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INTRODUCTION

Engineering Services Consultancy Ltd (ESC) has been appointed to carry out a building life
cycle assessment (LCA) for Units 18-20 Plot B, Windrush. The main purpose of the building
LCA is to achieve the BREEAM UK NC V6.1 Mat 01 credits at the concept design stage.

This report has been compiled at the concept stage (RIBA Stage 2), prior to the submission
of the planning application.

The building LCA is to be reviewed and updated at technical design stage (RIBA Stage 4).
This report outlines the baseline building LCA for the:

e Superstructure

e Substructure

e Hard landscaping
An options appraisal has also been carried out for the:

e Superstructure

e Substructure

e Hard landscaping

This report makes recommendations following the concept design stage options appraisal
which should be evaluated by the design team and incorporated into the design where
feasible.

The options appraisal is to be reviewed and updated at technical design stage (RIBA Stage
4).

One Click LCA has been used as the recognised tool to demonstrate compliance.

The building LCA has been produced by Nick Gorrie who has received training on the building

LCA tool; has undertaken multiple different LCAs for paying customers in the last two years
and is able to interpret construction documentation.
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BREEAM NC V6.1 MAT 01 REQUIREMENTS

RIBA STAGE 2 CONCEPT DESIGN

Seven credits and three exemplary credits are available in this issue. Some credits require
preceding criteria to be fulfilled first.

In order to have the opportunity to achieve all credits, a recognised LCA tool must be used.

UP TO FOUR CREDITS - SUPERSTRUCTURE

1) During the concept stage, demonstrate the environmental performance of the
building as follows:
a. Carry out a building LCA on the superstructure of the building using an
IMPACT compliant LCA tool.
b. Submit the Mat 01 results to the BRE at the end of the concept design stage
(RIBA Stage 2) and before planning permission is applied for.

OPTIONS APPRAISAL DURING CONCEPT DESIGN

2) Item 1) must be achieved. During the concept design stage (RIBA Stage 2) identify
opportunities for reducing environmental impacts as follows:

a. Carry out building LCA options of 2-4 significantly different superstructure
design options using a recognised LCA tool. Each design option must fulfil the
same functional requirements as the proposed superstructure.

b. Integrate the LCA options appraisal assessment within the wider design
decision-making process and record this in an options appraisal summary
document.

c. Record the differences between the design options, the option selected by the
client and the reasons for selecting it and the reasons for not-selecting other
options. Submit the Mat 01 results to the BRE at the end of the concept
design stage (RIBA Stage 2) and before planning permission is applied for.

ONE CREDIT - SUBSTRUCTURE & HARD LANDSCAPING

3) ltems 1) and 2) must be achieved. During the concept design stage (RIBA Stage 2)
identify opportunities for reducing environmental impacts as follows:

a. Carry out building LCA options of at least 6 significantly different substructure
or hard landscaping design options using a recognised LCA tool. Each design
option must fulfil the same functional requirements as the proposed
superstructure.

b. Integrate the LCA options appraisal assessment within the wider design
decision-making process and record this in an options appraisal summary
document.

c. Record the differences between the design options, the option selected by the
client and the reasons for selecting it and the reasons for not-selecting other
options. Submit the Mat 01 results to the BRE at the end of the concept
design stage (RIBA Stage 2) and before planning permission is applied for.
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RIBA STAGE 4 TECHNICAL DESIGN

UP TO AN ADDITIONAL TWO CREDITS - SUPERSTRUCTURE

4) During the technical design stage, demonstrate the environmental performance of
the building as follows:
a. Carry out a building LCA on the superstructure of the building using an
IMPACT compliant LCA tool.
b. Submit the Mat 01 results to the BRE at the end of the technical design stage
(RIBA Stage 4).

