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This Presentation on GBE:

Find this file on GBE website at:

— https:/IGreenBuildingEncyclopaedia.uk/?P=39287

GBC CPD
— https:/IGreenBuildingEncyclopaedia.uk/?P=39145

Infrapenny Infrapound Sustainable Infrastructure
— bttps:/IGreenBuildingEncyclopaedia.uk/?P=398

UN SDG For Railways
— https:/IGreenBuildingEncyclopaedia.uk/?P=39377

Go there for:
— the latest update

— versions presented to different audiences
— the whole presentation all of the hidden slides

other file formats:
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Links to other related GBE CPD and related GBE content
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Green or Materials

e Construction/infrastructure/Rail

— to create and maintain

e Imported materials:

— Carbon Sequestration: growing aggregates: C8S

— Biogenic Carbon Sequestration: timber, bio-based materials

* Revertto timber sleepers: durable Hardwood

09/04/21 . .
rail v v trucks on rails
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Material choices

* In particular replacement in concrete
(after water, concrete is the most used material)

— GGBS or PFA: low carbon, Slower set

& GGBS or PFA blended cements: normal setting
forced on by

 Risks of
raising the carbon count

 Robust specifications control substitution,
— Policing the specification is essential

e Be Proactive about it

— Getitright first time

09/04/21
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Energy and Carbon in Rail

Energy In use:
— Energy Efficiency in production

revert to steam trains!
* Dispersed production: Local to Rail lines, along rail lines: PVs (EU examples)

— Energy Efficiency in distribution: HV overhead or buried cable
— Energy Efficiency in consumption
e Catenaries? Bottom Rails?
Embodied Energy
— Copper & catenaries, electrical power and communications cables,
— Steel: rails, signalling cables, steel tube piling
— Galvanized steel Catenary supports,

Embodied Carbon

— Cement, Concrete
— Fossil carbon: Plastics, Hydro carbons, natural Asphalt, natural Bitumen,

Sequestered Carbon
— Biogenic carbon calculations: few opportunities in rail? Acoustic fences in roads

Not Fossil carbon
Growing aggregates



What New Rail Infrastructure?

Signaling: Great Western Rail: (done)

Goods Yards, Train parking Yards

Logistics Yards: Container handling, Rail to Rail, Road to Rail to Road

Passenger routes: Increasing capacity

Jubilee Line (done)

CTRL Channel Tunnel Rail Link to London St Pancras (done)
Cambs Pboro Bedford St Albans > St Pancras > South Coast (done)
HS2 London to North ( )

Cross rail: Queen Elizabeth Line (

Cross rail 2?7

Stations: more platforms, more lines, ease train congestion?

Birmingham, London Bridge, Reading, Cambridge, Peterborough

09/04/21 Rail to Rail Crossings > flyovers: Nuneaton, Cambridge-LKX
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What New Road Infrastructure?

Consolidation centres & pallet services

— Forced by Lorry driver Working Practices Directive
* 12,000 lorry drivers too few overnight

Potholes repairs

Central reservation barrier improvements (finished)
Bridge/Flyover load capacity improvements (finished EU wide)
Digital Technology cable laying (G5)

Digital mapping below ground services (Ongoing)

Road improvements? (local to GBE)
A604 > A14 (M1/M6 to A1) dual carriageway and lorry laybys
A1 > A1M Huntingdon A14 to Peterborough A1
A1 to M1 Bedford Bypass
A1 upgrades by-passing roundabouts
09/04/21 A14: A1 to M11 increase capacity (opened 1 year early)
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Green Infrastructure?

Green Grids
— Green Spaces and linking corridors

Blue ribbons
— Water bodies, SuDS, rivers, canals, dykes,

Often associated with Grey (Road and

Rail) Infrastructure modifications
Critically important especially with COVID

— Socially and mentally important places
— Support Biodiversity recovery

09/04/21 © GBE GBL GBC 2021 Carbon Counting Calculators
BrianSpecMan




Who is commissioning/Funding
Infrastructure/rail?

Government <80% Rail
— Network Rail?

Local Government 10% Rail
Private: >5% Goods Yards

Private: 95% Energy: Wind and PV (+Gov. FIT? RHI?)

Funding mix of UK investment between 2018/19 and 2020/21 by sector

09/04/21

0% 20% 40% 60%

Source: 2018 National Infrastructure and Construction Pipeline
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Who designs and specifies?

e Stations and other buildings:
— Starchitects to get planning

(ignoring his foundations) (ignoring lightweight buildings overheat > A/C)
Asked to leave Architects Declare to carry on designing holiday airports

e BA: Inuse impacts, for some decades
promoted BRE GGTS before it was scrutinized and found wanting

Passivhaus Designers: In use impacts
 Embodied Plug in developed and available now

— ACAN: Championing Embodied Carbon and Use of timber against fire
— LETI: Championing Energy in use and Embodied Carbon
— Greenies: WLC Embodied and In Use, as always

* Routes:
Civil Engineers
Rail Engineers
Bridge Engineers
Tunnel Engineers
Water & Utilities Engineers

Landscape Architects
Ecologists

09/04/21 * Archeologists




Sustainable Infrastructure?

« Contracts?
e PFlor PPP (Do they still do them?) Focus on money,
e Superseded by better systems in Scotland

e Carbon targets: Implementation by:

e Development Control?
* Planning? Land owners?
. Building Control? Pending BRADZ
 Railways England?
National Rail Design Standards
 National Rail Specification?
« Highways England
DoT Standards
 National Road Specification?

e Guidance

09/04/21




Sustainable Engineering
Specification?

 Engineer’s use Specification Templates
New cover for each job

List all materials and techniques Green and
Little or no editing to be job specific

Rely on drawings to specify which where
Permit greener options

Have
& GGBS
They save money by blending and GGBS
Just enough GGBS so you won’t notice
drives GGBS hydration to maintain 7 & 28 day strengths

Colour difference: Warm grey not
09/04/21




Sustainable World &

UN SDG United Nations 25t Sept 2015
— 193 world leaders committed to 17 SDGs
— 17 Sustainable Development Goals by 2030

Climate and Biodiversity Emergency
— UK Government Signed up 1st May 2019

e Local authorities followed suit:

Extinction Rebellion:

Greta Thunberg’s behaviour change campaign
Global call to Adults to join

Architects Declare: Oct 2019 :
Construction Declare: Oct 2019 UK'Architects

Education Declare Declare Climate

Structural & Civil Engineers Declare and Biodiversity
Interior Design DeclareiiiSiiGnstia Emergency

Hard Brexit/Border controls/Ilrish unrest/Riots

09/04/21
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UN SDG

NO QUALITY
POVERTY EDUCATION

United Nations ,
25th Sept 2015 Lt L @'

DEGENT WORK AND 1 REDUGED
I

— 193 world leaders EEMME AT NEALTES
— committed to 17 SDGs /~/|' =
) (| O
— Sustainable Development Goals — - S —
by 2030 13 ACTION 14 BELOW WATER 16 ANDSTRONG 17 FOR THE GOALS

Green Building O % .a,..f @

Encyclopaedia CBE 3¢
— Sustainable Rail UN SDG (Brain Sustainable Rl UN SDG (erain
Dump) G#39377 _
P) ‘4 .

