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SOILS LIMITED - Undeground Services Disclaimer

The survey aims to map all existing utilities and subsurface structures and provide information on pipe

size, material type, and drainage connectivity. However

guidelines, and it may not be possible to accurately survey, define and locate all services and

subsurface features.
-Existing record information showing underground services
Therefore it should be regarded only as an indication.

-In ideal conditions, these spatial accuracies for the underground utilities located

and mapped are +5% / 500mm for the RD8000 and +/-15% of depth for the GPR System. Variations
within the subsurface may, however, alter this estimated accuracy.

-It is not always possible to trace the entire length of each underground service. Everything depends

on Ground condition.

-Although all reasonable steps have been taken to locate all underground utilities, there is no

guarantee that all will be shown in the drawing, as some a
the survey.

-Due to the attenuation of the radar signal with depth, locating is restricted, making identification of

anomalies difficult with increasing depth.

-The depth penetration and quality of the data depend on the ground conditions on site. Weak data
may be a result of areas with high conductivity. Also, highly reflective materials close to the surface.

E.g. Rebar may hide deeper anomalies.

-Unless otherwise stated, all services and subsurface structures shown in these drawings have been
surveyed using approved detectors and the connections between manholes, if not traced, are assumed

to be direct.

-Where supplied before survey commencement, we will use utility provider's information as a guide for

location purposes. However, should we not be able to loc

held responsible for the accuracy, or otherwise, of the location of that service, as issued by the utility
provider. These will be shown as “Taken From Records” on the drawing and we are not liable for any
loss that may arise due to the lack of accuracy in the guided information.

-Plan accuracies of the order of + or - 150mm may be achieved, but this figure will depend on the

depth of the service below ground level. Where similar se

impossible. Successful tracking of non-metallic pipes may be limited.
No guarantee can be given that all services have been shown. During locating Underground service,

errors and omissions can occur, due to electrical fields and
The Contractor shall not rely on this information and
information as required. It is the Contractor's responsibility

of all existing underground services and whether live or isolated.

GPR surveying is limited by the following

is often incomplete and unknown accuracy.

bove ground features may have obstructed

ate those guided services, we shall not be

rvices run on proximity, separation may be

localized ground conditions.
shall take necessary steps to verify this
to verify the location and presence on site

T

Head Office — London
Contact: Rob Higginson
Newton House, Tadworth,KT20 5SR
Tel: 01737 814221
Web: soilslimited.c
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E D

Southern Office — Winchester
Contact: Craig Morrison
Winnall Close, SO23 OLB
Tel: 01737 814221
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e Additional Information

MH
%® Manhole Identification Number Survey Station
(for use with MH condition sheets)

Reinforcement Concrete
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+ + + + + + 1 GPR Anomaly
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Abbreviations

AC ASSUMED CONNECTION AR ASSUMED ROUTE
BH BORE HOLE BT BTITISH TELECOM COVER
BOX UNIDEFIELD BOX BOL BOLLARD

BP BOUNDARY POST BS BUS STOP

Cl CAST IRON CL COVER LEVEL

CATV CABLE TV COVER CP CONCRETE POST

DP DEPTH EL ELECTRICITY PIT

ER EARTH ROD EOT END OF TRACE

FH FIRE HYFRANT FB FLOWER BED

FP FOOTPATH GV GAS VALVE

GY GULLY GP GATE POST

GPR G.P.R TRACE GB GAS BOX

HV HIGH VOLTAGE IC INSPECTION CHAMBER
IL INVERY LEVEL LP LAMP COLUMN

LV LOV VOLTAGE MH MANHOLE

MW MONITORING WELL N/D NO DEPTH

OH OVERHEAD CL COVER LEVEL

OHW OVERHEAD WIRES PM PARKING METER

PB POST BOX RE RODDING EYE

RS ROAD SIGN RWP RAIN WATER PIPE
SP SIGN POST SVP SOIL VENT PIPE

TCB TELEPHONE CALL BOX TH TRIAL HOLE

TOF TOP OF FENCE LEVEL TOW TOP OF WALL LEVEL
TL TRAFFIC LIGHT TK TOP OF KERB

Ul UNIDENTIFIED uTs UNABLE TO SURVEY
utT UNABLE TO TRACE UTL UNABLE TO LIFT

VP VENT PIPE WM WATER METER

W/s WEAK SIGNAL WP WATER PIPE

SOILS LIMITED - Undeground Services Disclaimer

The survey aims to map all existing utilities and subsurface structures and provide information on pipe
size, material type, and drainage connectivity. However GPR surveying is limited by the following
guidelines, and it may not be possible to accurately survey, define and locate all services and
subsurface features.
-Existing record information showing underground services is often incomplete and unknown accuracy.
Therefore it should be regarded only as an indication.

-In ideal conditions, these spatial accuracies for the underground utilities located
and mapped are +5% / 500mm for the RD8000 and +/-15% of depth for the GPR System. Variations
within the subsurface may, however, alter this estimated accuracy.
-It is not always possible to trace the entire length of each underground service. Everything depends
on Ground condition.
-Although all reasonable steps have been taken to locate all underground utilities, there is no
guarantee that all will be shown in the drawing, as some above ground features may have obstructed
the survey.
-Due to the attenuation of the radar signal with depth, locating is restricted, making identification of
anomalies difficult with increasing depth.
-The depth penetration and quality of the data depend on the ground conditions on site. Weak data
may be a result of areas with high conductivity. Also, highly reflective materials close to the surface.
E.g. Rebar may hide deeper anomalies.
-Unless otherwise stated, all services and subsurface structures shown in these drawings have been
surveyed using approved detectors and the connections between manholes, if not traced, are assumed
to be direct.
-Where supplied before survey commencement, we will use utility provider's information as a guide for
location purposes. However, should we not be able to locate those guided services, we shall not be
held responsible for the accuracy, or otherwise, of the location of that service, as issued by the utility
provider. These will be shown as “Taken From Records” on the drawing and we are not liable for any
loss that may arise due to the lack of accuracy in the guided information.
-Plan accuracies of the order of + or - 150mm may be achieved, but this figure will depend on the
depth of the service below ground level. Where similar services run on proximity, separation may be
impossible. Successful tracking of non-metallic pipes may be limited.
No guarantee can be given that all services have been shown. During locating Underground service,
errors and omissions can occur, due to electrical fields and localized ground conditions.
The Contractor shall not rely on this information and shall take necessary steps to verify this
information as required. It is the Contractor's responsibility to verify the location and presence on site
of all existing underground services and whether live or isolated.
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Appendix C Geotechnical In-situ and Laboratory Testing

Appendix C.I DCP Testing



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP1
Location/Offset: Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 15.80 16 868 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022
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UK DCP V3.1

DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11

Loction No.: DCP2

Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees

Zero Error (mm): 82

Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 25.86 10 207 207
2 16.12 16 661 868

CBR Relationship:

TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022
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UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP3
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 15.24 17 868 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022
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DCP Layer Strength Analysis Report

Project Name: 20188 DCPs 1-11

UK DCP V3.1
Location No.: DCP4
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 19.38 13 340 340
2 8.70 31 261 601
3 16.69 15 267 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022
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UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP5
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 2517 10 166 166
2 10.87 24 326 492
3 19.79 13 376 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022

Page 5 of 11



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP6
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 14.48 18 868 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022

Page 6 of 11



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11

Location No.: DCP7

Location/Offset: ~ Lay-by / other

Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022
Layer Boundaries Chart CBR Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 31.83 8 219 219
2 14.20 18 71 290
3 11.43 23 400 690
4 17.80 14 178 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced DY .....c.coveverieiinieieiciiiiccneeecceseeeee

Report Date: 28-Jun-2022 Page 7 of 11



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP8
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 20.37 12 868 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022

Page 8 of 11



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP9
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 14.82 17 875 875

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022
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UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs 1-11
Location No.: DCP10
Location/Offset: ~ Lay-by / other
Cone Angle: 60 degrees
Zero Error (mm): 82
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 24.50 10 868 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022
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UK DCP V3.1

DCP Layer Strength Analysis Report

Project Name: 20188 DCPs 1-11

Location No.:

Location/Offset:
Cone Angle:
Zero Error (mm):
Test Date:

11

Lay-by / other
60 degrees
82
25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 14.22 18 868 868

CBR Relationship:
TRL equation: Iogm(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 28-Jun-2022

Page 11 of 11



UKDCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs - Road Cores
Location No.: RCO1
Location/Offset: ~ Carriageway
Cone Angle: 60 degrees
Zero Error (mm): 20
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 28.00 9 580 930

CBR Relationship:
TRL equation: Iogw(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 23-Jun-2022

Page 1 of 4



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs

Location No.: RC02

Location/Offset: ~ Carriageway

Cone Angle: 60 degrees

Zero Error (mm): 20

Test Date: 25/05/2022

Layer Boundaries Chart CBR Chart
Layer Properties
No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)

1 2.00 145 188 338
2 29.40 8 147 485
3 6.74 40 445 930

CBR Relationship:
TRL equation: Iogw(CBR) =2.48-1.057 x Iogm(Strength)

Report produced DY .....oovevveeiiviieiieiieecieeeeere e

Report Date: 23-Jun-2022 Page 2 of 4



UK DCP V3.1

DCP Layer Strength Analysis Report
Project Name: 20188 DCPs

Location No.: RCO03

Location/Offset: ~ Carriageway
Cone Angle: 60 degrees

Zero Error (mm): 20

Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 12.40 21 340 480
2 2.95 96 118 598
3 15.09 17 332 930

CBR Relationship:

TRL equation: Iogw(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 23-Jun-2022

Page 3 of 4



UK DCP V3.1 DCP Layer Strength Analysis Report
Project Name: 20188 DCPs
Location No.: RCO04
Location/Offset: ~ Carriageway
Cone Angle: 60 degrees
Zero Error (mm): 20
Test Date: 25/05/2022

Layer Boundaries Chart

Layer Properties

No. Penetration CBR Thickness Depth to
Rate (%) (mm) layer bottom
(mm/blow) (mm)
1 2410 10 770 930

CBR Relationship:
TRL equation: Iogw(CBR) =2.48-1.057 x Iogm(Strength)

Report produced by

CBR Chart

Report Date: 23-Jun-2022

Page 4 of 4
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Appendix C.2 Infiltration Testing



Soakaway Calculations

Soakaway Test No.

SA1

Site Name. MIRA, Watling Street, Nuneaton
Job No. 20188
Field Test Trial Pit Log (include details of groundwater):
See trial Pit

Depth of Pit 1.50 m blg
Width of Pit 0.60 m Calcualtions for Area of Trapeziod Side
Length of Pit Top 240 m Length at top of soak 2.3173
Length of Pit Base 2.00 m Length at 75% of soak 2.24
Depth of First Reading 0.31 m bgl Length at 25% of soak 2.08

Area of middle 50% of one trapezoid side 1.2844
Depth of Pit Soaked 119 m Calculations of length of one angled short side
ap50 4.748 m2 Length of angled short side 1.2316
Vp75-25 0.770644 m3
75-25 N/A min
Amount of water used total 1.5413 m3

Flow rate Insufficient Soakage
Field Data
Depth to Elapsed Head of
Water Time Water
(m) (min) (% of Ho)
0.31 0 100
0.32 3.0 99
0.32 12.0 99
0.33 36.0 98
0.34 54.0 97
0.36 69.0 96
0.37 73.0 95
0.37 117.0 95
0.37 172.0 96
0.37 232.0 96
0.50  1266.0 85
0.51  1341.0 84

Total drainagt 0.20

T75 3.000

T25 17.000

T75-25 N/A Derived from Best Fit
Comments

0.6075 75% effective storage depth
25% effective storage depth

BRE Digest 365:2016

SOILS LIMITED

Newton House, Cross Road, Tadworth

Surrey, KT20 5SR

Telephone: 01737 814 221

Depth (m bgl)

0.5 4

15

t t t t

t
0 100 200 300 400 500 600 700

Elapsed Time (min)

—#— Soakage 0.75 percent == == 0.25percent e=—==BOP == == TOS

Notes: The horizontal dashed black line represents the top of the water i.e. first reading

The light grey dashed represents 75% of the effective storage depth, The dark grey represents 25% of the effective storage depth.

The blue line is the depth to water with time. Where a red line is present it is extrapolated data.




Soakaway Calculations

Soakaway Test No. SA2 01
Site Name. MIRA, Watling Street, Nuneaton
Job No. 20188
Field Test Trial Pit Log (include details of groundwater):
See trial Pit
Depth of Pit 1.50 m blg
Width of Pit 0.60 m Calcualtions for Area of Trapeziod Side
Length of Pit Top 230 m Length at top of soak 2.09
Length of Pit Base 1.80 m Length at 75% of soak 2.02
Depth of First Reading 0.63 m bgl Length at 25% of soak 1.87
Area of middle 50% of one trapezoid side 0.8461 0.5 1
Depth of Pit Soaked 0.87 m Calculations of length of one angled short side
ap50 3.622 m2 Length of angled short side 0.9171
Vp75-25 0.507645 m3 T T T T T T T T T T T T T ST TS ST ST S S S S S E s
75-25 N/A min
Amount of water used total 1.0153 m3
Flow rate Insufficient Soakage
Field Data =
[=J
Depth to Elapsed Head of 'g
Water Time Water =
(m) (min) (% of Ho) ;6;. 1]
0.63 0 100 a
0.64 6.0 99

0.68 120 94
0.72 160 90
0.75 270 86
0.79 360 82
0.81 410 79 b o e e e e e e e e e e e e o e
0.82 440 78

0.82 67.0 79
0.82 1050 79
082 1510 79
0.83 2080 78
0.83 __ 265.0 78 15
0.85 13010 76
085 13750 76
0.85 15100 76

2 t t t t t t t
0 100 200 300 400 500 600 700
Elapsed Time (min)
Total drainagt 0.22
T75 3.000 0.8475 75% effective storage depth —#— Soakage 0.75 percent = = 0.25percent e=——=BOP == = TOS
T25 17.000 25% effective storage depth
T75-25 N/A Derived from Best Fit
Comments

BRE Digest 365:2016
Notes: The horizontal dashed black line represents the top of the water i.e. first reading

SOILS LIMITED The light grey dashed represents 75% of the effective storage depth, The dark grey represents 25% of the effective storage depth.

Newton House, Cross Road, Tadworth Telephone: 01737 814 221 The blue line is the depth to water with time. Where a red line is present it is extrapolated data.
Surrey, KT20 5SR




Soakaway Calculations

Soakaway Test No. SA4
Site Name. MIRA, Watling Street, Nuneaton
Job No. 20188
Field Test Trial Pit Log (include details of groundwater):
See trial Pit

Depth of Pit 1.50 m blg
Width of Pit 0.60 m Calcualtions for Area of Trapeziod Side
Length of Pit Top 200 m Length at top of soak 1.884
Length of Pit Base 1.80 m Length at 75% of soak 1.86
Depth of First Reading 0.87 m bgl Length at 25% of soak 1.82

Area of middle 50% of one trapezoid side 0.5802
Depth of Pit Soaked 0.63 m Calculations of length of one angled short side
ap50 2.742 m2 Length of angled short side 0.6356
Vp75-25 0.348138 m3
75-25 N/A min
Amount of water used total 0.6963 m3

Flow rate Insufficient Soakage
Field Data
Depth to Elapsed Head of
Water Time Water
(m) (min) (% of Ho)
0.87 0 100
0.88 1.0 98
0.88 4.0 98
0.88 9.0 98
0.88 46.0 98
0.88 90.0 98
0.88 109.0 98
0.88 147.0 98
0.88 196.0 100
0.88 246.0 100
0.88 307.0 100
091 1347.0 95
091 1422.0 95
091 1542.0 95

Total drainagt 0.04

1.0275 75% effective storage depth

25% effective storage depth

T75 3.000
T25 17.000
T75-25 N/A

Derived from Best Fit

Comments

BRE Digest 365:2016

SOILS LIMITED

Newton House, Cross Road, Tadworth

Surrey, KT20 5SR

Telephone: 01737 814 221

Depth (m bgl)

0.5 4

[ RS N P R RS R R R R R R E R RN

15

t t t t

t
0 100 200 300 400 500 600 700

Elapsed Time (min)

—#— Soakage 0.75 percent == == 0.25percent e=—==BOP == == TOS

Notes: The horizontal dashed black line represents the top of the water i.e. first reading

The light grey dashed represents 75% of the effective storage depth, The dark grey represents 25% of the effective storage depth.
The blue line is the depth to water with time. Where a red line is present it is extrapolated data.




Soakaway Calculations

Soakaway Test No.

SA6

Site Name. MIRA, Watling Street, Nuneaton
Job No. 20188
Field Test Trial Pit Log (include details of groundwater):
See trial Pit
Depth of Pit 1.50 m blg
Width of Pit 0.60 m Calcualtions for Area of Trapeziod Side
Length of Pit Top 260 m Length at top of soak 2.264
Length of Pit Base 1.80 m Length at 75% of soak 2.15
Depth of First Reading 0.63 m bgl Length at 25% of soak 1.92
Area of middle 50% of one trapezoid side 0.8839
Depth of Pit Soaked 0.87 m Calculations of length of one angled short side
ap50 3.919 m2 Length of angled short side  0.986
Vp75-25 0.530352 m3
75-25 N/A min
Amount of water used total 1.0607 m3
Flow rate Insufficient Soakage
Field Data
Depth to Elapsed Head of
Water Time Water
(m) (min) (% of Ho)
0.63 0 100
0.63 14.0 100
0.63 29.0 100
0.63 60.0 100
0.64 102.0 99
0.64 130.0 99
0.64 163.0 99
0.64 221.0 99
0.64 461.0 99
Total drainagt 0.01
T75 3.000 0.8475 75% effective storage depth
T25 17.000 25% effective storage depth
T75-25 N/A Derived from Best Fit
Comments

BRE Digest 365:

2016

SOILS LIMITED

Newton House, Cross Road, Tadworth

Surrey, KT20 5SR

Telephone: 01737 814 221

Depth (m bgl)

0.5 4

15

t t t t

t
0 100 200 300 400 500 600 700

Elapsed Time (min)

—#— Soakage 0.75 percent == == 0.25percent e=—==BOP == == TOS

Notes: The horizontal dashed black line represents the top of the water i.e. first reading

The light grey dashed represents 75% of the effective storage depth, The dark grey represents 25% of the effective storage depth.
The blue line is the depth to water with time. Where a red line is present it is extrapolated data.
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Appendix C.3 Geotechnical Laboratory Results



Laboratory
Report

Contract Number: 59882

Client Ref: 20188 Date Received: 08-06-2022
Client PO: 20188 Date Completed: 27-06-2022
Report Date: 27-06-2022
Client: Soils Limited This report has been checked and approved by:

Newton House
Cross Road
Tadworth
Surrey
KT20 5SR

Wayne Honey
Health and Safety Coordinator/ Quality Assistant
Contract Title: MIRA, Watling Street, Nuneaton, CV10 0TU

For the attention of: Luke Wilkinson

Test Description Qty

Moisture Content of Soil 11
BS1377 : Part 2 : Clause 3.2 : 1990 - * UKAS

1 Point Liquid & Plastic Limit 11
BS 1377:1990 - Part 2 : 4.4 & 5.3 - * UKAS

PSD Wet & Dry Sieve method 1
BS 1377:1990 - Part 2 : 9.2 - * UKAS

Disposal of samples for job 1

Notes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
@ - denotes non accredited tests
This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.
Approved Signatories:
Brendan Evans (Office Administrator) - Emma Sharp (Business Support Manager) - Paul Evans (Director)
Richard John (Quality/Technical Manager) - Shaun Jones (Laboratory manager) - Shaun Thomas (Site Manager)
Wayne Honey (Health and Safety Coordinator/ Quality Assistant)

GEO Site & Testing Services Ltd
Units 3-4, Heol Aur, Dafen, Llanelli, Carmarthenshire, Wales SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk



Summary of Soil Descriptions

Contract Number

59882

Site Name

MIRA, Watling Street, Nuneaton, CV10 0TU

Client Reference

20188

Sample/Hole Sample

Sample

Reference Number Type Depth (m) Descriptions
Wws1 D 0.90 - Red silty CLAY
WsS2 D 1.50 - Red silty CLAY
WsS2 D 3.10 - Red silty CLAY
WS3 D 2.00 - Red silty CLAY
WS3 D 2.50 - Red silty CLAY
WS4 D 1.00 - Red silty CLAY
Ws4 D 2.40 - Red silty CLAY
WS5 D 1.60 - Red silty CLAY
WS5 D 2.90 - Red silty CLAY
WS6 D 0.90 - Red silty CLAY
WS6 D 2.40 - Red fine to medium gravelly fine to coarse sandy SILT/ CLAY
WS6 D 3.50 - Red silty CLAY




NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377:1990 - Part 2: 4.4 & 5.3)
Contract Number 59882
Project Location MIRA, Watling Street, Nuneaton, CV10 0TU
Date Tested 22/06/2022
. Lo . - Passing
Sample/Hole Sample | Sample Moisture Liquid Plastic | Plasticity
Reference Number Type Depth (m) Content %| Limit % Limit % | index % 0.4202mm Remarks
WS1 D 0.90 - 18 30 16 14 100 CL Low Plasticity
WS2 D 1.50 - 20 34 18 16 100 CL Low Plasticity
WS2 D 3.10 - 17 31 14 17 100 CL Low Plasticity
WS3 D 2.00 - 25 33 22 11 100 CL Low Plasticity
WS3 D 2.50 - 18 30 16 14 100 CL Low Plasticity
WS4 D 1.00 - 17 26 15 11 100 CL Low Plasticity
WS4 D 2.40 - 13 26 11 15 100 CL Low Plasticity
WS5 D 1.60 - 19 31 16 15 100 CL Low Plasticity
WS5 D 2.90 - 8.4 21 11 10 100 CL Low Plasticity
WS6 D 0.90 - 20 30 18 12 100 CL Low Plasticity
WS6 D 3.50 - 17 33 14 19 100 CL Low Plasticity
Symbols: NP : Non Plastic # : Liquid Limit and Plastic Limit Wet Sieved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION
BS 5930:1999+A2:2010
90
80 CL Cl CH cv CE
— 70
X
) 60
©
=
- 50
h=
Q
©
o
30
20 o
o 0 ° /
10 o © '/0/
0 VIL VIT VIH VIV ME
0 20 40 60 80 100 120
Liquid Limit (%)
Operators

Darcy Etheridge




PARTICLE SIZE DISTRIBUTION Contract Number 59882
BS 1377 Part 2:1990 Borehole/Pit No. WS6
Wet Sieve, Clause 9.2
Site Name MIRA, Watling Street, Nuneaton, CV10 0TU Sample No.
Depth Top 2.40
Soil Description *See sample description sheet
Depth Base
Date Tested 24/06/2022 Sample Type D
CLAY - 5”-.T - SAND - GRAYEL COBBLES BOULDERS
Fine Medium Coarse Fine ‘ Medium ‘ Coarse Fine ‘ Medium ‘ Coarse
100 //,/'
90 /
’ / ]
70
S 7
2 60 Kl
[}
[%2]
©
& 50
(]
[o))
i)
S 40
<
[}
& 30
20
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation
Particle Size mm % Passing Particle Size mm % Passing
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 13
63 100 Sand 26
50 100 Silt and Clay 61
375 100
28 100
20 100
14 100
10 98
6.3 93
5 92
3.35 89
2 87
1.18 85
0.6 81 Remarks
0.425 79 Preparation and testing in accordance with BS1377 unless noted below
0.3 76
0.212 74
0.15 71
0.063 61
Operator
David Edwards
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0. PREAMBLE

0.1 HOW TO USE THE SPECIFICATION

Although each section is generally stand-alone, there is a need to also refer to the general and
specific section as appropriate. Any clauses that are not relevant are deemed not to apply.

