového konstrukéniho
systému z oceli S235 a $S460

183.2

180.8

Zvyseni tridy oceli
umoznuje celkové snizeni
hmotnosti ocelovych
konstrukcnich prvku o
2,33t a snizeni CO, 0 2,2%
(modul A)

Steel S235

Steel S460

Steel S235

Steel S460

Module A

Module A

Module C

Module C

m Envelope

M Transport

M Concrete floors
M Rebars

m Steel elements

m -40 ’



Vysledky : Modul D ocelova konstrukce ocel S460

e Vyhody a zatéze nad ramec
systému (modul D) ocelové
konstrukce z oceli S 460
predstavuji celkovy dopad na
GWP -27.60t CO,-eq

e To zvyraznuje vyhody
recyklovanych materialQ
pouzitych pro prvky obalky :
hlavné lehké ocelové prvky v
plasti budovy a stresni ocelovy
plech

. Envelope

- Heating (use phase)
E] Ceooling (use phase)
|:| DHW (use phase)

D Concrete of floors I:I Steel columns

[] steel sheets [] steel studs and bolts
- Steel reinforcement I:I Steel plates

Steel beams I:l Transport
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Vysledky : betonova konstrukcg®=vamirsreteniaitcoza

e Modul Ama
celk.dopad na GWP
182.70t CO,-eq

e Celkove dopady na

GWP jsou rovny 79.94 .-

t CO,-eq diky
konstrukénimu
systému s podilem
40% betonové desky.

El Concrete of floors

I:I Steel sheets . Envelope
Bl Steet reinor nt . Heating (use phase)

L Stectbeorms |:| Cooling (use phase)

0 siectotumne . Ll DHW(septase)

|:| Steel plates
|:| Transport
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Enviromentalni vyhody pomoci zvyseni S
tloustky izolace

[~
80 mm j » S 200 mm

e Velmijednoduché s AMECO3 : uzivatelsky prijatelné

e Faze pouziti (modul B): Cista uspora 888 t CO,-eq

e \yrobnifaze & faze vystavby (modul A) : zvySeni 13.12 t
CO,-eq, diky pfidané izolaci

» \V porovnani se snizenim spotfeby energie je toto
zanedbatelné a zdlUraznuje to zajem na zlepSeni
energetické ucinnosti budov.
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Dékuji za pozornost ©
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