—  bhttps:/IGreenBuildingEncyclopaedia.uk/? —
=39377 = &
L N >

¢

Sustainable Rail UN SDG Brain

Interreg SusStations Project
— Environmental Assessment
Method

Like only more Rail

aaaaaaa ble Rail UN SDG Brain Images:

09/04/21




stainable Governm
Procurement L

« Water Sector: Gov. driver: TOTEX = + (saving £ms)

— Other Sector roll out?
e Government Procurement: Post-Brexit:

— EU Procurement Rules V2: No longer

e CE mark Essential Requirements

— Environmental added

TC 350 and TC351 rolled out >
— LCA > EN 15804 > Product Category Rules > Impacts > EPD reports

e CE mark replaced by UKCA for goods in UK Jan. ‘21

— Essential requirements still relevant: but aim at BSs not ENs

— GPP Green Public Procurement: Still possible
e OGC Office of Government Commerce:
— Gateway Process Reviews:

09/04/21 More due diligence than spec?




UK Government Publishes
others join in

e UK Government Commitment to Net Zero Carbon 2050
Construction 2025: July 2013
Committee on Climate Change: May 2019:
The Construction Playbook: V1 Dec. 2020

 Infrastructure
 National Infrastructure Strategy Nov. 2020 CP 329
e Government Soft landings

09/04/21 © GBE GBL GBC 2021 Carbon Counting Calculators
BrianSpecMan




UK Government Commitment to
Net Zero Carbon 2050

Carbon dioxide (CO2) emissions from the construction industry in the United
Kingdom (UK) from 1990 to 2017

2 1 000N metric fonc
nilo _J__; metric tons)

12 998
12 630.6

121613 120994
114714 11 417.3

111626
110745 10 869.9 107363

09/04/21

Additional Information:
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Construction 2025

Lower costs Faster delive

Industrial Strategy: 88% 6@%
Government and Industry in |-
Partnership S R

A

LO We r ;—(}\A Government
emissions

July 2013

Discounts on top of
Constructing Excellence’s

- 10% year on year
improvement challenge I Ececence i | i

CONSTRUCTING CONSTRUCTING

09/04/21
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The Construction Playbook V1 Dec. 2020

| HM Government

e Sourcing and
contracting public THE

works projects and CONSTRUCTION
programmes PLAYBOOK

Government Guidance

o ¢ B u i l d B acC k G reene r" on sourcing and contracting public works

projects and programmes

L]

.

09/04/21
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Infrastructure

National Infrastructure Strategy
Nov. 2020 CP 329

Fairer Faster Greener

COVID recovery

Decarbonising & Climate Change

Investment plans National V. fe
Transport |I1f|‘ a StI‘LI Ct € g
Strategy

Energy
. More renuables % in mix

Buildings (27m homes) Fairer, faster, greener
. Green homes Grant

Nature for Climate fund
e 30,000 hectares of treesl/year

A

HM Treasury

10 Point plan for Green Industrial
09/04/21 Revolution




London Plan Whole Life-Cycle
Carbon Assessment
ADD2363 August 2019

Operational emissions

E.g. Heating, Hot water

Embodied are not currently measured

LETI London Energy Transformation Initiative
(Campaign for better)

— Energy & Carbon in use and embodied

— Public consultation on Future Buildings Standard
this week (April 2021) “

09/04/21
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Environment Sectors Prepares

LCA Life Cycle Assessment & EPD Environmental Product Declarations
— Method: Normalising to EN 156804:2012, over last decade +AMD A1 2013 +AMD A2

— Sequestered Carbon Method, outside of EN 15804 boundaries

* Biogenic carbon, EN 16449:2014
— Manufacturers: 9000 EPDs in market plenty are in construction materials

LCA is a broader set of impacts, but we must focus on:
— Embodied carbon, = CAPEX

— Sequestered Carbon, Biogenic carbon, Timber and Bio-based materials

« EN 16449:2014 (we might not be in EU but standards are private enterprise in UK)
— Inuse carbon, = OPEX

PEF Product Environmental Footprinting (Future development)
PAS 2080:2016 Whole Life carbon Assessment
RICS Carbon Calculation methodology Ed. 1 Nov. 2017
ICE Inventory of Carbon & Energy V3 Nov. 2019
09/04/21 CEEQUAL 6 Civil Engineering Environmental Assessment Method
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EN 15804 LCA > EPD Dataset

Supsiementary Informaton

beyond the Buddng Life Cycle

Benefits and loads beyond the
system boundary

clion-

Raw matenal

supply
Constru

1
&

perational ensrgy use

Jperational water use

Figure 1: Life cycle stages and modules used in CEN/TC 350 standards such as EN 15804

09/04/21 © GBE GBL GBC 2021 Carbon Counting Calculators
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GBC V2 LCA Calculator

Whole Building Life Cycle Analysis

1 Basement Floor (BF)

09/04/21 © GBE GBL GBC 2021 Carbon Counting Calculators
BrianSpecMan
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PAS 2080

¢ BS Guidance W+

— Publically Available Specification D
ment
— PAS 2080:2016 Whole Life carbon ocume

Assessment fO r PAS 2080

e The Green Construction Board
— Guidance Document for PAS 2080

— Managing Whole Life Carbon in
Infrastructure

‘ﬁ‘_ XK

Roles and Responsibilities The world's first

specification for

managing whole

Process life carbon in
Introduction to LCA nirastructure
Case Studies

Carbon Measurement Tools

Rules for Calculations

Sample datasets from many
09/04/21 sources
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RICS Whole Life Carbon

R l C S RICS professional statement
Whole Life Carbon Assessment
for the built Environment
Calculation methodology .