OPTIONS APPRAISAL DURING TECHNICAL DESIGN

5) During the technical design stage (RIBA Stage 4) identify opportunities for reducing
environmental impacts as follows:

a. Carry out building LCA options of 2-3 significantly different superstructure
design options using a recognised LCA tool. Each design option must fulfil the
same functional requirements as the proposed superstructure.

b. Integrate the LCA options appraisal assessment within the wider design
decision-making process and update the options appraisal summary
document.

c. Record the differences between the design options, the option selected by the
client and the reasons for selecting it and the reasons for not-selecting other
options. Submit the Mat 01 results to the BRE at the end of the technical
design stage (RIBA Stage 4) and before planning permission is applied for.
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EXEMPLARY CRITERIA

EXEMPLARY CRITERIA - ONE CREDIT — CORE BUILDING SERVICES

6) ltems 1) and 4) must be achieved. During the concept design stage (RIBA Stage 2)
identify opportunities for reducing environmental impacts as follows:

a. Carry out building LCA options of at least 3 significantly different core building
services design options using a recognised LCA tool. Each design option
must fulfil the same functional requirements as the proposed superstructure.

b. Integrate the LCA options appraisal assessment within the wider design
decision-making process and record this in an options appraisal summary
document.

c. Record the differences between the design options, the option selected by the
client and the reasons for selecting it and the reasons for not-selecting other
options. Submit the Mat 01 results to the BRE at the end of the concept
design stage (RIBA Stage 2) and before planning permission is applied for.

EXEMPLARY CRITERIA — ONE CREDIT - THIRD PARTY VERIFICATION

7) ltems 1) to 3) must be achieved. A suitably qualified third party verifies the building
LCA work and produces a report describing how they have checked that the building
LCA work accurately represents the design under consideration during the concept
stage (RIBA Stage 2) and the technical design stage (RIBA Stage 4).
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LCA TOOL

One Click LCA is the tool being used to undertake the LCA to demonstrate compliance with
the Mat 01 credits. The BRE has awarded One Click LCA with 100% quality score.

One Click LCA has also been verified by the BRE as IMPACT compliant.

The LCA has been carried out by Elspeth Wightman and reviewed by Nick Gorrie, who has
successfully completed One Click LCA’s training on how to achieve building LCA and EPD
credits for BREEAM UK NC V6.

| ]
One L’(E)\
Click =2

COURSE CERTIFICATE

This is to certify that

NICK GORRIE

has successfully completed One Click LCA's
Building LCA & EPD credits for BREEAM UK NC 2018 course

Trainer
Marios Tsikos

Issue date
24.06.2021

Nick Gorrie has received training on the building LCA tool; has undertaken multiple different
LCAs for paying customers in the last two years and is able to interpret construction
documentation.

The following documents have been used to build the LCA model in the OneClick LCA
software:
e Various drawings from Hale Architecture
o 23052 - PL-1003_00 - Proposed Site Plan-A1
o 23052 - PL-1004_00 - Proposed Hard and Soft Landscape-A1
o 23052 - PL-1100_00 - Units 18 to 20 Proposed Ground Floor GA Plan-A1
o 23052 -PL-1101_00 - Units 18 to 20 Proposed First Floor Office GA Plan-
A1
e Canmoor Developments Limited Cost Plan 240119 Budget Cost Estimate Nr 2 -
Plot B, Windrush Estate, Witney
e Units 18-20 UKNC2018_Mat0102_ResultsSubmissionTool_V2.2
e BREEAM_UK NC_ 2018 and_V6_Wat01_Calculator_v2.3
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COMPARISON WITH THE BREEAM LCA
BENCHMARK DURING CONCEPT DESIGN

SUBSTRUCTURE BASELINE - IMPACT COMPLIANT LCA TOOL
MATO1_CD_SUPERS_B

The One Click LCA for BREEAM UK IMPACT-compliant tool has been used to compare the
building against the benchmark.

The superstructure base-build has been modelled within the software. The building material
inputs for the superstructure using the IMPACT compliant tool can be seen in Appendix A.

RESULTS

The Mat 01 Results Submission Tool confirms that the building achieves 0.7 credits for the
superstructure comparison with the BREEAM benchmark.

Superstructure - Comparison with the BREEAM benchmark

A completed 'Mat01_CD_SuperS_B!' data file shall be saved in the same folder as this file.

