


1) Kontorsbyggnad: typiska kontorsbyggnader pa den franska marknaden

2) Bostadhus: huset CasaBuna i Ruménien

3) Industrihall : portalram i stal & betong i Paris
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Kontorsbyggnad: typisk kontorsbyggnad pa den
franska marknaden
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Studiens omfattning

Syftet med studien ar att jamfora miljo-
prestandan hos kontorsbyggnader
uppbyggda med olika stomsystem.
Tre typer av stomsystem analyseras:
— Samverkanskonstruktion i stal och betong
— betongstomme

— optimerad samverkanskonstruktion i stal och

betong (optimeringen har baserats pa en EKO-
Design)
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Definition av byggnaden

e Planldsningens yta: 42x24 m

e Antal vaningar i dverbyggnaden (exkluderande bottenvaningen):
8 vaningar

e Byggnadens plats: Paris

42'm

m l Offices Nord
Offices West Morth - South facade Length | A2 4 | m
East - \West facade length | 24 4 | m
Floor height | 1.4 | m
zam Floor height under ceiling 27 m
Number of intermediate floors 2
Area of intermediate floors 8276.43 m?
Taotal area of building 8311 me
Structure anly Mo bl
m :[ Offices South Building type | Office
<> >
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Building Envelope Base Floor toof Skruckure oors Transport

Ty p av ‘ Heating set-paint temperature 20 oC
Cooling set-point temperature 26 o
kO ntors bygg na d Airflowe-rate [heating mode] 0.5 acth
Air-flow-rate [cooling mode) 1 acth

Building Envelope Base Floar toaf oors Transpork

e Uppvarmning/Kylning: delat system Descripton of buidingsystems

e Mekanisk ventilation med Heatingsystemype | Solt (reaing
varmevaxlare

Cooling type system | Split (cooling)

e Tappvarmvattensystem: elpanna

Heat recovery system | Yes
Heat recovery percentage | a0 |

DHW systemtype | Electric boiler

H
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Stomme

e Samverkanskonstruktion
— Stalprofiler i S355
— Staldack COFRA+60 med 15 cm betong (C30/37) ﬂﬁ'ﬁ“";\\/@* ““‘\\
— Stabilisering med central betongstomme (C30/37) T ~ - . *

e Betongkonstruktion
— Prefabricerade haldack (C30/37)
— Balkar och pelare i armerad betong (C30/37)
— Stabilisering med central betongstomme (C30/37)
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Stromme

e Eko-optimerad samverkanskonstruktion
— Stalprofiler i S460
— Staldack COFRA+60 med 15 cm betong (C30/37)
— Stabilisering med stalstag (S460)

12/11/2014 8



Kontorsbyggnadens overbyggnad

Stom-

komponent

Variant 1 . Variant 3
Variant 2 i
Samverkans- Eko-optimerad
. Betongstomme .
konstruktion Samverkanskonstruktion

Stalsektioner 2399t 1199 t 197.1t
Knutpunkter 14.994 t 59.1t 11.827 t
Betong C30/37 Betong C30/37
Betongstomme 1941t 1941t /
Armeringsjarn 44.16 t | Armeringsjarn 44.16 t
. Stalsektioner 75.46 t
Stalstomme / /
Knutpunkter 6.037 t
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Kontorsbyggnadens golvplatta

Variant 1

Variant 3

Variant 2 .
Stomkomponent Samverkans- ' Eko-optimerad
. Betongkonstruktion :
konstruktion samverkanskonstruktion
Samverkansprofil Cofraplus 60 : 70.6 t / Cofraplus 60 : 70.6 t
240 mm + 70mm
Total hojd 150 mm . .. 150 mm
pagjutning
Betongbijalklag 2246 t 4688 t 2246 t
Armeringsjarn 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 floar 100 mm - ’
Concrete elements e *EJ J
Total depth of the floor | 150.0 | mm L 5775 7
Concrete Type | In-sitw/Poured .
Concrete Grade | CIw3ay Tw Bocs st
Total mass of the floor concrete (incl. base floor) | 2735 | t b :1:‘:::::‘:“%&“ w.s
Steel reinforcement | 0.0 | t P, sl el remitar o ol geand
2805
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Transport

e Transport av stal:

— Total vikt: 369.6 t

— Transport : 500 km med vanlig
lastbil

e Transport av betong:

12/11/2014

— Total vikt: 4676 t
— Transport : 50 km med blandare

Ocoupancy Syskems

Struckure

Transport parameters

Total steel transported
Yalues far the transport impacts

Mass transported by electric train

Distance

Mass transported by regular trucks

Distance

369.6

|t

Uzer values

0.0

t

0.0

km

t

km

Total concrete transported
Caoncrete produced on site
Distance by mixer trucks

Prefabricated concrete
Distance by regular trucks

4675 |t
4676 t
50.0 km
0.0 t
0.0 km




e Bruksskedet (modul B)
star for cirka 91% av
den globala uppvarm-
ningspotentialen, for
respektive stomme

