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Climate challenge
What do we know?
GHG calculations
Project stages
Traffic
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The Climate Challenge
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Emissions from traffic

Fi 20 e —Traffic growth
Climate goal 2030 : .
E cising polcy
* 2 % reduced GHG emissions 2017 E 10 e Gl;lt;nwtzfs?mfs
« To reach the goal 70 % g .
- 8 % per year is needed until 2030 e
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Climate impact — investments road and rail

M Betong/Cement

Concrete (cement)

y Fuel B Drivmedel
» Steel — reinforcing and

COﬂStI‘UCtIOﬂ 1 Armeringsstal
* Asphalt

Konstruktionsstal

| Asfalt

B Sprangamne

25% m Ovrigt (mark, kalk, dvrig
metall, el och plast)

Klimatpaverkan referensalternativ nationell plan 2018-2029
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Klimatpaverkan fran baskontrakt vag

i Dr'VmedeI ¥ Fordon for atgarder
« Salt g
. . 7% 2% u TMA (fordon)
« Belaggning
® RaCken W Inspektion (fordon)

Salt

56% M Beldggning
18%

W Underhallsgrus

| Stal (frémst reparation av
racken men aven plogskar)

M Plast for reparation av
brunnar och trummor
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Fuel and machinery

+ Transporter, logistik

- Spréangning L SRS T35 kWh/ton
- Kross och sikt ? 8 S 2,5-4 kWh/ton

- Intern'transport "\ 2/5-3 kWh/ton
- OvrigtA{vigar, yéttgn, etablering)l 15,5 kWh/ton
Summa g e k



Cement and concrete
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The Zero vision for cement

Kg CO,/ton cement
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Asphalt pavements

Beldaggningssort (kg CO, per m?)

Wearing coarse 2017 (inkl variation inom belaggningssort)

HABS MABT MF HIM/IMT/JIM EMJOG BTSK mY1B M Ovriga

*Alla inom beldggningsfamiljen
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Impact (GHG emissions) pavement type

ytbehandlin
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EKA tool

"Using RAP and LTA:
13 % reduction”

Trimming in asphalt plants
Develop paving techniques
Comparative studies
Potential for improvements
More efficient asphalt
recycling

Evaluations

Procurement

Results
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Requirements in planning, design and building

Quantitative

requirement on Quantitative ” o/ ”
Requirement on reduced GHG requirement on reduced On ave rage - 1 5 A)
consultant to present emissions on GHG emissions on
measures in the consultant or design construction contract
planning phase and build contracts

Climate declaration to
control compliance of
requirements to reduce
GHG emissions

