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Eesmark

Vorrelda keskkonnamojusid erinevate
konstruktsioonivariantidega hoonetel
Kolm konstruktsioonittipi:
— Teras-betoon komposiitkonstruktsioon
— Betoonkonstruktsioon

— Optimiseeritud teras-betoon
komposiitkonstrutksioon
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Hoone maaratlus
e Pohiplaan: 42x24 m

e Korruste arv (valja arvatud esimene korrus): 8 korrust
e Asukoht Pariis

42m

Offices West

Offices Nord

Offices South

<>

<>

24m

Morth - South facade Length | 47 4 |
East - \West facade length | 244 |
Floor height | 34 |
Floor height under ceiling 2.7
MNumber of intermediate floors 8
Area of intermediate floors 8276.43
Total area of building 33N
Structure only Mo hd
Building type | Office

2 3 2 3
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Piirdekonstruktsiooni komponendid

North/South West/East Sum
[m?] [m2] [m2]
Walls 908 523 1431
Glazing 389 224 613
Total areas 1297 747 4088
o R
Direction North East S West
Facade area 1257 44 74664 12597 44 746 64 me
Opening area 30 30 30 30 %

* Fassaad: kergpaneelid teraskarkassil, soojustus 50 mm
polustliireenvahtu (XPS)

* Aknad: topeltklaasidega, osaliselt paikese varjestusega
e Katus: soojustus 18 cm polistureenvahtu (EPS)
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Vee

Kasutusreziim & tehnosiisteemid

Building Envelope Base Floor Roof Syskems
=ng =Iwerobe Sest TRRE

Skruckure [alalif Transpork

Occupancy related data

Va stava It ‘ Heating zet-paint temperature 20 o
~ Cooling zet-point kemperature 26 o
nouete | € Air-floverate (heating mode] 0.5 acih
bliiroohoonel Air-flow-rate [zooling mode) 1 /b

Building Envelope Base Floor ulal oors Transpork

(] K ute & ja h ut u S Description of building systems

e Mehaaniline ventilatsioon Hesting system e | Splt (esting
soojustagastusega

Codling type system | Split (cooling)

e Soe tarbevesi: elektriboiler

Heat recovery system | Yes
Heat recovery percentage | a0 |

DHW systemtype | Electric boiler
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Kandekonstruktsioon

e Teras & betoon komposiit
— Komposiit talad avadega S355 | PP A
~ Profiilplekk COFRA+60 ja 15 cm betooni |- etinse sl A o
(C30/37) | ~ :

s N

’.' ] W.m’.\ el .

— Stabiliseeritud betoonstidamikuga (C30/37)
e Betoonkonstruktsioon

— Terasarmatuur (C30/37)

— Monteeritavad 66nespaneelid (C30/37)
— Stabiliseeritud betoonstidamikuga (C30/37)
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Kandekonstruktsioon

e Optimiseeritud teras ja betoon komposiit

— Komposiittalad avadega S460
— Profiilplekk COFRA+60 ja 15 cm betooni (C30/37)
— Stabiliseeritud terassidemetega (teras S460)

e e e e e e e o e S 2 o o - o —— ————

e e ——— - o o

s N
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Bliroohoone konstruktsioonid

Konstruktsiooni osa

Variant 1
Komposiit

Variant 2
Betoon

Variant 3

Optimiseeritud komposiit

Pohielemendid

239.9 terast

1199 t betooni

197.1 t terast

armatuur 44.16 t

armatuur 44.16 t

Teraslehed s6lmedes 14.994 t / 11.827 t
Armatuur / 59.1t /
Betoon C30/37 Betoon C30/37
Betoonsiidamik 1941 t 1941 t /

Terasstidamik

Columns (Hot rolled profiles)

12/15/2014

/

/

Bearing structure of the building

Beams (Hot rolled profiles)

2355

0.0

Studs

0.0

Bolts

0.0

Plate Connections

1453

Terasprofiilid 75.46 t
teraslehed 6.037 t




Bliroohoone vahelaeplaat

Konstruktsiooniosa

Variant 1

Variant 2

Variant 3

Komposiit Betoon Optimiseeritud komposiit
Profiilplekk Cofraplus 60 : 70.6 t / Cofraplus 60 : 70.6 t
240 mm + 70mm of
Kogupaksus 150 mm 150 mm
screed
Betoonplaat 2246 t 4688 t 2246 t
Armatuur 16.56 t 16.56 t 16.56 t