Design option
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SUPERSTRUCTURE OPTION APPRAISAL DURING
CONCEPT DESIGN

SUPERSTRUCTURE BASELINE — ONECLICK LCA TOOL
MATO01_CD_SUPERS_OPT1

In order to complete the Mat 01 Results Submission Tool Option 1 is equivalent to the Base-
build design, however this has been remodelled using the OneClick LCA database.

The superstructure base-build has been modelled within the software. The building material
inputs for the superstructure using OneClick LCA can be seen in Appendix A.

SUPERSTRUCTURE DESIGN OPTION 1
MATO1_CD_SUPERS_OPT2

CHANGE
Baseline Alternative
Upper Floor Upper Floor
o Structural steel profiles, generic, 20% |« Structural steel profiles, generic, 20%
recycled (columns and beams of for the recycled (columns and beams of for the
upper floors only) Assumed 45 kg/m? for upper floors only) Assumed 25kg/m?
upper floor GIA for upper floor GIA

¢ Galvanized profiled steel decking, for | ¢ Hollow core concrete slabs -
composite floor slabs/decks, 0.9 mm Assumed 250mm thick, C30/37, 0%
sheet thickness recycled binders in cement

« Steel mesh reinforcement for concrete | ¢ Flooring screed - 50mm thick, C20/25,

o)

« Concrete — C32/40, CEM I, 0% recycled |  CEM10% Cement Replacement
binders, 150mm thick o Assumed NO Raised access floor (as

service runs can be allowed for within

e Raised access floor screed detailing)

RESULT
Material Obtion Tonnes Difference Lowest
P COze (Tonnes COze) COze
Baseline 1,383 x
Alternative 1,271 -112 v
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SUPERSTRUCTURE DESIGN OPTION 2
MATO01_CD_SUPERS_OPT3

CHANGE
Baseline Alternative
Upper Floor Upper Floor
o Structural steel profiles, generic, 20% | * Glue laminated timber (Glulam) -
recycled (columns and beams of for the Assumed 100 kg/m? for upper floor GIA,
upper floors only) Assumed 45 kg/m? for NB: FSC certified timber, and a detailed
upper floor GIA disassembly plan made, to promote

e Galvanized profiled steel decking, for reuse at end of building life

composite floor slabs/decks, 0.9 mm | e 200mm joists - Assumed 1.8m of joists

sheet thickness per m?
o Steel mesh reinforcement for concrete | ¢ 22mm chipboard - Assumed 14.57
2
e Concrete — C32/40, CEM I, 0% recycled kg/m
binders, 150mm thick o Soffit lining/fire protection:
¢ Raised access floor i) 2 x Gypsum plasterboard, fire
resistant, 12.5 mm
ii) 200mm of Rock wool/mineral wool

insulation, Fire resistance class = A

¢ No raised access floor needed

RESULT
Material Obtion Tonnes Difference Lowest
P COze (Tonnes COze) COze
Baseline 1,383 X
Alternative 1,234 - 149 v
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SUPERSTRUCTURE DESIGN OPTION 3

MATO01_CD_SUPERS_OPT4

CHANGE

Baseline Alternative

Steel Frame

o Structural steel profiles, generic, 20%
recycled (Hot rolled)

e Structural hollow steel Generic 20%
(Cold rolled)

Upper Floor

o Structural steel profiles, generic, 20%
recycled (columns and beams of for the
upper floors only) Assumed 45 kg/m? for
upper floor GIA

e Galvanized profiled steel decking, for
composite floor slabs/decks, 0.9 mm
sheet thickness

o Steel mesh reinforcement for concrete

e Concrete — C32/40, CEM I, 0% recycled
binders, 150mm thick

¢ Raised access floor

Timber Frames
¢ Glue laminated timber (Glulam) -
Assumed 70 kg/m? for ground floor GIA,

NB: FSC certified timber, and a
detailed disassembly plan made, to
promote reuse at end of building life

Upper Floor

e Glue laminated timber (Glulam) -
Assumed 100 kg/m? for upper floor GIA

e 200mm joists - Assumed 1.8m of joists
per m?