Users of this specification are advised that alternative environmentally advantageous,
reclaimed materials may be available for substitution for some of the naturally occurring
materials envisaged in this specification.

Website www.resus-engineer.co.uk is one guide to some materials that might be considered.
This site does not provide info on suppliers, only types/categories of replacement materials.
Any such proposed substitution may need to be agreed by the Project Manager as acceptable
and suitable for application in the chosen location, before use.
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1. INTRODUCTION

1.1

GENERAL CLAUSES

Each section of this specification has a sub-section covering general clauses that are only
pertinent to each different section. However, there are general clauses that are relevant to all
sections, and they are consequently included in this introductory section.

1.2 GENERAL CLAUSES COMMON TO ALL SECTIONS

(i)

(i)
(iii)
(iv)

(v)

(vi)
(vii)

(vi)

(vii)

The term "Engineer" in this Specification refers to Waterman Infrastructure and
Environment.

The term "Architect" in this Specification refers to Geddes Architects.
The term "Landscape Architect" in this Specification refers to Terrafirma Architects.

The term "Authority" refers to "Local Planning and/or Highway Authority and/or Water
Authority".

The term "Contractor"” refers to the Trade Contractor appointed for a particular section of
the works.

The term “he” refers to the Contractor and should be read as he or she as appropriate.

The term Contract Document refers to the contract agreement document which may be
in the form of conditions of contract or a lump sum agreement.

The specification is based on:

a) Highways Agency’s “Specification for Highway Works” and/or “Sewers for Adoption
— A Design and Construction Guide for Developers” / “Design and Construction
Guidance (DCG)” published by WRc plc and Building Regulations;

b) Local Authority Requirements.

The Engineer will produce most or all of his drawings by computer. The Contractor must
ensure that all his personnel can view the latest version of Acrobat.

(viii) Where any item of this Specification is subject to the Engineer's or Project Manager’'s

(ix)

(x)

comment, the Contractor may proceed with this item only after all matters arising from
such comment have been fully taken into account by the Contractor, or as authorised in
writing by the Project Manager.

The Project Manager’s approval of a sample of materials and/or workmanship does not
constitute approval of the actual materials and/or workmanship employed in the works,
but only approval of the particular sample.

The Contractor shall be responsible for co-ordinating the works to ensure all interface
details are in accordance with the specifications for the contract.
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1.3 SCOPE OF WORKS

The outline scope of works is as follows:

The scope of Plot 8 & 9 works comprises the building and contributing infrastructure works
that are to be built to feed Plot 8 & 9 located on the wider MIRA site. This includes building of
a new Plot 8 & 9 building and contributing roads, utilities, and necessary infrastructure within
the Plot 8 & 9 site boundary. This includes attenuation tank construction, underground
drainage, permeable paving, concrete slab installation and connecting road construction. The
site will connect into the existing road to the southeast of the site — Mira Drive and connect
into the LIF 2 infrastructure works that will be built in parallel to the Plot 8 & 9 development.

All on site sewers are to be constructed under this specification but are not going to be offered
for adoption. The site will have a series of SUDs systems and details of these are on the
drainage details drawings. The hard standing areas will drain into SuDS system via either a
swale, infiltration trench, rain gardens and permeable paving and then drain into attenuation
tanks downstream before draining into the LIF 2 drainage infrastructure to the northwest of
Plot 8 & 9 site.

Contractor to obtain indirect consent for the foul water system from Severn Trent Water to
connect into their system and pumping station downstream.

The proposed foul water sewers are to connect into the existing Severn Trent sewers south of
the site to drain all of the new plots and the new gatehouse structure. This is shown on the
detailed drainage drawings.

Pamm 6.0 I/s
The allowable discharge rate of the Plot 8 & 9 site is 8&:6-/s. A hydrobrake will be required to
restrict runoff from the site then connect into the LIF 2 drainage system.

All manhole and access chambers in the paved external areas shall be fitted with inset covers
to suit the finishes with FACTA B class recessed covers, service yard finishes to be FACTA
class D. Grades are as specified on the manhole schedule. All manholes and access
chambers in the service yard and car parking areas shall be fitted with D400 grade ironwork.
All sewers in the infrastructure works areas are to be vitrified clay or concrete pipes, based on
proposed diameter size.

The new foul and surface water sewers are to be jetted and CCTV surveyed on completion.
The contractor is to provide a full report for inclusion in the O and M manuals covering all

] ) sewers within the site and their connections to the existing external system.
This contradicts the

Contract See each section for the detailed scope of works relating to that section.
Amendments - GMI
have deleted

1.5 STANDARDS

Where a British Standard incorporated in the Contract has been superseded by a Harmonised
European Standard, or a European Standard, issued prior to the date stated in the Contract
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materman Infrastructure & Environment

then such Harmonised European Standard or European Standard shall be substituted for the
British Standard and any amendments thereto contained in the Specification.

If any other relevant standards become updated, then the new standard shall be referred to.

1.6 MATERIALS

GMI have deleted _ . o _ - _
Each section of this specification has its own sub-clauses describing the requirements for the

thIS.Sec.tlon as I.t IS relevant materials. The requirements common to all sections are described in the General
subjective and is an | gection 3.1

increase to the
Employer's Where a Clause in the Specification relates to work goods or materials that are not required
Requirements. GMI for the Works, it shall be deemed not to apply.

to install to objective
Standards. PM has
the chance to shag
as part of the ER's

f STANDARD OF WORK

The whole of the Works shall be carried out in a proper and thoroughly workmanlike manner

to-the-satisfaction-of-the-Prejeet-Manager and in accordance with the latest available editions

at the time of construction of the various relevant British and European Standards and Codes
of Practice.

1.8 SETTING OUT

Each section of this specification has its own sub-clauses describing the additional
requirements for the relevant setting out.

The general requirements are as set out below.

(i) The Contractor shall be responsible for all setting out, that shall be checked and approved
by the Project Manager, before commencement of works. Setting out of the buildings and
external hardstanding areas to be provided by the Architect and setting out of the internal
downpoints to be provided by M & E/Architect. Such approval shall not relieve the
Contractor of his responsibility. The Contractor shall provide all instruments and labour for
this purpose and also for assisting the Project Manager in checking the setting out should
he so desire.

(i) The lines, positions and levels of the new works may be amended only at the discretion of
the Project Manager.

(iii) The setting out shall be carried out in accordance with the overall setting out specification.
The Contractor shall agree with the Project Manager the actual levels across the site before
any excavation works are commenced.

(iv) The lines and levels of the proposed Works shall be set out by the Contractor in accordance
with the Contract Drawings. The Contractor shall keep updated schedules and drawings
of all bench marks (that shall be based on Ordnance Datum at Newlyn) used in the setting
out and shall make these available to the Project Manager when required.

(v) The Contractor shall ensure that where necessary, in order to maintain his programme,
lines and levels are set out in such time as to enable Statutory Undertakers’ plant and other
publicly or privately owned services or supplies to be installed, altered or removed.
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(vi) The Contractor shall survey and record existing details of items that he is required to
remove and subsequently replace. The level of survey information to be recorded is to be
agreed with the Project Manager.

Infrastructure & Environment

1.9 INSPECTION

The Project Manager will liaise with the adopting authority on inspections required for the
proposed adoption of the works. 7 days

The Contractor shall give 24-heurs” notice upon completion of each stage of the works for the
Project Manager to carry out an inspection. Work shall not proceed with the next stage until
this inspection has been made and approval of the works given in writing.

Refer to each section for the detailed inspections relating to that section.

These inspections shall be in addition to all routine day to day checks and inspections.

1.10 VARIATION TO THE DESIGN

The Contractor shall set all the Works in the positions and for the materials as shown on the
drawings or described in this specification.

Before the Contractor varies any material, component or detail of construction he shall notify
the Project Manager and the Engineer of the total effect that these variations will have on the
design and performance of the installation and all other services.

Permanent works constructed in the wrong position or with incorrect material or to incorrect
levels according to the drawings shall be demolished and new works installed correctly unless
otherwise approved by the Project Manager.

1.11 PROGRESS DRAWINGS

(i) The Contractor shall retain on site at all times one complete set of progress drawings marked
up in colour to indicate the current progress and variation to the works. These progress
drawings shall be available throughout the Project duration for inspection by the Project
Manager, Engineer or others. Immediately upon completion of the installation, the
Contractor shall prepare a set of "as constructed" drawings of the Works and deliver them to
the Project Manager.

(ii) The Contractor shall provide record drawings on magnetic media in the latest AutoCAD .dwg
format that shall indicate all revisions to the detailed design. The record drawings shall be

issued within21-days-efissue-ef-the-ComptetionCertificate.
N

with the Operating and Maintenance Manuals

(i) The Contractor should note that the provision of the above drawings forms part of the
information to be included in the Health and Safety File required under the CDM regulations.

1.12 PROTECTION OF EXISTING TREES AND HEDGES

Trees, hedges, walls and fences shall not be removed except as agreed by the Landscape
Architect and the Local Authority and the Project Manager.
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Every precaution shall be taken to avoid damage during operations and particular care shall be
exercised at all times to safeguard all trees, vegetation and the features required to be
preserved.

Branches to be dealt with only as agreed by the Landscape Architect and by approved tree
surgeons.

Should the roots of any tree project into an excavation, great care shall be taken to avoid
damage to the root. If the cutting of any roots be deemed necessary, the approval of the
Landscape Architect and the Project Manager must be sought.

1.13 DIVERSION AND CONTROL OF TRAFFIC

(i) The Contractor shall, in cases where new sewers, drains or other new works cross roads
railways or footpaths, co-operate fully with Police, Local Authorities and Railways as
appropriate, regarding the control and diversion of vehicular and/or pedestrian traffic. An
appropriate Traffic Management Plan must be employed.

(ii) Access to properties shall always be maintained. The written consent of the relevant Local
Authorities and Railways as appropriate shall be obtained prior to the Contractor breaking
up or tunnelling under any road, pavement, railway or grassed surfaces.

1.14 REINSTATEMENT OF SURFACES

The Contractor shall ascertain the Authority's requirements where any new sewer or drain
passes under a road or pavement area and include for the provision and maintenance of a
temporary surface, if required, and for the permanent reinstatement of the surface in accordance
with the Authority's requirements to the satisfaction of the Authority and the Project Manager
and the Engineer.

1.15 TEMPORARY WORKS

The Contractor shall provide, and be fully responsible for, all temporary works, including their

GMI and CS2 had
agreed a timing /
clause in the
employer's
requirements that
contradicts this. 2.03
in ERs - GMI have
deleted

lesign and the adequacy of their construction for the purpose intended.

he Contractor shall, if required by the Contract or the Project Manager, prepare and submit in
mple time for reviewing by the Project Manager before the execution of the works, detail
rawings and calculations of any temporary works he may wish to use that shall also show the
cation of such temporary works and their order of construction, but this shall not relieve him of
is responsibilities in any way.

Il temporary works are to be removed on completion and all necessary repairs and
cinstatements carried out unless the Project Manager approves otherwise.
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1.17 PROTECTION OF THE WORKS

All works shall be properly and adequately protected from the detrimental effect of any type of
weather.

1.18 SURVEY OR INSPECTION OF HIGHWAYS, PROPERTIES
AND LANDS

(iy Where appropriate, the Project Manager shall arrange for surveys or inspections to be
carried out in conjunction with the Contractor, owners or occupiers, of the condition of
highways, properties, construction works and lands that may be affected by the Works.

(ii) Before any work affecting such highways, properties or lands is commenced, the Contractor
shall confirm in writing to the Project Manager that the relevant survey is a true and accurate
record of their condition.

1.19 SITE FENCING

Where temporary site fencing is required the Contractor shall erect such fencing as soon as he
is given possession of the relevant portion of the Site. The Contractor shall regularly inspect
and maintain all such fencing, any defects being made good without delay. Access shall be
provided in temporary site fencing as necessary for the use of the occupiers of adjacent lands.
Temporary site fencing shall be of appropriate height and rigidity and shall remain in position
until either it is replaced by permanent fencing or the Works are sufficiently completed to enable
that portion of the Site to be brought into use.

1.20 SITE SECURITY

The Contractor is to provide the Project Manager with 24-hour contact details. The emergency
contact details are to be posted at the site gate.

The Contractor must take all reasonable measures to ensure that no unauthorised persons,
especially children, are able to enter the work areas.

All the works are to be adequately fenced or barriered off. Hoardings are to be provided to
segregate the contractors and other users of the site.

Fencing and barriers are required to protect against theft and damage, and to protect against
accidents to anyone entering the site with and without authority, including children.

1.21 WELFARE FACILITIES

The Contractor is to provide welfare facilities in accordance with the Workplace (Health, Safety
and Welfare) Regulations 1992 Approved Code of Practice L24 for all personnel working on
site. No other facilities are to be used unless provided by the Client and of a sufficient standard.

The Contractor shall be responsible for ensuring the good upkeep and servicing of the facilities
provided.

Mira Plot 8 & 9 WIE13833-120 Page 5 of 165

Mira Plot 8 & 9-Civils Specification



&aterman

Infrastructure & Environment

1.22 LEVELS AND REFERENCE POINTS

(i) The Contractor shall supply and agree with the Project Manager details of the value and
location of the temporary bench marks and reference points that he proposes to use.

(i) The Contractor shall satisfy himself that the existing levels as indicated on the drawings
are correct. Should the Contractor wish to dispute any levels he shall submit to the Project
Manager a schedule of the position of the levels considered to be in error and a set of
revised levels. The existing ground relevant to the disputed levels shall not be disturbed
before the Project Manager’s decision as to the levels to be used.

(i) The Contractor shall check the locations, invert levels and sizes of existing drains, sewers,
catchpits and manholes before the commencement of any works and shall notify the Project
Manager immediately if the declared invert levels or pipe sizes are found to be at variance
with the drawings or documents.

1.23 PROTECTION AGAINST DAMAGE

(i) The Contractor shall take all necessary and reasonable precautions to avoid causing any
unwarranted damage to roads, lands, properties, trees and other features and, during the
currency of the Contract, shall deal promptly with any complaints by the Authority, owners

or occupiers to the satisfaction of the Project Manager| itit is proven that the Contractor or the Contractor's
subcontractor's are at fault for the damage.

(i)  Where any portion of the Works is close to, across or under any existing apparatus of Public
Utilities or other parties, the Contractor shall temporarily support and work round, under or
adjacent to all apparatus in a manner designed to avoid damage, leakage or danger and
to ensure uninterrupted operation.

(i) Should any leakages or damage be discovered, the Contractor shall at once notify the
Project Manager and the relevant authorities or owner concerned, and the Contractor shall
afford every facility for the repair or replacement of the item or apparatus affected.

1.24 PUBLIC UTILITY AND OTHER SERVICES

(i) The Contractor shall consult all relevant Statutory Authorities, Public Utility Companies and
service owners before commencing any excavations and shall satisfy himself as to the
exact position of existing services that may affect or be affected by the construction of the
Works.

(i) Outfalls for drainage are to be agreed with the Authority by the Project Manager or the
Drainage Engineer.

(iii) The Project Manager shall make his own arrangements for any diversion or removal of
services that he may require for his own convenience or because of his proposed method
of working.

(iv) Should any service be found to exist that is not indicated by the Statutory Authority and
Service owners, the Project Manager shall be given written notification immediately.

(v) The Contractor shall examine such documents as are available at the offices of the
Engineer, Utilities and Local Authorities showing the positions, size and levels of all Public
Utility Services.
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(vi) The Contractor shall determine the location, level and number of existing drains or other
services within the boundary of the site and shall include in his price for their removal,
diversion, reinstatement or associated works as required or directed by and to the
satisfaction of the Project Manager and the Engineer and the Public Utility Authority.

(vii) The Contractor shall, in all cases where new works pass under or near to existing pipes or
cables, temporarily support them in a manner such that leakage or damage will not occur.

(viii) The Contractor shall provide, install, maintain and remove when no longer required, such
temporary supports or precautions as the relevant authorities may consider necessary.
The Contractor shall be responsible for the protection of all existing services and any
damage that may be caused to these services during the duration of the contract.

(ix) Should any leakage or damage occur, notice in writing shall at once be given to the relevant
Utility Authority concerned the Project Manager and the Engineer. The Contractor shall
provide for properly accredited agents of such an authority, all available facilities and
access to their services situated on, over or under the site as may be necessary for
inspection, repair, maintaining, removing or renewing of these services or for any other
purpose.

(x) The Contractor shall give the Authority and Utility Authority one month’s written notice in
advance for the works and shall give no less than seven days’ notice for the exact start
date. The Contractor shall co-operate fully with them at all times during the Contract.

1.25 PROTECTION TO EXISTING SEWERS, DRAINS DUCTS
AND SERVICES

(i) Protection to any existing sewers, drains, ducts and services shall be to the requirements
as described in the Contract.

(i) Before protection works are carried out the existing sewer, drain or service shall be located
by means of hand dug trial holes except where otherwise permitted by the Project Manager.

(iii) Excavation and backfilling for the protection work shall be carried out in accordance with
the requirements stated in the Contract. Where excavation is required around an existing
sewer, drain, duct or service then this shall be carried out carefully by hand to avoid
damage to the sewer, drain, duct or service.

(iv) The Contractor shall ensure that the sewer, drain, duct or service is adequately supported
during the carrying out of the protection works.

(v) Any damage to the sewer, drain, duct or service occurring during the protection works shall
be made good by the Contractor.

(vi) Protection to the sewer, drain duct or service shall be carried out in accordance with the

appropriate Specification Clauses and as agreed with the Project Manager and relevant
Authority.

1.26 TIDINESS OF SITE

(i) The Contractor shall be responsible for maintaining the Site and the Works in as clean and
tidy a condition as possible and shall remove from the Site rubbish, other waste and surplus
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material as it accumulates. Materials and equipment shall be positioned, stored and
stacked in an orderly manner.

(i) Watercourses, channels and gullies must at all times be kept free of all materials that would
impede their efficiency.

(iii) On completion of the works, the Contractor shall leave the site in a clean and tidy condition
to the satisfaction of the Project Manager and the Engineer.

(iv) A Site Waste Management Plan shall be required under the “The Site Waste Management
Plans Regulations 2008” if the contract value exceeds £300,000.