Edition 1 Whole life carbon

assessment for the

NOV. 201 7 built environment
Elemental Assemblies 1st edition, November, 2017

(Y rICS

GBC does components >

caloutations D ey
. rics.org/guidanc
calculations 0]

30
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ICE database

ICE (Inventory of Carbon & Energy)

Tabular Version - For Improved Machine Readability (MR)

ICE Inventory of Carbon & Energy

V3 remains free access [ ———

o= To (Max25) ol spotcaie
Py
g s 1)

Nov. 2019 ot B 8 B B B B © =

Many more derived from consistent ‘

method LCA T

More Infrastructure & Civils Datasets
Haulage and transport datasets
Less Energy datasets

Update funded by infrastructure:
— Heathrow, RSSB, EA

https://circularecology.com/embodied-
carbon-footprint-database.html

09/04/21
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GBC V2 EE EC SC Calculator
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Highways England Carbon Tool

 Guidance § e
July 2020

Versionv 2.3

Highways England
Carbon Tool Guidance

Excel On-line tool

E.g. Schedules for
data collection

09/04/21 © GBE GBL GBC 2021 Carbon Counting Calculators
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GBC V2 Transport datasets

Transport Dataset © GBE Green Building Calculator 2017-2021
Category Item Material/Product Input unit [Materials Type Carbon factor Carbon Factor { Conversion Factor |Methodology
Van km Energy and Fuel 0.000616280 tCO,e/t.km Carbon factor taken directly from Government Carbon Factors 2020: Freighting Goods > Average van > Diesel > tonne/km.
e HGV km Energy and Fuel 0.000106500 tCO,e/t.km Carbon factor taken directly from Government Carbon Factors 2020: Freighting Goods > Average HGV > Average laden > tonne/km.
Rail km Energy and Fuel 0.000025560 tCO,e/t.km Carbon factor taken directly from Government Carbon Factors 2020: Freighting Goods > Rail > tonne/km.
Ship km  |Energy and Fuel 0.000013230 tCO,e/tkm Carbon factor taken directly from Government Carbon Factors 2020: Freighting Goods > Cargo Ship > General Cargo > Average > tonne/km.
Tlr)aav:::t b o e T T Carbon factor taken fru‘m Government Carbon Factors 2020: Del'lvery Vehicles > Average van > Diesel > km.
Assumed average load is 1 tonnes to calculate number of return journeys.
Unladen HGV o Energy and Fuel 0.000087748 tCO,e/km Carbon factor taken fru‘m Government Carbon Factors 2020: Delivery Vehicle > Average HGV > 0% laden > km.

Assumed average load is 7.5 tonnes to calculate number of return journeys.

Rail km  |Energy and Fuel 0 tC0,e/t.km Assumed rail transport returns laden for purposes not related to the reporting contract and thus a zero carbon factor is applied.

Ship km Energy and Fuel 0 tCO,e/t.km Assumed ship transport returns laden for purposes not related to the reporting contract and thus a zero carbon factor is applied.
Carbon factor taken directly from the ICE V3: Concrete > General.

General m Concrete 0.103361345 tCOe/t 24 Please note that ¢ to avoid selectin
Selecting data tent in the concrete type w

General - C6/8 (Gen 0, ST1) m Concrete 0.065413856 tCOe/t 24 Carbon factor taken directly from the ICE V3: Concrete > Gen 0

General - C8/10 (Gen 1, ST 2) m’ Concrete 0.089870082 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > Gen 1

General - C12/15 (Gen 2, ST 3) m’ Concrete 0.097099819 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > Gen 2

General - C16/20 (Gen 3, ST 4) m Concrete 0.104183166 tCOe/t 24 Carbon factor taken directly from the ICE V3: Concrete > Gen 3

General - C20/25 (ST 5) m’ Concrete 0.112022811 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 20/25 mpa.

General - C25/30 m Concrete 0.119017286 tCOe/t 24 Carbon factor taken directly from the ICE V3: Concrete > 25/30 mpa.

General - C28/35 m’ Concrete 0.126021336 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 28/35 mpa.

General - C32/40 m’ Concrete 0.138244351 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 32/40 mpa.

General - C35/45 m’ Concrete 0.148699729 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 35/45 mpa.

General - C40/50 m’ Concrete 0.159124859 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 40/50 mpa.

100% CEM | - C6/8 (Gen 0, ST1) m’ Concrete 0.070437227 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > Gen 0

100% CEM | - C8/10 (Gen 1, ST 2) m’ Concrete 0.097192891 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > Gen 1

100% CEM | - C12/15 (Gen 2, ST 3) m’ Concrete 0.104959551 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > Gen 2

100% CEM | - C16/20 (Gen 3, ST 4) m’ Concrete 0.112663883 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > Gen 3

100% CEM | - C20/25 (ST 5) m® |Concrete 0.120928209 tCO,e/t 2.4 Carbon factor taken directly from the ICE V3: Concrete > CEM | > 20/25 mpa.

100% CEM | - C25/30 m’ Concrete 0.128571933 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > 25/30 mpa.

100% CEM | - C28/35 m’ Concrete 0.136185061 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > 28/35 mpa.

100% CEM | - C32/40 m’ Concrete 0.149482537 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > 32/40 mpa.

100% CEM | - C35/45 m’ Concrete 0.160874182 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > 35/45 mpa.

100% CEM | - C40/50 m’ Concrete 0.172289283 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > CEM | > 40/50 mpa.

14% Limestone replacement - C6/8 (Gen 0, ST1) m’ Concrete 0.061434468 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > Gen 0

14% Limestone replacement - C8/10 (Gen 1, ST 2) m’ Concrete 0.154224250 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > Gen 1

14% Limestone replacement - C12/15 (Gen 2, ST 3) m Concrete 0.090489451 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > Gen 2

14% Limestone replacement - C16/20 (Gen 3, ST 4) m’ Concrete 0.096635030 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > Gen 3

14% Limestone replacement - C20/25 (ST 5) m’ [Concrete 0.104028062 tCOe/t 2.4 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > 20/25 mpa.

14% Limestone replacement - C25/30 m’ Concrete 0.110827786 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > 25/30 mpa.

14% Limestone replacement - C28/35 m’ Concrete 0.117384856 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > 28/35 mpa.

14% Limestone replacement - C32/40 m’ Concrete 0.128834231 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > 32/40 mpa.

14% Limestone replacement - C35/45 m’ Concrete 0.140281057 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > 35/45 mpa.

