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PROJECT DETAILS

Name of project: Blue Hills Farm, Birkenshaw

Name of Bridge or Structure: Proposed PROW Contiguous Retaining Wall
Structure reference no:

Summary:

This report is the approval in principle submission for a proposed contiguous piled
retaining wall which supports a PROW SPE/14/10 on site. The wall itself supports the
PROW at high level from residential gardens. The site is located at Blue Hills Farm,
Birkenshaw and is located behind plots 65 to 70

1. HHGHWAY DETAILS

1.1. Type of highway

1.1.1. Location and OS Map / Grid reference
Location: PROW SPE/14/10

OS Map: SE210001 27688
Grid Ref (X, Y): (419913, 427814)

1.2. Permitted traffic speed
PROW is for pedestrian access only.

1.3. Existing restrictions
None — PROW is an existing unmade footpath

2. SITE DETAILS

2.1. Obstacles crossed
None
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3. PROPOSED STRUCTURE

3.1.

3.2.

3.3.

3.4.

9:5.

3.6.

Description of structure and design working life

The retaining wall is to be a contiguous piled wall consisting of 600 dia piles at
750mm centres. A capping beam is to be cast on top of the piles in order to tie all
pile heads together. The retaining wall will be designed and installed by M&D piling
and will consist of a 1.8m fence fixed to the capping beam.

The maximum retained height for the wall will be 4.2m retained height located
behind plots 65 to 70 and as indicated on drawing numbers 7021 and 7022.

The structure is to be designed to have a design working life of 120 years in
accordance with CD 350.

Structural type
Contiguous piled wall with insitu reinforced concrete capping beam.

Foundation type

Contiguous piled wall will no have foundation, the piled wall will be free standing
and designed as a cantilever. Piled wall to be installed to suitable depth to
cantilever and retain the existing ground.

Span arrangements

Maximum retained height of the structure will be 4.2m and be installed over a
length of approximately 58.0m. Wall to cantilever vertically.

Articulation arrangements

N/A. Construction / movement joints will be used between adjacent sections of
capping beam where required to suit a maximum length of capping beam at 30.0m
long.

Classes and levels

3.6.1. Consequence class — BS EN 1990-2002+A1-2005 B3.1

Consequence class to be CC2 medium consequence for loss of human
life, economic, social or environmental consequences considerable.

3.6.2. Reliability class — BS EN 1990-2002+A1-2005 B3.2 & B3.3

Reliability class is to be associated with the consequence class detailed in
3.6.1.

Reliability Class RC2
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Factors for actions to be used KFl = 1.0

3.6.3. Inspection level

3.7.

3.8.

34.

Inspection Level 2 — Normal Inspection (inspection in accordance with the
procedures of the inspecting organisation)

Road restraint systems requirements

The retaining wall and capping beam will extend to approximately 150mm higher
than corresponding existing levels and will act as a small upstand to stop materials
falling onto the garden areas below. No vehicular traffic is possible on the top of
the wall, once constructed. A 1.8m high timber fence will be installed to the top of
the capping beam to provide privacy to the garden areas below.

Proposals for Water Management

A French drain will be installed in front of the wall at low level to catch any water
seepage through the contiguous piled wall. The French drain discharges to the
property drainage system. To avoid designing the wall for water pressure,
perforated weep hole tubes will be pushed horizontally between the piles at
1000mm staggered vertical centres — all detailed by specialists.

Proposed arrangements for future maintenance and inspection.

3.9.1. Traffic management

No traffic management will be required to inspect or maintain the retaining wall.

3.9.2. Arrangements for future maintenance and inspection of structure. Access

arrangements to structure.

Future maintenance and inspection is anticipated to be required within the design
life of the structure. When maintenance is required, the wall can be inspected from
the private dwellings. In order to inspect the rear face of the contiguous wall,
temporary works measures would be required to remove backfill material.

The contiguous piled wall and fencing adjacent to the public right of way at the top
of the wall, will remain the responsibility of the adjacent householders, to be cited
on the property title deeds.

3.10. Environment and sustainability

Use of cement replacement materials such as GGBS & PFA can be used providing
the specification of DC-2 is adhered to on site.
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3.11.

Durability. Materials and finishes

Item Material Finish / Location
Reinforced concrete to be .
D Iphate cl DC-2
C35N/mm? in accordance Ej;fsrLf:ga:Se )rz;ssto g S
ith BS 8500-1 and BS EN '
Contiguous 2/66_1_ an EN 206-1:2013 for minimum
piles B500B Steel reinforcement in 1COO years S§S|gln wgrklng ife.
accordance with BS 4449 orresponding location on
and BS EN 10080. the structure.
Reinforced concrete to be : )
C35N/mm? in accordance Eeygn sulplhate )c(l|f1sst D§S2
Reinforced with BS 8500-1 and BS EN xposure class, A 10
EN 206-1:2013 for minimum
concrete 206-1.

capping beam

B500B Steel reinforcement in
accordance with BS 4449
and BS EN 10080.

100 years design working life.

Corresponding location on
the structure.

Masonry
facade

Masonry to be facing
stonework to match main
dwellings on site

Concrete corbel detail
required to sit masonry on
below ground level in front of
the wall.

3.12. Risks and hazards considered for design, execution, maintenance and
demolition. Consultation with and/or agreement from Overseeing

Organisation

Danger of falling into deep excavation during removal of fill to front of wall, suitable
barrier around fall potential areas will be provided to mitigate the risk.

Danger of heavy lifting of reinforcement cages for capping beam.

RAMs details provided by Piling contractor — refer to appendix.

3.13.

Estimated cost of proposed structure together with other structural forms

considered (including where appropriate proprietary manufactured
structure), and the reasons for their rejection (including comparative whole
life costs with dates of estimates)

Structure costs are expected to be £100,000. Other proposals included an in-situ
reinforced concrete wall however this was discounted, along with other traditional
retaining walls as large disruption and land loss would be required to construct.
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3.14. Proposed arrangements for construction

3.14.1.

3.14.2.

3.14.3.

3.14 4.

Construction of structure

A Piling mat will be constructed at the top of pile capping beam level to the
extents that the wall is required. A piling rig will then be used to install the
contiguous piles from ground level. Once piling works have been
completed the heads of the piles will be cropped and tied into an in-situ
reinforced capping beam. Following installation of the capping beam an
excavator will be used to remove the soil in front of the wall. Once
excavated to full depth a low-level concrete nib will be installed onto the
front of the contiguous piled wall via resin anchors. This nib will ultimately
support the masonry leaf fagade.

Traffic management

It is anticipated that the works can be undertaken with no effect to the
adjacent PROW.

Service diversions

No service diversions are anticipated as part of these works. Prior to works
commencing a full service survey will need to be undertaken along piling
line.

Interface with existing structures
No existing structures are anticipated to be modified.

3.15. Resilience and security

Contiguous piled wall will be constructed using 600 diameter piles. No
design for any terrorist activities has been undertaken.
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4. DESIGN CRITERIA
4.1. Actions

4.1.1. Permanent actions
All permanent actions calculated using BS EN 1991-1-1 and UK national annex.

Lateral earth pressures.

Loading will be applied and combined in accordance with BS EN 1990 and BS EN
1991 as amended by the relevant national annex for both ULS and SLS.

In accordance with BS EN 1997-1:2004, for ULS design the level of excavation in
front of the wall should, be lowered below the nominally expected level by an
amount Aa. The value of Aa for a cantilever wall should equal 10% of the wall
height above the excavation level, limited to a maximum of 0.5m.

4.1.2. Snow, Wind and Thermal actions
Wind load allowed for fence to top of capping beam. In accordance with BS EN
1991 and national annex.

Snow loading not considered for embedded retaining walls.

Thermal actions not considered for embedded retaining walls.

4.1.3. Actions relating to normal traffic under AW regulations and C&U
regulations

None, Applied load is from a PROW accessed by pedestrian loading only.

4.1.4. Actions relating to General Order traffic under STGO regulations
None

4.1.5. Footway or footbridge variable actions

A surcharge load of 10kN/m? has been allowed for pedestrian loading in the design
in accordance with BS8002:2015 table 7.

4.1.6. Actions relating to Special Order traffic, provision for exceptional
abnormal indivisible loads including location of vehicle track on deck
cross-section

None

4 .1.7. Accidental actions

Large machinery and plant will not be able to access behind the wall once
excavations have been completed to the wall frontage. No accidental actions to be
allowed for.
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4.1.8. Action during construction

Geotechnical actions and construction loads to be in accordance with 43 and 4.11
of BS EN 1991-1-6 and NA to BS EN 1991-6

4.1.9. Any special action not covered above

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

None

Heavy or high load route requirements and arrangements being made to
preserve the route, including any provision for future heavier loads or
future widening

None

Proposed minimum headroom provided
None

Authorities consulted and any special conditions required
Kirklees Council

Standards and documents listed in the Technical Approval Schedule
TAS dated November 2023 - See appendix A.

Additional relevant DoT standards published since the above edition of the TAS
including amendments, are listed as follows:

None

Proposed departures from standards listed in 4.5
None

Proposed departures from standards concerning methods for dealing with
aspects not covered by standards listed in 4.5

None

Proposed safety critical fixings
None
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5. STRUCTURAL ANALYSIS

5.1.

5.2.

53.

5.4.

Methods of analysis proposed for superstructure, substructure and
foundations

The contiguous piled wall will be designed as a cantilever structure to BS EN 1992-
1-1:2004 Design of concrete structures and BS 8004:2015 + A1:2020 code of
practise of foundations and BS EN 1997. All designs to be undertaken by
specialists.

The contiguous piled wall shall be analysed within “CADS piled wall suite” a flexible
retaining wall soil/structure interaction computer program that allows the used to
study the deformations of, and stresses within, the structure through a specified
sequence of construction.

Description and diagram of idealised structure to be used for analysis

The contiguous piled wall will be analysed to resist lateral forces imposed by earth
pressures.to Eurocode 7 Refer to Appendices B, C and D.

Hydrostatic pressure has been ignored from the calculations in this instance. This
is because he structure will have weepholes installed between the piles to relieve
any hydrostatic pressure behind the wall.

Assumptions intended for calculation of structural element stiffness

600mm diameter piles at 750mm centres. Maximum length 10m to 11.5m from
piling mat level. Wall stiffness for short term analysis stages shall be based on
uncracked concrete properties, cracked concrete properties will be adjusted at
later stages in the analysis.

Proposed range of soil parameters to be used in the design of earth
retaining elements

Earth pressure coefficients Ka and Kp to be used in the design shall be calculated
using rankines method. Coefficient of earth pressure at rest ko’ will be assessed
from effective shear strength parameter and an assessment of stress history and
likely over consolidation ratio.
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6. GEOTECHNICAL CONDITIONS

6.1.

6.2.

6.3.

6.4.

Acceptance of recommendations of the ground investigation report
(references/dates) to be used in the design and reasons for any proposed
changes

The Ground investigations reports by lan Farmer Associates are generally
accepted in so far as those aspects relating to the design of a contiguous piled
retaining wall.