1.27 WHEEL WASHING

No vehicles shall leave the site with earth, mud etc. adhering to the wheels in a quantity which
may result in it being deposited on the public highway or footpath, and creating nuisance or
hazard to vehicles and pedestrians. The Contractor shall liaise with the Project Manager on the
provision, operation and maintenance of this requirement.

1.28 NOISE CONTROL

The Contractor shall comply with the recommendations set out in BS 5228 Parts 1 and 2: 2009
Code of Practice for Noise and Vibration Control on Construction and Open Sites.

The Contractor shall ascertain the requirements prior to commencing work and shall advise the
Project Manager of such requirements in writing.

1.29 INFORMATION REGARDING SOIL CONDITIONS

(i) Information regarding soil conditions in the area of the Contract may be available for
inspection at the Engineer’s offices, but it should not be assumed that such information
covers all soil conditions that may be encountered in the Works.

(i) The Contractor may undertake such additional investigation as he deems necessary at no
expense to the contract, should he so desire.

(iii) Refer to The Soil Investigation Report: no. WIE13833-100.R.10.1.1-RJM

1.30 DEALING WITH WATER

The Contractor shall, unless specifically stated elsewhere, keep the whole of the Works free
from water and/or sewage during the course of construction. Water shall not be discharged into
existing drainage systems, including ditches, without the prior written consent of the Project
Manager, and such consent, if given, will be conditional upon the Contractor taking precautions
to prevent solid or suspended material entering such drainage systems, as well as the
subsequent clearing of these systems from deposits of silt.

1.31 USE OF EXPLOSIVES
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The Contractor shall not use any explosives without permission in writing from the Project
Manager, who will require evidence that the Contractor has complied with the requirements of
the Explosives Acts 1875 and 1923, and “The Health and Safety (Miscellaneous Amendments
and Revocations) Regulations 2009”. The Project Manager may refuse to permit the use of
explosives for any other reason and this shall not constitute grounds for a claim.

Infrastructure & Environment

1.32 DESTRUCTION OF WEEDS

The Contractor shall take all necessary precautions against the growth of weeds on the site of
the works from the date of commencement until the termination of the maintenance period.
Particular attention in this respect shall be paid to the sub grade footways and verges.
Perennial weeds shall be destroyed by an application of a non-toxic translocatable, non-
residual herbicide approved for total weed control and shall be applied in accordance with the
manufacturer’s instructions, at the required locations and frequency. Care shall be taken not
to apply weedkiller in close proximity to vegetation, trees, etc., and only an approved non-toxic
selective weedkiller shall be used on verges.

1.33 SPECIFIC ITEMS

The Contractor should particularly note the following specific items that are more fully listed in
the specification.

(b) Surfacing material is a specialised application available from approved suppliers and a three
year performance guarantee is required by the Project Manager.

(c) At the point of handing over, the polished stone value (psv) must be shown to meet the
specified requirements. Surface treatment may be needed to expose the polished stone
value of the aggregate to achieve the required skid resistance.

(d) All layers and surfaces of roads shall require a rigorous NAMAS testing regime with written
results to be included in the Project Health and Safety File that will be produced by the CDM
Co-ordinator prior to opening of the road.

(e) Any changes by the Contractor (as built) must be fully notified and detailed for inclusion in
the Health and Safety File.

(f) Some ductile iron kerb drainage units require special manufacture.

(g) Some manhole covers and drainage channels are of a higher strength grading than usually
used on road areas. The full details are included in the drainage specification.

(h) The testing regime specified that includes test certificates shall be required as these will be
needed at hand over.

1.34 WORKMANSHIP

Each section of this specification has its own sub-clauses describing the requirements for
workmanship. The requirements common to all sections are described in the General Section
3.2.
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1.35 TESTING

Each section of this specification has its own sub-clauses describing the requirements for
testing. The requirements common to all sections are described in the General Section 3.3.
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3. GENERAL

Infrastructure & Environment

3.1 MATERIALS
3.1.1 STANDARDS AND SUBMISSION OF MATERIALS

Wherever, in respect of any British Standard, a BSI Scheme of Supervision and Control is
available, all goods and materials required are to comply with that Standard, or the containers
of such materials, shall be marked with the BSI Certification Trade Mark (The Kitemark). This
requirement shall not apply where the Project Manager is satisfied and confirms to the

GMI have deleted. GMI will Contractor in writing that Kitemarked materials are not readily available. In such a case and
provd'de dheta(':'s of a”y_'teﬂ; where materials are required to comply with other British Standards, the Contractor shall
gzﬁeér};r’ebumﬁltrﬁgt“gg ! submit to the Engineer or Authority, test certificates furnished by the supplier or manufacturer
providing a list of all of the materials, indicating compliance with the relevant British Standard.

suppliers of all materials.

Samples shall be taken in accordance with the appropriate British Standard where applicable.

The materials subsequently supplied shall conform to the quality of samples that have been
approved by the Project Manager.

All materials, workmanship and tests (where required) shall comply with the appropriate British
Standard, the National Building Regulations, the Bye-Laws of the Authority, the requirements
of the National House Builders Association (as appropriate) and be in accordance with the
drawings and the Specification.

Materials required for performance of work shall be new, the best of their respective kind and
shall be of uniform pattern throughout the work.

Items of materials and equipment not specifically mentioned on the contract drawings but
that are necessary to make a complete and operating installation shall be included.

3.1.2 STORAGE OF MATERIALS

Materials and components shall be stored neatly in such a manner as to preserve their quality
and condition to the standards required by the Contract. Materials shall be supported
appropriately so that no contamination by natural ground material occurs.

All materials and equipment including manhole covers, pipes and fittings required to complete
the construction shall be thoroughly inspected by the Contractor upon arrival at the site.

Those that are inferior in quality or those that have been damaged in transit shall be set aside
and removed from the site.
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&aterman Infrastructure & Environment

Materials and equipment found to be sound in all respects shall be stored in accordance with
the manufacturer's recommendations where applicable. They shall be protected at all times
from damage or deterioration whilst in storage. A final inspection shall be made prior to use
or installation.

The quantity of materials and components stored on the site shall be consistent with that
necessary for efficient working.

3.1.3 HANDLING AND USE OF MATERIALS

Goods and materials shall be handled in such a manner as to avoid any damage or
contamination, and in accordance with all applicable recommendations of the manufacturers.

Unless otherwise described in the Contract, the use, installation, application or fixing of
materials and components shall be in accordance with all applicable recommendations of the
manufacturers. Where appropriate, the Contractor shall make use of any technical advisory
services offered by manufacturers.

3.1.4 WATER

Water for use with cement or bituminous materials shall be potable.

3.1.5 RECYCLED AGGREGATES

Source of Recycled Aggregates

(i) Where recycled concrete aggregate is used as constituent materials for concrete
pavement layers, only crushed concrete resulting from reclamation or processing of
concrete previously used in construction which originates from appropriately identified
structures with a known history of use shall be used.

In order to detect substances and chemicals harmful to the durability of concrete,
appropriate tests based on current relevant advice shall be carried out on recycled coarse
aggregate and recycled concrete aggregate, and the results reported to the Project
Manager.

(i) Where recycled concrete aggregate is used as constituent materials for earthworks, the
material shall be aggregate resulting from the processing of material used in a
construction process.

(i) Where recycled aggregate is used as constituent materials for drainage pipe and bedding
combinations, the material shall consist of recycled coarse aggregate or recycled
concrete aggregate.

(iv) Where recycled concrete aggregate is used as constituent materials for road pavements

containing unbound, cement and other hydraulically bound mixtures, the material shall
consist of recycled coarse aggregate or recycled concrete aggregate.

3.1.6 AGGREGATES FOR CONCRETE

(i) Aggregates for concrete shall comply with the relevant provisions of BS EN 12620:2002.
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(i) Sea dredged aggregates shall not be used unless they comply with BS 882.
(iii) The nominal size of aggregate shall be 20 mm.

(iv) Aggregate for granolithic concrete shall be crushed granite complying with BS EN 12620.

3.1.7 SAND

(i) Sands for mortar and grout shall be washed sand complying with BS EN 13139:2002 and
graded in accordance with Table 1 of that Standard.

(i) Bedding sand shall comply with Table D.3, Category Il [change to category | if no heavy
vehicles] of BS 7533-3 and shall be certified Sterilised. The stockpile of sand shall be
protected by covering with polythene sheeting or tarpaulin and allowed to drain down so
that sand for use from the top of the pile shall be dry. Similarly the sand is to be kept free
of contaminants, weeds and their seeds so that it remains sterilised.

3.1.8 CEMENT

(i) Cement shall comply with the provisions of the appropriate British Standard, as set out

below:
TYPE BS
Ordinary Portland 12
Sulphate-resisting 4027
Portland

(i) Except for concrete having an equivalent compressive strength less than 20 N/mm?2,
sulphate-resisting Portland cement shall be used in all cases (including precast concrete
products), unless the Contractor can satisfy the Project Manager that any attack from soils
or groundwater will adequately be resisted by the use of cement to BS 12.

3.1.9 CONCRETE MIXES

(i) Formwork, reinforcement and concrete materials are to comply with the requirements of
BS 5328 — Methods of specifying concrete, including ready-mixed concrete for the standard
and designated mixes and grades of concrete detailed are:

(ii)Class of Concrete

(a) ST4 (C20) - Uses as below.
i. Precast pipe setting blocks.
ii. Protection to pipes.
iii.  Surround to manholes.
iv.  Manhole inverts and benching.
v. Thrust blocks.

(b) ST5 (C25) - Uses as below.

i. Bedding and backing to kerbs.
i. Bedding and backing to drainage channels.

Mira Plot 8 & 9 WIE13833-120 Page 13 of 165

Mira Plot 8 & 9-Civils Specification



&aterman Infrastructure & Environment

(c) PAV 1 - Class Pav1 shall have air-entraining and be brush finished. The
total air voids shall not be more than 5.5% for 20mm aggregate.

An air-entraining admixture complying with BS 5025 shall be used in at least the top

50mm.
(d) Class 32/40 - Surface slabs in accordance with BS EN 13877-2.
(i) Unreinforced concrete (URC).
(i) Jointed reinforced concrete (JRC).
(iii) Continuously reinforced concrete pavement (CRCP).
(iv)Continuously reinforced concrete base (CRCB).
(e) Granolithic - Granolithic Concrete shall be strength class C32/40 with maximum

aggregate size 4/10mm.

3.1.10 MORTAR
Mortar shall be 3:1 Sharp sand; Ordinary Portland Cement or Sulphate Resisting Cement.

Mortar for bedding and jointing clay pavers shall be strength class M12 to BS EN 998-2.

3.1.11 LEAN MIX CONCRETE
Wet lean concrete for bases and sub bases shall comply with BS EN 13877-1 and as follows:
Grades and Constituents
The strength for wet lean concrete shall be as shown on the drawings with the following

constituents:

(iy ST4and ST5to BS EN 197-1 (cement), BS EN 15167-1 (blast furnace, BS EN 450-1 and
BS EN 450 -2 (pulverised fuel ash) as appropriate.

(i) the maximum free water/cement ratio shall be 0.60 for strength classes C16/20 and
C12/15 or as directed by the Project Manager;

(i) aggregate shall comply with BS EN 12620 and BS EN13877-1.

The aggregate shall consist of either coarse and fine aggregate batched separately or an all-
in one aggregate, having a maximum nominal size not exceeding 40mm, nor less than 20mm.

Mix Proportions:

The ratio of cement to aggregate by weight (including any absorbed moisture but excluding
free water in the aggregate) shall be sufficient to produce an average crushing strength to the
requirements of this clause. The ratio of cement to aggregate by weight shall not, however,
be more than 1:15 nor less than 1:20 except with the approval of the Project Manager.

Crushing Strength Requirements:
Test cubes shall be made and tested in accordance with BS EN 12390 and shall conform to

the minimum characteristic cube strength given for 150 mm cubes in BS EN 206-1:2000, Table
7.
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If the test cubes do not attain the minimum compressive strength the Contractor may without
expense to the Contract elect to cut cores from locations selected by the Project Manager to
determine the equivalent 28 days cube strength and density of the concrete in the Works.
Concrete represented by these cores that fails to meet the minimum requirements of the
Specification shall be broken out and replaced with further material.

Core holes for sampling that remain in the Works shall be reinstated in concrete Grade ST4.

Consistence (Workability)

(i)

(ii)

The consistence shall be determined by the Degree of Compactibility (Compaction Index)
test in accordance with BS EN 12350-4, or the Vebe test in accordance with BS EN
12350-3. Alternatively for concrete class C16/20 or below, consistence may be
determined by the slump test in accordance with BS EN 12350-2. The sampling for all
concrete classes shall be undertaken in accordance with BS EN 12350-1 and the rate of
testing in accordance with Table 12 of BS EN 206-1. Consistence shall be carried out at
the point of placing, in conjunction with tests for strength and any tests for air content.
The consistence shall be maintained at the optimum within the limits specified in BS EN
206-1.

If any determination of consistence gives a result outside the tolerance, a further test shall
be made immediately on the next available load of concrete. The average of the two
consecutive results and the difference between them shall be calculated. If the average
is not within the tolerance or the difference is greater than 0.1 for Cl or 20 mm for slump,
or 6 seconds for Vebe, subsequent samples shall be taken from the delivery vehicles,
which shall not be allowed to discharge into the Works until compliance with the
Specification has been established.

3.1.12 CONCRETE

(i)

(iif)

(iv)

(v)

(vi)

Concrete shall either be a designed mix in accordance with the Specification or a
Designated or Standard Mix in accordance with BS 5328, all as indicated on the
Drawings.

Aggregates for the concrete shall comply with the requirements of BS 882 and the fine
aggregate shall be limited to grading zones 1 to 3. The source of the aggregate shall not
be varied without the Project Manager's consent. Certificates of aggregate quality and
source shall be provided to the Project Manager.

Air entrainment or the use of admixtures or other similar chemicals is not generally
permitted except for usage on road slabs to achieve an exposed aggregate finish if
required. The Project Manager may consider proposals for the use of admixtures,
chemicals, etc., but there is no guarantee that such proposals will receive approval.
Admixtures, chemicals, etc. shall be submitted for the Project Manager's approval at least
2 weeks before they are intended to be used.

Drying shrinkage of the concrete tested in accordance with BS 1881 shall not exceed
0.04%.

Ready mixed concrete shall be in accordance with BS 5328. The Contractor shall provide
details of the supplier and mixes on the attached Form 17/1. For fair faced concrete the
use of concrete from different suppliers is not permitted within discrete areas.

The Contractor shall give 24 hours’ notice to the Project Manager when reinforcement
is ready to receive concrete unless otherwise agreed by the Project Manager.
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(vii) All formwork and its supports shall be sufficiently strong and rigid to carry and maintain

the concrete for construction traffic, so that the shape and finish of the completed
structure is as shown on the Drawings.

All formwork and its supports shall be sufficiently rigid and tight to prevent loss of grout
or mortar from the concrete. The type of formwork used shall produce concrete surfaces
suitable for the application of the particular type of finish specified.

Surfaces of formwork in contact with concrete shall be well wetted or treated with a
release agent, that is subject to the Project Manager's approval.

(viii) All Contractor's Equipment and formwork shall be clean and contamination of the

(ix)

concrete shall be avoided at all stages.

Concrete shall be discharged from the delivery vehicle within the periods stated in BS
8500 Part 2:2002. Any concrete that has commenced to set before being finally placed
shall be rejected.

Unless otherwise directed, concrete shall be compacted by mechanical vibration so as to
ensure a dense and homogeneous mass throughout every part of the works and to
produce a good surface finish.

Concrete used below ground shall utilise sulphate-resisting cement unless otherwise
approved by the Project Manager

3.1.13 READY MIXED CONCRETE

INFORMATION TO BE PROVIDED BY THE CONTRACTOR

a)

Proposed ready mixed concrete supplier.
. NI e e e e e e e e e e e e e e e e e e aeaeara——

iii. Postcode .......ccccceeiiinnn.
iv. Telephone NO. ...
(e Tor=1 (oo o [T oo | S
If supplier is a BRMCA member (Yyes / NO)......ccccceevveeeeeieeicnnnns

i. Category of depot........cccciiiiiiiiiiiie e
Name of cement ManufaCturer ... ... ..o
Name of aggregate SUPPIET .......oiii e
Detail of design mixes proportions proposed by the Contractor to comply with the
Specification. Qualities of cement and aggregate to be given must be totally dry and relate
to one cubic metre of fully compacted fresh concrete:

Concrete C20 C30 C35 C40 C45 C50
grade

Cement
content

(Kg)

20mm
max.
aggregate
(Kg)

Fine
aggregate
(Kg)
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Water (Kg)

Slump
(mm)

3.1.14 AIR ENTRAINMENT

() ROAD PAVEMENTS - CONCRETE MATERIALS

Admixtures

Concrete in at least the top 50 mm of surface slabs shall incorporate an air-entraining

admixture complying with BS EN 934-2 where specified on the drawings.

Air Content

a) The concrete shall meet the requirement for exposure class XF4 in BS EN 206-1. This
shall be achieved by the use of an air-entraining agent. The minimum quantity of air in
air-entrained concrete as a percentage of the volume of the concrete shall be as in the

following table:

Table - Minimum air contents

Maximum aggregate size Minimum air content
mm %
20 3.5
40 3

b) The air content shall be determined at the point of delivery to the paving plant by the
pressure gauge method in accordance with BS EN 12350-7, at the rate of one
determination per 300 m? of slab or at least 6 times per day, whichever is the greater,
in conjunction with tests for consistence and strength. For areas less than 300 m? the
rate shall be at least one determination to each 20 m length of slab or less constructed
at any one time or at least 3 times per day. If the air content is outside the specified
limits in BS EN 206-1 the Contractor shall remove the concrete from the Works.

c) The air-entraining agent shall be added at the mixer, by an apparatus capable of
dispensing the correct dose within the tolerance for admixtures given in BS EN 206-1,
to ensure uniform distribution of the agent throughout the batch during mixing.

(i) THIN BONDED REPAIRS
For thin bonded repairs using high early strength concrete less than 30 mm depth, air
entrainment is not required.

(i) FREESTANDING IN-SITU CONCRETE KERBS, CHANNELS AND EDGE DETAILS

The concrete shall be a strength class C28/35 to BS 8500-2 and air-entrained in
accordance with BS 5931.
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(iv) BRICKWORK, BLOCKWORK AND STONEWORK
Mortar Work Other Than Unreinforced Masonry Arch Bridges
If the work is to be carried out in frosty weather and the bricks are wet when laid, then a

cement sand mortar with an air entraining plasticiser shall be used. Admixtures shall conform
to BS EN 934-3 and shall not contain calcium chloride.

3.1.15 P.C.C. KERBING
P.C.C. kerbing shall comply with BS 7533 Part 6 and BS EN 1340:2003 for granite aggregate,
hydraulically pressed, pre-cast concrete to the dimensions and types as indicated on the

drawings. Radius kerbs shall be purpose-made where the radius is 12 metres or less with
taper kerbs and crossing kerbs to match the straight kerbs.

3.1.16 NATURAL STONE KERBING

Natural stone kerbing shall comply with the following:

(i) BS 7533 Part 6 and BS EN 1343:2001 for natural granite to the dimensions and types as
indicated on the drawings. Radius kerbs shall be purpose-made where the radius is 12
metres or less with taper kerbs and crossing kerbs to match the straight kerbs.

(i) Granite setts shall be as indicated on the drawings.

3.1.17 EDGING

(i) PC Edging shall comply with BS 7533 Part 6 and BS EN 1340:2003 to the types and sizes
shown on the drawings.

(i) PC Dished channel blocks shall comply with BS 7263 to the types and sizes shown on the
drawings.
3.1.18 P.C.C. PAVING SLABS
P.C.C. paving slabs shall comply with BS 7533 Part 12 and BS EN 1339:2003 to the types
and sizes indicated on the drawings.
3.1.19 RECONSTITUTED STONE PAVING SLABS

Reconstituted stone slabs shall comply with the specification shown on the drawings.

3.1.20 NATURAL STONE PAVING SLABS

Natural stone slabs and jointing materials shall comply with BS 7533 Part 12 to the types
and sizes indicated on the drawings.
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3.1.21 P.C.C. BLOCK PAVING

Infrastructure & Environment

Precast concrete paving blocks shall comply with BS EN 1338 and as shown on the
drawings.

3.1.22 CLAY BLOCK PAVERS

Clay pavers shall conform to BS EN 1344 and as shown on the drawings.

3.1.23 BEDDING FOR PAVING SLABS. BLOCK PAVING AND PAVERS
(i) Mortar

Where shown on the drawings P.C.C. paving and blocks shall be bedded on mortar in
accordance with this Section.

Mortar for bedding and jointing pavers shall be strength class M12 to BS EN 998-2.

(i) Sand

Where shown on the drawings P.C.C. paving and blocks shall be bedded on mortar in
accordance with this Section.

(iii) Waterproof Membrane

Where specified on the drawings, a waterproof membrane is required to prevent ingress of
water to the underlying structure.

3.1.24 ROAD LIGHTING COLUMNS AND BRACKETS

The details of road lighting items are to be provided by the MEP engineer.