Ready mix concrete 14% Limestone replacement - C40/50 m’ Concrete 0.152869896 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 14% Limestone > 40/50 mpa.

35% natural pozzolanic ash replacement - C6/8 (Gen 0, ST1) m’ Concrete 0.055653295 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 35% NPA > Gen 0

35% natural pozzolanic ash replacement - C8/10 (Gen 1, ST 2) m Concrete 0.075670552 tCO,e/t 24 Carbon factor taken directly from the ICE V3: Concrete > 35% NPA > Gen 1

ils% R el IR oncrete 0.081413702 tCOeft 24 Carbon factor taken directly from the ICE V3: Concrete > 35% NPA > Gen 2

i]S% natural pozzolanic ashireplacement=C16/20 {Gen3; ST IINGIN | - rete 0.087165950 tCOeft 24 Carbon factor taken directly from the ICE V3: Concrete > 35% NPA > Gen 3

< » »I FormFactor | BuildingAreas /' U values Etc / Insulation / Elements / Trades / Landscape /| MEPServicesSystems /| Civils+Infrastructure | ElementSummary / UToWattsToCO2 / DropDownLists ) Resistances ) Conductivities ) Products ) SecondaryElementCosts J EEECSCDatasets J FuelCarbonFactor
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Life Cycle Analysis of Transport

 Impact of road and rail transport in LCA

 Ships are very efficient
 Railis very efficient

 Big trucks are better than

e Role of consolidation centres

Long haul in big trucks or trains

Pallet services removes many small vehicles off road
* Needs less drivers

Switch goods to smaller trucks in consolidation centres
Short haul in small trucks for easy access

oonarz1 °  ROUNGLIOPINIAUDBYS; SR ShuGITQlidation centres

BrianSpecMan
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GBC V2 Civils & Infra Datasets

i . N To ba completed
- Yes No Yes No Yes Yes by GBC ser | Completed by GBC

|Civils and Infrastructure |
Grow ltem Type: Specification Quantity Unit TransportDistance Unit  Vehicle Type Vehicle Sizefweight Tz‘;"sg’é"mffd Completed by GBC 13/10/2020 | BRM C;E::’;‘g; EG'L?LZ’:’CS
1 Bulk Materials ] No. | many No km 131102020 | BRM
Yes |1 Bulk Materials Ready mix concrete General m3 km [Concrete Mixer Lorry Yes No 13/10/2020 | BRM
Yes |1 Bulk Materials Ready mix concrete General C6/8 (Gen 0, ST1) m3 km [ Concrete Mixer Lorry Yes No 13/10/2020  BRM
Yes |1 Bulk Materials Ready mix concrete General C8/10 (Gen 1, ST 2) m3 km [ Concrete Mixer Lorry Yes No 13/10/2020  BRM
Yes |1 Bulk Materials Ready mix concrete General C12/15 (Gen 2, ST 3) m3 km [Concrete Mixer Lorry Yes No 13/10/2020 | BRM
Yes |1 Bulk Materials Ready mix concrete General C16/20 (Gen 3, ST 4) m3 km | Concrete Mixer Lorry Yes No 13/10/2020 BRM
Yes |1 Bulk Materials Ready mix concrete General C20/25 (ST 5) m3 km | Concrete Mixer Lorry No 13/10/2020 BRM
Yes |1 Bulk Materials Ready mix concrete General C2530 m3 km [Concrete Mixer Lorry No 13/10/2020  BRM
Yes |1 Bulk Materials Ready mix concrete General C28/35 m3 km [Concrete Mixer Lorry No 13/10/2020 | BRM
Yes |1 Bulk Materials Fill, aggregate and sand Expanded clay tonnes km Yes No 13/10/2020 | BRM
Yes |1 Bulk Materials Fill, aggregate and sand Expanded foamed glass tonnes km Yes No 13/10/2020  BRM
Yes |1 Bulk Materials Fill, aggregate and sand Secondary resources tonnes km Yes No 13/10/2020  BRM
Yes |1 Bulk Materials Road saltigrit Road salt/grit tonnes km Gritter lorry Yes No 13/10/2020 | BRM
2 Earthworks |Ilem Type: Specification Quantity Unit Transport Distance Unit  Vehicle Type Vehicle Size/weight T‘L‘;”G:’é"mffd Completed by GBC
2 Earthworks Imported Soil General soilltop soil tonnes km Yes No 13/10/2020 | BRM
2 Earthworks Imported Soil Stabilised soil - Cement, Fly Ash or GGBS tonnes km Yes No 13/10/2020  BRM
2 Earthworks Site won soill muck shift General soil tonnes km Yes No 13/10/2020  BRM
2 Earthworks Ground stabilisation Portland CEM | cement tonnes km Yes No 13/10/2020  BRM
2 Earthworks Ground stabilisation GGBS tonnes km Yes No 13/10/2020  BRM
2 Earthworks Ground stabilisation Fly ash tonnes km Yes No 13/10/2020  BRM
2 Earthworks Ground stabilisation Lime tonnes km Yes No 13/10/2020  BRM
2 Earthworks Geotextiles Polypropylene geotextile / matting m2 km Yes No 13/10/2020  BRM
Yes 3 Fencing y Barriers and Road Restraint Systems |Ilem Type: Specification Quantity Unit Transport Distance Unit Vehicle Type Vehicle Size/weight 0 T‘L';“G:’é"":'s’:'f“ Completed by GBC
Yes |3 Fencing, Barriers and Road Restraint Systems Fence Fance timber (by volume) m3 km Loy Yes No 13/10/2020 | BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Fence Timber rail fence (all types, includes posts) metres km Loy Yes No 13/10/2020 | BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Fence Timber panels and posts No. km Loy Yes No 13110/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Fence Steeliwirelchain fence (includes posts) metres km Loy Yes No 13110/2020  BRM
[Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Timber barrier 2m metres km Loy Yes No 13/10/2020  BRM
[Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Timber barrier 3m metres km Lorry Yes No 13110/2020  BRM
[Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Timber barrier 4m metres km Loy Yes No 13/10/2020  BRM
[Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Steel barrier 2m metres km Loy Yes No 13110/2020 | BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Steel barrier 3m metres km Loy Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Steel barrier 4m metres km Loy Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Aluminium barrier 2m metres km Lorry Yes No 13/10/2020 BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Aluminium barrier 3m metres km Lorry Yes No 13/10/2020 BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Aluminium barrier 4m metres km Lorry Yes No 13/10/2020 BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Plastic barrier 2m metres km Lorry Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Plastic barrier 3m metres km Lorry Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Noise Barriers Plastic barrier 4m metres km Lorry Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Road Restraint System/ Safety Barrier Steel RRS barrier single sided metres km Loy Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Road Restraint System/ Safety Barrier Steel RRS barrier double sided metres km Loy Yes No 13/10/2020 | BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Road Restraint System/ Safety Barrier Pre-cast concrete step barrier metres km Lorry Yes No 13/10/2020 BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Paint or timber treatment Solvent based paint Litres km Lorry Yes No 13/10/2020  BRM
Yes |3 Fencing, Barriers and Road Restraint Systems Paint or timber treatment Water based paint Litres km Lorry Yes No 13/10/2020  BRM
ves |4. Drainage tem Type: Specification Quantity Unit Transport Distance Unit  Vehicle Type Vehicle Sizeiweight 0 T‘:";“GCB‘Z"L‘:'S’:':’“ Completed by GBC
[Yes [4. Drainage Plastic pipework (HDPE) 150mm diameter metres km Loy Yes No 13/10/2020 | BRM
[Yes |4. Drainage Plastic pipework (HDPE) 225mm diameter metres km Loy Yes No 13110/2020  BRM
[Yes |4. Drainage Plastic pipework (HDPE) 300mm diameter metres km Loy Yes No 13110/2020  BRM
Voe 14 _Deainacn HNBE A500men dia e N
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ISE Carbon tool: Structures