e 22mm chipboard - Assumed 14.57
kg/m?
e Sofit lining/fire protection:
i) 2 x Gypsum plasterboard, fire
resistant, 12.5 mm
ii) 200mm of Rock wool/mineral wool
insulation, Fire resistance class = A

e No raised access floor needed

RESULT
Material Obtion Tonnes Difference Lowest
P COze (Tonnes COze) COze
Baseline 1,383 x
Alternative 683 -700 v
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SUBSTRUCTURE OPTION APPRAISAL DURING
CONCEPT DESIGN

SUBSTRUCTURE BASELINE
MAT01_CD_SUBS_HL_OPT1

The substructure base-build has been modelled within the software. The building material
inputs can be seen in Appendix A.

SUBSTRUCTURE DESIGN OPTION 2
MAT01_CD_SUBS_HL_OPT3

CHANGE
Baseline Alternative
Lowest Floor Construction Lowest Floor Construction
e Concrete - Assumptions: C32/40, CEM|, | « Concrete - Assumptions: C32/40, CEM
0% recycled binders I, 0% recycled binders, 15% thinner
ground floor slab

RESULT
_ _ Difference
Material Option (Tonnes CO2e)
Baseline 384 *
Alternative 340 -44.0 v
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SUBSTRUCTURE DESIGN OPTION 2
MAT01_CD_SUBS_HL_OPT4

CHANGE
Baseline Alternative
Standard Foundations Standard Foundations

e Concrete - Assumptions: C32/40, CEM | ¢ Concrete - Reduced Foundations Size
I, 0% recycled binders Due to Structural Timber Lighter Loads

« Steel reinforcement (circa 20% saving)

« Steel reinforcement

RESULT
Material Option Tonnes Difference Lowest
COze (Tonnes COze) COze
Baseline 384 x
Alternative 369 -15 v
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HARD LANDSCAPING OPTION APPRAISAL DURING
CONCEPT DESIGN

HARD LANDSCAPING BASELINE
MAT01_CD_SUBS_HL_OPT2

The hard landscaping base-build has been modelled within the software. The building material
inputs can be seen in Appendix A.

HARD LANDSCAPING DESIGN OPTION 1
MAT01_CD_SUBS_HL_OPT5

CHANGE
Baseline Alternative
Tarmac Paving
550mm build up of: 550mm build up of:

e 350mm crushed aggregate sub-base Block Paver

e 70mm AC 32 e 350mm crushed aggregate sub-base
e 60mm AC20 and 60mm AC 20

e 40mm surface course 50mm sand bedding

80mm block paver

RESULT
Material Option Tonnes Difference Lowest
COze (Tonnes COze) COze
Baseline 273 x
Alternative 260 -13 v
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HARD LANDSCAPING DESIGN OPTION 2
MAT01_CD_SUBS_HL_OPT6

CHANGE

Baseline Alternative

Tarmac Paving

550mm build up of: 550mm build up of:
e 350mm crushed aggregate sub-base Block Paver
e 70mm AC 32 e 330mm crushed aggregate sub-base
¢ 60mm AC20 and e 60mm AC20
e 40mm surface course e 50mm sand bedding

100mm open grid paver (with 40%
openness)

RESULT
Material Option Tonnes Difference Lowest
CO2e (Tonnes COze) CO2e
Baseline 273 x
Alternative 257 -16 v
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BREEAM NC V6 MAT 01 CREDITS

The Mat 01 Results Submission Tool has been completed and confirms that a total of 4 credits
can be awarded at the concept design stage, as follows:

e BREEAM benchmark comparison = 0.7 credits
e Superstructure options appraisal = 2.67 credits

e Substructure and hard landscaping options appraisal = 1 credit

In addition to this it is expected that the following will also be undertaken:

e Third party verification of the LCA model & report at concept stage = 1 exemplary credit
e Alignment of the LCA and the LCC at concept stage = 1 exemplary credit

Therefore, a total of 4 credits have been achieved and it is anticipated that a further 2
exemplary credits will also be achievable.