3.2 WORKMANSHIP
3.21 CONCRETE

(i) All structural concrete and workmanship shall be in accordance with BS EN 13670:2009
and this Specification.

(i) In the interests of health and safety to site personnel, the Contractor is to ensure that
the ends of reinforcing bars left temporarily protruding from all concrete elements have
suitable safety covers to prevent impalement. In the case of bars 12mm diameter or
greater, this protection may take the form of a purpose made plastic cap or by other
similar effective means of shielding. All bars of 10mm diameter or less where hooked
ends have not been provided are to be temporarily protected with boarding or similar
protection placed over the ends of the bars and fixed securely in position together with
a clear warning notice where a hazard is not obvious.

(i) Granolithic concrete shall be laid on base concrete that has been prepared in the
following manner. The laitance on the base concrete shall be removed by wire brushing

Mira Plot 8 & 9 WIE13833-120 Page 19 of 165

Mira Plot 8 & 9-Civils Specification



&aterman

and by hosing with water. This shall be done after the initial set of the base concrete
but before hardening and without disturbing the aggregate. Granolithic concrete shall
be laid not later than three days after placing the base concrete. After compaction the
surface of the render or screed shall be trowelled to a smooth finish to the required
levels, profiles and contours and shall present a surface finish Class U3.

Infrastructure & Environment

3.2.2 MORTAR

(i) Mortar shall be mixed mechanically until its colour and consistency are uniform. The
constituent material shall be accurately measured.

(i) Where ready mixed mortars are specified, their use shall be in accordance with the
manufacturer’s instructions and BS EN 998-1 and BS EN 998-2.

(iii) Mortar shall be made in small quantities only as and when required. Mortar which has
begun to set or which has been mixed for a period of more than one hour shall be
discarded.

(iv) When additives or admixtures are specified, their use shall strictly follow the
manufacturer’s instructions and shall be demonstrated in the trial panel.

M

3.2.3 TURF AND TOPSOIL

Turf or other material, as directed, over the area of the Works and those areas affected by the
Contractor’s plant shall be stripped, removed separately and stacked in stockpiles to a height
not greater than 1.5 m as directed by the Project Manager before construction commences.

Topsoil stockpiles may be allowed to exceed the maximum height for short periods but in no
case for longer than one season. Existing turf and topsoil shall remain the property of the
Client and shall either remain stacked or be used on the Site as directed by the Project
Manager.

3.24 GENERAL EXCAVATION

(i) The Contractor shall excavate for the Works in any material encountered to the net lines,
widths, lengths and levels indicated on the Drawings or to such other dimensions as may
be directed by the Project Manager.

(i) No excavated acceptable material other than that surplus to the requirements of the
Works shall be removed from the Site except on the direction or with the permission of
the Project Manager, who may require material which is unacceptable, only by reasons
of being frozen, to be retained on site when in that condition. Should the Contractor be
permitted to remove acceptable material from the Site to suit his operational procedure,
then he shall make good at his own expense any consequent deficit of filling arising there
from.

(iii) If any acceptable material excavated from within the Site is, with the permission of the
Project Manager taken by the Contractor for purposes other than the forming of
embankments and other areas of fill, sufficient acceptable filling material to occupy after
full compaction, a volume corresponding to that which the excavated material occupied
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(v)

shall, unless otherwise directed by the Project Manager, be provided by the Contractor
from his own resources.

Acceptable material surplus to the total requirements of the Works and all unacceptable
material shall, unless the Project Manager directs otherwise, be run to spoil in tips
provided by the Contractor. Where the excavation reveals a combination of acceptable
and unacceptable materials the Contractor shall, unless otherwise agreed by the Project
Manager, carry out the excavation in such a manner that the acceptable materials are
excavated separately for use in the Works without contamination by the unacceptable
material.

The Contractor shall make his own arrangements for stockpiling of acceptable or
unacceptable material, and for the provision of sites for the purposes where his method
of working requires.

3.2.5 P.C.C. KERBS & CHANNEL BLOCKS

(i)

(ii)

(iif)

Precast concrete kerbs, channels and quadrants shall be laid true to line and level within
a tolerance of + 3mm or - 3mm. Any unit out of tolerance shall be re-laid. The kerbs
shall be laid directly onto a 150mm thick bed of grade ST5 concrete and backed with
150mm wide grade ST4 concrete to within 50 mm of the top of the kerb, or as indicated
on the Drawings. The kerbs shall be haunched with 150mm wide grade ST5 concrete as
indicated on the Drawings.

A 2 mm joint shall be left between all units. Specially cast radius kerbs and channels
shall be used for work on curves where the radius is 12.0 m or less. Work of radius
between 12.0 m and 30.0 m shall be laid in kerbs and channels which are 0.60 m straight
units. Where the joint is in excess of 3 mm it must be mortared with a granolithic cement
sand mortar.

Kerbs shall be backed with concrete Grade ST5 to within 75 mm of the top of the kerb as
shown on the Drawings, and not less than 24 hours after completion, the space between
the back of the kerb and the face of the excavation shall be filled and rammed. No cut
length of kerb or channel shall be less than 0.60 m long.

Where a concrete kerb race has been previously constructed, onto a 12mm thick cement
mortar bed and haunched with concrete to within 75 mm of the top of the kerb to the lines
and levels shown on the drawings. Purpose made radius kerbs, taper kerbs, crossing
kerbs and quadrants complying with the BS shall be used wherever appropriate. Straight
kerbs shall be laid to radii above 12m.

Channel blocks shall be laid directly onto 200 thick bed of ST5 concrete 200 wider than
the block and haunched.

3.2.6 PAVING SLABS

(i)

(ii)

Sub-Base

The sub-base for paving slabs shall be laid and compacted in accordance with this section
and BS 7533 Part 4 on the previously approved formation to give a compacted thickness
of the material to the dimensions shown on the drawings.

Laying Course
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(iif)

The laying course for paving slabs shall be laid and compacted in accordance with BS
7533 Part 4 on the previously approved formation to give a compacted thickness of the
material to the dimensions shown on the drawings.

Natural stone or concrete paving slabs shall be laid in accordance with BS 7533 Part 4 in
the pattern as indicated on the drawing. They shall be placed firmly together without
disturbance to the laying course and the order of placing blocks shall ensure this.

3.2.7 BLOCK PAVING

(i)

(ii)

(iif)

(iv)

Sub-Base

The sub-base for block pavements shall be laid and compacted in accordance with this
section and BS 7533 Part 3. At the time of laying the sand, the sub-base shall be
structurally sound and free from contamination.

Sand Laying Course

Precast block pavers shall be laid on a specified thickness of compacted sterilised sand
which should be struck off with sufficient surcharge to ensure the laying course thickness
so that when the blocks have been vibrated the upper face of the blocks shall be true to
the finished levels of the Contract drawings. Before the blocks are laid the laying course
shall not be subjected to any form of traffic movements, before, after, or during screeding.
Generally the surcharge to achieve a 50mm compacted nominal thickness shall be about
15mm but this should be checked by vibrating some of the blocks as soon as a sufficiently
large area is available.

If the levels are not achieved the laid paving blocks are to be taken up. The sand laying
course shall then be raked, additional sterilised sand being then placed, the whole then
re-screeded to a revised thickness. The process being repeated as necessary until the
surcharge is found that produces the required finished levels.

Laying Blocks

Blocks shall be laid in the pattern as indicated on the Architect’s or Landscape Architect’s
drawing. They shall be placed firmly together without disturbance to the laying course
and the order of placing blocks shall ensure this. The proposed layout, if different
coloured blocks are to be used, is to be approved by the Project Manager.

At edges or obstructions such as gully or manhole covers and frames, blocks shall
generally be cut to fit. Cutting may be carried out with a hydraulic splitter, a hammer and
bolster, or by sawing. Where it is not possible to cut blocks to fit neatly to an obstruction,
the obstruction shall be surrounded by concrete ST4. The concrete must be placed after
the blocks have been brought as close to the obstruction as possible, to fill the irregular
space, which is left. Pigment in accordance with BS EN 12878 shall be used in the
concrete to match the colouring of blocks.

Vibration

The surface course shall be subjected to passes of a vibrating plate compactor which
shall have a centrifugal force of approximately 15-20kN and a frequency of 75-100Hz and
a plate area of between 0.2 and 0.5 square metres. Sufficient passes shall be made to
compact the laying course and produce an even surface. Vibration shall not be carried
out within one metre of an unrestrained edge.
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After initial vibration appropriate dry sand shall be brushed into joints and further passes
of the vibrating plate compactor made to fill the joints, more sand being spread over the
surface if required.

Wet sand shall not be used for vibrating into joints.
(v) Edges

Small gaps left at the edges of block paving, including against obstructions within a paved
area which cannot be filled and compacted to the full depth of the paving block with a
sand cement mortar not leaner than 3:1. Pigment in accordance with BS EN 12878 shall
be used in the mortar to match the colouring of the blocks.

3.2.8 FOOTWAY/FOOTPATH EDGING

Pre-cast concrete edging is to be laid flush with the finished surfacing level on a bed and
haunch of 100mm thick ST4 concrete. Where the edging is to be laid to a radius it may be cut
with a disc cutter to half lengths or exceptionally 1/3rd lengths. No broken or edging of irregular
lengths will be accepted.

3.29 FOOTWAY/FOOTPATH LEVEL

Before the surface course is laid, all covers, boxes, etc., shall be accurately set to the correct
level and crossfalls.

3.29 FOOTWAY/FOOTPATH ALIGNMENTS

Horizontal alignments shall be determined from the centre line of the carriageway pavement
surface and/or as shown on the drawings.

The levels of pavement courses shall be determined from the true finished road surface
calculated from the vertical profile and crossfalls and/or as shown on the drawings. The
vertical depth below the true pavement surface of any point on the constructed surface of the
formation or pavement courses shall be within the appropriate tolerances stated in Table A.

However the combination of permitted tolerances in different pavement levels shall not result
in a reduction of the surface course thickness by more than 5 mm from that specified nor a
reduction in the thickness of the whole pavement, excluding the sub-base, by more than 15
mm from the specified thickness.

For checking compliance with Table A, measurements of surface levels shall be taken at points
to be selected by the Project Manager at 10 m centres longitudinally and at 2m centres
transversely.

In any length of pavement, compliance with the requirements of Table A shall be regarded as
met when not more than one measurement in any consecutive ten longitudinally or one in any
transverse line, exceeds the tolerances permitted, but this one measurement shall not exceed
5mm more than the tolerance for the layer concerned.

TABLE A: TOLERANCES IN SURFACE LEVELS OF PAVEMENT COURSES AND THE
FORMATION
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Surface Course
General +6 mm
Adjacent to a surface water channel* +10mm
-0mm
Binder Course* + 6 mm
Base* 15 mm
Sub-bases other than above +10mm
- 30 mm
Formation +20 mm
- 30 mm

* Where a surface water channel is laid before the adjacent pavement layer the top of that
layer, measured from the top of the adjacent edge of the surface water channel, shall be to
the tolerances given in Table A

3.2.10 COLD WEATHER WORK

(i)

(ii)

(iii)

(iv)

(v)

General

No material in a frozen condition shall be incorporated in the works but shall instead be
retained on the Site for use if acceptable when unfrozen.

Concreting in Cold Weather

Concreting at ambient temperatures below 2°C may be carried out only if all of the
following conditions are met:

a) the aggregates and water used in the mix shall be free from snow, ice and frost;

b) before placing concrete, the formwork, reinforcement and any surface with that the
fresh concrete will be in contact shall be free from snow, ice and frost and be at a
temperature above 0°C;

¢) the initial temperature of the concrete at the time of placing shall be at least 5°C;

d) the Contractor shall take precautions to prevent the temperature of any concrete falling
to 0°C during the first 5 days after placing.

Curing

Concrete shall be protected from drying and freezing for at least 5 days by methods that
shall ensure that cracking, distortion and efflorescence are minimised.

In cold weather, when the temperature of freshly placed concrete may approach 0°C,
water curing shall not be employed.

Brick-laying & Block-laying in Cold Weather
Materials used in bricklaying or block laying shall be frost-free, and no bricks or blocks
shall be laid when the ambient temperature is below 3°C, unless special precautions are

taken. Completed work shall be protected adequately during cold weather.

Road Pavements
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Material for use in road pavements shall not be laid on any surface which is frozen or
covered with ice.

Except for rolled asphalt surface course the laying of materials containing bitumen
binders, shall cease if the temperature of the surface to be covered is at or falls below
2°C. However, where the surface is dry, unfrozen and free from ice, laying may proceed
at temperatures at or above -1°C on a rising thermometer.

Unless otherwise agreed by the Project Manager the laying of rolled asphalt surface
course shall cease when the temperature of the surface to be covered falls below 5°C or
the air temperature falls below 8°C.

Laying of roadworks materials containing cement shall cease when descending air
temperature in the shade falls below 3°C and shall not be resumed until the ascending
air temperature in the shade reaches 3°C.

If material used in the road pavement contains cement and frost occurs during the first
20 days, or 14 days as appropriate to the time of year, after placing concrete slabs or the
first 7 days in the case of their cemented materials, one day shall be added to the period
which would otherwise be required before running of traffic of any sort on it for each night
on which the temperature of the surface of the layer in question falls to 0°C or below..

3.2.11 ELECTRICAL WORK FOR ROAD LIGHTING AND TRAFFIC SIGNS

All street lighting and other electrically supplied street furniture shall be earthed and bonded
in compliance with BS 7430.

3.2.12 LOCATION OF LIGHTING UNITS AND FEEDER PILLARS

The position of lighting units and feeder pillars is shown on the drawings. The exact location
shall be agreed on site before commencement of any associated ground work. The Contractor
shall be responsible for recording the actual location.

In cases where the location of an item has been determined as indicated above and it is
impossible because of underground obstruction to install the item then any excavation shall
be backfilled and reinstated to its original condition.

3.3 TESTING

3.3.1
(i)

(ii)

AGGREGATE

Tests shall be carried out on three samples taken at random from the source prior to
use. Tests shall also be carried out during stockpiling or paving, once a week, or at a
lesser rate when authorised by the Project Manager.

Testing for Constituent Materials in Recycled Aggregate and Recycled Concrete
Aggregate.

Quality Control Procedure

The quality control procedure shall be in accordance with the ‘Quality Protocol for the
production of aggregates from inert waste’ and the ‘Producers’ compliance checklist’
published by the Waste and Resources Action Programme (WRAP). The results of all
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Test Method

The constituents of a sample of recycled aggregate shall be classified by hand-sorting
the coarse aggregate particles in accordance with BS EN 933-11. The test shall be
carried out by a suitably trained laboratory technician who has demonstrated
competence in classifying the constituent classes in accordance with the test method.

3.3.2 CONCRETE

(i) A minimum of four cubes shall be made from each structural concrete pour, two of these
shall be crushed at seven days and two crushed at twenty-eight days, all in accordance
with BS 1881 and BS 5328.

(i) All tests required shall be carried out by an independent laboratory approved by the
Project Manager and appointed by the Contractor. The laboratory shall submit test
results directly to the Project Manager.

(iii) A record of all tests shall be kept on site identifying the tests with the corresponding part
of the Works.

(iv) Should the Contractor either fail to carry out any test described in the Specification or
fail to produce the relevant test certificate, further tests shall be specified and carried
out at the Contractor's expense.

(v) If the strength of the works cubes fails to comply with the requirements of this
Specification, or if the concrete placed in the Works is, in the opinion of the Project
Manager, unsatisfactory in any other way, the relevant mix must no longer be used and
the concrete work is liable to be rejected. The Contractor shall cut out and re-execute
the defective work or take such other measures as directed by the Project Manager.

(vi) The rubble and all other materials of failed cubes shall be kept by the laboratory for
inspection and further instructions by the Project Manager.

3.3.3 MORTAR

Mortars shall be tested in accordance with BS EN 998-2, BS EN 1015-11 and BS 5628-1
as directed by the Project Manager.

(i) Mortar shall be mixed thoroughly either by hand or mechanically until its colour and
consistency are uniform. The constituent materials shall be accurately gauged,
allowance being made for bulking of sand. Mortar shall be made in small quantities only
as and when required. Mortar which has begun to set or which has been mixed for a
period of more than one hour shall be discarded.

(i) Mortar shall have a 28-day mean compressive strength in N/mm? within the following
limits:
Minimum 9.9 N/mm? 11.5
Maximum 11.5 N/mm>.
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4. EARTHWORKS
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FABLE C—RATEOFTESHING
Material | TypeofTest Relevant | Rate-of Testing
Class Standard
1A Grading BS 1377 | Source-approval-and-two-per-week-per
1B souree
2C Optimum-Mc BS 4377 | Source-approval-and-one-per-week-per
souree
Me BS4377 | Two-perday persource
10% FinesValue | BS-842 Source-approval-and-one-per-week-per
souree
Soundness BS 842 Source-approval-and-one-per-week-per
souree
Plasticity-Index BS 4377 | Source-approval-and-one-per-week-per
souree
Plate Bearing Test | BS- 1377 | Oneper250-sg-—m-
Field-Density Test | BS 4377 | lnserfnumber.
5A Grading - Source-approvaland-1-per400-tonnes
6F1 Grading BS 1377 | Source-approval-and-two-per-week-per
source
Uniformity BS-892 Seource-approval-and-one-per-week-per
Coefficient source
10% FinesValue | BS-842 Source-approval-and-one-per-week-per
source
Mec BS 1377 | Twoperday persource
Plate Bearing Test | BS 14377 | Oneper250-sg-—m-
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CLASS 6F1
CLASS6F2
8
Unsuitable
20
12
roller ever—4999—kg—up—t&6000—kg. 150 12 250 4 12 20 unsuitable
over6000-kg 200 12 300 3 8 12 20
Preumatic-tyred Mass-perwheek
roller over-1000-kg-up-to-1500-kg Unsuitable 150——10* | Unsuitable | Unsuitable | Unsuitable
over4000-kg-up-te-6000-kg 12510 | Unsuitable 12 Unsuitable | Unsuitable
over6000-kg-up-to-8000-kg 50— 8 Unsuitable 12 Unsuitable | Unsuitable
over-8000-kg-up-to-12000-kg 50— 8 Unsuitable 10 16 Unsuitable
over12000-kg 75— 6 Unsuitable 8 12 Unsuitable
Vibratory-tamping Mass-permetre-width-of-a
over 700-kg-up-to-1300-kg 100 12 150 12
over1300-kg-up-to-1800-kg 125 12 175 12
over-1800-kg-up-to-2300-kg 150 12 200 12*
over2300-kg-up-te-2900-kg 150 9 | 250 12
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5. DRAINAGE
5.1 GENERAL

Outfalls for drainage are to be agreed with the Authority by the Project Manager or the Engineer.

5.1.1 SCOPE OF THE WORKS

The scope of this work within the Contract shall cover the installation of the complete below
ground drainage system, consisting of foul and surface water drains, connections to manholes,
sumps, gullies and interceptors, etc., together with all necessary excavation supports and
reinstatements.

Reference should be made to the subsequent sections of this specification and/or detailed
drawings for the description of workmanship, fittings, jointing, supports, trench widths, and
beddings for each specified material.

All works shall be carried out strictly in accordance with the recommendations contained within
BS EN 12056, BS EN 752, BS 8301, BS 8000 Part 14 and the Building Regulations to the
complete satisfaction of the Project Manager, the Engineer and for adopted drainage, the
Authority.

5.1.2 LEVELS OF EXISTING DRAINS

The approximate size, location and invert levels of existing drains and associated works are,
where applicable and known, indicated on the drawings. The Contractor shall, prior to the
commencement of works, check the location, size and invert levels of all existing drains and
sewers.

The Contractor shall notify the Project Manager and the Engineer in writing, if the declared
position, size and/or level are found to be inaccurate. Should any new drains be laid prior to
the Contractor ascertaining this information, they shall be stripped out, re-laid or repositioned
as directed by the Project Manager and the Engineer.

5.1.3 CONNECTING TO EXISTING SEWERS AND DRAINS

(i) Where connections to existing sewers are required, these shall be carried out in
accordance with the Authority's specification and as indicated on the relevant drawings.
The Contractor shall test for soundness of the existing sewers prior to carrying out the
works and confirm in writing his findings to the Project Manager and the Engineer.

(i) The Contractor shall allow for and break out such lengths as may be considered necessary
by the Authority, provide and install in accordance with the Authority's specification, all
branches, saddles, connecting pieces and associated fittings that are required to complete
the installation. All works shall be carried out under the direct supervision of the Authority
to the satisfaction of the Authority and the Project Manager and the Engineer.

5.1.4 PERMANENT DIVERSION OF SERVICES

(i) Where the position of any services that require permanent diversion or removal are known,
these have been indicated on the drawings. The work of removing or relaying any such
services may, where appropriate, be undertaken by the Utility Authority’s Contractor. The
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Contractor shall provide all facilities for this purpose and shall give the Project Manager
and the Engineer not less than one month’s written notice before he requires the work of
removing or diversion of these services to commence. The Contractor shall, on completion
of these services, be at liberty to continue with his operations.