Institute of Structural Engineers GBE =
The Structural Carbon Tool
Launched: March 2021: Free to use The Structural Carbon

https://greenbuildingencyclopaedia.uk/ [TESSMISIEICIYRCERPEY.
encyclopaedial/the-structural-carbon-
tool-calculator/

Building Structure only

— (more with user effort endless hours)

O ()

The Structural Carbon
Tool Calculator

SCORS The Structural Carbon The Structural
Tool Calculator Carbon

https://www.istructe.org/IStructE/ About: Tool Calculator
media/Public/TSE-Archive/2020/ Institute of Structural See Also:

Settin -Cal"bon-tal’ etS-an- Engineers & ElliottWood GBE Satellite
setling-carbon-targets-an- g \
introduction-to-the-proposed-SCORS- Launch of The Structural D

" Carbon Tool :
rating-scheme.pdf A
Embodied carbon:

https://www.istructe.org/IStructE/
media/Public/Resourceslistructe-how-

to-calculate-embodied-carbon.pdf
SequeStered Carbon: The Structural Carbon Tool

https://www.istructe.orqg/IStructE/ ; 'GBEDt :
media/Public/TSE-Archive/2021/ ; GBE Datasets

09/04/21 Timber-and-carbon-sequestration.pdf

GBE Shop

GBE Equations




Environmental Assessment Methods:
Drive change

09/04/21




Infrastructure Environmental
Assessment Method: Drive change?

e CEEQUAL V5
e 15 years, 1300 trained
assessors,

(EEQUA

— + Whole Life Carbon de' IverEd by bre

https:/Iwww.ceequalonline.com/loqin/
Must be trained to use it

Video
09/04/21
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World & UK GBC

WorldGBC Net Zero Carbon Buildings Commitment by 2030
Sept. 2018

UKGBC Net Zero Carbon Buildings:
— A Framework Definition: April 2019

WGBC Bringing Embodied Carbon Upfront
— Sept. 2019 ‘Upfront Carbon’

Budget March 2021:
— Government: Build Back Better

— UKGBC:

* Net Zero Whole Life Carbon Roadmap for the Built Envnronment

09104721 March 2021
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Green Building Calculator

IS repo e tollowing definitions we make reference 10 the lifecycle stages or
modules defined in the widely-adopted European standard EN 15978 shown in figure 1.

Supplementary
information beyond
the building life cycle

b ]
I
1
|
|
A1-3 A4-5 B1-7 C1-4 D "
PRODUCT CONSTRUCTION END OF LIFE Benefits and loads !
USE stage '
"“= stage PROCESS stage stage beyond the
o building life cycle I
el Bl B2 B3 B4 BS 1
g (o Al A2 A3 A4 A5 C1 C2 C3 C4 ]
& -
o g g . 1
b — Q > 9 @ 2 - < & o '
o S g &0 3 L o) B 8 8 = Reuse I
) 2 t || S t s 9 = & 5 = 85| 2 || =
L s 2 Il & 2 g S s S K 2=l 8| & i [
= g 2 & £ 25 e 2| 2 £ 8 Recovery .
© ® ] o @ = g |3 ® Q. ]
£ - % - g = | | o _8 = % a I
= = o8 2 3 Recycle |
& £ =
B6 Operational energy use :
|
I
I

Upfront carbon*

Operational carbon* End of life carbon* Beyond the lifecycle*

B7 Operational water use
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MEP Services Carbon
Accounting

BSRIA c_arbon accountin
or services:

Rules of engagement
opic Guide TG3/2012
Metals and Plastics

ections:
duct simplicity
— cable complexity

Components & Accessories

Circuit boards
generic values/mm2

BSRIA Topic Guides

Embodied Carbon

m
ing. EC is the sum 7 o o o el ke
enbusted embodied energy and the ater of chemical or physcal

EE: thecsagy |
comumes o e
duatio

prdects .

A ring g
and ice as al scientifically proven. A

(R e w208 incesn o the secmiog fec o by

greenbouse gmses

Most GHO emissions i $e UK come from buikding

‘operational and embodied

reductions i embodied and operational carbon (see e mgulation section overle:

orse, et th pnber of degpecs Ceioswillepend

bon Footsrint (kg OO,/ e ammas)

wodsce saybing 3 eximied et ey encrgy domnd il incvesse

However,first we need i
well s cfectively cacuat
EC within the who

emental
e envroament (product
utpuss )

BSRIA Limited

Old Bracknd Lane West, Bracined, Beriahire, RG 12 7AH, UK.
+44 (0)1344 465571 444 (0)1344 465626
informagon@baria.ca.uk wew b coukfinfor mation

Books, reports and guides
Embadied Carbon: The Iventory of Carba
and Energy (ICE), BG 102011, Um\mxv
of Bah and BSRIA,

A short guide 1 ambodied carbon.

ukding sruceures, The Iostiation of
Structural Engincers (IStructE), September
2011