Potential bonus

Strategic planning Planning phase Design phase Building phase

Sy
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Kalkylmapp Klimatkalkyl
e |
Namn SH BYGG TOTALT _
kalkyimapp I i Kalkylmapp Klimatkalkyl
Objektnr Underbyggnad. enkelspar (8.1)
= Prl Kontaktperson Kalkylnamn
Objektnamn B4 Bandwerbyggnad, enkelspar ballast (7.1)
Atgardsnr u Skede
p Elanlaggning. enkelspar (7.2) k:l':;mpp Investeringskostnad
Prf = .
Arendenr I
o e Crvrigt Objektnr Prisniva
Beskrivning - i L.
Sq Jarnvigsbro, platram (enkelspar) (5.2) Objektnamn Beskrivning
3¢ Vagbro, platiram (8.2)
sy Atgardsnr
ul TOTALT g Projektlangd
Atgardsnamn Modellversion
Resultatsammanstalining klimat & en ARLIGT Arendenr Senast indrad
Bygg & Reinvestering. per projekt & &r Beskrivning Senast andrad av
Klimatutslapp Bygg. totalt . . . .
Drift & Underhall. per projekt & ar Status
20000 ¢
TOTALT Underhalisdistrikt
Inom Intenvall Kimat (ton CO2-ekv.) Energl (GJ)
15000 { .
3 S N S| —_ i Ing3ence objekt Bygg Byggs  Dma Byggs DM
§ Dacivertyppad, el Resultatsammanstalining till sam Enet M3NGY et relwest  Unsemdn D99 ppieg Unsemis
g st 11 Blanlaggning. enhelopir Totalt 13r projekt 1430150 195,19 53,28 18893428 265172 360852
* W Owige FASER =
8 W o Bygg totatt - Hela byggF L
3 ygg totalt - Hela byggfasen
B ool | vasteo, platwam (62) - :::‘;?:r“"u nkelspd i a2 :52 s 545 5565 25 g 10036 34788
Bygg & Reinvestering samt Drift & underhall, pgl . - ’
Bullerskydd. blandat
——1 Bygg + Reinvest. samt Drift & underhall under k m,,,,; 5) mo 7 2042 050 0.00 19183 480 0.00
ok
Kalkylperiod enligt samlad effektbeddmning par (7.2) km 12 84727 2015 0,24 ;:‘ o1 38219 15,66
Energianvandning Bygg. totalt i i i . .
Omvandling av energienhat il SEB (GJ ar defal Enraitevag (c.4) km 004 1236 020 0.08 3|S5 B4 437
Caszid) | Grusvag (6.4) m 3415 7278 091 0.00 100720 1259 0,00
- . . Jarnvagsbro, plattram
200000 Resultatsammanstallning enligt | jenksispan 2y Wm o 00: 21225 227 000 218215 17.9 0.0
Underbygsnad. erkelzpid "
. eckeizg] signalaniaggning. enkelspar
g oo e e BYGG 7o) 12 =83 148 008 155002 40,07 52
-3 Elanlaggning. enketzpir .
i W Owigr Byag totalt - Hela byggfasen per projektkm Skogaavverkning (6.1) m3sk 1335 4562 041 0,00 1027 0,08 000
3 1ccc0 Jarnvigzbeo, plattram (ef
W T':""'“"'"" enkelspdr 2 esas 11 024 117256 2936 15,66
W Vigbro, plattram (6.2) ARLIGT 74)
P Tvitaltsvig (,5m) (5.4) Im 0475 15537 261 2,85 548599 119,80 8525
Bygg & Reinvestering, per projektkm & ar
[ UnaDyggnad. saxclepds m oz 2 7877 000 108 101710 000
0 Drift & underhll, per projektkm & ar e &£ 287,32 . - 308,08 . '
TOTALT Viitstangsel (5.1) 243 13350 334

‘Vagbro, plattram (£.2)

164850 2413
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GEOKALKYL

Input:
- Road or railway corridor or route (GIS)
- Elevation data
- Soil map

- Traffic volume
- Design parameters
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Layer 1

Wl Asfor_Kr (Sum}

[ Pl (Sum)

Wl schake_Kr (Sum)

[I] Grundforstarkning_Kr (Sum)
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Multi criteria analysis

« Conservation areas
Nature, Cultural heritages etc
 Real estates
* Terrain
* Soils
* Business interests
« Etc.
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Optimera med hansyn till terrang,
geologi och miljo

Masshanteringsplaner och geokalkyler
- prognoser for kostnader och klimatpaverkan (CO2e)
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Vig 35 Alvidaberg-Linkdping
delen Résten-Sandtorpet frbi Grebo

PM Geokalkyl

Projeommmer:

Daun: 2017-10-8
ey G

aln
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BREDDNING 3 m

0D (1030 m ny vag bredd 10 m + 440 m
breddning 3 m)