Summary of design for highway structure in the ground investigation
report

General fill onto Clay and Mudstone.
Phi for load distribution 30.0 degrees.
Bulk density 20.0kN/m?

There is a relatively low risk of encountering Wheatley Lime Coal. If encountered,
the coal should be over excavated and replaced with minimum 1m thick inert clay
fill in all directions to provent spontaneous combustion.

Refer to Appendix E

Differential settlement to be allowed for in the design of the structure
N/A

If the ground investigation report is not yet available, state when the results
are expected and list the sources of information used to justify the
preliminary choice of foundations

N/A
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7. CHECK

7.1. Proposed Category and Design Supervision Level
Category 1.

DSL2

7.2. If Category 3, name of proposed Independent Checker
N/A

7.3. Erection proposals or temporary works for which Types S and P Proposals
will be required, listing structural parts of the permanent structure affected
with reasons

There are no Type S or Type P temporary works proposals.
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8. DRAWINGS AND DOCUMENTS

8.1. List of drawings (including numbers) and documents accompanying the
submission

8.1.1. Drawings (See appendix B)

Reference Title

09.21001-ACE-2Z-XX- Boundary Retaining Wall, Plots 65-70 (1)

DR-S-7021 — P4

09.21001-ACE-ZZ-XX- o

DR-S-7022 — P4 Boundary Retaining Wall, Plots 65-70 (2)
09.21001-ACE-ZZ-XX- o

DR-S-7023 — P2 Boundary Retaining Wall, Plots 65-70 (3)

09.21011-ACE-00-ZZ-
DR-C-3201 - P11

T30295 — Retaining wall | Proposed Pile Layout, House Type:
Rev B Retaining Wall Plot: 65-70

09.21001-ACE-00-ZZ-
DR-C-3600 — P4

External Levels Phase 1, Sheet 2 of 2

PROW Sections Sheet 1 of 2

8.1.2. Documents

Reference Title

Appendix A Technical Approval Schedule TAS
Appendix B Drawings

Appendix C Idealised Structure

Appendix D Not used

Appendix E Geotechnical Information

Appendix F Not used

T30295 Contract Design (M&D Foundations)
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9. THE ABOVE IS SUBMITTED FOR ACCEPTANCE

Design Team Leader

Signed

Name Paul Gill

Engineering Qualifications BEng (Hons)

Name of Organisation Adept Consulting Engineers Ltd

Date 20.11.23

Check Team Leader

Signed

Name Erol Erturan

Engineering Qualifications BSc, MSc, BEng, MICE, MIStructE

Name of Organisation Adept Consulting Engineers Ltd

Date 20.11.23

10. THE ABOVE IS REJECTED/AGREED SUBJECT TO THE
AMENDMENTS AND CONDITIONS SHOWN BELOW

Signed
Name Claire Richardson
Position held Principal Engineer - Bridges & Structures

Engineering Qualifications @ BEng CEng MICE

TAA Kirklees Council
02-09-2024

Date
For the avoidance of doubt, doc ref T30295 does not form part of the AlP.

For and on behalf of Kirklees Council
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APPENDIX A

LIST OF RELEVANT DESIGN DOCUMENTS
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TECHNICAL APPROVAL SCHEDULE (TAS)

Schedule of Documents Relating to Design of Highway Bridges and Structures

(All documents are taken to include revisions current as of 18 December 2023)

Additional standards needed for a particular design should be added to the section at the bottom of the

TAS.

The Designer is responsible for ensuring that the standards and references given in the schedule are

correct and up to date.

Tick all the documents used (v)

Eurocodes and associated UK National Annexes

Used Eurocode part

Title

Amendment/
Corrigenda

Eurocode 0 Basis of structural design
v BS EN 1990:2002 +A1:2005 | Eurocode 0: Basis of structural design +A1:2005 See CD 350 section
Incorporating 7 for additional
corrigenda guidance.
December 2008
and April 2010 This document is to
be used until 30
March 2028. After
which it will be
superseded by BS
EN 1990:2023
v NA to BS EN 1990:2002 + UK National Annex to Eurocode 0 Basis of | National See CD 350 section
A1:2005 structural design Amendment No.1 7 for additional
guidance.
Eurocode 1 Actions on structures
v BS EN 1991-1-1:2002 Eurocode 1: Actions on structures. Corrigenda
General Actions. Densities, self-weight, December 2004
imposed load for buildings and March 2009
v NA to BS EN 1991-1-1:2002 | UK National Annex to Eurocode 1: Actions | Corrigenda July
on structures. General Actions. Densities, 2019
self-weight, imposed load for buildings
corrigenda
DBeecember2004
and-Mareh-2009
leads corrigendaJune
2007-December
2045-and-Osctober
2018
v BS EN 1991-1-4:2005 Eurocode 1: Actions on structures. +A1:2010
+A1:2010 General Actions. Wind actions Corrigenda July
2009 and January
2010
v NA to BS EN 1991-1-4:2005 | UK National Annex to Eurocode 1: Actions | National
+ A1:2010 on structures. General Actions. Wind Amendment No.1
actions
and-Mareh-2009
NA-te-BS-EN-1991-1-5:2003 | UkKNational-Annexto-Eurocedet-Astions | -
actions
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Eurocodes and associated UK National Annexes

Used Eurocode part

Title

Amendment/

Corrigenda

Notes

; .

7:2006+A1:2014

on structures. Part 1-7 : Accidental actions

Incorporating
corrigenda August

v BS EN 1991-1-7:2006 Eurocode 1: Actions on structures. +A1: 2014
+A1:2014 General Actions. Accidental actions Corrigendum
February 2010
v NA+A1 to BS EN 1991-1- UK National Annex to Eurocode 1: Actions | +A1:2014 See CD 350 for

additional guidance.

2014 and
November 2015
v BS EN 1991-2:2003 Eurocode 1: Actions on structures. Traffic Corrigenda See CD 350 section
loads on bridges December 2004 7 for additional
and February guidance.
2010
v NA +A1:2020 UK National Annex to Eurocode 1: Actions | Corrigendum No.1 | See CD 350 section
to BS EN 1991-2:2003 on structures. Traffic loads on bridges Amendment June | 7 for additional
2020 guidance.
Eurocode 2 Design of concrete structures
v BS EN 1992-1-1:2004 + Eurocode 2: Design of concrete Incorporating
A1:2014 structures— Part 1-1: General rules and corrigendum
rules for buildings January 2008,
November 2010
and January 2014
v NA + A2:2014 to BS EN UK National Annex to Eurocode 2: Design
1992-1-1:2004 + A1:2014 of concrete structures — Part 1-1: General
rules and rules for buildings
v BS EN 1992-2:2005 Eurocode 2: Design of concrete structures Corrigendum July
— Part 2: Concrete bridges — Design and 2008
detailing rules
v NA to BS EN 1992-2:2005 UK National Annex to Eurocode 2: Design -
of concrete structure — Part 2: Concrete
bridges — Design and detailing rules
BS-EN-1992-3:2006 Eurocode2:-Design-of conerete-strustures | -
structures
o I )
BS-EN-1992-4:2018 Eurocede2:-Desigh-of conerete-structures
P - Desi ‘s : ; )
coenerete
; ) ; :
Eurocoede-3 Desigh-of steel-structures
superseded-by-BS
EN-1993-1-1:2022
NA+A1:201446 BSEN UK-National-Annexto-Eurocede-3:-Design | -
los o
BS-EN-1993-1-3:2006 Eurocede-3:Design-of steel-structures— Corrigendum
Part1-3-Generalrules—Supplementary November-2009
rulesforcold-formed-membersand
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Eurocodes and associated UK National Annexes

Used Eurocode part Title Amep Clme Notes
Corrigenda
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Eurocodes and associated UK National Annexes

Used Eurocode part

Title

Amendment/

Corrigenda

structures

Eurocode 4 Design of composite steel and concrete structures
and-conerete-structures—Part1-1 General | 2009
rules-and-rulesfor buildings
NA-toBS-EN-1994-1-1:2004 | UK Natioral-Annexto-Eurocode4:Design | -
of composite-steel-and-concrete-structures
—Part-1-1-General rules-and-rules for
buildings
and-conerete structures —Part 2 General 2008
rules-and-rulesforbridges
NA-to-BS-EN-1994-2:2006 UK-National-Annexto-Eurocode4:Design | -
of composite-steel-and-concrete-structures
—Part 2 Generalrules-and-rulesfor
bridges
Eurocode 5 Design of timber structures
2006
common-rules-and-rules-for buildings
BS-EN-1995-2:2004 Eurocode-5:-Design-of-timberstructures— | -
Part 2 Bridges
NA-to-BS-EN-1995-2:2004 UkK-National-Annexto-Eurocode-5:Design | -
oftimberstructures—Part 2 Bridges
Eurocode 6 Design of masonry structures
BS EN 1996-1- Eurocode 6: Design of masonry +A1:2012 This document is to
1:2005+A1:2012 structures — Part 1-1 General rules for Corrigenda be used until 30
reinforced and unreinforced masonry February 2006 March 2028. After

and July 2009

which it will be
superseded by BS
EN 1996-1-1:2022

+A1:2042

Eurocode 7

Geotechnical design
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Eurocodes and associated UK National Annexes

Amendment/

Used Eurocode part Title Corrigenda

v BS EN 1997- Eurocode 7: Geotechnical design — Part | +A1:2013 This document is to
1:2004+A1:2013 1 General rules Corrigendum be used until 30
February 2009 March 2028. After

which it will be
superseded by BS
EN 1990:2023

v NA+A2:2022 to BS EN 1997- | UK National Annex to Eurocode 7: +A1:2013 Supersedes
1:2004+A1:2013 Geotechnical design — Part 1 General Incorporating NA+A1:2014 to BS
rules Corrigendum EN 1997-

No.1, Amendment | 1:2004+A1:2013
1 —July 2014 and
Amendment 2 -

2022
v BS EN 1997-2:2007 Eurocode 7: Geotechnical design — Part 2 Corrigendum June
Ground investigation and testing 2010
v NA to BS EN 1997-2:2007 UK National Annex to Eurocode 7: -
Geotechnical design — Part 2 Ground
investigation and testing
Eurocode 8 Design of structures for earthquake resistance
buildings 2013
NA-to-BS-EN-1998-1:2004 UK-National-Annexto-Eurocode-8:Design | -
of structures-for-earthquake resistance —
rules-for-buildings
2:2005+A2:201H1 earthquakeresistance —Part-2 Bridges February-2010
and-February
2012
NA-to-BS-EN-1998-2:2005 Uk-National-AnnextoEurocede 8- Design | -
of structures-for-earthquake resistance —
Part 2 Bridges
BS-EN-1998-5:2004 Eudrocode-8:-Design-ofstructuresfor -
f
cart Guake |’es sta. 1oe—ra £6
oundat ORS- Folaining stfuctiresa e
NA toBS ENI99852004 gEEEEEI. cak-aspects : - -
UK-National-Annex to Eu essde's Desigr
Pe St;eéu eslle. ea’t quallz_e resistance
and-geotechnical-aspests
Eurocode 9 Design of aluminium structures
rules corrigendum March2028-After
superseded-by BS
EN-1999-1-1:2023
structuralrules GCorrigendum-Net
At1:2014 structures—Part-1-3-Structures be-used-until-30
superseded-by BS
EN-1999-1-3:2023
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Eurocodes and associated UK National Annexes

Used Eurocode part Title Amep Clme Notes
Corrigenda

BSI Published Documents

For guidance only unless clauses are otherwise specified in CD 350 Appendix A.