(i) The Contractor shall be deemed to have included within his programme of works and
contract price, all service diversions within the scope of the Contract Works.

(iii) During the process of the works, should services be discovered that had previously proved
impossible to determine, the Contractor shall on finding them, immediately give notice in
writing to the Project Manager and the Engineer. Should the Project Manager and the
Engineer require diversionary work to be carried out the Contractor shall provide all
available facilities to the relevant Utility Authority to enable them to carry out their work.

(iv) The Contractor shall not be entitled to make any claim other than as provided for in the
Contract.

5.1.5 SEALING OF EXISTING DRAINS

(i) Existing drain runs and connections that are not required or become disused by reason of
the works shall be ‘grubbed out’ and removed. Where this is impracticable they shall be
water jetted and cleansed, plugged with a purpose made stopper then filled with an
acceptable material e.g. ST2 concrete, cement grout or similar to prevent their collapse
and effectively permanently seal them against ingress of water and vermin. Pipes of 450
mm internal diameter or greater shall be sealed as shown on the drawings or as instructed
by the Project manager.

(i) Any apparently disused drain that shows signs of flow shall be investigated by the
Contractor to establish its origin and authenticity. The results of the investigation shall be
delivered to the Project Manager within 24 hours.

(iii) The Contractor shall ensure that, where appropriate, the sealing of existing drains is to the
satisfaction of the Project Manager and of the Authority.

(iv) Where connections for future site drainage are required they shall be sealed with purpose
made removable stoppers and proprietary end caps and referenced.

(v) The Contractor shall retain on site one complete set of drawings indicating all existing drain
points, sealed or retained for future use.

5.1.6 SETTING OUT

The Contractor shall set out the line of drains together with all manholes to the satisfaction of
the Project Manager and the Engineer. The exact positions of the manholes shall be
determined on site unless detailed or dimensioned on the drawings.

5.1.7 EXCAVATIONS FOR DRAINS, CONNECTIONS AND MANHOLES

(i) The Contractor shall carry out excavation to the lines and levels shown on the drawings
or as varied or directed by the Project Manager and the Engineer. He shall excavate to
at least a minimum width sufficient to allow for the lowering and efficient jointing of the
pipe and to a minimum depth of 150mm below the barrel of the pipe.
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(ii)

(iif)

(iv)

(v)

Excavations shall be wide enough to allow the timbering of the trenches, where required,
but at no time shall the width be permitted to exceed the maximum permissible values as
specified on the drawings or where maximum widths are not specified then the
manufacture's recommendations shall be followed.

Special care shall be taken to ensure a solid and even bed to the required gradients for
drain construction.

Should a ground slip occur that creates a trench width in excess of the permissible values;
the Contractor shall carry out such remedial work as is considered necessary by the
Project Manager and the Engineer.

Soft spots, obstructions etc. shall be cut out and any irregularities in excavation filled with
concrete, grade 20N/mm, to the required level.

5.1.8 SUPPORTS FOR TRENCHES AND EXCAVATIONS

The Contractor shall design and include for, where necessary, all supports, timbering and
shuttering for supporting the sides of the pits, trenches, headings or other excavations. All
such excavations shall be of a sufficient size to enable pipes, bedding, protection, etc. to be
laid accurately, backfilled and compacted satisfactorily.

5.1.9 WATER TABLE AND GROUND CONDITIONS

(i)

The Contractor shall take notice of the site investigation report and trial pit details with
particular attention being drawn to ground conditions and water table level conditions.

The Contractor should allow for the fact that water table levels are influenced by weather
and time and year and therefore site investigation reports can only indicate levels at the
time of the investigation and may differ at the date of construction.

Additionally, for works adjacent to river estuaries or coastal areas, the Contractor should
allow for the fact that water table levels are influenced by all tides, including spring tides
and neap tides. Therefore site investigation reports can only indicate levels at the time
of the investigation and may differ at the date of construction

The Contractor shall include for all pumps, supporting works, specialised equipment and
additional materials that are required to ensure safety of access and the satisfactory
excavation bedding, laying, surrounding and backfilling of all pipes, manholes,
interceptors, culverts and chambers that may be installed below the water table.

5.1.10 DRAINS AND MANHOLES IN UNACCEPTABLE GROUND

If unacceptable ground conditions are found in any area of the site where drains are to be laid
the Project Manager shall be informed before work is commenced. Under these conditions,
and also where drains are to be laid in backfilled areas, the following shall apply:

(i)
(ii)

pipelines are to be supported as detailed separately on the drawings.

manholes shall be constructed as detailed separately on the drawings.
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5.1.11 CONCRETE BEDS AND SURROUNDS TO DRAINS

Where indicated, pipes shall be surrounded in a minimum of 150mm thick concrete,
minimum grade C20 (20N/mm). Concrete shall be in accordance with this specification.

5.1.12 METHOD OF FORMING CONCRETE BEDS AND SURROUNDS

All concrete beds shall be laid to correct falls and formed in the following manner unless
directed otherwise:

(i)

A concrete bed 75mm thick shall be laid on the trench bottom. The pipes shall be firmly
blocked up and supported in concrete behind each socket/coupling to a height of 75mm
above the bed.

After passing the test for level and the test for leakage as described in this section, the
existing concrete shall be thoroughly cleaned and the remainder of the beds and
haunching or casing shall be filled in and properly compacted up to a minimum of 150mm
above the pipe barrel.

5.1.13 FLEXIBILITY IN CONCRETE

(i)

(ii)

Where it is a requirement of this specification and/or where indicated on the drawings that
pipes are bedded and surrounded in concrete, flexible jointed pipe systems shall retain
their flexibility by the insertion of flexible joints within the concrete.

These joints shall occur at every socket or coupling positions. The flexible material shall
be pre-cut to pipe diameter and be equal in height and width of the cross-sectional area
of the concrete bed surround.

5.1.14 SUPPORTING OF DRAINS

(i)

(ii)

The Contractor shall ensure that all drains and fittings are adequately supported to correct
lines, positions and levels at all times during the construction period.

The method of installation and supports shall be as necessary to suit the method of
construction and the ground conditions.

5.1.15 FLEXIBLY JOINTED PIPES IN GRANULAR BEDDING

(i)

(i)
(iif)

The trench bottom shall be trimmed true to gradient and inspected and approved by the
Project Manager before placing of granular material is commenced. Granular fill, as
specified, shall be laid and carefully compacted by plate vibrators or other approved
method to give a minimum thickness of 150mm. After thorough compaction, a bed shall
be carefully graded so that the whole of the barrel of the pipe is uniformly supported
throughout its length.

Care shall be taken to ensure that pipe collars do not rest on any hard objects.

Pipes shall be laid true to line and gradient, each pipe being accurately laid before the
next is laid.
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(iv) After laying and testing the pipe, the granular fill shall be carefully compacted in layers
not exceeding 150mm up to 300mm above the pipe barrel. If the granular bed is damaged
by water, sewage, or collapse of the trench sides it must be removed from the trench and
replaced with new material before any pipes are laid or re-laid.

(v) Trench formations, bedding, compaction, pipe laying, and jointing must follow
consecutively without un-necessary loss of time so as to prevent degradation of the
quality of the surrounding surfaces.

(vi) On completion of the pipe surround backfilling shall be carried out as specified. The first
300mm of selected fill, backfilling being hand rammed in 2no. 150mm layers.

(vii) In exceptionally wet trenches, the Project Manager may direct the installation of a
temporary drain to be incorporated in the granular fill. The Project manager will provide
details as appropriate.

(viii) Where trench slips occur due to the Contractor's action or inaction, the Contractor shall
provide concrete protection in lieu of selected fill as instructed by the Project Manager.

5.1.16 PROTECTION OF WORK

(i) Drains shall be laid to suit the general progress of the building work and at such a time
and in such a manner as to be adequately protected against damage and deterioration.

(i) Drains laid prior to the completion of heavy earth moving operations and/ or liable to be
subjected to abnormal loads shall be suitably protected to the satisfaction of the Project
Manager.

(iii) All works installed shall be maintained throughout the contract period and shall be handed
over in a clean and sound condition on completion of the Project.

(iv) The Project Manager may require any pipes, fittings, gullies, etc. installed to be
dismantled for as far as is considered necessary if the above requirements are not
complied with. Consequent replacement and/or cleansing shall be to the satisfaction of
the Project Manager.

5.1.17 PREVENTION OF INGRESS OF SOIL PARTICLES OR OTHER
EXTRANEOUS MATERIAL INTO THE DRAINAGE WORKS

(i) The Contractor shall ensure that all pipes, manholes, gullies, etc. are free from corrosion
and internal obstruction. Pipes, fittings and covers showing signs of internal or surface
corrosion shall not be used.

(i) The Contractor shall protect the open ends of all pipes, gullies and fittings. Only
proprietary caps or plugs shall be used.

(iii) Wood, rag or paper plugs shall not be used.

(iv) Manholes shall be provided with suitable temporary covers, prior to the installation of
permanent covers.
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(v)

(vi)

Failure to comply with the above instructions may result in the Project Manager requiring
pipes, fittings, gullies, etc. installed to be dismantled for as far as is considered necessary
and replaced and/or cleansed manually to the satisfaction of the Project Manager.

Upon completion of the whole works or individual discrete portions, the Contractor shall
provide a copy of a colour CCTV video and key plan confirming that all sections of the
specification have been adhered to and all pipes, gullies, manholes, etc. are clear from
internal obstruction and all joints properly made and the pipeline complies with the
Contract drawings. The Contractor shall provide records of the survey as detailed in
Section 5.3.

5.1.18 TESTS CARRIED OUT ON SITE

(i)

(ii)

(iif)

(iv)

The Contractor shall ensure that testing of completed sections of work is carried out
regularly during the process of construction to demonstrate their proper operation to the
satisfaction of the Authority and the Project Manager. A minimum of 3 no. tests are
required, one before backfill one after backfill and one prior to handover.

The Contractor shall ensure that tests carried out meet the standard requirements of the
Authority and the requirements of the tests contained within this specification to the
satisfaction of the Authority and the Project Manager.

The Contractor shall be responsible for verifying the Authority requirements for testing
these installations including notification periods.

Where it is necessary to test sections of the system before the system is complete,
successive tests must overlap so that no joint or section of pipe is missed in the testing.

5.1.19 BACKFILLING

(i)

No backfilling shall commence until the work has been approved and measured by the
Project Manager following testing. Any work covered up without such authority shall be
uncovered by the Contractor as instructed by the Project Manager. Backfilling shall use
acceptable material as defined on the drawings or taken out of the excavation or as
directed by the Project Manager in accordance with the specification. Backfilling shall be
undertaken immediately after the required operations preceding it have been approved.

Against or over the new work, the first 300mm of fill must be granular fill carefully placed
by hand in two 150mm thick layers and compacted.

Subsequent fill shall be selected fill in layers not exceeding 225mm loose depth each
layer shall be thoroughly compacted before subsequent layers are placed.

Timber and framing shall be withdrawn ahead of the layer to be compacted, care being
taken to keep the sides of the trenches solid and to fill spaces left by the withdrawn timber.

Under no circumstances, shall the backfilling of trenches or excavations be carried out by
the use of bulldozer or similar mechanical device.

5.1.20 BACKFILLING AROUND MANHOLES AND SUMPS
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(i) The method of backfilling around manholes should be generally as for trenches and
should be carried out as part of the same operation. Care shall be taken to raise the fill
equally all-round the manhole shaft to avoid unbalanced lateral loading.

(i) Concrete surround to manholes shall be minimum grade C10-10N/mm 150mm thick
minimum poured between ring and curved face of excavation.

(iii) If the drawings call for a waterproof paint on the outside then this shall be allowed to dry
according to manufacturer’s instructions before backfilling commences.

5.2 MATERIALS
5.2.1 PROHIBITED MATERIALS

The following materials shall not be specified or employed in the works:

(i) Material from swamps, marshes or bogs;

(i) Peat, logs, stumps and perishable material;

(iii) Material susceptible to spontaneous combustion;

(iv) Material in a frozen condition;

(v) Clay of liquid limit exceeding 90 and/or plasticity index exceeding 65;

(vi) Material having a moisture content that will not permit compaction in the manner
specified.

(vii) Any materials that are in the opinion of the Project Manager in anyway detrimental to the
life or construction of the works or any part of it.

5.2.2 BACKFILLING MATERIALS FOR DRAINS

Backfill material, whether selected from locally excavated material or imported, shall consist
of uniform, readily compactable material in compliance with Section 4.2.

Granular Material.

The following materials are permitted for use as backfill within the construction of the works;
Type 1 Granular Material

a) Type 1 granular material shall comprise crushed rock, crushed slag, crushed concrete or
well-burnt non-plastic shale, and may contain up to 12.5% by mass of natural sand, that
passes the 5mm BS sieve. The material shall be well graded and lie within the following
grading limits:

TABLE A RANGE OF GRADING
BS SIEVE (mm) PERCENTAGE % BY MASS PASSING
75 mm 100
37.5 mm 85-100
20 mm 60 - 100
10 mm 40-70
5 mm 22 -45
600 microns 8-22
75 microns 0-10
b) The material passing the 425 micron BS sieve shall be non-plastic as defined in BS 1377
- Part 2: 1990
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The material shall be transported, laid and compacted without drying out or segregation.

The material shall have a ten per cent fines value of 50 kN or more when tested in a
soaked condition in compliance with BS 812-I11.

The aggregate shall be considered acceptable if, when tested in accordance with BS 812,
has a soundness value greater than 65.

Type 2 Granular Material

a) Type 2 granular material shall comprise natural sands, gravels, crushed rock, crushed
slag, crushed concrete or well-burnt non-plastic shale. The material shall be well-graded
and lie within the following grading limits:

TABLE B RANGE OF GRADING

BS SIEVE (mm) PERCENTAGE % BY MASS PASSING
75 mm 100

37.5 mm 85-100

20 mm 60 — 100

10 mm 40-100

5 mm 25 -85

600 microns 8-45

75 microns 0-10

b) The particle size shall be determined in accordance with the requirements of BS 1377 -
Part 2: 1990.

c) The material passing the 0.425mm BS sieve when tested in accordance with BS 1377
shall have a plasticity index of less than 6.

d) The fraction of the material that passes the 20mm sieve shall have a laboratory CBR in
excess of 30% unless otherwise stated when tested at the dry density and moisture
content likely to be achieved in the field, the moisture content being within the range
specified.

e) With the exception of well-burnt non-plastic shale the ten per cent fines value (TFV) of
the material determined in accordance with BS 812 shall not be less than 50 kN.

6F1, 6F2 & 6R

General filling material can be selected granular material, 6F 1 or 6F2 or a combination of Class

6F1 and 6F2 with a CBR exceeding 15% consisting of any crushed material other than
un-burnt colliery material and shall comply with grading in Table C listed below. Choice
is subject to the approval of the Project Manager.

Alternatively, a crushed rock or crushed concrete material, 6R may be used that lies within the
grading limits in Table D and is subject to the approval of the Project Manager.

TABLE C 6F1 GRADING REQUIREMENT

BS SIEVE (mm) PERCENTAGE % BY MASS PASSING
75 mm 100

37.5 mm 75-100

10 mm 40-95

5mm 30-85

600 microns 10-50

63 microns <15
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TABLE C 6F2 GRADING REQUIREMENT
BS SIEVE (mm) PERCENTAGE % BY MASS PASSING
125 mm 100

90 mm 80 - 100

75 mm 65 —-100

37.5 mm 45-100

10 mm 15-60

5mm 10-45

600 microns 0-25

63 microns 0-12

TABLE D 6R GRADING REQUIREMENT

BS SIEVE (mm)

PERCENTAGE % BY MASS PASSING

125 mm 100

75 mm 85-100
20 mm 40-70
10 mm 30-80
5mm 20 -60
0.075 mm 0-10

Testing Requirements for Materials

The Contractor shall, at least 7 working days before commencement of placing of the granular
material, submit to the Project Manager for approval the following test certificates for both on
site and imported materials:

1) Grading

2) Uniform coefficient

3) Moisture content

4) Moisture condition value (MCV)
5) Plasticity Index

Materials having a soluble sulphate content exceeding 2.5g per litre when tested in
accordance with Test 10 of BS 1377 shall be classed as unacceptable materials.

The minimum frequency of testing to be carried out by the Contractor is as follows:-

Material Type of Test Relevant Rate of Testing
Class Standard
6F1, 6F2, | Grading BS 1377 Source approval and two per week per
6R source
Optimum MC BS 1377 Source approval and two per week per
source
Uniformity BS 892 Source approval and one per week
Coefficient (6C) per source
10% Value Fines | BS 812 Source approval and one per week
per source
Mc BS 1377 Two per day per source
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Material Type of Test Relevant Rate of Testing
Class Standard
Type 1 Grading BS 1377 Source approval and two per week per
Type 2 source
Optimum MC BS 1377 Source approval and one per week
per source
Mc BS 1377 Two per day per source
10% Fines Value | BS 812 Source approval and one per week
per source
Soundness BS 812 Source approval and one per week
per source
Plasticity Index BS 1377 Source approval and two per week per
source

b) Requirements for Testing and Acceptable Limits

The following tests are required to classify and determine the acceptability of filling materials.
Each class shall only comprise material with properties within the acceptability limits
prescribed below:

Class | Property Defined and tested in | Acceptability limits within
accordance with Lower Upper
6F1 Grading BS 1377 Part 2 Table A Table A
Optimum mc BS 1377 Part 4 - -
Moisture content BS 1377 Part 2 Optimum mc- | Optimum mc
2%
10% Fines Value BS 812 Part 3 30 kN -
6F2 Grading BS 1377 Part 2 Table A Table A
6R Optimum mc BS 1377 Part 4 - -
Moisture content BS 1377 Part 2 Optimum mc- | Optimum mc
2%
10% Fines Value BS 812 Part 3 50 kN -
BS 1377 Part 2 Table B Table B
Type | Grading
1 Optimum mc BS 1377 Part 4 - -
Moisture content BS 1377 Part 2 Optimum mc- | Optimum mc
2%
Soundness BS 812 65 -
Plasticity Index BS 1377 Part 2 None None
plastic(a) plastic(a)
10% Fines Value BS 812 Part 3 50 kN -

Backfill to the ST4 Concrete as indicated on the drawings

5.2.3 PRE-FORMED DRAINAGE CHANNELS

(i)

(ii)

Pre-formed drainage channels are to be polyester concrete as specified on the drawings
with gratings, fixings to withstand the required loading conditions.

Channels are to be installed as indicated on the drawings and strictly in accordance with
the manufacturer's recommendations.
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5.24 WATER

Water for use with cement shall be of potable quality.

5.2.5 AGGREGATES FOR CONCRETE
(i) Aggregates for concrete shall comply with the relevant provisions of BS EN 12620:2002.
(i) Marine aggregates may not be used.
(i) The nominal size of aggregate shall be 20 mm.
(iv) All sands shall comply with BS EN 12620:2002 or BS EN 13139:2002 and shall be

washed sands.

5.2.6 SANDS FOR MORTAR AND GROUT
Sands for mortar and grout shall be washed sand complying with BS 1200 and graded in
accordance with Table 1 of that Standard.

5.2.7 CEMENT

Cement shall comply with the provisions of the appropriate British Standard, as set out below:

TYPE BS
Ordinary Portland EN 197-1:2000
Sulphate-resisting Portland 4027

Except for concrete having an equivalent compressive strength less than 20 N/mm?2, sulphate-
resisting Portland cement shall be used in all cases (including precast concrete products.

5.2.8 CONCRETE MIXES

(i) Concrete materials are to comply with the requirements of BS 5328 - Methods of
specifying concrete, including ready-mixed concrete for the standard and designated
mixes and grades of concrete detailed are:

(i) Grade of Concrete
(@) ST4 - Precast pipe setting blocks.

Surround to manholes.
Manhole inverts and benching.
(b) ST5 - Bedding and backing for drainage channels.

(c)  Granolithic

Granolithic Concrete shall consist of 1 part Sulphate resisting cement, 1 part
natural sharp sand and 2 parts aggregate by mass. The aggregate shall be granite
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chips 10 mm nominal size and shall comply with BS EN 12620:2002, graded in

accordance with table 6.

5.29 MORTAR

Shall be 3:1 — Sand (refer to Section 3): Ordinary Portland Cement (or Sulphate Resisting
Cement where sulphates are known or suspected to be present).

5.2.10 PIPE BEDDING

Pipe bedding, haunching and surround shall be as specified on the drawings and as defined

below:

(i) Granular bedding and backfilling material for land drains shall consist of aggregates from
natural sources or sintered pulverised fuel ash complying with the relevant provisions of
BS EN 12620:2002 and BS EN 13055-1:2002 respectively. The material used shall meet
the compaction requirements of BS EN 752:2008. The extent of the fill shall be as shown
on the drawings. The grading shall be to BS EN 12620-2002 and as follows:

e Coarse Aggregate shall be in accordance with the table immediately below.