Mass

Mass

|I'I'II'I'I

Total mass of the floor concrete (incl. base floor) |

Type of slab Composite slab ~
Steel deck Cofraplus &0 ~
Thickness of the deck 0.750 | mm
of sheseting per m2 of floor 853 kg/m?
of sheeting for the building 706 t
Mimmum depth of the floor 100 mim

Total depth of the floor | 150.0

Concrete Type | In-situ/Poured
Concrete Grade | C3m37
2735 |t
Steel reinforcement | 0.0 | t
2805
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Transport

e Terase transport:

— Kogukaal : 369.6 t
— Transport : 500 km tavaveok

e Betooni transport:

12/15/2014

— Kogukaal : 4676 t
— Transport : 50 km segistiveokiga

Occupancy

Syskems

Skruckure

Transport parameters

Total steel transported
Yalues for the transport impacts

Mass transported by electric train
Distance

Mass transported by regular trucks
Distance

369.6

t

zer values

0.0

t

0.0

km

t

km

Total concrete transported
Concrete produced on site
Distance by mixer trucks

Prefabricated concrete
Distance by regular trucks

4675 t
4676 t
0.0 km
0.0 t
0.0 km




Tulemused: tuldkokkuvote (teras $355)

Global Warming Potential (tCO2eq)

e Kasutusfaas (moodul s
B) annab 90% GWP
mojust iga
konstruktsioonitttbi
puhul

12000

10000

2000

6000

|:| Concrete of floors
[] Steel sheets

. Steel reinforcement
[] steel beams

D Steel columns 2000
[] Steel studs and balts
[] Steel plates

D Transport

. Envelope

. Heating (use phase) -2000
|:| Cooling (use phase)

[ ] DHW (use phase)

4000
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114378.42

1 1417875

12757.52

Module C Module [ folalAfo C ToialAfo )




Tulemused: teras S460 vs betoon GWP moju

1600
1400 /
1200
+53%/ +82%/
1000 /°
800
600
400
200
0 ——
_200 | | | | | | | | |
S460 ‘ Concrete S460 ‘ Concrete S460 ‘ Concrete S460 ‘ Concrete S460 ‘ Concrete
Module A Module C Module D Total Ato C Total Ato D
OBeams  BColumns  OPlates connections  OReinforcement  BFloor sheets OConcrete of structure B Concrete slabs OEnvelope  MTransport




Tulemused: kokkuvote

e Kasutusfaas annab suurema osa keskkonna jalajaljest.
Efektiivsete fassaadislisteemide kasutamine voimaldab
LCA optimiseerida sdltumata
kandekonstruktsioonituibist.

e Komposiitkonstruktsiooon | at kusuut |l i kum
betoonkonstruktsiooiisegi terase Umbertootlemist
arvestamata. Terase Umbertodtlemise korral betoon- ja
komposiitkonstruktsiooni erinevus suureneb (umbes 82%)

e Keskkonnamdjude seisukohalt on kasulikum kasutada
korgtugevat terast.
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Elamu: CasaBuna tiiiipi' elamu Rumeenias
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Hoone maaratlus

12m
. | ———— |
Al A2
w o 9.2m
s Morth - South facade Length | 1z | T MNorth
East - West facade length | g2 | M West East
Floor height | 29 m South
Flaor height under ceiling 2.7 m
MNumber of intermediate floors 1
tea of intermediate floors 110.4 e
Total area of building 2208 e
Structure only Mo .V;
Building type R esidential Iv;

e 4 korterit 55m?, kahel korrusel.

* Asukoht - Timisoara e

Courtry Ramania ¥

Lacatian Tiriznara

[ Dizplay J
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Piirdekonstruktsioonid

North/South West/East Sum
[m?] [m?] [m?]
Seinad 47 41 87
Klaasid 22 12 34
Kogupindala 69 53 122

Definition of the building enveloppe

Direction North East South =
Facade area 636 5336 £96 5336 me
Opening area ) 12 2 12 %

PR RN AR R

e e e )

e Fassad : teraskarkassil kergpaneelid, soojustus 120 mm kivivilla
e Aknad : topeltklaasiga, alumiiniumraamiga
e Katus : soojustatud 18 cm polustireenvahuga
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Vee