Used Published Document Title Notes
reference

guidanee:
v PD 6694-1:2011 + A1:2020 Recommendations for the design of Incorporating Corrigendum January 2022
structures subject to traffic loading to BS
EN 1997-1 See CD 350 Appendix A for additional
guidance.
PB6695-1-9:2008 Recommendationsforthe-design-of See-CB-350-Appendix-Aforadditional
structuresto-BS-EN-1993-1-9 guidanee:
PD-6695-1-10:2009 Reecommendations-for-the-design-of See-CB-350-Appendix-Afor-additional
structures-to-BS-EN-1993-1-10 guidanee:
tneorperating-Corrigendum to-BS-EN-1993 guidanee:
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Product Standards referenced in British Standards or Eurocodes

Used Product Standard reference Title

British Standards
Used British Standard reference

The Manual of Contract Documents for Highway Works (MCHW)

Used MCHW reference Title Notes

v MCHW Volume 1: Specification for Highway Works Specification compliant with the
October 2022 execution standards must be used. A
Departure is necessary for the parts
where a compliant revision has not
been published.

Amendments October 2022
Supersedes April 2022 version

v MCHW Volume 2: Notes for guidance on the Specification Notes for guidance compliant with the
October 2022 for Highway Works execution standards must be used. A
Departure is necessary for the parts
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where a compliant revision has not
been published.

Amendments October 2022
Supersedes November 2021 version

v MCHW Volume 3: February 2017 Highway Construction Details

The Design Manual for Roads and Bridges (DMRB)

Used DMRB Title
reference

v GG 101 Introduction to the Design Manual for Roads and Bridges Replaces GG 101
Revision 0.1.0 Revision 0

v CG 300 Technical approval of highway structures Supersedes BD 2/12
Revision 0.1.0

v CG 302 As-built, operational and maintenance records for highway structures Supersedes BD 62/07
Revision 0

cb127 | Cross-sections-and-headrooms Replaces Tb-27/05-and-TD

v CD 350 The design of highway structures Supersedes BD 100/16, BA
Revision 0 57/01, BD 57/01 and IAN
124/11

v CD 351 The design and appearance of highway structures Supersedes BA 41/98
Revision 0

cb352 | Designofroadtunnels Supersedes-BB-78/99
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The Design Manual for Roads and Bridges (DMRB)

Used DMRB Title
reference

A3 | Roaddrainage-and-the-waterenvironment Supersedes-HD45/09

Revisi
D149 B - - — F NEET
Revision0 superseded-HA-65/94-and
HA-66/95
Interim Advice Notes
IAN reference Title Notes
v IAN 105/08 Implementation of construction (design and management) 2007 and

the withdrawal of SD 10 and SD 11

Miscellaneous

Used Standard reference

v CIRIA C686 Safe Access for Maintenance and Repair
conerete
management
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REVISIONS

o) Description Date | By

GENERAL

— DO NOT SCALE THIS DRAWING.
— NOT TO BE USED FOR
SETTING OUT PILE POSITIONS
—ALL PILES ARE EQUALLY
SPACED UNLESS DIMENSIONED
OTHERWISE

L T T T T T T T I T T T I ] T T T ey

w0 Wi TRTAA

CONCRETE

ALL CONCRETE TO BE GRADE C35
USING 20mm AGGREGATE.

Min. CEMENT CONTENT = 300kg/m3
Max. WATER/CEMENT RATIO = 0.5
CEMENT TYPE = OP.C.

KEY CONCRETE COVER TO BE 75mm
UNLESS NOTED OTHERWISE
@RV No.i 4.2m
RETAINED HEIGHT
600mm ¢ ® 750mm
¢/c 11.5m PILE
LENGTH

‘WORKS TO BE COMPLETED BY
O RW No.2 3.65m 'SUPERSTRUCTURE CONTRACTOR PRIOR TO.
RETAINED HEIGHT 'PILING TEAM ATTENDING SITE.

600mm ¢ @ 750mm Provision of WLC.
©/cA0m PILE LENGTH Provision of water supply (by external tap).

of empty skip (and subsequent
exchange as required).

4. Location and identification of all services or,
Written notification to be supplied to M&D
Corfirming there are no hazardous services in
the viongy of

5. Any necessary reparsidiversions of

Provide Gontinuous and unambiguous datum
level 1.0m above level of proposed structural
slab.

8. Protection of access routes using plywood
overlaying visqueen to all areas agreed at pre
start meeting.

Erection of safety / security fencing to screen
off working area from house occupiers &
general public,

Completion of M&D form confirming above
works are complete.
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APPROVAL IN PRINCIPLE FOR DESIGN
O Kirklees

COUNCIL
Scheme title: PROW Retaining Wall, Birkenshaw Struc Ref:
Structure title: Proposed Contiguous Piled Wall Rev A —19/12/2023

APPENDIX C

Idealised Structure




600mm diameter Piles at 750mm c/c Page No 3
Analysis
CADS Piled Wall Suite Version 6.07 Project T30295
Design of embedded retaining walls and cofferdams File Name ... wall_am_cbsi_01.pw,
Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 4.2m Date 27/11/2023

Stage ref. 3
Stage type Moment load

169.75 10 kN/m2

\ 10 kKNm/m

Fill

165.55

CLAY

Mudstone
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APPENDIX E

Geotechnical Information
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2230244

Project Title: Blue Hills Farm

Client:
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Title:
Scale:

Fig A1.2 Exploratory Hole Location Plan
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Plant used: Project: Location ID:
Mazenza M13 Blue Hills Farm
Dates: Client: RO 05
13/11/2020 Mr. C. Ives Sheet 1 of 3
Rotary Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 419910.93E 427826.83N 166.62mOD Js 1:50 2230244
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI FI Samples & Test Result (';neég) (%’ét(hn(e':g) Strata Description Legend sl sl
0.10m - D4 0.30 MADE GROUND: Grass over, soft dark brown, slightly sandy,
0.10m - ES1 (0.30) slightly gravelly CLAY with frequent rootlets. Gravel is subangular
0.40m - D5 166.32 | 0.30 to subrounded, fine to coarse of mudstone, sandstone and coal.
0-40m -ES3 166.12 | 0.50 | MADE GROUND: Soft orangish, brown mottled orange and grey,
0'70m -D6 slightly sandy, slightly gravelly CLAY. Gravel is subangular to
0.70m -ES5 subrounded, fine to coarse of mudstone and coal.
' MADE GROUND: Soft blueish grey, friable, slightly sandy, gravelly
B CLAY. Gravel is subangular to subrounded, fine to coarse of 1
mudstone and coal.
(1.50)
[ 164.62 | 2.00 Orange CLAY with mudstone and coal. 2
B (2.00) 3
[ 162.62 | 4.00 Grey MUDSTONE with coal fragments. 4
(1.50)
= OH -5
161.12] 5.50 Grey MUDSTONE with orange sandstone and occasional coal
fragments.
B -6
B -7
- -8
- =9
I 1 e T GConfinied next sheat 10
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)][ Flush Type [ Flush Return % [Depth (m)[Dia (mm)| Date [ Time [Depth (m)[Cased (m)]| Water (m) |Hand excavated pit from ground level to 1.20m.
0.00  30.00 Water 13/11 16:00  1.20 Descriptions based on flush returns from open hole
16/11 16:00 30.00 10.00 (drilling.
Borehole backfilled with bentonite.
Casing Diameter Water Strikes Monitoring Ir ions
Depth (m)[Dia (mm)[Strike (m)]Cased (m)[Sealed (m)[Time (mins]Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: D IFARC
| og status: DRAFT v01.01




Plant used: Project: Location ID:
Mazenza M13 Blue Hills Farm
Dates: Client: RO 05
13/11/2020 Mr. C. lves Sheet 2 of 3
Rotary Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 419910.93E 427826.83N 166.62mOD Js 1:50 2230244
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI FI Samples & Test Result (';neég) @;’é}(hn(e':g) Strata Description Legend sl sl
Grey MUDSTONE with orange sandstone and occasional coal
fragments.
=11
12
=13
14
OH (24.50) =15
— 16
=17
18
19
................................ Goniinied next sheet 20
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)] Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)][ Water (m)
Casing Diameter Water Strikes Monitoring Ir ions
Depth (m)[Dia (mm)[Strike (m)]Cased (m)[Sealed (m)[Time (mins]Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by: ™D

Log status: DRAFT

IFARC
v01.01




Plant used: Project: Location ID:
Mazenza M13 Blue Hills Farm
Dates: Client: RO 05
13/11/2020 Mr. C. lves Sheet 3 of 3
Rotary Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 419910.93E 427826.83N 166.62mOD Js 1:50 2230244
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI FI Samples & Test Result (';neég) @;’é}(hn(e':g) Strata Description Legend sl sl
Grey MUDSTONE with orange sandstone and occasional coal
fragments.
- =21
B 22
- 23
- 24
= OH — 25
B — 26
B - 27
- — 28
- 29
i 136.62 ] 30.00 End of Borehole at 30.00m 30
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)] Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)][ Water (m)
Casing Diameter Water Strikes Monitoring Ir ions
Depth (m)[Dia (mm)[Strike (m)]Cased (m)[Sealed (m)[Time (mins]Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: D IFARC
| og status: DRAFT v01.01