BS EN 13242, Coarse aggregate (Clause 4.3.2)

Category for general grading
requirements

Category for tolerances at
mid-size sieves

Category for  maximum
values of fines content

Nominal pipe diameter, mm

Not exceeding 140
Exceeding 140 but not
exceeding 400
Exceeding 400

GC80-20
GTNR (no requirements)

Gravel - 1.5
Crushed rock, recycled
aggregate - f4
Aggregate size, mm
Single sized
4/10
4/10, 6/10 or 10/20

Graded
2/14 or 4/20

2/14, 4/20
or 4/40

4/10, 6/14, 10/20 or 20/40

* Fine and all-in aggregates shall be in accordance with the table immediately below.

BS EN 13242, Fine and all-in aggregate (Clause 4.3.3)

Category for general
grading requirements
Category for tolerances on
manufacturer’s declared
typical grading

Category for maximum
values of fines content

Nominal pipe diameter,
mm
Not exceeding 140

All-in
Category GA80

Fine
Category GF80

GTFNR
(no requirement)

GTANR

Gravel - f3
Crushed rock, recycled
aggregate - 11
Aggregate size, mm
All-in
0/10

Fine
0/1, 0/2, 0/4
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Exceeding 140 but not or 0/6 0/10 or 0/20
exceeding 400
Exceeding 400 0/10, 0/20 or 0/40

(i) Class ‘A' bed and surround shall consist of ST4 concrete surround to pipes with flexibility
maintained by leaving a gap at each pipe joint filled with 18mm thick soft compressible
material. Extent of the bedding shall be as shown on the drawings.

(i) Class ‘S' bed and surround shall consist of granular material from natural sources to
comply with the relevant provisions of BS EN 12620:2002 and BS EN 13055-1:2002
respectively, all in accordance with the table immediately below.

NOMINAL BORE OF PIPE | AGGREGATE SIZE IN MM

IN MM

100 Single size 10

Over 100 to 150 14 to 5 graded 10 or 14 single size

Over 150 to 500 14 to 5 or 20 to 5 graded 10, 14 or 20 single size

Over 500 40 to 5 or 20 to 5 or 14 to 5 graded, or 10, 14, 20 or
40 single size

Extent of the bedding shall be as shown on the drawings.

For ductile iron or steel pipelines only aggregates conforming to BS EN 12620:2002 are
permitted.

The Contractor shall be required to show, either by Suppliers' Certificate or regular batch sieve
testing on site at weekly intervals that the material complies with the grading and that uniformity
is maintained.

5.2.11 PRECAST CONCRETE SETTING BLOCKS FOR PIPES

Precast concrete setting blocks for pipes shall have rectangular faces, with sufficient plan area
to prevent punching of the blinding concrete or formation and to provide an adequate seating
for the pipes. Blocks shall be manufactured from Grade C16/20 concrete using the same type
of cement as in the adjacent concrete bed, and be cast in an approved mould. Blocks shall
not be used until they have achieved a cube strength of 13.5 N/mm2.

5.2.12 CAST IRON PIPES AND FITTINGS

Pipe work and fittings, where shown as cast iron of 100, 150 and 225mm diameter shall be
double spigot cast iron to BS 437, and jointed by means of cast iron couplings with stainless
steel nuts and bolts to BS 6087 and synthetic rubber gaskets (colour: terracotta) conforming
to BS 2494. All as the ‘Timesaver 437' drainage system manufactured by Saint Gobain
Pipelines or equivalent.

All couplings are to be fitted in accordance with the manufacturer's recommendations and
tightened by use of a pre-set torque wrench as item No EF 100 listed in the manufacturer's
catalogue.
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Under no circumstances is the Timesaver ‘Dual Purpose' range of pipe work and fittings to be
used underground.

5.2.13 VITRIFIED CLAY PIPES AND PIPELINE FITTINGS

Pipe work and fittings of 100mm, 150mm, 225mm diameter to be of SuperSleve Clay ware to
BS EN 295-1:1991, jointed by means of push fit flexible jointed system with Elastomeric
Sealing Rings to BS EN 681-1:1996 as Hepworth or similar approved.

5.2.14 CONCRETE PIPES AND FITTINGS

Pipes greater than 400 mm diameter shall be reinforced centrifugally spun concrete cylindrical
pipes and fittings to BS EN 1916:2002 and BS 5911-1:2002 and Kite marked, jointed by means
of push-fit spigot and socket joint, incorporating a natural rubber ring gasket complying with
BS 2494.

5.2.15 POROUS PIPES

Pipes to be used for land drainage shall comply with either BS 5911-Part 114 for porous
concrete pipes, BS EN 295-5:1994 and BS 1196:1989 for clay ware pipes or BS 4962:1989
for plastic pipes.

Pipes of other materials than specified but incorporating perforations may also be used,
provided they comply in all respects other than water tightness with the relevant specification
clauses and subject to the approval of the Project Manager.

5.2.16 UNPLASTICIZED PVC PIPES AND FITTINGS

() Un-plasticized PVC pipes, joints and fittings for gravity sewers and drains shall comply
with the relevant provisions of BS 4660: 2000 and BS EN 1401-1:1998.

(i) Solvent cements for jointing un-plasticized PVC pipes shall comply with BS 4346 - Part
3, BS EN 1401-1, except for pipes and fittings complying with BS 4660: 2000, where the
solvent cement shall comply with BS 6209.

(iii) Solid wall concentric external rib-reinforced un-plasticized PVC sewer pipe shall comply
with the relevant provisions of W.I.C.S. No. 4-31-05.

5.2.17 COMPRESSIBLE FILLER AND PACKING FOR PIPELINES

(i) Compressible filler for interrupting concrete protection to pipelines shall consist of
bitumen impregnated insulating board to BS 1142: Part 3, BS EN 120 and BS EN 317 or
other equally compressible material. The thickness of compressible filler shall be as
follows:-

a) 18 mm for pipes up to 450 mm diameter.
b) 36mm for pipes from 450 to 1200 mm diameter.
c) 54 mm for pipes exceeding 1200 mm diameter.

(i) Compressible packing for use between pipes and precast concrete setting blocks shall
consist of bitumen damp proof sheeting complying with BS 743.
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5.2.18 PRECAST CONCRETE MANHOLES

Precast concrete manhole units of circular cross-section for manholes and chambers are to
be approved by the Project Manager and shall comply with the relevant provisions of BS EN
1917:2002 and BS 5911-3:2002. Units that bed into bases shall be manufactured so that
imposed vertical loads are transmitted directly via the full wall thickness of the unit. Horizontal
joints between precast sections shall be filled with an approved watertight joint filler.

5.2.19 INSITU CONCRETE AND BRICK MANHOLES

Insitu concrete and brick manholes to be as detailed on the Drawings.

5.2.20 POLYPROPYLENE INSPECTION CHAMBERS

Polypropylene inspection chambers shall be by Hepworth Supersleve or similar approved,
475mm dia to BS EN 295-1:1991 to depths and pipe sizes as shown on the drawings.

5.2.21 PRECAST CONCRETE COVER FRAME SEATING RINGS

Precast concrete cover frame seating rings shall comply with the relevant provisions of BS
EN1917 and BS 5911-3:2002

5.2.22 MANHOLE COVERS AND FRAMES

(i) Manhole covers and frames shall comply with the relevant provisions of BS EN 124. They
shall be of a non-rocking design that does not rely on the use of cushion inserts.

(i) Class D 400 covers shall be used in carriageways of roads (including pedestrian streets),
hard shoulders and parking areas used by all types of road vehicles.

(iv) Minimum frame depths for NRSWA road categories | to IV shall be 150mm except for
residential cul-de-sacs that shall be 100mm.

(v) Class B125 shall be used in footways, pedestrian areas and comparable locations, unless
the area is possible to be over-run by HGVs when Class D400 should be used.

(iv) All manhole covers shall be vented or non-vented as required by the drawings or by the
project Manager and shall have closed keyways.

5.2.23 MANHOLE STEP IRONS AND LADDERS

(iy Steps irons in manholes shall be in accordance with BS 1247-1:1990 for galvanized
ferrous or stainless steel manhole steps, and in accordance with BS 1247-2:1990 for
plastic encapsulated manhole steps as shown on the drawings.

(i) Access ladders and fittings shall be stainless steel in accordance with BS
4211:2005+A1:2008 unless shown otherwise on the drawings.
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5.2.24 GULLIES
(i) Precast concrete gullies shall comply with the relevant provisions of BS 5911, Part 230.
(ii) Vitrified gullies shall comply with the relevant provisions of BS EN 295-1:1991
(iii) Unless specified otherwise gullies shall be 450 mm internal diameter and 900 mm deep

with a 150 mm diameter outlet trapped and fitted with a rodding eye, approved stopper
and chain.

5.2.25 GULLY GRATES AND FRAMES

Gully grates and frames shall be of one pattern, unless defined otherwise on the drawings,
and shall be manufactured from ductile iron or cast iron, and comply with BS EN 124 and be
of a type and grade as shown on the Drawings.

5.2.26 BRICKS & BLOCKS

(i) Concrete bricks or blocks to be used in manholes and chambers shall be precast concrete
masonry units manufactured in accordance with BS 6073 containing a minimum of 360
kg/m?3 of sulphate resisting cement, having a maximum water cement ratio of 0.45, a
minimum compressive strength of 50 N/mm?, and a maximum water absorption of 7%.

(i) Clay bricks to be used in manholes and chambers shall be Class B engineering complying
with the relevant provisions of BS 3921.

(i) The shapes and dimensions of special bricks shall comply with the relevant provisions of
BS 4729.

(iv) All bricks shall be frost resistant category F.

5.2.27 PROPRIETARY DRAINAGE SYSTEMS

Where proprietary drainage systems are specified they are to fully conform to the standards
and quality specified, and be installed in strict accordance with the drawings and
manufacturer's recommendations. Proprietary systems shall only be used with the prior
approval of the Project Manager

5.2.28 FULL RETENTION AND BY-PASS SEPARATORS
Insitu and package Interceptors shall be as specified on the drawings. Package types shall
be surrounded in mass or reinforced concrete, depending upon the location and in accordance
with the specialist supplier’s instructions.
5.2.29 PUMPING STATIONS
Pumping Stations shall be as specified on the drawing and comply with the requirements of

Section 6 of this specification for the pumps and associated equipment, pump and valve
chambers, and rising mains.
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5.3 WORKMANSHIP

5.3.1
(i)

(iif)

(v)

GENERAL EXCAVATION

The Contractor shall excavate for the Works in any material encountered to the net lines,
widths, lengths and levels indicated on the Drawings or to such other dimensions as may
be directed by the Project Manager.

No excavated acceptable material other than that surplus to the requirements of the
Works shall be removed from the Site except on the direction or with the permission of
the Project Manager who may require material that is unacceptable only by reasons of
being frozen to be retained on site when in that condition. Should the Contractor be
permitted to remove acceptable material from the Site to suit his operational procedure,
then he shall make good any consequent deficit of filling arising there from.

If any acceptable material excavated from within the Site is, with the permission of the
Project Manager taken by the Contractor for purposes other than the forming of
embankments and other areas of fill, sufficient acceptable filling material to occupy after
full compaction, a volume corresponding to that that the excavated material occupied
shall, unless otherwise directed by the Project Manager, be provided by the Contractor
from his own resources.

Acceptable material surplus to the total requirements of the Works and all unacceptable
material shall, unless the Project Manager directs otherwise, be run to spoil in tips
provided by the Contractor. Where the excavation reveals a combination of acceptable
and unacceptable materials the Contractor shall, unless otherwise agreed by the Project
Manager, carry out the excavation in such a manner that the acceptable materials are
excavated separately for use in the Works without contamination by the unacceptable
material.

The Contractor shall make his own arrangements for stockpiling of acceptable or
unacceptable material, and for the provision of sites for the purposes where his method
of working requires.

5.3.2 EXCAVATION OF PITS AND TRENCHES

(i)
(i)
(iif)

(iv)

(v)

The sides of pits and trenches shall be adequately supported at all times.
Trenches and pits shall be kept free of water.

The bottom of all excavations shall be levelled carefully and stepped or benched
horizontally including removing unacceptable material as directed by the Project Manager
from the bottom of trenches and other excavations that shall then be refilled to formation
level with the same material as the layer immediately above the formation. Any void that
results from over-excavation below formation level shall be refilled in the same manner.

All excavations for pipelines and manholes shall be to the lines and levels shown on the
Drawings and with vertical sides or as directed by the Project Manager and trench widths
below a level of at least 300 mm above the crown of the pipe shall not be greater than
those indicated on the drawings.

All excavated materials from such excavations not required for refilling shall be disposed
of in accordance with the drawings or as instructed by the Project Manager.
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(vi) The Contractor shall make good with acceptable material as defined in Section 4 or
concrete as directed by the Project Manager;

(@)  Any excavation greater than the net volume required for the Works as described
in the Contract;

(b)  Any additional excavation at or below the bottom of foundations to remove material
that the Contractor allows to become unacceptable.

(vii) The Contractor shall carry out his operations in such a manner as to avoid damage to, or
deterioration of, the formations of excavations. If after the removal of material as specified
in the first paragraph of this clause, the Contractor allows the material so exposed to
reach a condition where compaction of backfilling is impracticable, he shall make good
either by additional excavation and filling in the manner specified in this clause, or by
waiting until the condition of the exposed material is fit to receive the approved backfill.

(viii) Excavation in Public roads and streets shall be carried out in accordance with the relevant
Authority requirements and approvals.

5.3.3 TIMBERING OF EXCAVATIONS

The term ‘timbering' shall cover all normal methods of support, including the use of timber,
concrete, steel or such other materials. The Contractor shall supply and fix strong and
sufficient timbering to support the sides and/or bottom of the excavations when necessary and
shall maintain the same until the construction work is sufficiently advanced to permit the
timbering to be withdrawn, that shall be conducted only under the personal supervision of a
competent foreman.

Should any part of the trenches through insufficient or careless timbering or any other cause,
collapse or give way the Contractor shall forthwith remove all the material that has fallen in,
and if in the opinion of the Project Manager, there is a possibility of the newly constructed work
having been damaged or disturbed by such collapse, the work shall be laid bare, examined
and tested. Any damaged work shall be reconstructed to the Project Manager's satisfaction.
The Contractor shall be responsible for any damage to the work and any consequential
damage caused or arising out of the removal of the timbering and any advice, permission or
approval given by the Project Manager relative to the removal of timbering, shall not relieve
the Contractor from the responsibility of making good any damage.

Battering the sides of the excavation in order to dispense with the timbering to trenches shall
not be allowed without the prior approval of the Project Manager. Every precaution shall be
taken by the Contractor to ensure the stability of the Works.

5.3.4 BACKFILLING OF DRAINAGE AND EXCAVATION WORKS

Main backfilling of excavation shall not proceed until pipes and their bedding and construction
works have been approved by the Project Manager. Unless otherwise specified on the
drawings, backfilling shall normally be carried out to the requirements of BS 8005 with
approved acceptable material obtained from the excavation. The compaction equipment and
its effects should not produce an overload on the pipes at any stage of the filling.

In the case of manholes, care should be taken to raise the fill equally around the manhole
shaft so as to avoid unbalanced lateral loading.
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If any filled excavations subside, the depressions so formed shall be filled with approved
material and compacted.

The Contractor shall be required to make good any settlement, including road surfacing,
arising from his operations that may take place before the expiration of the period of
maintenance.

Where the excavation is within one metre of the edge of the carriageway, or proposed
carriageway, the fill material shall be such as to permit adequate drainage.

Where the excavations have been supported and the supports are to be removed, these where
practicable, shall be withdrawn progressively as backfill proceeds in such a manner as to
minimise the danger of collapse and all voids formed behind the supports shall be carefully
filled and compacted.

Backfilling and reinstatement in roads and streets shall be carried out in accordance with the
relevant Authority requirements and approvals.

Backfilling and reinstatement in existing floor slabs shall be carried out in accordance with the
Project Manager’s requirements.

Where no precise Specification is provided by others, it shall be carried out to match backfilling
and reinstatement in roads and streets in accordance with the Authority requirements and
conform to the existing surrounding surfaces both in terms of material selection and level.

5.3.5 GULLIES, GRATES AND FRAMES

Gully frames shall be set in cement mortar over the gully to a tolerance of —5 to —10 from the
specified level, and the surface of the surface course shall be rolled down locally around the
grating to the lower level.

5.3.6 PIPE BEDDING LAYING AND JOINTING

(i) Pipe bedding and trench dimensions are to be as shown on the drawings. Before placing
pipe bedding material the trench bottom shall be prepared. All loose stones, lumps of
clay, rock projections, boulders and other hard spots shall be removed. Where
necessary, joint holes shall be neatly cut to permit the barrel of the pipe to be properly
supported throughout its length, and shall not be larger than is required for making the
joint.

(i) Granular bedding material as specified shall be laid over the full width of the trench to
such depth that after the pipes have been laid to line and level, the thickness of bed
beneath the pipes shall not be less than that specified on the drawings or as directed by
the Project Manager. The bedding material shall be evenly spread and carefully
compacted and where the bedding beneath the pipe exceeds 200 mm in thickness it shall
be placed and compacted in two separate equal layers. Any clay, large stones and other
unacceptable material falling on to or into the granular bed from the trench sides or from
other source shall be immediately removed.

(i) The Contractor shall supply a form of compaction that provides adequate compaction to
the satisfaction of the Project Manager and the specification.

(iv) Timbering or any other form of trench support should be withdrawn as the bedding
material is placed so as to avoid disturbance of the bedding by later removal.
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(v) Pipes shall be laid to the line and level as shown on the Drawings with a maximum
permitted tolerance + or — 12 mm, provided that no pipe shall have a reverse gradient
and with minimum disturbance to the bedding material. Points on either side of a joint
shall not err from true line and level by differing amounts.

(vi) All adjustments to line and level must be made by adding or removing bedding material
properly compacted under the body of the pipe and not by wedging and blocking.

Where the pipes are too large to be easily manhandled into position an appropriate
mechanical lifting machine must be used. During the pulling operation the pipe shall
remain suspended from the crane. If necessary, additional bedding material shall be
added to prevent the pipe settling after the release of its weight.

(viii) The use of pipes produced by different manufacturers shall not be permitted in the same
sewer length, and all faulty and damaged pipes shall be rejected and no pipe shall be
disturbed after setting and jointing.

(ix) Pipe jointing surfaces and components shall be kept clean and free from extraneous
matter until the joints have been made or assembled. Care should be taken to ensure
that there is no ingress of grout or other extraneous material into the joint annulus after
the joint has been made.

(x) Pipes shall be cut by a method that provides a clean square profile, without splitting or
fracturing the pipe wall. Where necessary, the cut ends of the pipes shall be formed to
the tapers and chamfers acceptable for the type of joint to be used.

(xi) When pipe laying stops, such as overnight, at a manhole or at junctions, a acceptable
stopper must be inserted in the pipe to prevent ingress of foreign matter.

(xii) After the pipe has been laid, granular bedding material shall be brought up to the level of
the horizontal diameter of the pipe, compacted as before. Care shall be taken not to
disturb the pipeline from its approved position. The remainder of the pipe bedding shall
be as follows until at least 300 mm of material covers the pipe.

(xiii) a) Concrete Bedding:

Grade ST4 concrete shall be placed and compacted to form a surround to the pipe of
minimum thickness at the invert of the pipe of not less than one quarter of the external
diameter of the pipe, with a minimum of 100 mm. The minimum dimensions of the
cradle shall be in accordance with the drawings. The vertical sides of the concrete
shall be properly shuttered or the concrete extended across the full width of the trench.
The concrete shall be physically separated at each pipe joint by bitumen impregnated
board to BS 1142 Part 3 or other suitable compressible material. For thickness
required, see Section 5.2. Any space between the concrete and the trench side shall
be filled and compacted with specified backfill material.

Backfilling shall not be carried out until the compressive strength of the concrete has
reached 14 N/mm?.

b) Granular Bedding:

'Granular bedding material' as specified and as used for the bed shall be brought up
in layers and compacted by hand until the specified amount of material as shown on
drawings covers the pipes. Care must be taken not to disturb the pipeline from its
approved position. Remaining backfill is to be carried out in accordance with the
materials specified on the drawings.
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Pipes shall be laid on setting blocks only where a concrete bed or cradle is used.

5.3.7 JUNCTIONS AND CONNECTIONS

(iif)

(iv)

(v)

(v)

Where shown on the Drawings or directed by the Project Manager, junction pipes shall
be inserted during the construction of the sewers. Junctions on the sewers that are not
immediately connected up shall be closed and made watertight with watertight stoppers.

Where it is necessary to make a stoneware saddle connection to an existing sewer a hole
shall be neatly cut to the shape required as near as practicable such that junctions lead
in soffit to soffit and the saddle shall be inserted with its junction pipe leading in the
direction of flow of the main pipeline.

The saddle shall be bedded in 1:3 cement mortar, care being taken to clean all surplus
mortar from the inside of the junction piece or any that may have fallen into the sewer.

Where ordered by the Project Manager, sewers and junction pieces shall be surrounded
with Grade ST4 concrete to a thickness of 150 mm.