Kasutusreziim ja

Project Building Envelope Base Floor Rioof

tehnoslisteemid

Swskems Skruckure Floors Transpork

Occupancy related data

Va Stava It ‘ Heating zet-point termperature

e | amu Cooling zet-point temperature
Air-flow-rate [heating mode]
nou ete | e Air-flove-rate [cooling mode)

e Gaasikute

e Jahutus puudub

e Mehaaniline ventilatsioon puudub
e Soe tarbevesi elektriboileriga

12/15/2014

26 C
0E ac‘h
1 ac'h

Project Building Envelope Base Floor Roaof DCEUpancy Struckure Floors Transpork

Description of building systems

Heating spztem tppe | Gas fuel heater |
Cooling type system | No codling |
Heat recovery syztem | o~ |
DHW spztem tupe | Electric boiler |




Project Building Envelope ase Floor \oo Coupancy Systems

e Tuulutatav porand, 0.2m raudbetoonist

(0.7t armatuuri)
7 / I//]

Project Building Envelope Base Floor \o0 Occupancy Systems ructur oors Transport

o Kergprofiilidest teraskarkassiga  seams ot oled proies 0

t
. . . Colurmng [Hot ralled profiles) 0 t
seina- ja katusekompnendid = e 0 t
muud teraselemendid =) T : :
ate Lonnections 0,0
puuduvad
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Transport

Qccupancy Systems Skructure

e Terase transport:
kogukaal : 1.6 tonni

(armatuur)
Transport : keskmine NN
Total steel transported | 1.583 |
Euroopa _ .
Yalues for the trangport impacts | Awverage values ."""',|
terasetransport, 1t
keskmine Euroopa
vahemaa
| OBLOOMIANSPOTL: e
- Kogu ka d I . 5 2 tO nn I Total concrete transported | 5211 |
(Al um | nhe pa ran d ) Concrete produced on zite 5211 k
k Dizstance by mixer trucks a0.0 kmn
Tra nsport 30 m Prefabricated concrete 0.0 b
Seg|st|ve0k|tega Diztance by regular trucks
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Tulemused: tldtulemused elamule

Kasutusfaas (moodul B)
annab umbes 99% GWP

mojust

|:| Concrete of floors
[] steel sheets

. Steel reinforcement
[] steel beams

D Steel columns

[] Steel studs and balts
[] steel plates

|:| Transport

- Envelope

- Heating (use phase)
|:| Cooling (use phase)
[] DHw (use phase)

Global Warming Potential (tCO2eq)

3500

3000

2500

2000

1500

1000

500

-500



Kuttekulud

Use phase heating

Energy for space heating

Heat transfer by transmission

Walls Glazing Ext Floor Roof Ground Total
KWhlyear | kWh/year | kWhiyear | kWhi/year | kKMWh/year | kWhiyear
48451 5968.3 0.0 33288 3008.7 168821

Heat Transfer by ventilation Heat gains
Wentilation Glazed Opaque Internal
kK\Whiyear kWhiyear | kWhiyear | kKWhiyear
8963.6 14064 .4 783.0 10757.0

Energy need for heating
Qh,nd JAN FEB MAR APR MAY JUN JUL AUG SEP OoCcT MOV DEC

k'wh .2 6064 | 4351 123.2 0.0 0.0 0.0 0.0 0.0 1009 | 4548 816.6
kWhi/im?® 4.1 27 2.0 0.6 0.0 0.0 0.0 0.0 0.0 0.5 2.1 3T
Energy Breakdowns
Building totals for heating
Energy need 34542 kWhiyear
15.6 KWhim®year
Delivered energy 39704 kWhiyear
COP: 0.87 18.0 k\Whim®year
Primary 341.5 kgoelyear
fconv : 0.086 15 kgoe/m3year
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Tulemused: materjalide moju

12/15/2014

Piirete materjalid
annavad 79% GWP
mojust (moodul A)

|:| Concrete of floors
[] steel sheets

- Steel reinforcement
[] Steel beams

D Steel columns

[] Steel studs and balts
[] steel plates

D Transport

- Envelope

- Heating (use phase)
|:| Cooling (use phase)
[] DHw (use phase)

-10

Global ¥arming Potential (tCO2eq)

=

30—

20—

10—

4,76

Modeuke A

Modkde C

Modkke [}




Tulemused: kokkuvote

o KasutusfaagMoodul B) annab praktiliselt kogu
keskkonna jalajalje.