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)

Resultat for kontorsbyggnaden

Global Warming Potential (tCO2eq)
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Resultat : stal- vs betongstommars paverkan pa potentialen for

global uppvarmning

Global Warming Potential (t CO, eq)

1600

1400

+82%

1200
1000
800
600
400
200
: -— B

'200 T T T T T T T T T
Module A Module A Module C Module C Module D Module D TotalAto C Total Ato C Total Ato D Total Ato D
Steel S460 Concrete Steel S460 Concrete Steel S460 Concrete Steel S460 Concrete Steel S460 Concrete
OBeams ®Columns  OPlates connections  OReinforcement ~ BFloor sheets EConcrete of structure  BConcreteslabs  OEnvelope  BTransport
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Slutsatser

e Stomsystemet har liten inverkan pa byggnadens globala
miljopaverkan, i jamforelse med nyttjandet av byggnaden
och aktiviteterna | byggnaden.

e Det ar fordelaktigt m a p miljopaverkan att anvanda
samverkanskonstruktioner av stal och betong (optimerade
for bada materialen)

e Stomkonstruktioner ar mer hallbara tack vare atervinning
av material vid livscykelslutet (oandlig atervinning av stal
och tillvaratagande av krossad betong) = Modul D

e Minimera anvandningen av material genom att anvanda
hoghallfast stal.
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Definition av byggnaden

e 4|3genheter pa 55m? netto

12m
+— — >
Al A2
A3 A4

9.2m

golvyta vardera, jamt

fordelade over 2 vaningar.

e Byggnadens plats: Timisoara

12/11/2014

Marth - South facade Length | 12

m North
East - West facade length | g2 | i West East
Floor height | 25 m South
Floor height under ceiling 2.7 il
Mumnber of intermediate floors 1
Area of intermediate floors 1104 rrf
Total area of building 2208 I
Structure only Ma [
Building type Residential h

Country

Location

Romania -

[ Dizplay J




Skalkomponenter

Norr/Soder Vist/Ost Summa
[m?] [m?] [m?]
Vaggar 47 41 87
Glas 22 12 34
Totala ytor 69 53 122

Definition of the building enveloppe

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

e Fasad : latta stalpaneler, isolerade med 120mm
stenull

e Fonster : tvaglasfonster och aluminiumram
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Bottenbjalklag och husets struktur

e Ventilerat bottenbjalklag, 0.2m tjock
armerad betong (0.7t armeringsjarn)

Project Building Envelope Base Floor Roof Occupancy Systems ructur Flo
—— e e - —— e L |

e |attstalram inkluderad i

7

ors

Transport

Beams [Hot rolled profiles) 0

Colummnsg [Hot rolled profiles) 0

fasaden och taket e —

m) inget ytterligare stal i e 0

. ate Lonnections .0

stomkonstruktionen T —
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Building Envelope Base Floor

Skructure oors Transpork

Occupancy related data

Typ av ‘ Heating zet-point termperature
b Osta d S h us Conling set-point temperature

Air-flow-rate [heating mode)

Air-flove-rate [cooling mode)

Building Envelope

Uppvarmningssystem:
varmepanna for gas

Inget kylsystem
Ingen mekanisk ventilation

Tappvarmvattensystem:
elpanna

% o
0.6 acth
1 ac‘h

Base Floor Loof QCCupancy Structure oors 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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Transport

e Transport av stal:

— Total vikt : 1.583t
(armeringsjarn)

— Transport :
Genomsnittlig europeisk
transport av stal, for 1t
pa genomsnittligt
europeiskt avstand

e Transport av betong:

— Total vikt : 52.11t

(Bottenbjalklag)

— Transport : 30km med
blandare

12/11/2014

OCcupancy Syskems Struckure

Transport parameters

Total steel transported | 1,583 | k

Yalues for the transport impacts | Aoerage values Iv'|

Total concrete transported | 5211 | k

Concrete produced on zite 5211 k
Distance by miser brucks a0.0 ki

Prefabricated concrete 0.0 k
Diztance by regular trucks 0.0 krn
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Resultat for bostadshuset CasaBuna

e Bruksskedet (modul
B) star for cirka 99%
av potentialen for
global uppvarmning

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)

Global Warming Potential (tCO2eq)
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Varmeforbrukning

Use phase heafing

Energy for space heating

Heat transfer by transmission

Walls Glazing Ext Floor Roof Ground Total
k'Whiyear | kWhiyear | kWhiyear | kWh/year | kWhiyear | kWhiyear
48451 5968.3 0.0 3328.8 3008.7 168821

