Designer Embodied Carbon (EC) Calculation - Civil & Electrical

Project Photographs / Drawings

Build Table Most Contributing Materials 1%>. Embodied Carbon A1-5

Project Name: Alderley to Handforth Fluid Filled Cable Replacement

33KV Single Circuit 500mm2 XLPE. Route Length 6520m

Project Embodied Carbon Breakdown and Totals t(CoZe). Calculation Date: 1610912024
Total ALSH, 50279 Note: Tolal AL (COZ0): Type 182 + Type 324 = 550022053
Asal 813 Fr24
Total AL51(COZe) 51092 Note: Total AL-5t(COZe): Total AL-5w + ASa = Ans £1,161,867.00
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ble Type & Excavation le/Duct Number

Asphalt, 8% (Bitumen) binder content (by mass) weight @
2322kg I m3

Ready mix concrete 32/40. 2350kg / m3

Ready Mix Expanding Foam Concrete weight @ 4.5kg / m3

Engineering MOT

Aggregate 1500kgim Noe:aggregate deiy vl change per
sed on type and mm to dust of material.

alues to input in
rsion to tonnes

input value in m3 (in
“conversion to tonnes' cell)

Road & Cable Calculations Table
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3676 8535672 | 0.086
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kg(COZelkg) = Embodied Carbon ((CO2e). Sourced Istructe

Caculation are based on Embodied Carbon Factors (ECF) to Extract & Manufacture the material Calculated as: Tonnes x ECF

Calculation based on kg of COZe produced by Distance travelled in km, ECF based on: Tonnes x ECF kg(CO2elk
Carbon 1{C02e) Disiances eferenced rom Struct: Locally sourced within S0km
20km = 0.32kg(COe) / European sourced within 1500km = 0.16kg(COZe): Sourced IstructE

005kg(COZe) / Nationally Sourced within  (SISHENRTREY

Calculation based on the Waste Factor (WF) of Materials. So brick has awaste factor of 20%, Steel 1% et .: Material WFx(Material
ECF x Distance Travelled x Distance travelled forwaste material taken to lanfill (C2) x C02 used for processing disposal (C3-4)
ASw | Example, assumed waste of concrete is - 0,053 x (A1-3 x x A4 x C2 x C3-4) = ASw : Sourced IStructe

When adding

o
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g input value in m3 (in
N E Sand, 1600kg/m3 o ey 75 176 | 0005 |0005
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3 K _ input value in m3 (in
H H Waste material content. 1m3 = 143 tonnes. e ey 201 42042
H
g Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay input value in m3 (in ” 163
soil “conversion to tonnes’ cell
Cable Ducts PVC weight @ 200mm dia 4.44kg / m "::"‘:,‘E:;l;ft;"m?iz’ié:g 0 0 323 | 0005
Cable Ducts PVC weight @ 150mm dia 3.3kg /m 1 "::"‘:,‘E:;l;ft;"m?iz’ié:g 755 24915 | 323 |0005
Cable Ducts PVC weight @ 100mm dia 2.16kg / m 0 e o 0 0 323 | 0005
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Asphalt, 8% (Bitumen) binder content (by mass) weight @ _input value in m3 (in . 206500 | 0088 | 0008 | 0006
230%kg I m3 ‘conversion to tornes' el
Ready mix concrete 32/40. 2350kg / m3 comput vay ;‘:"u"n:;z‘e‘:m 2384 56024 | 0132 | 0005 | 0.008
Ready Mix Expanding Foam Concrete weight @ 4.5kg / m3 ot vay ‘f:t::“"li,(c";") 0 0 0188 | 0.005| 0011
input value in m3 (in
Engineering MOT e e 278 417 | ooos | 0005|0001
Aggregate, 1500kg/m3 Note: aggregate density will change per input value in m3 (in
m3 based on type and m {0 dust of material, ‘conversion to tonnes’ cell 0 0 0005 | 0.005 | 0.001
o
2 Sand, 1600kg/m3 oinput value in m3 (in 265 421 | 0005 | 00050001
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- Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay input value in m3 (in a0 5282 0005 | 0001
Soil. “conversion to tonnes' cell 005 | 0.
Cable Ducts PVC weight @ 200mm dia 4.44kg / m 0 input value in meters (in 0 0 323 | 0005|0172
‘conversion to tonnes' el
Cable Ducts PVC weight @ 150mm dia 3.3kg /m 1 input value in meters (in 1000 a3 323 | 0005|0172
‘conversion to tonnes' cll)
input value in meters (n
Cable Ducts PVC weight @ 100mm dia 216kg /m 0 eraon 0 omeae: ey 0 0 323 | 0005|0172
; . input value in meters (n
Single Core Cable 3¢V 500mm2 : weight @ 6.35kg/m 3 eraon 0 omeae: ey 3310 63055 | 381 | 00320039
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Cable 6.6/ 114V : weight @ L7kgim o e et & 0 0 381 | 0032|0030
terials calculated in above sheet,includes only imported materials

cts note;

26350344

Embodied Carbon t(C

A4

Suface / Binder / Course layer|
(Tarmac)

Total EC t(CO2e)

Al5w

8260567291

Base layer (Concrete)

22.58085989

Sub - base layer (Aggregate /|

Binder/ Suface Course layer|
2966253761 (Tarmac) l

29.66253761

MOT / DTP/ Sand) 26769204
Depth f soi to be calculated ® 50%
imported and 50% backfil

Excavations & Backfil layer] 352043168
Cable Ducts 8489550524

i manufacturers ECF values are

available the ECF value for New Copper is:
. sed for Power Cables

113469809

Base layer (Concrete)

813552516

Sub - base layer (Aggregate /|
MOT /DTP / Sand)|

9.658044

Excavations & Backfill layer|

12.70274283

Depth of soil o be calculated @ 50%
imported and 50% backfill
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Cable Ducts 112044497
il manufacturers ECF values are
avallalethe ECF value for New Copper s
Cables 6931733 for Power Cable:
389.316199

include for the table to

meters,

caluiate the emboched carbon factor

= Ans t(CO2e): Soruced structE

Typical assumed costat stage A1-5 of build is 50% so: 700kg(COZe) per £100,000 50: 0.7 x (cost of build +100,000)

Designer to fill in all cells highlighted in light grey

Reference note:
Calculations & Embodied Carbon

Please fill in all relavent cells highlighted in GREY -

layer Concrete layer =
180m MOT = 21

ate 80% of total Excavated material

Concrete layer = 50r

Sand layer = 200mm (+/- 300mm)
Material Waste = Estimate 80% of total Excavated material

Profile Deplhs for Type 1&2: Tarmac top

Sand Iayer =200mm (+/300mm) Material
Was

Profe Deplhs for Type 3&4; ‘Tarmac top layer =|

The ‘Embodied Carbon ((COZ2e)’cells are using a taffic light system to indicate, low-
high contributing materials. Below

this cell in an example of how the colour format (ICE) & IstructE

works for each material and what they indicate.

factors for materials used in the
tableare sourced from the Brisa

ABSRIA guide: Hammond.G etal.,
“Embodied Carbon'., The Inventory of
. (1

Embodied Garbon- The Inventory
mbunmm rnugy[\ E)

Embodied Carbon A1-
58 Cell colour|

The Institution of Structural Engineers
*Howto calculate embodied carbon’.

‘Abrlef guide to calculating embodied
carbon (istructe.org)



https://greenbuildingencyclopaedia.uk/wp-content/uploads/2014/07/Full-BSRIA-ICE-guide.pdf
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https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
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