The Capital cast and ambadied €O, guide.
Volame Two: Major Works. Hutchins UK.
Buikling Costs, Blackbook 2010
Redefining Zero: Carbon profil s
solution 10 whole lfe carbon emissio
mecrcment i bulligs, Stags, S. 0 .
Roberts, RICS Research Report, 2010
Aluminiven recycling , Earopean
Al Amccision (EAX), Bremch,
Belgium 2007

J ournal art

fammond, G.P and
m!ulﬂclnﬂlmmnf
Civil Engineers, Energy, Vol. 161 (2)
ied Impact Assessment: The
of Recycling at
the End of Building Lifecime, Joves, C.|
Construction Information The
Chartered Instute of Buikiing (CIOB), 11
3).2009
elohber i o o By, - CI08
Journal, Jaly 2010, Vol 243 (7), 12
Embadied Carbon, Rawkinson,
D. I!mhmg(kbh' 2007 (41)
b ke of concrese in a 100 year
pmp«mr. . Pade s Gemres, Canent
and Concrete Research, 37, 1348- 1356,

Standards and g\udance

IS0 140402006 Ew

il
Life Cycle Assessment
Requirements and guidelines
ISOITS 140432002 Exvirommensal
Life Cycle Assessment
format

Life Cycle Impact
Assessmens - Examples of applications of
150 14062
ISOIDIS 14067 Carbon footprinting of
Requirements and guideiines for
qualification and communication
BS ISO 14064-1:2006 Greenhouse gases.
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GBC V2 Sections Calculations

MEP Services & Structures
Profiles XSA Lengths Volumes

Ye Auto-filled Yes Auto-filled Yes Auto-filled Yes Auto-filled ve: Result Yes Result

Auto-filled
Auto-f;

SBE Green Building Calculator 2017-2021

Profiles Dimensions Cross Section Areas Lengths Volumes | »- suussns

Section profile Applications Query External radius_ Units External Radius Units Inxtemal radius Units Inxternal radius Units  Wallthickness  Units  Wallthickness  Units Length wall thickness Units Length wall thickness Units Cross section Area Units Cross section Area  Units LenIlh Units Length Units Volume Units Volume Units

Dia. to CSA & Vol mm 0.002 m 12.571 mm2 [ 0.0126 m2

. css Circle Solid Section Frames, Piles, Reinforcemen

mm 1 m 12,571.43 |mm3 0013 m3

. css Circle Solid Section Frames, Piles, Reinforcement, ties CSAto Dia. mm 0.002 m [ 125 mm2 0013 m2 1000 mm 1 m 1250000 mm3 0013 m3
Section profile Applications External radius _ Units External Radius Units _Inxtemal radius_Units Inxtemal radius Units  Wallthickness  Units  Wallthickness  Units Cross section Area Units Cross section Area Units Length Units Length Units __ Volume  Units Volume Units
) cHs Circle Hollow Section Frames, Pipes, Conduit Dia. to CSA & Vol mm 0.020 m 10 mm 0.010 m 10 mm 0.010 m 125714 mm2 0.126 m2 1000 mm 1 m mm3 0126 m3
o cHs Circle Hollow Section Frames, Pipes, Conduit Dia. to CSA & Vol mm 0.020 m 10 mm 0.010 m|[ 10 |om 0.010 m 125714 mm2 m2 mm 1 m 12571829 mm3 0126 m3
o cHs Gircle Hollow Section Frames, Pipes, Condult CSAto Dia. mm 0.020 m[ 10 ]om 0.010 m|[ 10 |mm 0.010 m 125.714 mm2 0.126 m2 1000 mm 1 m 12571829 mm3 0126 m3

Section profile Section profile Units, Width Units, Length Units Length Units Cross section Area Units _Cross section Area_ Units _Length Units Length Units Volume Units Volume Units

I
Square Solid Section Frames, Piles, Reinforcement  Dims. to CSA & Vol mm 0.015 m 15 mm 0.015 m 225.000 mm2 m2 mm 1 m 22500000 | mm3 0225 m3

éE"
5

- s55 Square Solid Section Frames, Piles, Reinforcement CSA to Dims. mm 0.015 m 15 mm 0.015 m 225.000 mm2 0225 m2 mm 1 m 22500000 mm3 0225 m3
Section profile Section profile Width Units Width Units Length  Units  Length  Units _ Wallthickness  Units  Wallthickness  Units Cross section Area Units _Cross section Area_Units Length Units Length Units __ Volume  Units Volume Units

SHS Square Hollow Section Frames, ducts, Dims. to CSA & Vol mm 0.015 m 15 mm 0.015 mm 0.003 m 81.000 mm2 0.081 m2 mm 1 m mm3 0081 m3

=} Shs Square Hollow Section CSAto Dims. mm 0.009 m [ Jmm 0.009 mm 0.003 m [iewo mm2 0.081 m2 1000 mm 1 m 81,00000 mm3 0081 m3
Section profile Applications Width Units Width Units Helght Units  Height Cross section Area Units _Cross section Area_Units Length Units Length Units __ Volume  Units Volume Units

[ RSS Rectangular Solid Se Frames, Bars, Dims. to CSA & Vol mm 0.016 m mm 0.020 m 320.000 mm2 [ 0320 m2 mm 1 om mm3 0320 m3

.
a

o ]

Rectangular Solid Se Dims. to CSA & Vol 16 mm 0.016 m mm 0.020 m 320.000 mm2 0320 m2 1000 mm 1 m 32000000 mm3 0320 m3
. RSS Rectangular Solid Section Dims. to CSA & Vol mm 0.016 m|[ 20 |mom 0.020 m 320.000 mm2 0320 m2 1000 mm 1 m 32000000 mm3 0320 m3
Section profile Applications Width Units Width Units Height Units  Height  Units __ Wallthickness  Units  Wallthickness  Units _Length wall thickness Units Length wall thickness Units Cross section Area Units Cross section Area_Units Length Units Length Units __ Volume  Units Volume Units

RHS Rectangular Hollow Section Frames, ducts, conduits Dims. to CSA & Vol 0.020 0.025 0.010 0012 30000  mm2[ 030 | m mm . 1 m 37000000 | mm3 0370 m3
=} RHS Rectangular Hollow Section Dims. to CSA & Vol mm 0.020 m | 185  |mm 0.019 m 10 mm 0.010 m 12 m 0.012 m 370.000 mm2 0.370 m2 1000 mm 1 m 370,00000 mm3 0370 m3
RHS Rectangular Hollow Section csatoDims. | 148 | mm 0.015 m 25 mm 0.025 m 10 mm 0.010 m 12 m 0.012 m 370.000 mm2 0370 m2 1000 mm 1 m 370,00000 mm3 0370 m3
1