Plant used: Project: Location ID:
JCB 3CX Blue Hills Farm
Dates: Client: TP 02
09/11/2020 Mr. C. Ives Sheet 1 of 1
Location: Ground level: Logged by: Vertical scale: Contract ID:
Trial Pit Log 419938.15E 427825.96N 166.99mOD Js 1:25 2230244
Samples & In Situ Testing Strata Details
Depth Sample ID Test Result (';neég) e, Strata Description Legend [Scale| gawer | | Backil
MADE GROUND: Grass over, soft, dark drown, slightly sandy,
0.10-0.20 D2 slightly gravelly CLAY with frequent rootlets. Gravel is subangular
0.10-0.20 ES1 (0.40) to subrounded, fine to coarse including coal, brick, mudstone and
. sandstone. (Topsoil).
166.59 | 040 A BE GROUND: Soft- firm, orange brown, friable, slightly sandy,
I 0.50-0.70 D4 gravelly CLAY. Gravel is subangular to subrounded, fine to coarse B
0.50-0.70 | ES3 including coal and mudstone.
(0.90)
B -1
1'28 iy ]'gg E?s65 165.69 | 1.30 iADE GROUND: Firm, orange brown, friable, slightly sandy,
: : gravelly CLAY. Gravel is subangular to subrounded, fine to coarse
[ 165.49 | 1.50 including mudstone and coal.
’ : Firm, orangish brown, friable, slightly sandy, gravelly CLAY with w
1.60-1.80 D8 low cobble content. Gravel is subangular to subrounded, fine to
160-1.80 | ES7 coarse including mudstone, carbonaceous mudstone and coal.
Cobbles are angular to subangular up to 150mm including
(0.70) mudstone.
L -2
16479 220 End of Trial PRt at 2.20m
L -3
o 4
L -5
Termination: Stability: Remarks:
Walls remained vertical
Dimensions (Length m x Width m):
3.00 x 0.90
Water Strikes
Strike (m) | Time (mins) | Rose to (m) | Remarks
1.60 0 1.60 Seepage
Checked by: TD
IFATP v01.01
Status: DRAFT




Plant used: Project: Location ID:
JCB 3CX Blue Hills Farm
Dates: Client: TP 03
09/11/2020 Mr. C. Ives Sheet 1 of 1
Location: Ground level: Logged by: Vertical scale: Contract ID:
Trial Pit Log 419966.31E 427855.60N 170.23mOD Js 1:25 2230244
Samples & In Situ Testing Strata Details
Depth Sample ID Test Result (';neég) (%’ét(hn(e':g) Strata Description Legend |Scale| gawer | | Backil
MADE GROUND: Grass over, soft, dark brown, slightly sandy,
0.10-0.20 D2 slightly gravelly CLAY with frequent rootlets. Gravel is subangular
0.10-0.20 ES1 170.03 | 0.20 to subrounded, fine and medium including coal, brick, mudstone
: ) and sandstone. (Topsoil).
0.30-0.50 | D4 (0.30) MADE GROUND: Soft to firm, orange brown, friable, slightly
0.30-0.50 | ES3 . sandy, slightly gravelly CLAY. Gravel is subangular to subrounded,
f 16073 | 0.50 fine to coarse including mudstone and coal.
. . MADE GROUND: Soft to firm, orange brown, friable, slightly
sandy, very gravelly CLAY. Gravel is subangular to subrounded,
0.70-0.90 D6 (0.40) fine to coarse including mudstone, carbonaceous mudstone and
070-0.90 | ES5 coal.
085-1.10 | Ds 169.33 | 090 GABE GROUND: Orangish brown, subangular to subrounded,
F0.95-1.10 | ES7 fine to coarse slightly sandy, clayey GRAVEL including mudstone, 1
169.13 | 1.10 |.carbonaceous mudstone and coal.
’ : Stiff, orangish brown, friable, slightly sandy, gravelly CLAY with
1.20-1.50 [ D10 low to medium cobble content. Gravel is subangular to
1.20-1.50 | ES9 subrounded, fine to coarse including mudstone, carbonaceous
mudstone and coal. Cobbles are angular to subangular up to
200mm including mudstone. (Possibly re-worked in upper part)
(1.40)
- -2
h 4
[ 167.73 | 2.50 End of Trial Pt at 2.50m
B -3
- — 4
B -5
Termination: Stability: Remarks:
Walls remained vertical
Dimensions (Length m x Width m):
3.00 x 0.90
Water Strikes
Strike (m) | Time (mins) | Rose to (m) | Remarks
2.10 0 2.10 Seepage
Checked by: TD
IFATP v01.01
Status: DRAFT
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Blue Hills Farm, Off Whitehall Rd West, Birkenshaw

Job Ref.
T30295

M & D Foundations & Building
Services Ltd

Document Title

Contract Design Package

Sheet no./rev.

Brooklands Road
Adwick Le Street

Doncaster

Calc. by Date

BSI 07 December 2023

Chk'd by
BSI

App'd by
BSI

600mm Diameter CFA Retaining Wall Pile Design Calculations

1. Design Brief

M&D Foundations have been instructed to design and install bearing piles, contiguous wall piles for the above

project. It is proposed that the foundation system will utilise 600 mm diameter Continuous Flight Auger (CFA) Piles.

The piles have been designed in accordance with British Standards BS 8004:2015+A1:2020 + NA.

2. Data Provided

Specification:-

Drawings: -

Ground Investigation Report: -

None provided

BS EN 1992-1-1:2004 Eurocode 2: Design of Concrete Structures
BS 8004:2015 + A1:2020 Code of practice of Foundations

PD 6687-2:2008
BS EN 1536:2010
Ciria C760

AIP Revision P1, Status S2, Draft Copy, dated 17/11/2023

09.21011-ACE-00-ZZ-DR-C-3201 P9
09.21011-ACE-ZZ-XX-DR-S-7021 P2
09.21011-ACE-ZZ-XX-DR-S-7022 P2

Ground Investigation Report — 2230244 March 2021

Liquid and Plastic Limit Testing — Land at Blue Hills Farm, Birkenshaw,
BD11 2DU. Ref: 2281661/1) dated 05/10/2023

3. Geotechnical Soil Profile Adopted

Design Parameters adopted.

The Ground water has been taken as being below the toe of the pile.

Level Bulk Saturated | E Phi Wall Ka
(m AOD) | Description Density | Density (kN/m2) | degrees friction | Kp
169.75 | Fill 18 20 16000 25 0.5| 0.36
3.22
164.62 | Clay 20 20 15000 27 05| 0.33
3.6
162.12 | Mudstone 23 23 18667 28 05| 0.32
3.81
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4. Contiguous Pile Design Calculations

The geotechnical design of the retaining wall has been carried out in accordance with BS EN 1997-1:2004 Eurocode
7: Geotechnical design — Part 1: General Rules and with respect to the UK National Annex to this document. The
structural design has been carried out in accordance with BS EN 1992-1-1:2004 and the UK National Annex. The
recommendations of CIRIA C760 are also taken into account.

The CADS software package has been used to calculate the required minimum toe level and loads for design of
the Contiguous piled wall. Calculations for Design Approach 1 have been completed as allowed in the UK National
Annex. Combination 1 and 2 ultimate limit state (ULS) analyses have been carried out in accordance with BS
80021:2015 to assess the stability and loads on the wall. The relevant EC7 Combinations and Factors are included
in Appendix B.

A serviceability limit state (SLS) analysis has also been carried out to assess likely wall deflections. This analysis
has also been carried out using CADS software.

The calculation is presented for 600mm diameter CFA piles for a maximum safe working load surcharge of 10kN/m2
and as per the additional loads specified in the AIP document calculated using the CADS Pile Wall software and is

found onto suitable founding stratum.

The calculation is presented for a 600 mm diameter @ 750 mm c/c CFA contiguous pile wall calculated using CADS

Pile Wall Suite software.

5. Structural Design

A Pile diameter of 600 mm pile with the reinforcement shown in the table below is sufficient to cater for the shear

loads provided.

Pile Summary table:

Retaining Retained Pile Diameter/ Pile Length Reinforcement Cage
Wall Height (m) Spacing (mm) (m) Detail
No.1 4.2 600 @ 750c/c 11.5 8B32 with B10 Helical

at 150mm c/c

No.2 3.65 600 @ 750c/c 10
8B25 with B10 Helical
at 150mm c/c

Please note that we have not assessed the required projection/anchorage length of reinforcement into the pile caps,
any such connection detail should be provided by others. They should also check that sufficient length is available
in the difference between PPL and COL. The maximum working stress for both the 8B25 and 8B32 cage is
434.8N/mm2. for further information, please refer to the calculations to facilitate the assessment of anchorage
length.
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Concrete to be 35 N/mm? strength to Class DC-2 of BRE Special Digest 1. This satisfies the direct stress and

durability requirements and we would require confirmation of the acceptability of the above concrete class. Please

note that we have not assessed the required projection/anchorage length of reinforcement into the capping beam,

any such connection detail should be provided by others. They should also check that sufficient length is available

in the difference between PPL and COL. At present,

It is recommended to use a reinforced capping beam, as it provides a mechanism for the distribution of bending

moments, shear forces and vertical load (if applicable) onto several wall piles.

6.

Construction Sequence

The construction sequence below should be adhered too:

1.
2.
3.

Install piles from PPL level
Minimal dig of 0.50m and capping beam installation
Dig to formation level of 3.65m, 4.2m BGL

Action required by client for realisation of design

Acceptance of this design and any qualification therein at least one week prior to site commencement.

Any instruction issued to commence works on site verbally or otherwise prior to the receipt of any formal
acceptance of this design and qualification therein will be deemed to be confirmation of "acceptance of this
design and any qualifications therein, in its entirety."

The Mudstone level is assumed to be at 162.12m BGL, the pile length is to be confirmed on site.

Piling platform level assumed within the pile schedule has been confirmed by Client

A surcharge of 10kPa has been assumed in design, the client should confirm this is sufficient.

The maximum retained height including overall dig is 3.00m, 3.65m and 4.2m BGL. The client should ensure
the assumed formation level is not exceeded; any variations should be notified to the designer immediately.
Blinding (or other technique) should be placed upon excavation of the wall to ensure passive softening of the
wall does not occur.

The maximum retained height assumed should not be exceeded, any variations should be notified to the
designer immediately.

Appropriate drainage measures are assumed to be installed in the wall, so that the water level does not exceed
the formation level during its lifetime.

The wall should be monitored to ensure that the actual deflections do not exceed 50% of the theoretical values
quoted within this design. If the deflections differ, the designer should be notified immediately.

Fines migration of soil through the wall is the responsibility of the client.