Heat Transfer by ventilation Heat gains
Wentilation Glazed Opaque Internal
k'Whiyear kWhiyear | kWhiyear | kWhiyear
89636 14064 4 783.0 10757.0

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

kWh a11.2 G06.4 4351 129.2 0.0 0.0 0.0 0.0 0.0 1009 | 454.8 816.6
kWh/m? 41 27 20 06 0.0 0.0 0.0 0.0 0.0 05 21 37
Energy Breakdowns
Building totals for heating
Energy need 3454.2 kWh/year
15.6 KWhim3year
Delivered energy 39704 kWh/year
COoP: 087 18.0 kWhim®year
Primary KLA ] kgoelyear
fconv - 0.086 15 kgoe/m3year
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Resultat : paverkan fran material

Global Warming Potential (tCO2eq)

e Klimatskalet star
for 79% av den
sammanlagda
potentialen for
global
uppvarmning fran
tillverknings- och
byggskedet (modul
A)

I=

10—

30—

20—

4451

4,76

-10
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Moduke A
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Industrihall : Portalram i stdl & betong i Paris




Studiens syfte

Jamfora LCA for en industribyggnad
uppbyggd med tva olika stomsystem

e Tvaledsram av valsade
profiler

e Fast inspanda pelare och
fritt upplagd takbalk i
armerad betong
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Byggnaden

- ||
ISH] _
Floor height
Floor height under ceiling
@ Murmber of intermediate floors
15m Area of intermediate floors

e Industrihall pa 900m?

e Plats: Paris
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Praject Envelope Base Floor

Skruckure

Morth - South facade Lenath | B0

E azt - wWest facade length | 15

Total area of building
Structure only

Euilding type

|
5
0
0
300.0
Mo Iv'
Industrial Iv'

3 3 2 32

2

MNorth
West East
South

Cortry

Location

France W

[ Dizplay
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Klimatskal

e Fasad : 80mm PUR sandwichpaneler

Energieffektivt alternativ : 200mm PUR sandwichpaneler

e Fonster : tvaglasfonster & aluminiumram

Project Building

e Tak: Vattentat membranisolering med 140mm mineralull

12/11/2014

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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Variant 1 Variant 2 Variant 3
Stalram S235 Stalram S460 Betongram
Betong : 425.7 kg
Armeringsjarn : 14.4 t

‘ Project Building Envelope ase Floor loof Occupancy Structure Floors Transport Results

U-value for the base floor 044 Wiim?.K) A
Base floor type Slab on Ground Floor =

Thickness of concret base floor 0.2 m
Mass of reinforcing steel 144 t
Internal heat capacity of ground 74612 JImE K] ;1
Internal heat capacity of intermediate floor 0 J(m2K) /
g
Internal hest capacity of internal wall ] MK : / ' :
” 2
I o e
i o
= Berbime o e

Figars | — Scfmillc dagram of alab-on-griursd fase
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EIJIHIF:I wase Floar '|'||'|- Syskems Structure

Heating zet-point temperaturne
Typ av industri- ‘ Coaling set-point temperature 25 o
byg g na d Air-flow-rate (heating mode) 05 acth
Air-Flowe-rate [cooling mode) 1 acih

Building velope tase Floor toaf JCcupancy Skruckure oors Transpork
/= — =P nticinte ki

Description of building systems

* Uppvarmningssystem: o Hemgmen

Vé r m e p a n n a f6 r ga S Heating spstem type | Gaz fuel heater |
_
® I n get kyl Syste m Cooling type system | Mo cooling |

e |ngen mekanisk ventilation Heatrecoveny s [ ERDDERRERIIR R

e |nget tappvarmvattensystem

DHW spstem type | Mo DHW .V,|
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Industrihallens stomkonstruktion

Variant 1 Variant 2 Variant 3
Stomkomponent i )
Stalram S235 Stalram S460 Betongram
Prefabricerad betong T80
34.19t
Balk IPE 450 (6.88t) IPE 330 (4.33 t) ( . )
Armering BSt500
202.5 kg/m?3 (2.93 t)
Primar : IPE400 Primar : IPE400 Betong 0.4x0.4m C30/37 (30.12 t)
Pelare Sekundar : HEA480 Sekundar : HEA480 Armering BSt500
(4.17 t) (4.17 t) 108.1 kg/m3 (1.38 t)
Skruvar 43 kg /
Fotplatar 336 kg /
Steel elements
Beams [Hot rolled profiles] l4.230 t
Colurns [Hot rolled profiles) 4170 t
Occupancy Systems T — Floors. Transport 0.0 t
0,043 t
Flate Connections 0,336 t
12/11/2014 8.879 30




Transport

OCcupancy Systems Structure

e Transport av stal:
— Total vikt : 25.83t Transport parameters
Balkar + Pelare + anslutningar