COze COze Difference | Difference Result
Tonnes per m?/yr Tonnes % esu
Baseline 1383 4.54 - - -
Superstructure Design Option 1 1271 4.18 -112.00 -8.10 v
Design Option 2 1234 4.06 -149.00 -10.77 v
Design Option 3 683 2.24 -700.00 -50.61 v
Baseline 384 1.26 - - -
Substructure  Design Option 1 340 1.12 -44.00 -11.46 v
Design Option 2 369 1.21 -15.00 -3.91 v
Hard Bas.eline . 273 0.9 - - -
Landscaping Des!gn Opt!on 1 260 0.85 -13.00 -4.76 v
Design Option 2 257 0.84 -16.00 -5.86 v

Engineering Services Consultancy Ltd

02 February 2024
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APPENDIX A

Main > ESS50416 Plot B Windrush Units 18-20 LCA > Mat01_CO_SuperS_Opti > LCA for BREEAM UK > Input data : Bullding malerials

[ mato1_cp_supers_opt1

Building materisls  Enengy consumption, anrual ‘Waler consumption, anrual Construction sibe operations Emissions and removals Building area
b 4 Matorial Country Data source Type Upstroam  COZs  Unit Standard
r r | Y ! [ . : |
Clear Filier: * Fiker: -| Filier. =|| Fiker = || Fibe: = || Fiber: ¥ || Filer: + Filler: -|

nFll in the material conswmptions by material fype. You may il in al matenals emped together, or on separaile rows for example by bype of structune. Unless instructed ofhersise, use gross
amounts {ind. losses) Maienals can be added in any sechon. Maienal selecion help.

Completeness (%) and plausibility checker (-)

1. Foundations and substructure . out of scops - Add to scopa

2. Vertical structures and facade & p40 Tonnes COw -61%

External walls and facade = Comparo answors - [ Create agroup  <f Move materials &2 Add to compars

Start typing or click the aro

Rosource 2 Chuantity & M CO:m? Comment? RICS catngory (5 Transpart, kilometers {2

Sandwich panel with plasswood insul ? 1218 || m2 6Tt = 5% External wail - Busit up E 2.8.1.External enclosing B | Trailsr combmasion, S0
L J 2

Sandwich panel with sione wool | 7 {0 10| mE w 1281 - % External wail - Composile = 2.5.1.Exiernal enclosing B0 | Trailsr comisnaton, 40

Columns and ring wertical = wpare answers = [ Croate a growp  +3+ Move materials &8 Add to compare

Star typing or click the aro

Rosource 2 Cluantity & @b Coe:  Comment 2 RICS category (8 Transport, kilometers. & = Sorv
Structural steel profies, genenic, ? M2kl | kg W St8E- AT Eneal frame - Kot rolled E 2.1, Frame 110 | Trader combination, 40 fs b
Structural holiow stest sections (H 7 45100 || kg + 126t - 9% ‘Saeel frame - oold rioled 2.1.1 5o frames 4[] Trader combination, 40  As by

Intormal walls and non-bearing structures = Compare answers = @ Createa group < Move materials 88 Add to compare

Start typing or click the arro

3. Horizontal structures: beams, floors and roofs @ 431 Tonnes Cise - 36 %

Filoor slabe, ceilings, roofing decks, boams and roof = Compare answors - B Crexte 2 growp  +f+ Movo materials & Add to compans