BS 8004 : 2015 Geotechnical Design Factors

Design Approach for UK Design

Where:

A = Action Factors

M = Material Factors
R = Resistance Factors

Action Factors

Material Factors

Resistance Factors

Resistance factors ‘R’ are taken to be 1.0 in retaining wall design



600mm diameter Piles at 750mm c/c Page No 1
Analysis
CADS Piled Wall Suite Version 6.07 Project T30295
Design of embedded retaining walls and cofferdams File Name ...5m Wall_cBSI_00.pw
Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 3.65m Date 27/11/2023
Pile geometry
Pile top Level 169.75 m
Pile Length 10 m
Pile toe level 159.75 m
Soils and ground water initial data (Soils data given for active and passive sides)
Initial Ground Water level 0
Top Bulk  Sat' Young Young Cu C Wall Ka Kac
Level Description Dens Dens Mod Inc. C' Inc. Phi Shear Kp Kpc
m kN/m3 kN/m3 kN/m2 kN/m3 kN/m2 kN/m3 Deg Ratio
169.75 Fill 18.00 20.00 16000 0 25 50 .36
25 B0 3.22
164.62 CLAY 20.00 20.00 15000 0 27 .50 .33
27 .50 3.60
162.12 Mudstone 23.00 23.00 18667 0 28 .50 .32
28 .50 3.81
Construction sequence
Stage Level or
Ref Stage Type Angle Load Offset WidthLength
m/deg. kN(/m) m m m
1 Active surcharge 169.75 10.0 .0
2 A Passive side excavation 166.10

3 A Moment load

Code of practice

Code of practice or reference document Custom parameters (user selection)
Application of pressures for stability Not applicable for FOS=1 on moments
FOS on moments (stability check) 1.00

ULS factor on Tan(Phi) values 1.00

ULS fFactor on drained cohesion values 1.00

ULS factor on undrained cohesion values 1.00

ULS factor on active soil pressures 1.00

ULS factor on passive soil pressures 1.00

ULS factor on active water pressures 1.00

ULS factor on passive water pressures 1.00

ULS factor on loads applied to the soil 1.00

ULS factor on loads applied to the wall 1.00

FOS on embedment (stability check) 1.00

Correction factor on cantilever embedment 1.20



600mm diameter Piles at 750mm c/c

CADS Piled Wall Suite Version 6.07
Design of embedded retaining walls and cofferdams

Blue Hills Farm, Off Whitehall Rd West, Birkenshaw
Retained Height = 3.65m

Page No
Analysis

Project

File Name ...5m Wall_cBSI_00.pw

Engineer
Date

2

T30295

AM
27/11/2023

Wall analysis detail options

Nominal Phi for load distribution 30.0 Degrees
Depth of water filled tension cracks O m
Density of water 10.0 KN/m3
Minimum equivalent fluid density 5.0 kN/m3
Depth of passive softened soil 1.0 m

Continuity model for wall analysis
Deflection parameters

Wall moment of inertia 848230 cm4/m
Wall Youngs modulus 27000000 kN/m2

Pins at second and lower props



600mm diameter Piles at 750mm c/c

Page No
Analysis

CADS Piled Wall Suite Version 6.07
Design of embedded retaining walls and cofferdams

Project

3

T30295

File Name ...5m Wall_cBSI_00.pw

Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 3.65m Date 27/11/2023
Stage ref. 3
Stage type Moment load
169.75 10 kN/m2
Fill 10 kKNm/m
166.1
CLAY

Mudstone




600mm diameter Piles at 750mm c/c

CADS Piled Wall Suite Version 6.07
Design of embedded retaining walls and cofferdams

Page No
Analysis

Project

File Name ...5m Wall_cBSI_00.pw

4

T30295

Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 3.65m Date 27/11/2023
Tabular results from analysis of stage ref 3

Calc Active Active Active Pas' Pas' Pas' Total Bend. Shear Prop
Level Vert Earth Water Vert Earth Water NettMoment Force Deflt Force FOS

m kN/m2 KkN/m2 kN/m2 kN/m2 kN/m2 kN/m2 kN/m2 kNm/m  kN/m mm  kN/m

169.75 10.0 3.6 .0 .0 .0 .0 3.6 0 0 274 .00
169.25 19.0 6.9 .0 .0 .0 .0 6.9 .6 -26 253 .00
169.25 19.0 6.9 .0 .0 .0 .0 6.9 10.6 26 253 .00
169.00 23.5 8.5 .0 .0 .0 .0 8.5 11.5 46 243 .00
168.00 415 15.0 .0 .0 .0 .0 150 214 -16.3 202 .00
167.00 595 216 .0 .0 .0 .0 216 463 -34.7 16.3 .00
166.10 75.7 27.4 .0 .0 .0 0 274 869 -56.7 12.9 .00
166.10 75.7 275 .0 .0 .0 .0 275 871 -56.7 12.9 .00
166.00 77.5 28.1 .0 1.8 5.8 .0 223 929 -59.2 12.5 .00
165.00 955 34.6 .0 19.8 63.8 .0 -292 1546 -55.8 9.2 .05
164.62 102.3  37.1 .0 26 85.8 .0 -487 1733 -41.0 8.1 .10
164.62 102.3 34.2 .0 266 959 .0 -618 173.3 -41.0 8.1 .10
164.00 1147 38.3 .0 39.0 1406 .0 -102.3 184.2 9.9 6.5 22
163.00 134.7 45.0 .0 59.0 2126 .0 -167.6 112.3 14438 4.6 .51
162.47 1454  48.5 .0 697 251.0 .0 -202.4 9.7 2434 3.9 .70
162.43 146.2 48.8 .0 705 2538 .0 -205.0 0 2515 3.8 .72
162.12 152.3 50.9 .0 76.6 276.0 .0 -2251 -225 1464 3.4 .83
162.12 152.3  48.8 .0 766 2922 .0 -2434 -225 1464 3.4 .83
162.00 155.1 49.7 .0 794 3027 .0 -253.0 -225 105.3 3.2 .88
161.00 178.1 57.0 .0 1024 3904 .0 -333.3 0 0 1.8 1.28
160.00 201.1 64.4 .0 1254 4781 .0 -413.7 0 0 4 1.71
159.75 206.9 66.2 .0 131.2 500.0 .0 -433.7 0 0 0 1.82



600mm diameter Piles at 750mm c/c PageNo 5
Analysis
CADS Piled Wall Suite Version 6.07 Project T30295
Design of embedded retaining walls and cofferdams File Name ...5m Wall_cBSI_00.pw
Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 3.65m Date 27/11/2023

Graphical results from analysis of stage ref 3
Active Earth + Nett Water kN/m2  Passive Earth Pressures

-500 0 500
169 /
167
165
163
161 /
-500 o . . 500
Nett Pressures (Shown in thin line) kN/m2
-50 0 50
169
167
165
163
161

Deflection diagram (mm)



600mm diameter Piles at 750mm c/c

CADS Piled Wall Suite Version 6.07
Design of embedded retaining walls and cofferdams

Blue Hills Farm, Off Whitehall Rd West, Birkenshaw
Retained Height = 3.65m

Page No
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Project

File Name ...5m Wall_cBSI_00.pw

Engineer
Date

6

T30295

AM
27/11/2023

Graphical results from analysis of stage ref 3 continued

-200 0 200
169 ’_1
167 /
163

\\>
161
Bending Moment Diagram (kNm/m)

-500 0 500
169
167
165

161

-
B

Shear Force Diagram (kN/m)



600mm diameter Piles at 750mm c/c PageNo 7
Analysis
CADS Piled Wall Suite Version 6.07 Project T30295
Design of embedded retaining walls and cofferdams File Name ...5m Wall_cBSI_00.pw
Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 3.65m Date 27/11/2023

Graphical plot of envelope from selected construction stages
Bending Moment Envelope

-200 0 200
169 ’_1
167 /
163
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Table of envelope for wall forces

Calc Bending Bending Shear Shear Prop

Level Minimum Maximum Minimum Maximum Force

m kNm/m kNm/m kN/m kN/m kN/m
169.75 .0 .0 .0 .0
169.25 .0 .6 -2.6 .0
169.25 .0 10.6 -2.6 .0
169.00 .0 11.5 -4.6 .0
168.00 .0 21.4 -16.3 .0
167.00 .0 46.3 -34.7 .0
166.10 .0 86.9 -56.7 .0
166.10 .0 87.1 -56.7 .0
166.00 .0 92.9 -59.2 .0
165.00 .0 154.6 -55.8 .0
164.62 .0 173.3 -41.0 .0
164.62 .0 173.3 -41.0 .0
164.00 .0 184.2 .0 9.9
163.00 .0 112.3 .0 144.8
162.47 .0 9.7 .0 243.4
162.43 -3.4 .0 .0 251.5
162.12 -22.5 .0 .0 146.4
162.12 -22.5 .0 .0 146.4
162.00 -22.5 .0 .0 105.3
161.00 .0 .0 .0 .0
160.00 .0 .0 .0 .0
159.75 .0 .0 .0 .0
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Structural design of wall

Wall section properties

Primary pile diameter 600 mm
Primary pile spacing 750 mm
Infill pile diameter mm
Main rebar bar diameter 25 mm
Main rebar number of bars 8

Links/Helix bar diameter 10 mm
Links/Helix spacing/pitch 150 mm

Wall material properties

Concrete cube strength 35 N/mm2
Concrete cover 75 mm
Main rebar steel grade 500 N/mm2
Link rebar steel grade 500 N/mm2
Ultimate load factor 1.40

Wall structural design checks
Required Provided

Check description or Limit or Actual Units
Bending resistance, EC2 plane strain model 193 309 kNm
Max main steel, EC2 9.5.2(3), 4% 11310 3927 mm2
Min main steel, EC2 9.8.5(3) 1414 3927 mm2
Shear resistance, EC2 variable angle truss model 264 408 kN
Max main steel spc, BS EN 1536+A1:2015 400 130 mm
Min main steel spc, BS EN 1536+A1:2015 100 130 mm
Min link diameter, EC2 9.5.3(1), 0.25x long. bar dia. 8 10 mm
Max link spc, EC2 9.5.3(2) + 9.2.2(6), 400mm/20xbar/0 35 150 mm

Min link spc, BS EN 1536:2010+A1:2015 100 150 mm
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Design of embedded retaining walls and cofferdams File Name ... wall_am_cbsi_01.pw
Blue Hills Farm, Off Whitehall Rd West, Birkenshaw Engineer AM
Retained Height = 4.2m Date 27/11/2023
Pile geometry
Pile top Level 169.75 m
Pile Length 115 m
Pile toe level 158.25 m
Soils and ground water initial data (Soils data given for active and passive sides)
Initial Ground Water level 0
Top Bulk  Sat' Young Young Cu C Wall Ka Kac
Level Description Dens Dens Mod Inc. C' Inc. Phi Shear Kp Kpc
m kN/m3 kN/m3 kN/m2 kN/m3 kN/m2 kN/m3 Deg Ratio
169.75 Fill 18.00 20.00 16000 0 25 50 .36
25 .50 3.22
164.62 CLAY 20.00 20.00 15000 0 27 .50 .33
27 .50 3.60
162.12 Mudstone 23.00 23.00 18667 0 28 .50 .32
28 .50 3.81
Construction sequence
Stage Level or
Ref Stage Type Angle Load Offset WidthLength
m/deg. kN(/m) m m m
1 Active surcharge 169.75 10.0 .0
2 A Passive side excavation 165.55

3 A Moment load

Code of practice

Code of practice or reference document Custom parameters (user selection)
Application of pressures for stability Not applicable for FOS=1 on moments
FOS on moments (stability check) 1.00

ULS factor on Tan(Phi) values 1.00

ULS fFactor on drained cohesion values 1.00

ULS factor on undrained cohesion values 1.00

ULS factor on active soil pressures 1.00

ULS factor on passive soil pressures 1.00

ULS factor on active water pressures 1.00

ULS factor on passive water pressures 1.00

ULS factor on loads applied to the soil 1.00

ULS factor on loads applied to the wall 1.00

FOS on embedment (stability check) 1.00

Correction factor on cantilever embedment 1.20
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Wall analysis detail options
Nominal Phi for load distribution 30.0 Degrees
Depth of water filled tension cracks O m
Density of water 10.0 KN/m3
Minimum equivalent fluid density 5.0 kN/m3
Depth of passive softened soil 1.0 m
Continuity model for wall analysis Pins at second and lower props