Where it is necessary to make a saddle connection to an asbestos cement pipe or a
plastic pipe the saddle junction shall be of the same material as the pipe and shall be
fixed and cemented to the pipeline in strict accordance with the manufacturer's
instructions. Particular attention should be paid to Health & Safety when dealing with
asbestos.

Saddles when authorised by the relevant Authority shall be of an approved type with
flanged seating on to main pipes.

All saddles and junction pipes shall have flexible joint type sockets.

(vii) No saddle junctions shall be provided without the prior approval of the Project Manager.

5.3.8 MARKER POSTS

The positions of pipe junctions, saddles and connections shall be indicated at ground level by
a 100 mm x 50 mm by 1.25 m timber marker post driven 0.5 m into the ground, the portion
above ground being painted white. The type of connection, i.e. foul or surface water, shall be
indicated on the post by the letters F.W. or S.W., together with the depth of the top of the pipe.
Where directed by the Project Manager, the post shall be securely tied to the pipe.

5.3.9 CROSSING OF PIPELINES

Where pipelines cross at different levels the pipes shall be supported at the point of crossing
to the full width of the trench by granular bedding as previously specified. This bedding shall
be carefully compacted in 150 mm layers from the lower formation level to half pipe height of
the upper pipe.

5.3.10 MANHOLE AND CATCHPIT CONSTRUCTION

(i)

Manholes and chambers shall be built to the dimensions shown in the Schedule and on
the detail Drawings and shall be watertight.
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(ii)

(iif)

(iv)

(v)

(vi)

(vii)

Base slabs shall be constructed of insitu concrete grade ST4 or as indicated on the
Drawings, placed and compacted as specified elsewhere. Where required, bases shall
be reinforced as directed by the Project Manager.

Invert channels shall be straight or curved special semi-circular channel pipes, tapered,
where necessary and constructed from material similar to the main pipeline wherever
possible and laid to allow smooth flow.

Benching consisting of concrete grade ST4 or as indicated on the Drawings shall be taken
up vertically from the springing level to the soffit of the pipes where it shall be rounded at
a radius of 25 mm and shaped off to the sides of the chamber at a gradient of 1in 10. All
internal benchings are to be rendered with a 40 mm thick coat of granolithic concrete
provided, laid and finished in accordance with the relevant provisions of BS 8204 Part 2
and brought to a smooth trowelled finish.

Where channels are to be cast insitu the benching shall be cast against the approved
formwork to the curves, slopes and levels shown on the Drawings and brought to a
smooth finish with a layer of granolithic concrete, to a thickness as stated on the drawings
and in accordance with BS 8204 Part 2.

Where directed by the Project Manager or as shown on the Drawings, inlet and outlet
pipes of the required diameter shall be built into the walls or bases of manholes. Where
flexible jointed rigid pipes are used the length of pipe that is built into the manhole shall
be restricted in length (by cutting or by obtaining purpose made short lengths) so that first
and second joints are provided on the connected pipeline at distances of not more than
150 mm and 750 mm respectively from the outside face of the chamber wall. Where
directed by the Project Manager or shown on the Drawings, provision for inlet and outlet
pipes shall be boxed out in the concrete surround of the manholes.

Manholes that incorporate a backdrop connection shall be constructed as shown on the
detail Drawings and generally in accordance with the preceding clauses. The high level
pipe shall be continued at its normal gradient to connect with the manhole as a rodding
eye. Where possible in concrete ring manholes, suitable lengths of chamber shall be
provided so that the position of the rodding eye does not occur at or near a joint between
chamber rings.

(viii) The vertical backdrop pipe shall terminate in a 90° bend built into the manhole base and

(ix)

(x)

the whole of the backdrop connection from the upper junction shall be surrounded with
concrete grade ST4 or as indicated on the Drawings, not less than 150 mm thick to form
a monolithic structure with the manhole chamber.

Courses of 230 mm Engineering brickwork jointed in English bond in 1:3 cement mortar
shall be built on the cover slab to take the manhole cover and frame. The frame shall be
setin 1:3 cement mortar to the required level as directed by the Project Manager, the final
adjustment in level being made in this brickwork by using between two and four courses.

In carriageways and other paved areas, rectangular manholes and all frames shall be
placed so that covers are square to the kerb or edging where the line of the sewer is
parallel or square to the kerb or edging. Covers should not be located in the wheel tracks
of vehicles.

5.3.11 PRECAST CONCRETE MANHOLES

Precast concrete manholes shall be constructed in accordance with the details shown on the
Drawings.
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The base and benching shall be formed insitu as described previously and the chamber shaft
and cover slab formed in purpose-made precast concrete components. Joints on chamber
and shaft rings shall be ogee or such other type as approved by the Project Manager.

In jointing the chamber and shaft ring the lower ring or the base slab shall be ‘buttered" with
1:3 cement mortar and the next ring lowered in a horizontal position and carefully adjusted to
be truly vertical and with the step irons in correct vertical alignment. Excess mortar shall be
struck off immediately and a neat flush joint formed on the interior of the rings. No cracked or
damaged rings or components shall be used. Lifting holes in chamber and shaft rings shall
be made good with trowelled 1:3 cement mortar. Unless otherwise instructed, the whole length
of the manhole chamber and shaft shall be surrounded to a depth of 3 m with a minimum
thickness of 150 mm and over 3 m deep with a minimum thickness of 225 mm of ST4 concrete
or as indicated on the Drawings, properly shuttered where necessary and adequately vibrated
to give a dense concrete. Step irons shall be fixed into the concrete rings at the manufacturer's
works in accordance with the spacings shown on the detail Drawings. Step irons are not to
be used for moving, hoisting or lowering the rings. The cover slab shall be bedded in cement
mortar as above on the top shaft ring leaving a clear gap over the concrete surround.

Step irons and access ladders shall be aligned with the edge of the cover opening and with
the benching to for ease of access.

5.3.12 INSITU-CONCRETE MANHOLES

Insitu-Concrete Manholes are to be to the dimensions as shown on the drawings.

5.3.13 BRICK MANHOLES

Brick manholes shall be built in English bond at four courses to 300 mm. Bricks shall be as
specified previously and they shall be laid on a full bed of 1:3 cement mortar at every course
and all vertical joints shall be filled solid with mortar. Brickwork shall be finished with neat flush
pointed joints on all exposed surfaces and no cracked, chipped or broken bricks shall be used
except for closers. Where directed by the Engineer, bricks shall be soaked in water
immediately before use. Brickwork shall be constructed to the dimensions and thicknesses
shown on the drawings or directed by the Project Manager. Brick ring relieving arches are to
be formed over all pipes, size 225mm diameter or greater that pass through manhole walls.

The arches shall consist of one course of 114 mm brick on edge for pipes less than 914 mm
diameter and two courses of 114 mm brick on edge for larger pipes. Brickwork in manhole
shafts and in inspection chambers shall be corbelled to receive manhole cover and frame in
stages not exceeding 38 mm per course. Step irons as previously specified shall be built into
manhole brickwork at the spacings shown on the detail drawing.

Insitu manhole cover slabs shall be constructed in concrete grade ST4 or as otherwise stated
to the dimensions shown on the drawings and shall be reinforced as shown in the drawings or
directed by the Project Manager.

Formwork for the cover slab shall be in accordance with the drawings.

5.3.14 POLYPROPYLENE INSPECTION CHAMBERS

Polypropylene Inspection Chambers shall be installed strictly in accordance with the
manufacturer's requirements and in accordance with the drawings.
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5.3.15 BUILDING IN PIPES

(i)

(vi)

(vii)

Unless the Project Manager orders in writing to the contrary, pipes are to be built into
concrete structures as concreting proceeds.

The pipes shall be rigidly held in position to prevent loss of line or level and the concrete

shall be well rammed round the pipe so as to prevent any ingress or egress moisture
occurring around the joint.

Where flexible jointed rigid pipes are used the length of the pipe that is built into the
structure shall be restricted in length (by cutting or by obtaining purpose made short
lengths) so that first and second joints are provided on the connected pipeline at distances
of not more than 150 mm and 750 mm respectively from the outside face of the wall.

The length of the next pipe (rocker pipe) away from the structure shall be in the range
0.5m to 0.75m for pipes up to 450mm nominal diameter and shall not exceed 1m for pipes
up to 750mm nominal diameter and shall not exceed 1m for pipes up to 750mm nominal
diameter.

Where pipes are to pass through the wall of the structure and are not built in as the
concreting proceeds, a rebated rectangular or square opening shall be formed in the
walls, all in accordance with the drawings. The sides of openings in the concrete shall
be well protected from possible subsequent damage during the installation of the pipe by
timber battens of adequate size to line and level, the concrete infilling shall be placed in
the opening and the concrete well rammed around the pipe and vibrated so as to be
completely watertight. Before placing concrete infilling, the faces of the joints shall be
scabbled and thoroughly cleaned and washed down with clean water.

(viii) Where pipes pass through watertight structural walls they shall be fitted with puddle

flanges as indicated on the drawings. The Contractor shall ensure that they are fixed in
the correct positions at the required levels and also that they are watertight after
installation.

5.3.16 SEALING OF DISUSED MANHOLES, SEWERS AND DRAINS

Where pipes are to be filled with grout, they shall be sealed at both ends, leaving suitable
holes for the grout filling to escape. Grout shall then be pumped in at sufficient pressure to
ensure complete filling.

5.3.17 INTERFERENCE WITH FLOWS

The Contractor shall so organise his work to ensure that the flow of sewage in any existing
sewer, channel or drain shall not be obstructed and no sewage or drainage effluent shall be
conveyed into new sewers without the Project Manager's authorisation.

5.3.18 EXCLUSION OF WATER FROM SEWERS

The Contractor is to ensure the exclusion of surface water and water from other sources from
sewers by providing a stopper at the outfall manhole on the outlet side where possible on the
site sewerage system and this stopper shall not be removed until the drainage system has
been completed and accepted as watertight by the Project Manager. Any water that collects
in the system before acceptance must be pumped out and any deposits in the sewers
removed.
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5.3.19 WATER TIGHTNESS OF MANHOLES & CHAMBERS

Manholes and chambers shall be inspected to ensure that they are watertight, with no
identifiable flow of water penetrating the permanent works.

5.3.20 TESTING AND INSPECTION OF THE DRAINAGE WORKS
The Contractor shall test the drainage works that at the following stages of construction:
(iy Before backfilling of excavations are commenced.
(i) When the lines of the proposed works have been set out by the Contractor.
(i) When excavation has been completed and prior to the deposit of any material on it.
(iv) When drains are laid and jointed.

(v) When concrete and / or beds are laid, at any stage that the Project Manager may have
previously instructed.

(vi) After cement mortar joints, benching and Concrete works has set and before concrete
surround and backfilling external faces are commenced on manhole and inspection
chambers.

The Contractor shall locate and remedy all defects found during testing and shall repeat the
test to the satisfaction of the Project Manager.

The Contractor shall ensure that all sections of the drainage system are completely clear of
any obstructions, debris and superfluous matter before any tests are applied.

After completion of surround, backfilling and surface reinstatement on all pipe work, fittings,
manholes and inspection chambers.

Final tests after completion of all contract work and immediately before the Works are finally
handed over.

Tests, as necessary, shall be made of sections of pipeline as work proceeds to suit the
Contractors programme. Such testing shall not absolve the Contractor from his liability for any
defects found during subsequent or final testing.

For drain pipelines up to and including825mm diameter, an air test shall be applied after
construction, but before backfilling, and after backfilling, a water test shall be applied.
Manholes can be separately tested by a water test.

All drain pipe lines shall have a water test applied after construction, but before casting in.
Manholes can be separately tested by a water test.

All pipe materials shall be effectively sealed against ingress of concrete and other matter, prior
to the concreting commencing.

An air test shall be acceptable as an alternative to a water test. If the testing of the pipelines
fails, a water test shall be carried out by the Contractor to determine acceptability.
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5.3.21 AIRTEST

For an air test expanding plugs shall be moistened and applied to both ends of pipe and lateral
connections. Air shall then be pumped by bellows or manual pump into the pipe at the lower
end until a pressure equal to 100 mm water gauge is recorded on a U-tube at the upper end.
Allow 5 minutes for stabilisation of air temperature.

Adjust the test air pressure to achieve 100 mm water gauge.

Without further pumping, the water gauge should not fall by more than 25 mm in a period of 5
minutes.

After the testing period has elapsed, the pressure shall be released from the lower end and

this shall be indicated by a fall of pressure in the manometer, proving continuity throughout
the pipe.

5.3.22 WATER TEST
For a water test, all outlets shall be plugged and at the top end a plug shall be inserted into
the pipe and a pipe connected to the plug to enable a minimum pressure of 1.5 meters head
of water to be exerted on the crown of the pipe at the top end.

The testing head of water should not exceed 6m head at the lower end.

After filling the pipework with testing water and ensuring that there are not pockets of
entrapped air, fill the standpipe to the requisite level.

Leave for a minimum of 2 hours to enable the pipe to become saturated, topping up as
necessary.

This testing water level shall be maintained for 30 minutes with the standpipe being topped up
at regular intervals of 5 minutes.

The rate of loss of water should be less than %: litre in 30 minutes per metre of pipe run.

The Contractor shall identify the cause of any test failure and then replace the defective work.
The tests shall be repeated until soundness is achieved.

5.3.23 DRAINAGE COMMISSIONING
On completion of construction, internal surfaces of Sewers and manholes shall be thoroughly
cleansed to remove all deleterious matter, without such matter being passed forward into
existing public Sewers or watercourses. The Sewers and manholes shall be maintained in a
clean and serviceable condition by the Contractor until completion.
The Contractor shall:

(i) Thoroughly rod through the whole of the drainage installation with appropriately
sized disc type plunger and remove any solid matter contained in the system.

(i) Thoroughly clean all manholes including walls, benching, step irons and channels
upon completion.

(i) Remove sludge and debris from all gullies and separators.
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(iv) Pass through the drainage system an appropriately sized profile to prove that the
bore of the pipe is not diminished.

(v) Check the flow of the drainage by means of water containing sodium flourescene
(dye) being deposited at the head of each run and the rate of flow being timed by
means of a stop watch from manhole to manhole.

(vi) Check the whole of the drainage system for as installed gradients that shall be
carried out by recording the invert and cover levels at each manhole. This
information is to be passed to the Project Manager.

(vii) Pressure jet and flush clean the drainage system in accordance with the Sewer
Jetting Code of Practice published by WRc plc.

(viii) Carry out the final drain testing as specified.

5.3.24 RECORD DRAWINGS

The Contractor shall provide record drawings on magnetic media in AutoCAD .dwg format that
shall indicate all revisions to the detailed design. The record drawings shall be issued within
21 days of issue of the Completion Certificate.

5.3.25 HANDOVER

Thoroughly clean and flush out the entire drainage installation and clean out silt and debris
from drainage gullies, etc. before handover.

5.3.26 CCTV SEWER SURVEY

CCTV sewer surveys shall be recorded in accordance with “the manual of Sewer Condition
Classification” published by WRc.

The Contractor, when necessary, shall provide float lines through the sewers and carry out
their recovery. The Contractor shall include for provisions of all necessary equipment including
cameras, video equipment etc., in order to provide the information required.

The inspection shall be by mobile equipment, details of that shall be submitted to the Project
Manager for his approval.

Where directed by The Project Manager, photographs of the interior of each manhole shall be
provided. The photographs shall be dated and the manhole reference number stated for easy
location on the plan and on site.

Where directed by the Project Manager, photographs of the TV screen showing junctions, pipe
joints, faults etc., shall be provided. The photographs shall be dated and numbered with the
position of the video camera indicated to provide easy reference to its position on plan and on
site.

The record of the survey shall be provided on DVD Discs. The DVD shall be suitably titled to
relate the picture to its location on plan and on site, and clearly dated and titled.
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The Contractor shall supply two fair bound copies of the complete CCTV Survey Report,
inclusive of photographs. The written content of the report is to identify the site, the sewer
section between manholes and the precise chainage to locate connections, faults etc.,
together with a description of the connection and defects as classified in the WRC’s “Manual
of Sewer Condition Classification”. One copy of the DVD shall be supplied.

5.3.27 PRESSURE JET FLUSH CLEAN AND DESCALING EXISTING
DRAINS

Prior to the commencement of the drainage works, the entire drainage system is to be
descaled and pressure jet clean, by specialist company, to establish whether any remedial
works require to be carried out.

Immediately prior to handover, the whole of the drainage system shall be subjected to a
pressure jet clean, by an approved specialist company, to remove any debris built up during
the construction works.

A certificate of completion shall be issued to the Project Manager. The Contractor shall provide
plans of the drainage system for the specialist to work on as his work proceeds.

A final CCTV of the drainage system is to be provided as outlined in this section.

5.3.28 LOCAL AUTHORITY & WATER AUTHORITY SEWERS

All sewers under Local or Water Authority control, that will be affected by the proposed works,
shall be surveyed by CCTV at the following points in time and a record provided as item 5.3.27.

(iy Before any works commence.

(i) Upon completion of works.
(iii) At the end of the maintenance period.

5.3.29 FULL RETENTION AND BY-PASS SEPARATORS

By-pas separators shall be installed in compliance with the manufacturer’s instructions and
drawing details. The method of installation shall be discussed with the Project Manager, prior
to works commencing.

Separators shall be installed to the size and formation indicated on the drawings and details.
The vent pipes shall be independently routed to a suitable position located nearby as defined
by the Project Manager.

Under no circumstances shall separator vent pipes be interconnected below ground.

The pipes shall be interconnected immediately above ground level and be carried up in a
common vent pipe, where upon it shall discharge to the atmosphere by means of a return
bend.

Manhole covers shall be to BS EN 124 ductile iron, locking and ventilating pattern.

Separators and Vent Pipes shall be as indicated on the drawings.

5.3.30 SURFACE DRAINAGE CHANNELS WITH GRATINGS
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Drainage channels and gratings shall be provided to the sizes and in the positions indicated
on the drawings. All channels shall be laid to true and even falls and be bedded in concrete,
in accordance with the manufacturer's recommendations and standard drawings.

In asphalt areas, the concrete shall be levelled off as shown on the detail drawings and the
asphalt taken up to the channel block.

The channel shall be laid in straight lines, to the gradient shown, with the grating in place
during concreting. The grating level shall be located 3mm below finished surface level. The
3mm shall be taken up by an increase in surface gradient, 1.0m either side of grating.

Any grating found to be distorted, twisted, not seated level or showing signs of corrosion shall
be rejected.

5.3.31 LAND DRAINAGE

All land drainage shall be installed on the centre line of the previously prepared trench to the
sizes, positions and levels indicated on the drawings.

The drains shall be laid on a granular bed and surround. Pipes shall be porous as described
elsewhere. Where required, the previously prepared trench shall be lined with a single layer
of geotextile similar to Terram Type 1000 geotextile, or similar approved, with a 200mm lap
joint.

The geotextile shall be of sufficient width to be returned up the sides of the trench and lapped
over the granular surround, so as to prevent the ingress of fines or soil particles, all as indicated
on the drawing.

The granular bed and surround shall be laid in full accordance with the appropriate clause of
this specification.

5.3.32 REMEDIAL WORKS TO EXISTING PRIVATE DRAINAGE

Where known existing private drainage requires repairs or remedial action under the Contract,
all workmanship and materials shall conform with the guidance note / recommendations
incorporated within the WRc Publication DUS020X Drain Repair Book — Best Practice Manual
for the Inspection and Repair of Domestic and Light Industrial Drains.

Where unknown existing private requires repairs or remedial action it shall be referred to the
Project Manager for appropriate instruction checking and approval.

5.3.33 PRIVATE SEWERS

All sewers that are indicated on the drawings and will be affected by the works shall be
surveyed by CCTV and a record provided as item 5.3.27:

(i) Before works commences.

(ii) Upon completion of the works.
(iii) At the end of the maintenance period.

5334 PUMPING-STATIONS
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6.7 PRESSURE PIPELINES
6.7.1 DUCTILE IRON PIPES AND FITTINGS

Ductile iron pipes, fittings and joints shall comply with the relevant provisions of BS EN 598.

6.7.2 UNPLASTICISED PVC PIPES AND FITTINGS

1. PVC pressure pipes, joints and fittings for Rising Mains shall be of the mechanical joint
type and comply with the relevant provisions of the table immediately below.

Material Pipe Joints and fittings
PVC-U BS EN 1452-2 BS EN 1452-3
PVC-A PAS 27 PAS 27

PVC-O WIS 4-31-08 BS EN 1452-3

2. Unplasticised PVC pipes, joints and fittings for gravity sewers shall comply with the relevant
provisions of BS 4660 and BS EN 1401-1.
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3. Solvent cements for jointing unplasticised PVC pipes shall comply with the relevant
revisions of BS 4346: Part 3 or BS EN 1452. For pipes and fittings complying with BS
4660, solvent cement may alternatively comply with BS 6209.

4. Solvent cements for jointing unplasticised PVC pipes shall not be used for below ground
use.

6.7.3 JOINT SEALS AND LUBRICANTS

1. Elastomeric joint seals shall be Type WC or WG, complying with the relevant provisions of
BS EN 681-1, and shall be obtained from the pipe manufacturer.