Start typing or click the aro

Resource = Chusantity & & CO;p: Comment 2 RICS category Transpart, kilometers § =
Structural steel prafies, genena, ? 20| kg v G5E = 6% Upper Floor Structural -Sbb:!' a 2.Z Upper floor 110 | Traiker combinason, 40
Profiled sieel decking for compo ? i+ SE2 || mZ W HBE - T%: Upper fioor - Metal deck E 221 Floors 110 | Trailer combinason, 40
Reinforcement stesl mesh (rebar), 1 ? 168724 || g w L3t 0.1% Upper fioor - Reinforcement B 221 Fioors 110 | Traiker combinagon, 40
Ready-mix concrete, nommal strength ? B3 m3w K Upper fioor - Concrese ; E| 2 2 Upper floor &3 | Conoress miner ock
Raized access fioor pedestals, for ? TIEAG96 | kg w 45t:02% | Raised acosss fcor feet 5| 3122 Raiged acoess 110 | Trailer combinason, 40
Raised access foaring panets, chip 562 || mZ w Bt - 5% Raised acoess foor panels B 3.2 2 Raised acoess 118 | Trailer combinason, 40
Sancwich panel with glasswoo insul ? 4701 || m2 w 264t - 15% Rood E 2.3 Rool= 80| Traller combinason, 40
Cormugaied rooflight GRP sheets, & ? 4TH || mZ w A3t 3% Roofights E‘ 2 3% Rooflights @3 | Trailer combinaSon, 40

4. Other structures and materials & 52 Tonnes GO -4 %
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Othor structures and materials = Comparo answers - B Creste agroup < Moo materials & Add to compare
Start typing or click the aro

Rosource = Cuantity = dlCO:e s Commont s RICS categary (# Transport, kilometers (2 Sor
As

Precast concrele staircase, 2 figh " 63579 | kg W 3. 0.9% Priscast Saair @ 24 Erairs. and mmps &0 | Traler combirason, 40

Windows and doors = Compare answors -  BCreate agroup < Mowo matorials £& Add to compare

Start typing or click the aro

Rosource = Cuantity = B COe: Comments RICS cassgory (0 Transport, kilometers () ¢

ae - % Window 5] 26 Windows. and exdemal 130 | Trafer combinason. 4

Mnmmm.mg:z? ans 2w

Finishos and coverings = Compare answors - ) Crexte a group  +f+ Move materials B Add to compare
Main > ESS0416 Plot B Windrush Units 18-20 LCA > Mat01_CD_SubS_HL_Opt1 > LCA for BREEAM UK > Input data : Building materials

Ef Mat01_CD_SubS_HL_Opt1

Building materials Enargy consumption, annual ‘Water consumption, annual Construction site operations Ermnissions and removals Building area
l Material Country Data source Type Upstream CO2e Unit Standard
Clear [ Filter: v Filter: b Filter: b Filter: * Filtar: = “ Filter: = || Filter: * Filter: hd

nFiI in the material consumptions by material type. You may fill in all materials lumped together, or on separate rows for example by type of structure. Unless instructed otherwise, use gross
amounts (incl. lossas). Materials can be added in any section. Malerial selaction halp.

Completeness (%) and plausibility checker (-)

1. Foundations and substructure &b 384 Tonnes COse - 100 %

Materials in the foundations will never be replaced, no matter assessment pericd length (except for RE2020 and FEC tools). For BREEAM UK Mat 1 IMPACT equivalent provide the data for site excavation fuel use
here, choose resource Excavation works.

Foundation, sub-surface, basement and retaining walls = Compare answers - Create a group  +f* Move materials 38 Add to compare

Start typing or click the arro

Resource = Quantity = @ COes Comments RICS category (@  Transport, kilometers (@ * S
Ready-mix concrete, normal strangth ? 2025 . m3 w BSL- 17% Foundations - concrele 1.5ubstructura BO Concrete mixar truck Pe
Reinforcement steel (rebar), generi ? 20250 || kg W 11t-3% Foundations - Steel 1.1.1.Standard 10 Trailer combination, 40 Pe
Ready-mix concrete, normal strangth ? a2 . m3 v. 281t - T6% Ground Floor Slab - 1.1.3.Loweast floor B0 Concrete mixer truck Pe
Reinforcement steel (rebar), generi ? 31570 | kg w i7t- 4% Ground Floor Slab - Steel 1.1.3 Lowest floor 110 Trailer combination, 40  Pe
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Main > ES50416 Plot B Windrush Units 18-20 LCA > Mat0i_CD_SubS_HL_Opt2 > LCA for BREEAM UK > Iinput data : Building materials