Deflection parameters

Wall moment of inertia 848230 cm4/m
Wall Youngs modulus 27000000 kN/m2
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Stage ref. 3
Stage type Moment load

169.75 10 kN/m2

\ 10 kKNm/m

Fill

165.55

CLAY

Mudstone
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Tabular results from analysis of stage ref 3
Calc Active Active Active Pas' Pas' Pas' Total Bend. Shear Prop

Level Vert Earth Water Vert Earth Water NettMoment Force Deflt Force FOS
m kN/m2 kN/m2 kN/m2 kN/m2 kN/m2 kN/m2 kN/m2 kNm/m kN/m mm  kN/m

169.75  10.0 3.6 .0 .0 .0 .0 3.6 0 0 387 .00
169.25 19.0 6.9 .0 .0 .0 .0 6.9 .6 -26 359 .00
169.25 19.0 6.9 .0 .0 .0 .0 69 106 -26  35.9 .00
169.00 23.5 8.5 .0 .0 .0 .0 8.5 11.5 -46  34.6 .00
168.00 415 150 .0 .0 .0 .0 150 214 -163 292 .00
167.00 595 216 .0 .0 .0 0 216 463 -347 239 .00
166.00 77.5 28.1 .0 .0 .0 .0 281 929 -59.5 188 .00
1656.55 85.6 31.0 .0 .0 .0 .0 310 1224 -727 16.6 .00
165.55 85.6  31.0 .0 .0 .0 .0 310 1226 -728 16.6 .00
165.00 955 34.6 .0 9.9 319 .0 27 1659 -821 14.1 .01
164.62 102.3  37.1 .0 167 539 .0 -16.8 1968 -794 125 .02
164.62 102.3 34.2 .0 16.7 603 .0 -261 1969 -794 125 .02
164.00 114.7 38.3 .0 291 1049 .0 -66.6 2384 -50.7 10.1 .09
163.00 134.7 450 .0 491 176.9 .0 -132.0 2449 486 7.2 .28
162.12 152.3  50.9 .0 66.7 240.3 .0 -1894 143.6 190.0 5.5 53
162.12 152.3  48.8 .0 66.7 2544 .0 -2056 1434 190.0 55 .53
162.00 155.1 49.7 .0 695 2650 .0 -2153 1193 21563 53 .57
161.58 164.7 52.7 .0 791 3016 .0 -248.9 9.6 3123 4.7 71
161.55 1654  53.0 .0 79.8 3044 .0 -2514 0 3203 4.6 72
161.00 178.1 57.0 .0 925 3526 .0 -2956 -27.5 1001 3.9 91
160.00 201.1 64.4 .0 1155 4403 .0 -375.9 0 0 2.5 1.29
159.00 224.1 71.8 .0 138.5 528.0 .0 -456.2 0 0 1.1 1.69
158.256 2414 773 .0 155.8 593.8 .0 -516.5 0 0 0 1.99
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Graphical results from analysis of stage ref 3

Active Earth + Nett Water kN/m2 Passive Earth Pressures
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Graphical results from analysis of stage ref 3 continued
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Graphical plot of envelope from selected construction stages
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Table of envelope for wall forces

Calc Bending Bending Shear Shear Prop

Level Minimum Maximum Minimum Maximum Force

m kNm/m kNm/m kN/m kN/m kN/m
169.75 .0 .0 .0 .0
169.25 .0 .6 -2.6 .0
169.25 .0 10.6 -2.6 .0
169.00 .0 11.5 -4.6 .0
168.00 .0 21.4 -16.3 .0
167.00 .0 46.3 -34.7 .0
166.00 .0 92.9 -59.5 .0
165.55 .0 122.4 -72.7 .0
165.55 .0 122.6 -72.8 .0
165.00 .0 165.9 -82.1 .0
164.62 .0 196.8 -79.4 .0
164.62 .0 196.9 -79.4 .0
164.00 .0 238.4 -50.7 .0
163.00 .0 2449 .0 48.6
162.12 .0 143.6 .0 190.0
162.12 .0 143.4 .0 190.0
162.00 .0 119.3 .0 215.3
161.58 .0 9.6 .0 312.3
161.55 4.5 .0 .0 320.3
161.00 -27.5 .0 .0 100.1
160.00 .0 .0 .0 .0
159.00 .0 .0 .0 .0
158.25 .0 .0 .0 .0
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Structural design of wall

Wall section properties

Primary pile diameter 600 mm
Primary pile spacing 750 mm
Infill pile diameter mm
Main rebar bar diameter 32 mm
Main rebar number of bars 8

Links/Helix bar diameter 10 mm
Links/Helix spacing/pitch 150 mm

Wall material properties

Concrete cube strength 35 N/mm2
Concrete cover 75 mm
Main rebar steel grade 500 N/mm2
Link rebar steel grade 500 N/mm2
Ultimate load factor 1.40

Wall structural design checks
Required Provided

Check description or Limit or Actual Units
Bending resistance, EC2 plane strain model 267 440 kNm
Max main steel, EC2 9.5.2(3), 4% 11310 6434 mm2
Min main steel, EC2 9.8.5(3) 1414 6434 mm2
Shear resistance, EC2 variable angle truss model 336 484 kN
Max main steel spc, BS EN 1536+A1:2015 400 120 mm
Min main steel spc, BS EN 1536+A1:2015 100 120 mm
Min link diameter, EC2 9.5.3(1), 0.25x long. bar dia. 8 10 mm
Max link spc, EC2 9.5.3(2) + 9.2.2(6), 400mm/20xbar/0 2% 150 mm

Min link spc, BS EN 1536:2010+A1:2015 100 150 mm
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Notes (none)

Code of Practice BS EN 1992-1-1:2004
[United Kingdom]

Bending Axes Biaxial

Number of sections 1
Number of ULS cases 1
Number of SLS cases 0

Section : Definition

1: 600mm dia piles

Name 600mm dia piles
Type Concrete
Material c30/37

origin Centre
Dimensions

Diameter 600. 0mm
Section Area 282700.mm”
Reinforcement Area 3927’
Reinforcement 1.389%

Section : Nodes

1 : 600mm dia piles

Node Y z
[mm] [mm]
1 0.0 301.3
2 67.04 293.7
3 130.7 271.4
4 187.8 235.5
5 235.5 187.8
€ 271.4 130.7
7 293.7 67.04
8 301.3 -13.17E-6
9 293.7 -67.04
10 271.4 -130.7
11 235.5 -187.8
12 187.8 -235.5
13 130.7 -271.4
14 67.04 -293.7
15 -26.34E-6 -301.3
16 -67.04 -293.7
17 -130.7 -271.4
18 -187.8 -235.5
19 -235.5 -187.8
20 -271.4 -130.7
21 -293.7 -67.04
22 -301.3 3.593E-6
23 -293.7 67.04
24 -271.4 130.7
25 -235.5 187.8
26 -187.8 235.5
217 -130.7 271.4
28 -67.04 293.7

Section : Cover & Links

1 : 600mm dia piles

Cover 75.00mm
Link Size 10.00mm
Link Material 500B

Section : Bars

1: 600mm dia piles

Bar Y z Diameter Area Effective Type Material Prestress Prestress Appl. loads
Area Force strain  include/exclude
prestress
[rmm] [rwa] [rrm] [mun?] [roun? ] [kN]

1 202.5 0.0 25.00 490.9 490.9 Steel 5008
2 143.2 143.2 25.00 490.9 490.9 Steel 5008
3 11.54E-6 202.5 25.00 450.9 490.9 Steel 5008
4 -143.2 143.2 25.00 450.9 490.9 Steel 5008
5 -202.5 23.09E-6 25.00 490.9 490.9 Steel 5008
6 -143.2  -143.2 25.00 490.9 490.9 Steel 5008
7 -9.436E-6  -202.5 25.00 490.9 490.9 steel 5008
8 143.2  -143.2 25.00 490.9 490.9 Steel 5008

Section : Elastic Properties
1: 600mm dia piles

Effective properties of the section, ignoring reinforcement.

Geometric Centroid v 0. 0mm
z 0. 0rm

Area 282700J|\m2

Second Moments of Area Iy 6.362E+9mm?
1, 6.362E+9m’
1y, 0. omn?

Principal Second Moments of Area I 6.3628+9m?
1, 6.362E+9mm’
Angle 0.0°

Shear Area Factor k, 0.8571
X, 0.8571

Torsion Constant 12.72E+9mm?

Section Modulus 2, 21.215+6mm>
z 21.215+6mm>

n
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[1m] [rm]

Plastic Modulus

Radius of Gyration

Geometric Centroid

Bar ¥ z Diameter Area Effective Type

EA
EI

Principal EI

Poisson's Ratio

Material : Concrete

1:C30/37

Name €30/37
(Standard)

Cylinder £ 30.00N/mm”

Strength

Tensile fopm 2-896N/mn?

Strength

Weight Normal
Weight

Density p 2.400t/m>

Elastic E 32840.N/mn’

Modulus

Poisson's v 0.2000

Ratio

Coeff. o 10.00E-6/°C

Thermal

Expansion

Partial 7. 1.500

safety

Factor

Maximum 0.003500

Strain

Plateau 0.002000

Strain

ULs Parabola

Compression rectangle

Curve

ULS Tension No-tension

Curve

SLS FIB Model

Compression Code

Curve

SLS Tension Interpolated

Curve

Design de. 0.8500

strength

factor

Aggregate 20.00mm

size

Material : Rebar

1:500B

Type

Strength fux
Elastic Modulus E
Hardening Modulus By
Density P

Coeff. Thermal Expansion o
Ductility

Partial Safety Factor 71

Tse
Maximum Strain Sk
Maximum Strain tug

Stress/Strain Curve

Loading

Reference Point

ULS Cases Analysed

Material Prestress Prestress Appl. loads

Properties of gross section, including reinforcement.

Area Force  Strain include/exclude
prestress
[mm] [mm? ] [mm? ] [kN]
3
.00E+
Zoy 36.00E+6mn
3
Zpy 36.00E+6mn
Ry 150. 0mm
RZ 150. Omm
v 0.0mm
z 769.1E-9mm
9.941E+6kN
2
BI, 222400. kN
2
BI,, 222400. kN
Elyz 0.0kNm“
2
BT, 222400. kN
2
BI,, 222400. kN
Angle 0.0°
Steel rebar
500. ON/mm?
200000 AN/mmZ
0. 0N/mm?
7.850t/m>
0.3000
12.00E-6/°C
Normal Modified
1.150
1.000
0.05000 Modified
0.05000 Modified

Elastic-plastic

211 loading acts through the Reference Point.
211 strain planes are defined relative to the Reference Point.