"y = ﬁ — B
ALTERNATIV MAGENTA A (1720 m ny vég bredd 10 m)
Hsjd +80,6

Geokalkyl Geabo
Sammanfatining
Alternativ Total kestnad | Lingd (m) | Hajd
(ke T
e 1720 m
Breddning 3 m
SLTERNATIL B0 104+ 08 = | 1470+250=
1030 m vig 10 m + 630 m 11,3 i, 1720 m
vreddning 3m
ALTERNATIV MAGENTA A 12,9 mil, T7E0m | +BL7-
1720 m vag 10 m 80,6
ALTERNATIV MAGENTA B 18,8 mil, 1720 m A
1720 m vég 10 m
ALTERNATIV MAGENTA C 75,5 il 7z m B
1720 m vag 10 m
En kalkyl med suseende pi g och fer

att 8mibra alternativa injetoringar farkl Greba har utférts. Utgingspunkten fér
jdmféretsen har | firsta hand warit anldggningskastnad men dessutam ken man utlisa
energldtging och COZ-emissioner for arbetet att utfira anlaggningen.

5 allka bardiningar har Lt ra att kunna géra jimféralser har alia linjer samma
startpunkt ach slutpunkt. “Alternativ gul” innebar att befintllg vag breddas 3 m, ach
det & entizet breddningen som behtver farstirkas. “Albematly réd” innebér att man
Breddar 630 m av hefintig vag och 1030 m wtgte nystrickning med 10 m bredd.
“Alternativ maggnia’ Mnebar ny strickning 1720 m med en bredd pd 10 m. Skilinaden
mellan (1age04s A, B ach C br hiden p8 vigprofilen. Hijden som angivits | tabelien &
hijden p& omridet ddr arkivpunktema 4 och 5 &r placerade enligt kartan nedan.

I nedanstiende tabelier kan vald férstarkningsmetod utlisas.

ALTERNATIV MAGENTA B (1720 m ny vig bredd 10 m)
Hojd 83,4

Teckenforklaring n
®  Arkivpunkter geoteknik —— Altematv Rod (L) A
Aternativ Magenta ($2) Breddning

Ej aktuell knjo

LT kY]
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N O rd LCA Green house gases

GHG (CO2e)
Background
e Reduction of climate impact is highly prioritized
* Existing tools stand well alone but would gain of cross-linking
* Nordic countries have similar conditions

What shall be achieved?

~ Reduce the emissions less in the
7~ < _beginning and more in the end?

60 S On average 3% .
i *. reduction per year S
50 ~ ~
NordFoU

Reduce the emission more in = ~ - N
the beginning and less in the No net emissions In 2050 2045!

10 and o
- \
. ‘“‘k‘\_

2015 2020 2025 2030 2035 2040 2045 2050




Done so far ...

« State of the art
« Workshop
« Road map

Next steps ...

 Combine with LCC and BIM
« Seminar Helsinki 12 September
* Aguidline on LCA

Luk ﬂ
vira 'f-l-lm TRAFIKVERKET
tatens vegw L 87 SWEDISH TRANSPORT ADMINI

Stat esen ISTRATION
sto Norwsgian Publc Boat
.

nnnnnnnnnnn

NordLCA

STATE OF THE ART OF LCA TOOLS
AND METHODS FOR INFRASTRUCTURE,
FOR FINLAND, SWEDEN AND NORWAY

FINAL VERSION
2017-10-16

DESTIAR  %lan viok TYRENS

- FORE
- MELI
- One Click LCA

- EFFEKT climate
module

- Veg LCA

- Gen. data road
and rall

- Klimatkalkyl
- Geokalkyl
- EKA

o NordFoU



System boundaries

Filling

Tool C included:
* transportation of the pipe

Sketch: Finnish Plastics
Industries Federation

Photo: Destia Photo: Destia Photo: Ramirent

Figure 1. lllustration on why results vary when comparing different tools used in the same

project.
o NordFoU



Standards

BUILDING ASSESSMENT INFORMATION

SUPPLEMENTARY
INFORMATION
BUILDING LIFE CYCLE INFORMATION BEYOND THE
BUILDING
LIFE CYCLE
A1-3 A4-5 B 1.7 c1-4 D
Product stage Construction Use stage End of life stage Benefits and loads
process stage beyond the system
A1 Raw material B1 Use C1 De-construction boundary
supply A4 Transport B2 Maintenance demolition
A2 Transport AS Construction || B3 Repair C2 Transport Reuse-
A3 Manufacturing installation B4 Replacement C3 Waste Recovery-
process B5 Refurbishment processing Recycling-
B6 Operational C4 Disposal potential
energy use
B7 Operational
water use