[%7 mMato1_cD_subs_HL_opt2
Bullding materials Energy consumplion, annual Waber consumplion, annual Consbruction site operations Emissions and removals Building area
Y Country Data sowrce Type Upstream  CO2e Unit
Clear | Filter: ¥ [ [Filter: ¥ [ Filler: 'J Filter: ¥ II Filter: 'J Files: 'J Files: 'J. Filles: b I
- . - L L L L= ! 4
1D Fil in the material consumptions by material type. You may il in lsrped of an rows Tor example by type of stuciue. Unless instnicted diherwise, use gross

amounis (ind. losses) Malerials can be added in any seclion. Material sslection beip.
Completeness (%) and plausibility checker (-)

1. Foundations and substructure

Baterials in the foundatians will never be replacsd, no matter assessment perod length (except for REX020 and FEC toals). For BREEAM UK Mat 1 IMPACT eguvalent provide She data for site sxcawvation fuel use
here, choose resource Excavalion works.

Foundation, sub-surface, basement and retaining walls = Compare answers = [ Create a group = Move materials &5 Add to compare

Start typing of click he arma

2. Vertical structures and facade - cu of scope - Add 10 scope

3. Horizontal structures: beams, floors and roofs . sut of scope - Add 1o scope

4. Other structures and materials . out of scope . Add to seope

5. External areas and site elements & 273 Tonnes COze - 100 %

Materials and constructions for external areas = Compare answers - [ Create agroup  ++ Move materials 28 Add to compare

Start typing or itk 1he ame

Resource @ Quantity @B COxes  Comment s RICS category @ Transport, kilometers (@ ¢
D] Asphait concrete base course 7 1055 |m? 27L-10% Access raad - Blmm AC3Z _- 8.2.1 Roads, paths and  Dala by constitisent
[+] m Asphait concrede base course 7 1055 |m? 18t - 7% Arcess road - B0mm AC20 821 Roads, paths and  Dala by eonsiitsent
Asphall, genenic, compacled, BEB5% ? 1055 m2v!. 40| mm 161 - 6% Access road - 40mm 8.2.1. Roads, paths and 30| Dumgper truck, 19 lon
Aggregate [crushed gravel), generic 7 1055 || m2 v‘!. 250 mm  2Ot.1% Access oad - Subbase - | B21Roads, pathsand 60 Durrger irusck, 19 ton
Ready-mix condnale, nodmal sirength ? 2357 [ m2 v- x| 200 | mm 1521 - 56% Servica Yard - Concréle | 821 Roads, paths and 80 Concrels mixer Fuck
| 4

Reinforcament stesl (rebar], genesi ? 16480 [ kg vi ot - 3% Service Yard - Sieal ; 821 Roads, paths and 110 Trailer combination, 40
m Agphall concrede base course ? 781 m? 13t - 5% Car Park - G0mm AC20 : | 8.2.1 Roads, paths and  Dala by consfileent
Asphall, generic, compacied, 5/25% ? 781 [ m2 v!. 40| mm 11i-4% Car park bays - 40mm y 8.2.1 Roads, paths and 30| Dumper truck, 19 ton
B[] Asphat concrete base course 7 751 |m? 151 8% Cat park creifalion - 70mm | 821 Reads, paths and Dala by cansfitient
Aggregate [cushed gravel), gensrc 7' 781 m2 v!. 350 | mm 29t- 1% Car park crcutalion- o B21Rcads, pathsand 80 Durrger ruck, 18 ion
Canerete paving biocks. semi dry mi 2 06| m2 v!. 60| mm  s1i-2% Fooipaths - block paving | 8.2.1Roads, pathsand 80 Trailer cambination, 40
Sand, compacted dry densily, 1682k 7 406 rr|2_v! S0|mm  0I3-0.1% | Foolpaths-beddngsand | 8.21Reads pathsand 60 Duirger trisck, 10 1on
Apgregate (cushed gravel), generic ? 406 | m2 vi, 150 | mm 0461 - 0.2% Faotpaths - aggregale | 821 Roads, paths and 30 Dumger iruck, 18 ion

1 :
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