— Transport : Genomsnittlig Total steel transported
europeisk transport av stal, for 1t vauesfortetansportimpscs ~ Averagevalves
pa en genomsnittlig europeisk
stracka

e Transport av betong:
_

- TOtal Vlkt . 424.8t Total concrete transported
Balkar + Pela re Concrete prol:luc.:ednnmte 424 8 t
Distance by mixer trucks 30.0 km
— Transport : 30km med blandare Prefbricoted concrele 00 t
Distance by regular trucks 0.0 km
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Resultat for industrihallen

e Bruksskedet (modul B)
star for ungefar 99%
av det totala bidraget
till potentialen for

global uppvarmning,
for respektive stomme

12/11/2014

EI Concrete of floors
Steel sheets

Il Steel reinforcement
] steel beams

D Steel columns

[[] Steel studs and bolts
[ steel piates

D Transport

B Envelope

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

Global Warming Potential (tCO2eq)

le

TU0uUD

&000

G000

4000

2000

-2000
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Resultat : stalstommar S

Jamforelse av GWP for stomsystem med $235 vs S460

200

180 Materialen | klimatskalet |

160 star for 56% av paverkan |

140 pa potentialen for global |
—5122 L{ppvérrr)ning fran = Envelope
A tillverkningsskedet W Transport
LU-L 80 (modul A) - M Concrete floors
% 60 M Rebars
© 40 m Steel elements

20

0 - -
50 Steel S235 | Steel S460 | Steel S235 | Steel S460 St!SS St!GO
Module A | Module A | Module C | Module C | Module D | Module D

m -40 !



Resultat : stalstommar

200

180

160

140

120

=
o
o

GWP (tCO2-eq)
(e)] 00
o o

Jamforelse av GWP for stomsystem med $235 vs S460

Okning av hallfastheten

ger en viktreducering med

2.33t stal och en

reduktion av tCO2-eq for

Modul A med 22%

Steel S235 | Steel S460 | Steel S235 | Steel S460 St!SS St!GO
ModuIeA‘ModuIeA Module C | Module C | Module D | Module D

 Envelope

M Transport

M Concrete floors
B Rebars

M Steel elements

m -40 u



Resultat : Modul D for stomme med stal S4604»

e Fordelarna och belastningarna

utanfor systemgranserna (modul
D) for en stomme med S460 har

en sammanlagd paverkan pa
uppvarmningspotentialen med
-27.60 t CO,-eq.

e Det belyser férdelarna med

atervunna material i klimatskalet:

huvudsakligen latta stalramar i

fasadkomponenter och stalplat i

taket.

-20

-25

£:]t:cnamh=ufﬂonns
E Steel sheets

- Steel reinforcement
Steel beams
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E Steel columns

[[] stee! studs and bolis

[ steel plates
Transport

- Envelope
- Heating (use phase)
[] cosling (use phase)

D DHW (use phase)

-30
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Global Warming Potential (iCO2eq)




Resultat : betongstomme

e Modul A har en total

paverkan pa

uppvarmningspotentialen
med 182.70t CO,-eq.

e Stomsystemets totala

paverkan pa

uppvarmningspotentialen
ar lika med 79.94 t CO,-
eq, med 40% orsakat av

betong i golvet.

[:I Concrete of floors
Steel sheets

Bl steel reinforcement
Steel beams

[] steel columns

[] steel studs and bolts
EI Steel plates

D Transport
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[ eEnvelope

- Heating (use phase
D Cooling (use phase
[C] ol (use phase)

Global Warming Potential (tCO2eq) QI

200

150 —

182.70

13.07

-50
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Resultat : stal- vs betongstomme, paverkan 4

pa potential for global uppvarmning
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100

90

80 -

GWP impacts (1CO2-eq)

10 -

-10

Comparison of the GWP impacts of the structural system with S460 vs

70 -

60 -

50 -

40 -

30

20 -

concrete
183.2
H B
Steel |Concrete| Steel |Concrete| Steel |Concrete| Steel |Concrete| Steel |Concrete
5460 5460 5460 5460 5460
Module AModule AlModule C|Module qModuIe DModule DTot Ato C/Tot Ato CTot Ato DTot Ato D

M Transport

m Concrete floors

m Concrete elements
B Rebars

M Steel elements
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Miljomassiga fordelar med att dka
isoleringens tjocklek

=
80 mm j » 200 mm

e Latt med AMECOS3 : anvandarvanligt
e Bruksskede (modul B): nettosparande med 888 tCO2-eq

e Tillverknings- & byggskede (modul A) : 6kning med13.12 t
CO,-eq, p g a den extra mangden isolering

» Detta ar forsumbart i jamforelse med den minskade
energiforbrukningen, vilket belyser vikten av att forbattra
byggnaders energieffektivitet.
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