Web Units Width Units Flange Units Height Units  Web wall thickness  Units Web wall thickness  Units Flange wall thickness Units Flange wall thickness Units 125.7142857 Units 0.126 m2 1000  Units. m 125,714.29 Units Volume Units
L | REAor PFEA Rolled or Paralell Flange Equal Angle Framing, Edge restraints, supports  Dims. to CSA & Vol mm 0020 m mm 0020 m mm 0010 m m 0010 m 00.000 m2 [ 300 m 1 » 0000000 mm3 0300 m3
L | REAor PFEA Rolled or Paralell Flange Equal Angle Dims.tocsA&vol] 20 | mm 0.020 m mm 0.019 m 10 mm 0.010 m 10 m 0.010 m 370.000 m2 370 " 1 ] 370,00000 mm3 0370 m3
L REAOrPFEA Rolled or Paralel Flange Equal Angle CsAto Dims mm 0015 m mm 0020 10 mm 0010 m 10 m 0010 " 300 2 1000 mm 1 m 30000000 mm3 0300 m3
Web Units Width Units Flange Units Height Units  Web wall thickness o ‘Web wall thickness m  Flange wall thickness 0 Flange wall thickness o 1 N 225,000.00 mm3 0.081 m3
L RAGrPPA Rolled or Paralell Flange Unequal Angle Framing, Edge restraints, supports _ Dims. t0 CSA & Vol mm 0020 m[2 Jmom oo m 0010 m m 0010 m 1 m mm3 0360 m3
L RAorPFA Rolled or Paralell Flange Unequal Any Dims.tocsA&vol] 20 | mm 0.020 m mm 0.019 m 10 mm 0.010 m 10 m 0.010 m 1 ] 00000 mm3 0370 m3
L RAorPFA Rolled or Paralell Flange Unequal Any CSA to Dims. mm 0.014 m|[ 2% |mm 0.026 m 10 mm 0.010 m 10 m 0.010 m 1 \ 370,00000 mm3 0370 m3
Web Units  Width  Units __ Flange  Units  Helght  Units _Webwallthickness mm Webwallthickness 0 _Flange wallthickness 0 Flange wall thickness 0 1 m 100000 mm3 032 m3
C  RCorpiC Rolled or Paralell Flange Channel Framing, stair strings, floor edges,  Dims. to CSA & Vol 0.020 m 100 mm 0.100 m mm 0.010 m m 0.010 m 1 ) 1,100,000.00 | mm3 1100 m3
¢ Rcorpic Rolled or Paralel Flange Channel Dims. to CSA & Vol 0020 m [ 85 |mm  oom I mm 0010 m M m 0010 1 m 37000000 mm3 0370 m3
4 RC or PFC Rolled or Paralell Flange Channel CSA to Dims. 0.010 m 100 mm 0.100 m 10 mm 0.010 m 10 m 0.010 m 1 N 1,000,00000 mm3 1000 m3
Web Units  Width  Units __ Flange _ Units  Helght  Units _Webwallthickness mm Webwallthickness 0 _Flange wallthickness 0  Flange wall thickness 0 1 ] 0000 mm3 032 m3
H Horl H or | or Composite section Columns, Beams, Studs, Rafters, Joists Dims.toCsA&Vol[ 20 | mm 0.020 m [ 28  |mm 0.028 m mm 0.010 m m 0.010 m 1 ) 380,000.00 | mm3 0380 m3
H Horl H or | or Composite section Dims. to CSA & Vol mm 0.020 m [ 185 | em 0.019 m 10 mm 0.010 m 10 m 0.010 m 1 " 370,00000 mm3 0370 m3
H Horl H or | or Composite section CSA to Dims. mm 0.013 m mm 0.028 m 10 mm 0.010 m 10 m 0.010 m 1 J 370,00000 mm3 0370 m3

+ + Cruciform Section Columas

] concentric circles Insulated cable, Insulated Pipe
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What purpose carbon counting?

Growing designer’s awareness of

growing impacts

Carbon reduction potential
opportunities s

Materials decision making
— More performance
— Conflicting performances
— =less long term impacts

As designed v

Belgium’s 2012 ambition
— ‘fine not tax development’
— Based on designed

— Not forgetting
09/04/21




Project Carbon Accounting

« CAD & BIM Apps:

 ready to interrogate the models and datasets?

 Or getting ahead of the game

— and doing it for yourself in Excel

09/04/21 © GBE GBL GBC 2021 Carbon Counting Calculators
BrianSpecMan
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Green Building Calculator V2

Excel for now V1 July 2020; V2 April-May 2021

Building Elemental Assemblies V1 & V2

Bill of Materials, Quantities, Costs V2

Materials EE EC SC datasets & Calculator V2

Materials and Products LCA Datasets & Calculator V2
Infrastructure materials Datasets V2

Transport emissions Datasets V2 Calculator Later
Services & Structures Sections Calculator V2

Building Landscape Road Readymade Assemblies V3 & V4
Services Design Calculator: Later

Rail Elemental Assemblies Later needs specialist advice

Infrastructure Module Calculators V10
— (sooner if any demand shown, or funded to develop early)

BIM App later V20 (but early discussions have started)

09/04/24 47




https://IGreenBuildingCalculator.uk https://GreenBuildingEncyclopaedia.uk https://IGBELearning.com

GBC V2 EE EC SC Calculator
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U Value To Watts To CO2