Konstruktsiooni osa on tuhine. Efektiivhe fassaadislisteem
voimaldab vahendada LCA alusel maaratud
keskkonnamoju
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Toostushoone: Terasest ja betoonist
portaalraamiga hoone Pariisis




Eesmark

Vorrelda LCA kahe erineva konstruktsiooniga
hoone puhul

e Liigendtugedega portaalraam
kuumvaltsitud terasprofiilidest

e Jaikade tugedega postid,
liigendtoetusega tala, postid ja talad
raudbetoonist
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Hoone maaratlus

Project Envelope Base Floor Roof CiCcupancy Systems Struckure

22 = =

| —— |
Definition of the building
S cencdlpamemeles
Maorth - Sauth facade Length | =1 | Morth
‘|tS m East - West facade length | 15 | West ~<\/>>v East
Floor height | 5 | South
\/ Floor height under ceiling 5
60 m Murnber of intermediate floors n
15m Area of intermediate floors 0
a00,0

e

Total area of building e
Structure arly Mo ~
Building type Industrial .""_..

e 900m? tédstushoone

* Asukoht - Pariis =

Courtry France |

Location

[ Dizplay ]
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Piirdekonstruktsiooni komponendid

e Fassaad : 80mm PUR sandwich paneelid

Energ at &drians: 200mm PUR sandwich pahd
e Aknad: topeltklaasiga & Alumiiniumraamiga

Skruckure

Project Building

Wall type

U-wvalue for walls

Opening type

|J-value for openings

Shading device twpe

Shutter type

Sandwich panel [PLUR 80 mm]
03 WiAlme. K
Double glazing w
29 WiAlme. K
Mo zhading device w
Mo shutter w

e Katus : Hidroisolatsiooni all 140mm mineraalvilla

R oof type

|J-walue for the roof [flat part]

12/15/2014

W aterproof membrane

[

0.31

WA K]




Toos

tushoone porand

Variant 1

Konstruktsiooni osa

terasraam S235

Alumise korruse

porand

armatuur : 14.4 t

Variant 2 Variant 3
terasraam S460 betoonraam
betoon : 425.7 kg

12/15/2014

Project Building

IJ-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

Occupancy

0.44 Wim? K}
Slabon Ground Floor -
02 m
144 t
74812 JI[m2.K)
0 JI(m2.K)
0 JI[m2.K)

Structure Floors Transport

i

/

e s

i

1 Bowe ey
Fa

= We ol T A

Figur 1 — Behamatis disgrin of slab-ongetind Rasr
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Vee

Kasutusreziim ja tehnoseadmed

Building Envelope iase Floor Loof Systems Structure oors Transpork

Heating set-point temperature 18 T

TOOStUS h oone ‘ Coaling set-paint temperature 26 o
— h oone tuu P Bir-flow-rate [heating mode)] 0E acth
Air-flow-rate [cooling mode) i acih

Building Envelope Base Floor ulal QCCUpancy Struckure oors Transpork
kel — s = aiicicies sl i

Description of building systems

® Kuttesusteem : gaasikute Heating spstem type | G as fuel heater |

e Jahutusslsteem puudub _
Cooling type system | Mo cooling |

* Mehaaniline vent.-slisteem puudub _

e Soe tarbevesi puudub Heal recovery system | N |
DHW system type | No DHW Iv;|
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Hoone konstruktsioon

. . Variant 1 Variant 2 Variant 3
Konstruktsiooni osa
terasraam S235 terasraam S460 Betoonraam
Monteeritav betoontala T80
(34.19 1)
tala IPE 450 (6.88t) IPE 330 (4.33 t)
armatuur BSt500
202.5 kg/m3 (2.93 t)
Primaarpost: IPE4A00 | Primaarpost : IPEA00 | BetoonristlGige 0.4x0.4m C30/37
postid Sekundaarpost : Sekundaarpost : (30.12 t)
HEA480 HEA480 armatuur BSt500
(4.17 t) (4.17 t) 108.1 kg/m3 (1.38 t)
poldid 43 kg /
lehed solmedes 336 kg /
Steel elements

Beams [Hot rolled profiles] 4230 t
Colurnns [Hot rolled prafiles) 4170 £
Occupancy Transport Studs 0.0 t
Baolts 0,043 {
Flate Connections 0,336 t
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Transport

Occupancy Syshems Structure

e Terase transport:

— Kogukaal: 26 tonni
Talad + Postid + S0lmed e
— Transport : keskmine distants Total steel ransported
Euroopas Walues for the transport impacts Bverage values -
e Betooni transport :