Definition Geometric
Centroid
Reference Point Coordinates y 0. Omm
z 0. 0mm
Load Case Titles
Load Title
Case
1Ll
Applied loads
Load N Myy Mzz Note
Case
[kN] [JeNm] [kNm]
0. 185.0 0.0
Section 1 Details
1.39% reinforcement in section 1 (600mm dia piles). Check this against code requirements.
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Load N My, M, Note

2z
Case
[kN] [kNm] [kNm]
Name Section Loading Prestress
Facto:
ULS Case 1 1 : 600mm 1.5L1 1.000
dia piles

Strength Analysis - Loads

Case N M, M 0

[kN] [kNm] [kNm] [kNm] [°]
1 0.0 277.5 0.0 277.5 0.0

Strength Analysis - Summary

Governing conditions are defined as:
- reinforcing steel tension strain limit
B - concrete compression strain limit
C - concrete pure compression strain limit
Eurocode 2 Section 6.1
Effective centroid is reported relative to the reference point.

case Eff. Eff. N M M, M/M,  Governing Neutral Neutral
Centroid Centroid Condition  Axis Axis

) (z) Angle Depth
[kN] [kNm] [kNm] [ ()

1 0.0 769.1E-9 0.0 277.5 326.7 0.8494 B: Node 1 0.0 175.2

Strength Analysis - Details

Case Moment Description N M Warning
Angle
¢ [kN] [kNm]

19.20 Max. compressive strain 6311. 17.91E-6

178.9 Max. tensile strain -1707. 24.01E-6

1 0.0 Axial strength at M 4743. 277.3

Initial yield 0.04303 240.6

Balanced yield 1941. 458.3

Bending strength at N=0 0.0 326.7

Strain Planes at ULS Strength

Related to Reference Point

Case Strain Plane €ax Kyy Ky
(-] [/m] [/m]
1 Reinforcement -0.002517 0.01997 -75.82E-12
User Creep/Shrinkage 0.0 0.0 0.0
Total (Concrete) -0.002517 0.01997 -75.82E-12

Section Material Stresses/Strains at ULS Strength

Case Point Coordinates Notes

v z Strain Stress

[ram] [rm] [-1 [N/rm? ]

1 1 0.0 301.3 0.003500 17.00
1 2 €7.04 293.7 0.003349 17.00
1 3 130.7 271.4 0.002904 17.00
1 4 187.8 235.5 0.002187 17.00
1 5 235.5 187.8 0.001235 14.51
1 6 271.4 130.7 93.76E-6 1.557
1 7 293.7 67.04 -0.001178 0.0
1 8 301.3 -13.17E-6 -0.002517 0.0
1 9 293.7 -67.04 -0.003856 0.0
1 10 271.4 -130.7 -0.005127 0.0
1 11 235.5 -187.8 -0.006268 0.0
1 12 187.8 -235.5 -0.007221 0.0
1 13 130.7 -271.4 -0.007938 0.0
1 14 €7.04 -293.7 -0.008383 0.0
1 15 -26.34E-6 -301.3 -0.008534 0.0
1 16 -67.04 -293.7 -0.008383 0.0
1 17 -130.7 -271.4 -0.007938 0.0
1 18 -187.8 -235.5 -0.007221 0.0
1 19 -235.5 -187.8 -0.006268 0.0
1 20 -271.4 -130.7 -0.005127 0.0
1 21 -293.7 -67.04 -0.003856 0.0
1 22 -301.3 3.593E-6 -0.002517 0.0
1 23 -293.7 67.04 -0.001178 0.0
1 24 -271.4 130.7 93.76E-6 1.557
1 25 -235.5 187.8 0.001235 14.51
1 26 -187.8 235.5 0.002187 17.00
1 217 -130.7 271.4 0.002904 17.00
1 28 -67.04 293.7 0.003349 17.00

Reinforcement Stresses/Strains at ULS Strength

Case Bar Coordinates Notes
v z strain Stress
[ram] [rm] -1 [N/mm?]
1 1 202.5 0.0 -0.002517 =-434.8 500B
1 2 143.2 143.2 342.9E-6  68.59 5008
1 3 11.54E-6 202.5 0.001527  305.5 5008
1 4 -143.2 143.2 342.9E-6  68.59 5008
1 5 -202.5 23.09E-6 -0.002517 -434.8 500B
1 6 -143.2  -143.2 -0.005377 =-434.8 500B
1 7 -9.436E-6  -202.5 -0.006561 =-434.8 500B
1 8 143.2  -143.2 -0.005377 =-434.8 500B
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Job number
Job title
Subtitle
Calc. heading
File

Notes
Code of Practice

Bending Axes
Number of sections

Number of ULS cases
Number of SLS cases

1 : 600mm dia piles

Title & Specification

T30295

Bluehills

600dia contig piles

Max stress calculation
X:\Job Files\M and
D\T30000 - T30999\T30295
- Blue Hills Farm, Off
Whitehall Rd West,
Birkenshaw, BD11 2DU\08
- M&D Design
Calculations\8.2
Contract Design\600 dia
with 8 B32 cage.ads
(none)

BS EN 1992-1-1:2004
[United Kingdom]
Biaxial

1
1
)

Section : Definition

Name 600mm dia piles
Type Concrete
Material €30/37
origin Centre
Dimensions
Diameter 600. 0mm
Section Area 282700 mm?
Reinforcement Area 6434 .
Reinforcement 2.276%
Section : Nodes
1 : 600mm dia piles
Node Y z
[rm] (]
1 0.0 301.3
2 67.04 293.7
3 130.7 271.4
4 187.8 235.5
5 235.5 187.8
6 271.4 130.7
7 293.7 67.04
8 301.3 -13.17E-6
9 293.7  -67.04
10 271.4  -130.7
11 235.5  -187.8
12 187.8  -235.5
13 130.7  -271.4
14 67.04  -293.7
15 -26.34E-6  -301.3
16 -67.04  -293.7
17 -130.7  -271.4
18 -187.8  -235.5
19 -235.5  -187.8
20 -271.4  -130.7
21 -293.7  -67.04
22 -301.3 3.593E-6
23 -293.7 67.04
24 -271.4 130.7
25 -235.5 187.8
26 -187.8 235.5
27 -130.7 271.4
28 -67.04 293.7
Section : Cover & Links
1 : 600mm dia piles
Cover 75.00mn
Link Size 10.00mm
Link Material 5008
Section : Bars
1 : 600mm dia piles
Bar ¥ z Diameter Area Effective
Area
[mm] [rom] [mm] [rm* ] [rm* ]
1 199.0 0.0 32.00  804.2 804.2 Steel
2 140.7  140.7  32.00  804.2 804.2 Steel
3 12.97E-6  199.0  32.00  804.2 804.2 Steel
4 -140.7  140.7  32.00  804.2 804.2 Steel
5 -199.0 25.948-6  32.00  804.2 804.2 Steel
6  -140.7 -140.7  32.00  804.2 804.2 Steel
7 -10.60E-6 -199.0  32.00  804.2 804.2 Steel
8 140.7 -140.7  32.00  804.2 804.2 Steel
Section : Elastic Properties
1 : 600mm dia piles
Effective properties of the section, ignoring reinforcement.
Geometric Centroid y 0. Omm
z 0.0mm
Area 282700.mm?
Second Moments of Area Iy 6.362E+9mn’
4
I,, 6.362E+9mn’
4
I, 0. Omm
Principal Second Moments of Area I, 6.362E+9mm?
4
I,, €.362E+9mn’
Angle 0.0°
Shear Area Factor k, 0.8571
¥, 0.8571
Torsion Constant 12.72E+9mmn?
Section Modulus z, 21.21E+6mm°®
2, 21.21E+6mm°
Plastic Modulus 2oy 36.00E+6mn
3
2o, 36.00E+6mm
Radius of Gyration Y 150. 0mm
R, 150. 0mm

Properties of gross section, including reinforcement.

Material Prestress Prestress

500B
500B
500B
500B
500B
500B
500B
500B

Force Strain

(k]

Appl. loads
include/exclude
prestress
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Poisson's v
Ratio

Coeff. o
Thermal
Expansion
Partial e

safety
Factor
Mazimum
Strain
Plateau
Strain

ULS
Compression
Curve

ULS Tension
Curve

SLS
Compression
Curve

SLS Tension
Curve
Design o
strength
factor
Aggregate
size

Bar Y z Diameter Area Effective Type Material Prestress Prestress
Area Force  Strain
[rm] [rom] [mm] [mm? ] [mm? ] [kN]
Geometric Centroid y -369.0E-9mm
2 1.107E-6mm
EA 10.36E+6KN
2
0.
BI B, 230200. ki
2
EI,, 230200. ki
2
EL,, -238. 98- 6kNm
Principal EI EI,, 230200 kim?
2
EI,, 230200. ki
Angle -45.00°

Material : Concrete

1:C30/37
Name €30/37
(Standard)
Cylinder fop  30.00N/mm?
Strength
2
Tensile fepp 2-896N/mn
Strength
Weight Normal
Weight
Density p  2.400t/m>
Elastic E 32840.N/mn?
Modulus

0.2000

10.00E-6/°C

1.500

0.003500
0.002000

Parabola
rectangle

No-tension
FIB Model
Code
Interpolated

0.8500

20.00mm

Material : Rebar

1:500B
Type Steel rebar
Strength £ 500.0N/mn?
Elastic Modulus E  200000.N/mm?
Hardening Modulus B, 0.0N/mn?
Density p 7.850t/m®
Poisson's Ratio v 0.3000
Coeff. Thermal Expansion o  12.00E-6/°C
Ductility Normal Modi fied
Partial Safety Factor 7y, 1.150
Yoo 1.000
Mazimum Strain £y 0.05000 Modi fied
Mazimum Strain fyq 005000 Modi fied

Stress/Strain Curve Elastic-plastic

Loading

Reference Point

All loading acts through the Reference Point
All strain planes are defined relative to the Reference Point

Definition Geometric
Centroid
Reference Point Coordinates vy 0. 0mm
z 0. Omm

Load Case Titles

Load Title
Case
111

Applied loads
Load N Myy Mzz Note
Case

[kN] [kNm] [kNm]
0.0 255.0 0.0

Section 1 Details

ULS Cases Analysed
Name Section Loading Prestress
Factor
ULS Case 1 1 : 600mm 1.5L1 1.000

dia piles

Strength Analysis - Loads

Case N M, M 0

[kN] [kNm] [kNm] [kNm] [°]
1 0.0 382.5 0.0 382.5 0.0

Strength Analysis - Summary

Governing conditions are defined as:
A - reinforcing steel tension strain limit
B - concrete compression strain limit
C - concrete pure compression strain limit

2.28% reinforcement in section 1 (600mm dia piles). Check this against code requirements.

Appl. loads
include/exclude
prestress
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Case N Mo My, M )

[XN] [KNm] [kNm] [kNm] [°]

Eurocode 2 Section 6.1
Effective centroid is reported relative to the reference point.