Yes ?
User name: BrianSpecMan did this
Element Temperature Heat loss
Applicable Elements U value Areas External Internal | Difference |Individual | Total Floor area Total Areas  Areas
Basement Yes/No  © GBE Green Building Calculator 2017-2020| W/m2 K m2 degree C degree C W m2 m2 %
Yes Basement retaining floor 300 1 300
Yes Swimming Pool B; 1448
Yes Basement peri r retainin
Yes Basement roof aitite 1
Yes Basement roof at ne.
Yes Basement partition 0.203282 125 20 Ratio: 110|0.20
Yes Glazed pavement over basement 2 1 1 1748 21% Area %
Floor 2659 External Basement L41% |Haat loss %
Yes Ground bearing floor 0.080185 300 1 20 9 243 300
Yes Ground floor over ventilated void 0.056933 300 1 20 9 154 300
Yes Floor over basement 0.052365 300 1 20 9 141 300
Yes Upper internal floor 0.052867 600 20 20 0 0 600
Yes Floor suspended over air 0.058544 600 0 20 20 703 600
Yes Compartment floor 0.052867 90 0 20 20 95 90 Ratio: 110|0.32
Yes Party floor 0.052875 900 0 20 20 952 900 3090 37% Area %
Wall 3090 External Internal Heat loss 2,288 Floor | 11.8% |Haat loss %
Yes External wall 0.06425 455 0 20 20 585 455
Yes External glazed wall/Curtain wall 0.81 175 0 20 20 2,835 175
Yes Opaque Curtain wall 2 20 0 20 20 800 20
Yes Compartment Party wall 0.125483 525 0 20 20 1,318 525
Yes Compartment Communal wall 0.125525 65 0 20 20 163 65 Ratio: 110|1.95
Yes Internal Partition/Wall 0.203282 25 20 20 0 0 25 1265 15% Area %
Roof & Ceilings 1265 External Internal Heat loss 5,701 Wall |28.5% |Haat loss %
Yes Pitched Roof 0.089461 632.5 0 20 20 879 632.5
Yes Barrel vault roof 0.086284 471.3 0 20 20 813 471.3
Yes Flat Roof 0.039457 300 0 20 20 237 300
Yes Shallow roof 0.086298 300 0 20 20 518 300
Yes Flat ceiling 0.086789 300 0 20 20 521 300 Ratio: 110|0.84
Yes Glazed Roof 2 25 0 20 20 1,000 25 2028.8 24% Area %
Window/Door/Rooflight 2029 External Internal Heat loss 3,967 Roof | 20.5% |Haat loss %
Yes Windows 0.8 50 0 20 20 800 50
Yes Glazed Pedestrian Doors 0.79 10.5 0 20 20 166 10.5
Yes Rooflights 0.75 25 0 20 20 375 25
Yes Roof windows 0.81 10 0 20 20 162 10
Yes Vehicle access/Large doors 2 45 0 20 20 1,800 45
Yes High usage entrance doors 2 20 0 20 20 800 20
Yes Opaque Pedestrian Doors 2 12 0 20 20 480 12
Yes Display window 2 25 0 20 20 1,000 25 Ratio: 110|12.78
Yes Roof Venis/Smoke vents 2 25 0 20 20 1,000 25 223 2.7% Area %
223 6.583 Window/Door/Rooflight 34.0% |Heat loss %
4838 8354 100% |Area %
Total areas 9043 | 18,339 Total 100.0% | Heat loss %
Total glazed areas 223 TCHL
Total areas minus glazed areas 8820 Floor area 4838 m2
Glazed areas % of Total areas 2.5% TCHL Watts 19,339 w Biomass Fuel
Total Conduction Heat Loss (TCHL) KiloWatts 19 kW 0.025 conversion
kiloWattHours 24 kWh 0.060 kg CO2 49
In ﬁse éarton KiloWatts/floor area | 0.004|  KW/m2 CarbonDioxide | co2
Hours of operation/day KilowattHours/floor area|  0.0005|  kWhim2 0.00001 kg CO2/m2
KiloWattHours/Floor area/annum kWhim2/Year
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Bill of Materials Quantities Costs

A ] ]
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Yos 1 Basement Floor (BF) m2 £im2 £ £im2 £ £im2 £ £
50
Yos inner decoration New lacquer &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes Floor finsh New Hardwood floonng &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes inner floor lining underayment New Gypsum fbreboard &0 £1.00 £60 £60 £1.00 £60 £180
Yes Inner leveling/weanng New Cement Lime Screed 60 £1.00 £60 £60 £1.00 £60 £180
Yes Infemal nsulation New PR Insulation &0 £1.00 £60 £60 £1.00 £60 £180
Yes Drainage filiration layer New HDPE &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes Inner tanking New Polyetiyiene (PE) 60 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yos Retaining fcor New Concrete &0 )0 £60 £1.00 £60 £1.00 £60 £180
Yes Damp'Gas proof membrane New Palyetiyiene (PE) &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes Ground gas labyninth New Expanded polystyrene EPS &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes Blinding layer New Sand &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes Insulating backfil New LECA &0 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yos Consclidated hardoore New Recyded masonry 50 £1.00 £60 £1.00 £60 £1.00 £60 £180
Yes Drainage layer New Soa shells 60 £1.00 £60 00 £60 £1.00 £60 £180
Yes ! d subscil New Clay &0 £1.00 £60 £60 £1.00 £60 £180
£45.00 £15 £300 £15 £300 £15 £300 £2,700
Elemental
Elemental Elemental | Elemental | Elemental Elemental | Elemental | Elemental Cost:
. Labour Labour | Accessones |Accessones| Materi Material Matenals
Costim2 Rate/m2 Cost rate’m2 Cost Rateym2 Costs Accessones

& Labour
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GBC CPD

 Find this file on GBE website at:

— https://GreenBuildingEncyclopaedia.uk/?P=39287

e GBCCPD
— https:/IGreenBuildingEncyclopaedia.uk/?P=39145

e GBC Website
— https:/IGreenBuildingCalculator.uk
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Revisions

A0O0 Prep for GBE page G#39145 14/02/2021
AO01 Prep for Webinar 08/04/2021
A02 Post Webinar update for GBE page 09/04/2021
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Brian Murphy ONC HNC Construction, BSc Dip Architecture (Hons+Dist)
— Technician and Architect by Training
— Specification Writer by Choice
— Environmentalist by Actions
— Writer and Educator as a Calling
— Number Cruncher by Necessity
Greening up my act since 1999
Founded National Green Specification 2001
Launched www.greenspec.co.uk 2003
Created: GBE at https://IGreenBuildingEncyclopaedia.uk 2012 - 2021
Created: GBL Learning: https://IGBELearning.com 2020 - 2021
Created: GBC at https://GreenBuildingCalculator.uk 2011 - 2021
E BrianSpecMan@icloud.com
Twitter: https:/Itwitter.com/brianspecman
Twitter: https:/[twitter.com/gbeGreenBuild
Twitter: https://twitter.com/GBELearning

LinkedIn: BrianSpecMan

Facebook: BrianSpecMan http://Iwww.facebook.com/brianspecman
GoogleMyBusiness: National Green Specification

Pinterest: Brian Murphy « GBE Green Building Encyclopaedia
Pinterest: https://Iwww.pinterest.co.uk/bmurphy1390/
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