— Kogukaal : 425 tonni
Talad + Postid e ———— T
— Transport : 30 km segistiveokiga Total concrete ransported

Concrete produced on site 4248 t

Distance by mixer trucks 300 km

Prefabricated concrete 0.0 t
Distance by regular trucks 0.0 km
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Tulemised: uldtulemused toostushoonele

Global Warming Potential (tCO2eq)

o KasutusfaagMoodul B)
annab 99% GWP-st
molemal
konstruktsioonitiubil

|:| Concrete of floors
[] steel sheets

. Steel reinforcement
[] steel beams

D Steel columns
[ ] steel studs and bolis
[] steel plates

|:| Transport

. Envelope

. Heating (use phase)
|:| Cooling (use phase)
[ ] DHW (use phase)
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Tulemused: teraskonstruktsioon

200

180

160

140

GWP moju (tCO2-eq)
= =
N 5 (o)) [0} o N
o o o o o o

o

m -40 ’

GWP moju vordlus terase klassidele S235 vs S460

Piirdekonstruktsioonide —  mEnvelope
materjalid annavad 56% |

M Transport
kogu GWP —st moodulis A

M Concrete floors

M Rebars

M Steel elements

-
60

Steel S235 | Steel S460 | Steel S235 | Steel S460 St!SS St!
Module A | Module A | Module C | Module C | Module D | Module D




Tulemused: teraskonstruktsioonid

14 -

[ [y
(o] o N
1 1 1

GWP moju (tCO2-eq)

GWP moju vordlus terase klassidele $235 vs S460
13.6 tCO,eq

-22%

10.7 tCO,eq
Terase klassi suurendamisega
saavutati 22% vaiksem
tCO,eq mdju moodulis A
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S235 S460 S235 ‘ S460 S235 ‘ S460 S235 ‘ S460 S235 S460
Module A Module C Module D TotAto C TotAtoD

M Steel elements




Tulemused : Moodul D, terasraam S460

e Moodul D (kasu valjaspool siisteemi piire)
teras S460 puhul kogumoju GWP :

-27.6 1 CO,eq

e Naha on kasu
piirdekonstruktsioonimaterjalide
Umbertootlemisest:

— Kergel teraskarkassil

fassaadielemendid
~ Profillplekk katusel /
|:| Concrete of floors D Stesl columns . Envelope
[] Steel sheets [ ] Steelstudsand bolts ] Heating (use phase)
. Steel reinforcement D Steel plates |:| Cooling (use phase)
. Steel beams D Transport |:| DHW (use phase)
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Tulemused : betoonkonstruktsioon

Global Warming Potential (tCO2eq)

e Moodul A: kogu GWP 200
moju = 183 tCO,eq

18270

e Kogu GWP mdju
konstruktsioonisiisteemist
= 80 tCO,eq, millest 40%
on porandabetoon.

50
|:| Concrete of floors D 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
[ ] DHW (use phase)
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Tulemused: GWP moju vordlus teras vs betoon

16

[ = [
[0} o N H

GWP moju (tCO2-eq)

12/15/2014

’\o\o
/ "v
Betoonkonstruktsiooni puhul
47% suurem GWP tCO,eq
moodulites Akuni D
- -

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

Transport B Concrete elements [ Rebars elements B Steel elements




Keskkonnasaastlikkuse kasv isolatsiooni paksuse

suurendamisega

[l

80 mm j » [ 200 mm
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==

Lihtne hinnata AMECO3-ga : kasutajasobralik tarkvara
Kasutusfaagmoodul B): netosdast 888 tCO,-eq
Tootmisfaasigmoodul A) : suureneb 13 tCO,eq, lisasoojustuse
arvel

Vorreldes energiatarbe vahenemisega on see suurenemine
tuhine, pohjendatud on hoone kasutusaegse energiatdhususe

suurendamine.




Tulemused: kokkuvote

e Yl &dziidza ¥l aArad GdzZ SySo {(1pA3d
2l f | eEffeckStaidiavsed fassaadil ah
LCA optimaalsemaid tulemusi

o Kuumvaltsitud profiilidest teraskonstruktsioonid on
ONA1aSYl Ypedzal 1Sallzyylts
1dzA SA I NBSadGldF NYOSNII I Gf

e Korgtugeva terase kasutamine ehitistes on keskkonna
seisukorrale soodne..
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