Case  Eff. Eff. N M M, M/M;, Governing Neutral Neutral
Centroid Centroid Condition Axis Axis

[$] (z) Angle Depth
[kN] [KNm] [kNm] *1 [xmn]

1 -369.0E-9 1.107E-6 0.0 382.5 468.9 0.8157 B: Node 1 0.0 205.2

Strength Analysis - Details

Case Moment Description N M Warning
Angle
[°1 [kN]  [kNm]

10.07 Max. compressive strain 7271. 31.79E-6

178.8 Max. tensile strain -2797. 40.34E-6

1 0.0 Axial strength at M 4929. 382.3

Initial yield 0.1457 363.2

Balanced yield 1925. 561.6

Bending strength at N=0 0.0 468.9

Strain Planes at ULS Strength

Related to Reference Point

Case Strain Plane Eax kzz
[-1 [/m] [/m]
1 Reinforcement -0.001639 0.01706 508.2E-12
User Creep/Shrinkage 0.0 0.0 0.0
Total (Concrete) -0.001639 0.01706 508.2E-12

Section Material Stresses/Strains at ULS Strength

Case Point Coordinates Notes

y z strain Stress

(] (] [-1 [N/mm? ]

1 1 0.0 301.3 0.003500  17.00
1 2 67.04 293.7 0.003371 17.00
1 3 130.7 271.4 0.002991 17.00
1 4 187.8 235.5 0.002379 17.00
1 5 235.5 187.8 0.001565 16.20
1 6 271.4 130.7 591.0E-6 8.562
1 7 293.7 67.04 -495.1E-6 0.0
1 8 301.3 -13.17E-6 -0.001639 0.0
1 9 293.7 -67.04 -0.002782 0.0
1 10 271.4 -130.7 -0.003868 0.0
1 11 235.5 -187.8 -0.004842 0.0
1 12 187.8 -235.5 -0.005656 0.0
1 13 130.7 -271.4 -0.006268 0.0
1 67.04 -293.7 -0.006648 0.0
1 15 -26.34E-6 -301.3 -0.006777 0.0
1 16 -67.04 -293.7 -0.006648 0.0
1 17 -130.7 -271.4 -0.006268 0.0
1 18 -187.8 -235.5 -0.005656 0.0
1 19 -235.5 -187.8 -0.004842 0.0
1 20 -271.4 -130.7 -0.003868 0.0
1 21 -293.7 -67.04 -0.002782 0.0
1 22 -301.3 3.593E-6 -0.001639 0.0
1 23 -293.7 67.04 -495.1E-6 0.0
1 24 -271.4 130.7 591.0E-6 8.562
1 25 -235.5 187.8 0.001565 16.20
1 26 -187.8 235.5 0.002379 17.00
1 27 -130.7 271.4 0.002991 17.00
1 28 -67.04 293.7 0.003371 17.00

Reinforcement Stresses/Strains at ULS Strength

Case Bar Coordinates Notes
y z strain Stress
[rm] [rm] [-1 [N/mm?]
1 1 199.0 0.0 -0.001639 -327.7 5008
1 2 140.7 140.7 761.5E-6  152.3 500B
1 3 12.97E-6 199.0 0.001756  351.1 500B
1 4 -140.7 140.7 761.5E-6  152.3 500B
1 5 -199.0 25.94E-6 -0.001639 -327.7 5008
1 6 -140.7  -140.7 -0.004039 -434.8 5008
1 7 -10.60E-6 -199.0 -0.005033 -434.8 5008
1 8 140.7  -140.7 -0.004039 -434.8 5008
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Contract No: Contract Title: Page No.:
30295 Blue Hills Farm, Off Whitehall Rd West, Birkenshaw SCHED/01
Rev Comment Date Drawings Rev__|Piling Requirements
0 First Issue 22/09/2023 |Piled Retaining Wall - T30295 - 01 - Concrete Grade C28/35
1 Updated with additional Piles 04/10/2023 (09.21011-ACE-ZZ-XX-DR-8-7021 P2 Concrete Class DC-2
2 Revised drawing Issued by Client showing an 09.21011-ACE-ZZ-XX-DR-S-7022 P2 Integrity Test TBC
additional Pile. 27/11/2023 Prelim Test Pile NIL
Working Test Pile TBC
Site crew to check 'working
drawing on site' is the same as
Omitted Pile | ] the drawings referenced
above.
Depth of Theoretical
: De-Bond " : Installed
. ' PPL | coOL |PileLength Cage Lo Cage | Concrete |DesignPile| Date of
Pile DIA (mm) Main Comments
CFA Pile No. ! (mm) (mOD) | (mOD) (m) Lengtb: (:") from : Y Type Volume Length (m) Pile Length Installation
DIM 'A " (m)
PPL (m) (m3)
RW 1-P1 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P2 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P3 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1- P4 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P5 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1 -P6 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P7 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P8 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P9 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P10 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P11 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P12 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P13 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P14 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P15 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P16 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P17 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P18 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
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Contract No: Contract Title: Page No.:
30295 Blue Hills Farm, Off Whitehall Rd West, Birkenshaw SCHED/01
Rev Comment Date Drawings Rev__|Piling Requirements
0 First Issue 22/09/2023 |Piled Retaining Wall - T30295 - 01 - Concrete Grade C28/35
1 Updated with additional Piles 04/10/2023 (09.21011-ACE-ZZ-XX-DR-8-7021 P2 Concrete Class DC-2
2 Revised drawing Issued by Client showing an 09.21011-ACE-ZZ-XX-DR-S-7022 P2 Integrity Test TBC
additional Pile. 27/11/2023 Prelim Test Pile NIL
Working Test Pile TBC
Site crew to check 'working
drawing on site' is the same as
Omitted Pile | ] the drawings referenced
above.
Depth of Theoretical
: De-Bond " : Installed
. ' PPL | coOL |PileLength Cage Lo Cage | Concrete |DesignPile| Date of
Pile DIA (mm) Main Comments
CFA Pile No. ! (mm) (mOD) | (mOD) (m) Lengtb: (:") from : Y Type Volume Length (m) Pile Length Installation
DIM 'A " (m)
PPL (m) (m?)
RW 1-P19 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1 -P20 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P21 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1- P22 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P23 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P24 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 1-P25 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1 - P26 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 1-P27 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 2 - P28 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 2 - P29 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 2 - P30 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 2- P31 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 2 - P32 600 @750c/c | 169.750 [ TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mmclc A 3.739 11.50
RW 2 - P33 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 2 - P34 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 2 - P35 600 @750c/c | 169.750 TBC 11.50 TBC 1150 (8 B32 x 1150 | B10 @ 150 mm c/c A 3.739 11.50
RW 2 - P36 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
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Contract No: Contract Title: Page No.:
30295 Blue Hills Farm, Off Whitehall Rd West, Birkenshaw SCHED/01
Rev Comment Date Drawings Rev__|Piling Requirements
0 First Issue 22/09/2023 |Piled Retaining Wall - T30295 - 01 - Concrete Grade C28/35
1 Updated with additional Piles 04/10/2023 (09.21011-ACE-ZZ-XX-DR-8-7021 P2 Concrete Class DC-2
2 Revised drawing Issued by Client showing an 09.21011-ACE-ZZ-XX-DR-S-7022 P2 Integrity Test TBC
additional Pile. 27/11/2023 Prelim Test Pile NIL
Working Test Pile TBC
Site crew to check 'working
drawing on site' is the same as
Omitted Pile - the drawings referenced
above.
Depth of Theoretical
: De-Bond " : Installed
. ' PPL | coOL |PileLength Cage Lo Cage | Concrete |DesignPile| Date of
. Pile DIA (mm) Main Comments
CFA Pile No. ! (mm) (mOD) | (mOD) (m) Lengtb: (:") from : Y Type Volume Length (m) Pile Length Installation
DIM 'A " (m)
PPL (m) (m?)
RW 2 - P37 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P38 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P39 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P40 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P41 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P42 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P43 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P44 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P45 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P46 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P47 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P48 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P49 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P50 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 -P51 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P52 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P53 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P54 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
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Contract No: Contract Title: Page No.:
30295 Blue Hills Farm, Off Whitehall Rd West, Birkenshaw SCHED/01
Rev Comment Date Drawings Rev__|Piling Requirements
0 First Issue 22/09/2023 |Piled Retaining Wall - T30295 - 01 - Concrete Grade C28/35
1 Updated with additional Piles 04/10/2023 (09.21011-ACE-ZZ-XX-DR-8-7021 P2 Concrete Class DC-2
2 Revised drawing Issued by Client showing an 09.21011-ACE-ZZ-XX-DR-S-7022 P2 Integrity Test TBC
additional Pile. 27/11/2023 Prelim Test Pile NIL
Working Test Pile TBC
Site crew to check 'working
drawing on site' is the same as
Omitted Pile - the drawings referenced
above.
Depth of Theoretical
: De-Bond " : Installed
. ' PPL | coOL |PileLength Cage Lo Cage | Concrete |DesignPile| Date of
. Pile DIA (mm) Main Comments
CFA Pile No. ! (mm) (mOD) | (mOD) (m) Lengtb: (:") from : Y Type Volume Length (m) Pile Length Installation
DIM 'A " (m)
PPL (m) (m?)
RW 2 - P55 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P56 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P57 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P58 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P59 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P60 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P61 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P62 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P63 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P64 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P65 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P66 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P67 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P68 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 2 - P69 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW2-P70 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW2-PT71 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P72 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
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Contract No: Contract Title: Page No.:
30295 Blue Hills Farm, Off Whitehall Rd West, Birkenshaw SCHED/01
Rev Comment Date Drawings Rev__|Piling Requirements
0 First Issue 22/09/2023 |Piled Retaining Wall - T30295 - 01 - Concrete Grade C28/35
1 Updated with additional Piles 04/10/2023 (09.21011-ACE-ZZ-XX-DR-8-7021 P2 Concrete Class DC-2
2 Revised drawing Issued by Client showing an 09.21011-ACE-ZZ-XX-DR-S-7022 P2 Integrity Test TBC
additional Pile. 27/11/2023 Prelim Test Pile NIL
Working Test Pile TBC
Site crew to check 'working
drawing on site' is the same as
Omitted Pile - the drawings referenced
above.
Depth of Theoretical
: De-Bond " : Installed
. ' PPL | coOL |PileLength Cage Lo Cage | Concrete |DesignPile| Date of
. Pile DIA (mm) Main Comments
CFA Pile No. ! (mm) (mOD) | (mOD) (m) Lengtb: (:") from : Y Type Volume Length (m) Pile Length Installation
DIM 'A " (m)
PPL (m) (m?)
RW 3-P73 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P74 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P75 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P76 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P77 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P78 600 @750c/c | 169.750 TBC 10.00 TBC 10.00 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 -P79 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
RW 3 - P80 600 @750c/c | 169.750 TBC 10.00 TBC 1000 (8 B25 x 10.00 | B10 @ 150 mm c/c B 3.252 10.00
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