D)

PCR
Building
products

EN 15304
IS0 21930

o NordFoU




CO2, costs, time —in 3D

The City Rail Loop’s link
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Emission calculation and cost control
based on data model

#3D-tietomalli on digitaalinen kolmiulotteinen
esitys rakennuksen tai rakenteen geometriasta.

eErilaisia simulaatioita varten malliin voidaan
helposti liittaa
- aika (4D)
- kustannukset (5D)
- paastotiedot (6D)

RAPAL SWECO2S
Viasys

oU

Paastolaskenta ja kustannusohjaus
tietomallipohjaisesti

Case - 6D Pisararata

Rata 2016 —seminaari
Maila Herva




& MOTORVEJSNUMMER

e 110

MIRIAM

- ett natverk

e \114

e 140

M50
M80

Vejdirektoratet, VTI,
Rijkswaterstaat,
BRRC, UC Dauvis,
IFSTTAR, AIT, ZAG,
FEHRL, Trafikverket

"Cooee pavement X % reduction of GHG”
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Pavement characteristics — rolling resistance — energy losses

Deformation in suspension and friction in damper |
(The vehicle) Reference length:
Unevenness
A_,-ﬂ—h—e—i"—-——_—f-’ﬁ— "Short stretch of road"
Amplification €2 50 times W V
Megatexture X h
> coormemes e = Y
adl unl,reu tyrefrl m ) &
suspensio
Amplification ca g fimes asse mbly
Macrotexture |
i o e s B R T - AR N PENE S el "Tyre/road contact patch® e
Amplification ca. & times
h
/ \\ "Single chipping”
Microtexture e —
MIRIAM : Hysteresis in pave-

- —— |
Stick-slip (friction) | ment deformation

L)

1 TRAFIKVERKET




The trailer method Methods

 Environmental factors:
- temperature
- tyre pressure
- snow, ice, water

« Socioeconomic analysis

N, BASt
“% (Germany)

RRC =0.0090 + 0.0020 x MPD + X x IRI Good enough? (UIf Sandberg, VTI)
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GABRELI I NELU SBI sireasiems

SWEDEN SWEROCK VL
Wit SWEROCK VLI swerea|meros

=PEAB:= \ I / ?i‘;; CHALMERS
Peab Asfalt \ /
“ \ / LULEA
NCC = ‘ : | = i L
z it
I—ISANDVIK c & \\\l )
e 4'( \‘é?
{4R W\ S s :
i RY B TYRENS
HEIDELBERGCEMENT Group B RI '\‘\1_'; TRAFIKVERKET
S SKA SVERIGES i SE ‘.‘.
BYGGINDUSTRIER - H Boverket
Y -
‘”L & ’ SWECO ﬁ @Energ:mynd:gheten
Fors| ‘k ngsradet
VINNOVA 0@ VARDS

tillvaxtanalys VERKET

Transformativ Infrastructure —
a competition in innovation
concepts
"How to build the Oresund

bridge with zero emissions of
GHG?”
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"The two team project ...”

The Challenge — Change in paradigms

New materials and Design and Nature as an
innovator

"Cutting edge techniques” and Urban
transformation

Behind the zero emissions — New possibilities

for man and nature

(Not decided but probably an international
touch)

The winner is ... presented during this summer.
A pre-jury and a "top-jury” (CEQ’s, directors)

N\

s

Innovation
scanning

LR

Rymd -Afktis - Klimat




Not just a choice of materials....

« Upgrading of materials, reuse and recycle
« Sustainability perspective!
* Which life cycle?

* Procurement
« Digitalization
* Planning
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