2. Joint lubricants for sliding joints shall have no deleterious effect on either the joint rings or
pipes, and shall be unaffected by sewage.

6.7.4 PIPE SURROUND MATERIALS

1. Processed granular and ‘as-dug’ bedding, side fill and surround materials for buried
pipelines shall comply with WIS 4- 08-02.

2. Recycled materials shall comply with BS 8500: Part 2.

6.7.5 PRECAST CONCRETE SETTING BLOCKS FOR PIPES

Precast concrete setting blocks for pipes shall have rectangular faces, with sufficient plan area
to prevent punching of the blinding concrete or formation and to provide an adequate seating
for the pipes. Blocks shall be manufactured from Grade C16/20 concrete using the same type
of cement as in the adjacent concrete bed, and be cast in an approved mould. Blocks shall
not be used until they have achieved a cube strength of 13.5 N/mm2.

6.7.6 COMPRESSIBLE FILLER AND PACKING FOR PIPELINES

1. Compressible filler for interrupting concrete protection to pipes shall consist of bitumen-
impregnated insulating board to BS EN 120 and BS EN 317, or other equally compressible
material. The thickness of compressible filler shall be as the table immediately below.

Nominal diameter of pipe Thickness of compressible
(mm) filler (mm)
Less than 450 18
450 — 1200 36
Exceeding 1200 54

2. Compressible packing for use between pipes and precast concrete setting blocks shall
consist of bitumen damp-proof sheeting complying with BS 743.

3. Bituminous materials shall not be put into contact with plastics pipes.
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6.7.7 TESTING OF POLYETHYLENE PRESSURE PIPELINES
1. The entire pipeline shall be pressure tested.

2. Rising Mains shall be tested by the Contractor after they are jointed and before any
concreting or backfilling is commenced, other than such as may be necessary for structural
stability whilst under test.

3. Gauges used for testing Rising Mains shall either be of the conventional circular type, not
less than 300 mm diameter, calibrated in metres of head of water, or shall have a digital
indicator capable of reading increments of 0.1 m head. Before any gauge is used, the
Contractor shall arrange for it to be checked independently and a dated certificate of its
accuracy shall be provided.

4. Before testing valves shall be checked and sealed, the sections of main filled with water
and the air released.

5. The pressure in the Rising Main shall then be raised steadily until the specified test pressure
is reached in the lowest part of the section. The pressure shall be maintained at this level,
by pumping if necessary, for a period of at least 1 hour. The pump shall then be
disconnected, and no further water shall be permitted to enter the Rising Main for a further
period of 1 hour. At the end of this period the original pressure shall be restored by pumping
and the loss measured by drawing off water from the main until the pressure as at the end
of the test, is again reached.

6. The permissible loss shall not exceed 2 litres per metre nominal bore per kilometre length
per metre head (calculated as the average head applied to the section) per 24 hours.

7. The Contractor shall provide, and subsequently dispose of, the water required for the test.
Discharges to Sewers shall not take place without the consent of the Authority.

8. Test pressures for Rising Mains shall be 1.5 times the maximum operating pressure at the
lowest point of the main, or the maximum operating pressure plus the maximum calculated
surge pressure, whichever is the greater.
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7. HIGHWAYS

+1—GENERAL
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TABLEB TYPE 1 RANGE OF GRADING
BSSIEVESIZE | PERCENTAGE BY-MASS-PASSING
—63-mm 100

31+-5-mm —£5—99
—16-mm —43—-84
—8-mm -23—66
—4-mm —42-53
—2-mm —6—42
—4mm —3-32
—63-microns —0—09
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30-kN -
10% Fines-Value BS 812 Part 3*

TYPE1 | Grading BS 1377 Part 2 Table B Table B
Optimum-me BS 1377 Part4 - -
Moisture BS 1377 Part 2 Optimum Optimum
GContent me-minus2% | me

65
Soundness BS-812 -

non—-
Plasticity BS 1377 Part 2
Index

50-kN -
10% Fines-Value BS 812 Part 3*
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category 250 504 754 1004 2004 3004~ 4004 5004 6000 6000
€  Singlecarlageways 80 60 65 65 68+ 68+ 68+ 68+ B8+ 68+

K Approaches-to 68+ 68+ HFES HES HFES HES HFES HES HES HES

Q Approachesto-major 68+ 68+ HES HFES HES HES HFES HES HES HES
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butin-a-generally
R Roundaboutcireulation 68+ 68+ 68+ HFES HES HES HES HES HES HES
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FORMATION
Surface-Course
General +6-mm
Adjacentio-a-surface-water channel* +10mm
—0-mm
Binder Course® +6-mm
Base* +15-mm
Sub-base-underconcrete-pavementsurface +10-mm
slabsleud IH." this EF 551h-one-ope ation-by
Sub-bases-otherthan-above +10mm
—30-mm
Formation +20-mm
-30-mm
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8. SURFACE CAR PARKS
8.1 GENERAL

Refer to Section 3 for the general items:

8.1.1 SETTING OUT

Site specific settings out requirements are as follows:

Details are to be provided by Architect.

8.2 MATERIALS
8.21 PROHIBITED MATERIALS

The following materials shall not be specified or employed in the works:

(i) Calcium chloride additives

(i) High alumina cement

(i) Woodwool permanent formwork
(iv) Asbestos

(v) Biodegradable void formers

(vi) Urea formaldehyde

(vii) Calcium silicate bricks

(viii) Any materials that are in anyway detrimental to the life or construction of the works or any

part of it.

8.2.2 CAPPING AND SUB-BASE MATERIAL

Capping material shall be 6F1 selected granular material, having a CBR exceeding 15%,
consisting of any crushed material other than unburnt colliery material and complying with the
BS grading in Table A listed below.

Sub-Base material shall be Type 1 granular material, having a CBR exceeding 30%,
comprising crushed rock, crushed slag, crushed concrete or well-burnt non-plastic shale and
may contain up to 12.5% by mass of natural sand that passes the 5mm BS sieve. The material
shall be well graded and lie within the following grading limits as listed in Table B.

TABLE A 6F1 GRADING REQUIREMENT
BS SIEVE SIZE (mm) PERCENTAGE % BY MASS
PASSING
75 mm 100
37.5 mm 75-100
10 mm 40-95
5 mm 30-85
600 microns 0-25
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63 microns | <15 |

TABLE B TYPE 1 RANGE OF GRADING

BS SIEVE SIZE (mm) PERCENTAGE % BY MASS
PASSING

75 mm 100
37.5 mm 85-100
20 mm 60 - 100
10 mm 40-70
5 mm 25-45
600 microns 8-22
63 microns 0 -10

8.2.3

TESTING REQUIREMENTS

The Contractor shall, at least 7 working days before commencement of importation of
the 6F1 and Type 1 material, submit to the Construction or Project Manager for
approval in accordance with the following.

(a) Grading

(b) Uniform coefficient

(c) Moisture content

(d) Moisture condition value (MCV)
(e) Plasticity Index

Materials having a soluble sulphate content exceeding 2.5g per litre when tested in
accordance with Test 10 of BS 1377 shall be classed as unacceptable materials.

ii. The values of maximum dry density and the optimum moisture content for these

materials obtained in accordance with BS 1377 Test 12 and 14 as appropriate, for
each type and source of material.

The Contractor may at any time be required to carry out comparative Field Density
Tests determined in accordance with BS 1377 Part 9: 1990 on material that is
considered to have been inadequately compacted. If the test results, when compared
with the result of similar tests made on adjacent approved work in similar materials,
shows the state of compaction to be inadequate, or if the test results when compared
with the density obtained by a single compaction test carried out on the same material
at natural moisture content by the method described in BS 1377 Part 4: 1990 is shown
to be less than 95%, and this is held to be due to failure of the Contractor to comply
with the requirements of the Contract, the Contractor shall carry out such further work
as may be decided is required to comply with the terms of the Contract.

. The Contractor may after completion of the fill compaction be required to carry out

Plate Bearing Tests. In the positions designated by the Construction Project Manager.
The results shall be documented in the form of a load/settlement curve and issued to
the Construction Project Manager within 48 hours of the completion of the test. A
C.B.R. value shall be given for each test performed.

The minimum frequency of testing to be carried out by the Contractor is as follows:-
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Material | Type of Test Relevant | Rate of Testing
Class Standard
6F1 Grading BS 1377 | Source approval and two per week per
source
Uniformity BS 892 Source approval and one per week per
Coefficient source
10% Fines Value BS 812 Source approval and one per week per
source
Mc BS 1377 | Two per day per source
Plate Bearing Test | BS 1377 | One per 250 sq. m.
(C.B.R)
Type 1 Grading BS 1377 | Source approval and two per week per
source
Optimum Mc BS 1377 | Source approval and one per week per
source
Mc BS 1377 | Two per day per source
10% Fines Value BS 812 Source approval and one per week per
source
Soundness BS 812 Source approval and one per week per
source
Plasticity Index BS 1377 | Source approval and one per week per
source
Plate Bearing Test | BS 1377 | One per 250 sq. m.
(C.B.R)

C Regquirements for Testing and Acceptable Limits

The following tests are required to classify and determine the acceptability of
earthworks materials. Each class shall only comprise material with properties within

the acceptability limits prescribed below:-

Class | Property Defined and tested in | Acceptable limits within
accordance with
LOWER UPPER
6F1 Grading BS 1377 Part 2 Table A Table A
Optimum mc BS 1377 Part 4 - -
Moisture Content BS 1377 Part 2 Optimum Optimum
mc minus 2% | mc
30 kN -
10% Fines Value BS 812 Part 3*
TYPE1 | Grading BS 1377 Part 2 Table B Table B
Optimum mc BS 1377 Part 4 - -
Moisture BS 1377 Part 2 Optimum Optimum
Content mc minus 2% | mc
65
Soundness BS 812 -
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Class | Property Defined and tested in | Acceptable limits within
accordance with
LOWER UPPER
non -
plastic(a) non -plastic(a)
Plasticity BS 1377 Part 2
Index
50 kN -
10% Fines Value BS 812 Part 3*

8.24
(i)

8.2.5

Samples shall be tested in a saturated and surface dried condition. Before testing,
the selected test portions shall be soaked in water at room temperature for 24 hours
without previously having been oven dried.

SUB-BASE AND BASE

Material specified within 450 mm of the surface of the road shall not be frost
susceptible as determined by the test described in the Transport and Road Research
Laboratory LR90 and Supplementary Report No. 318. (The material shall be deemed
to be frost susceptible if in the test the heave is greater than 13 mm).

Temporary thickening. Where the Contractor proposes to use the sub-base for
traversing by vehicles or plant he shall increase where necessary the thickness and/or
strength of the sub-base to accommodate the method of construction and the type of
plant and vehicles that he proposes to use to avoid damage to the sub-base or the
subgrade. Any permanent thickening shall be to the approval of the Project Manager
and extend across the whole width of the pavement, unless otherwise agreed.

BASE — DENSE ASPHALT CONCRETE

The material shall comply with BS EN 13108 Part 1: 2007 for 32mm nominal size crushed rock
with 50 pen binder.

8.2.6

BINDER COURSE — DENSE ASPHALT CONCRETE

The material shall comply with BS EN 13108 Part 1: 2007 for 20 mm nominal size with 100
pen binder. The aggregate shall consist of hard, clean durable rock, or blast furnace slag.

8.2.7

SURFACE COURSE - CLOSE GRADED ASPHALT CONCRETE

The material shall comply with BS EN 13108 Part1: 2007, for 10mm nominal size crushed

rock.

The surface of the material shall have a minimum PSV value of 55 or as instructed by the
Project Manager.

8.2.8

BITUMINOUS EMULSION TACK COAT

Bituminous emulsion tack coat shall be in accordance with BS 434 Class A 1-40.
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Rate of Application: 4.5 I/m?:

8.2.9 ROAD MARKING MATERIALS

Road marking materials shall be:

(i) Thermoplastic material in accordance with BS 3262: Part 1 or Part 2,
or

(i) Road marking paint. It shall be suitable for applying by brush or mechanical means to
concrete or bituminous pavement to give a chemically stable film of uniform thickness.

Where required to be reflectorised, the relevant clauses of BS 3262: Part 1 shall apply.

The material shall be white or yellow as described in the Contract. Yellow paint shall be
standard colour to BS 381C No. 355.

8.2.10 DUCTING

Ducts for cables shall be laid in the positions shown on drawings or where directed by the
Project Manager with not less than 600mm cover. Unless otherwise directed, ducts shall be
laid to project 1m beyond the edge of the carriageway.

Ducts shall be constructed using clay or synthetic material pipes complying with the following
table and of a diameter indicated on the drawing. They shall be provided with a draw-wire
cord of not less than 3mm diameter secured to a toggle or cross-piece to prevent accidental
withdrawal. All duct ends shall be plugged with a wooden plug.

TYPE BS
Vitrified Clay BS 65:1991 or BS EN 295 Parts 1 and 3:1991

Unplasticised BS 4660:2000, BS EN 1401-1:1998 and BS EN 13598-1:2003 or BS
5481:1977 for Building Regulations.

8.2.11 REGULATING COURSE
Regulating course material, if required, shall be made from a fine aggregate material in
accordance with either BS EN 13108: 2007 Part 1 and laid to a maximum depth of 40mm in

accordance with the requirements for one of the binder course or road course base materials
in this Specification as described in the Contract.

8.3 WORKMANSHIP

8.3.1 EXCAVATIONS

When formation/sub-formation level has been reached, the sub-grade shall be inspected and
further excavation carried out to remove any soft spots. These shall be filled with General

Mira Plot 8 & 9 WIE13833-120 Page 104 of 165

Mira Plot 8 & 9-Civils Specification



Materman

Infrastructure & Environment

Backfill Type 6F1 or as directed by the Project Manager and the whole compacted with one
pass of a 3000kg vibrating roller.

The capping/extra sub-base required where the ground is weak or frost susceptible, shall be
Granular Sub-Base Material, or 6F1 and shall be compacted in layers not exceeding 225 thick
with four passes of a 3000kg vibrating roller. The sub-grade shall not be left exposed to the

weather.

8.3.2 GRANULAR BASE/SUB-BASE MATERIALS

Granular base and sub-base materials shall be thoroughly compacted in uniform layers to a

depth as indicated on the drawings in accordance with the following table.

Type of Number of passes for layers

compaction Category not exceeding the following

plant compacted thicknesses

150mm 250mm

Smooth-wheeled | Mass per metre width of roll:

roller (or vibratory | (or vibratory roller 1

roller operating Over 2100 kg up to 2700 kg Unsuitable Unsuitable

without vibration) | Over 2700 kg up to 5400 kg Unsuitable Unsuitable
Over 5400 kg 12 Unsuitable

Pneumatic-tyred Mass per wheel:

roller Over 1000 kg up to 1500 kg Unsuitable Unsuitable
Over 1500 kg up to 2000 kg 12 Unsuitable
Over 2000 kg up to 2500 kg 6 Unsuitable
Over 2500 kg up to 4000 kg 5 Unsuitable
Over 4000 kg up to 6000 kg 4 16
Over 6000 kg up to 8000 kg Unsuitable 8
Over 8000 kg up to 12000 kg Unsuitable 4
Over 12000 kg Unsuitable 4

Vibratory roller Mass per metre width of vibrating
roller: Unsuitable Unsuitable
Over 270 kg up to 450 kg Unsuitable Unsuitable
Over 450 kg up to 700 kg Unsuitable Unsuitable
Over 700 kg up to 1300 kg Unsuitable Unsuitable
Over 1300 kg up to 1800 12 Unsuitable
Over 1800 kg up to 2300 kg 12 10 Unsuitable
Over 2300 kg up to 2900 kg 10 10 Unsuitable
Over 2900 kg up to 3600 kg 10 8 Unsuitable
Over 3600 kg up to 4300 kg 8 Unsuitable
Over 4300 kg up to 5000 kg 6 12
Over 5000 kg

Vibrating-plate Mass per square metre of base plate:

compactor Over 880 kg up to 1100 kg Unsuitable Unsuitable
Over 1100 kg up to 1200 Unsuitable Unsuitable
Over 1200 kg up to 1400 kg 10 Unsuitable
Over 1400 kg up to 1800 kg 8 Unsuitable
Over 1800 kg up to 2100 kg 6 Unsuitable
Over 2100 kg

Vibro-tamper Mass:
Over 50 kg up to 65 kg Unsuitable Unsuitable
Over 65 kg up to 75 kg Unsuitable Unsuitable
Over 75 kg up to 100 kg Unsuitable Unsuitable
Over 100 kg 8 Unsuitable
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Power rammer Mass:
100 kg up to 500 kg 8 8 Unsuitable
Over 500 kg 6 10

8.3.3 DENSE ASPHALT CONCRETE BASE

Shall be laid with a mechanical spreader/compacter at a temperature complying with Table 3
of BS 594987: 2007, and rolled with an 8/10 tonne smooth wheeled roller or a vibrating roller
giving the same effective compaction, to the compacted thicknesses, profile and levels shown
on the drawings.

8.3.4 DENSE ASPHALT CONCRETE BINDER COURSE

Shall be laid with a mechanical spreader/compacter and rolled with an 8/10 tonne smooth
wheeled roller or a vibrating roller achieving the same compaction to a compacted thickness
and to the profile and levels shown on the drawings. Hand laying may be permitted by the
Project Manager in small and irregular areas of surfacing.

8.3.5 SURFACE COURSE

(i) Close and medium graded asphalt concrete

The binder course, if shall be thoroughly cleaned and then sprayed with Bitumen Emulsion
at a rate of 45 I/m2. The surface course shall be laid with a mechanical
spreader/compacter and rolled with an 8/10 tonne smooth wheeled roller or a vibrating
roller giving an equivalent compaction to the compacted thickness on carriageway to the
finished levels and profile shown on the approved drawings. Where a vibrating roller is
used, the final passes shall be with the roller in non-vibrating mode.

Any joints in the surfacing shall be cut back to a vertical line and the vertical face coated
with hot bitumen before the laying proceeds. Hand laying may be permitted by the Project
Manager in small and irregular areas of surfacing.

(i) Hot Rolled Asphalt
The binder course, if it has been used by vehicular traffic or where required by the Project

Manager, shall be thoroughly cleaned and then sprayed with Bitumen Emulsion at a rate
of 4.5 1/m2.

The surface course shall be laid in accordance with BS 594987 Section 9.5.2 and

compacted with a 3000kg tandem vibrating roller to the thickness, profile and levels shown
on the approved drawings. The final passes of the roller shall be in non-vibrating mode.

8.3.6 CARRIAGEWAY LEVEL

Before the surface course is laid, all covers, boxes, etc., shall be accurately set to the correct
level and crossfalls.
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8.3.7 ALIGNMENTS

Horizontal alignments shall be determined from the centre line of the carriageway pavement
surface as shown on the drawings. The edge of the carriageway as constructed and all other
parallel alignments shall be correct within a tolerance of +13 mm therefrom.

Kerbs shall be laid to give a smooth and even line in both plan and elevation within a tolerance
of +3 mm. Any unit out of tolerance shall be re-laid.

The levels of pavement courses shall be determined from the true finished road surface
calculated from the vertical profile and crossfalls as shown on the Drawings. The vertical
depth below the true pavement surface of any point on the constructed surface of the formation
or pavement courses shall be within the appropriate tolerances stated in Table A.

The surface level of the pavement at any point shall not deviate vertically from the true finished
road surface by more than +6 mm.

However the combination of permitted tolerances in different pavement levels shall not result
in a reduction of the surface course thickness by more than 5 mm from that specified for a
flexible road nor a reduction in the thickness of the whole pavement, excluding the sub-base,
by more than 15 mm from the specified thickness.

For checking compliance with Table A measurements of surface levels shall be taken at points
to be selected by the Project Manager at 10 m centres longitudinally and at 2m centres
transversely. At junctions the grid point spacings shall be as described in the Contract.

In any length of pavement, compliance with the requirements of Table A shall be regarded as
met when not more than one measurement in any consecutive ten longitudinally or one in any
transverse line, exceeds the tolerances permitted, but this one measurement shall not exceed
5mm more than the tolerance for the layer concerned.

TABLE A: TOLERANCES IN SURFACE LEVELS OF PAVEMENT COURSES AND THE

FORMATION

Surface Course
General 6 mm
Adjacent to a surface water channel® +10mm
-0 mm
Binder Course* + 6 mm
Base* 15 mm
Sub-base under concrete pavement surface 10 mm

slabs laid full thickness in one operation by
machines with surface compaction

Sub-bases other than above +10mm
-30 mm
Formation +20 mm
- 30 mm

* Where a surface water channel is laid before the adjacent road pavement layer the top of
that layer, measured from the top of the adjacent edge of the surface water channel, shall be
to the tolerances given in

Table A.
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8.3.8 SURFACE REGULARITY:

The longitudinal regularity of the surface courses, binder courses and concrete slabs shall be
within the relevant tolerances stated in Table B.

An irregularity is a variation not less than 4 mm, no more than 7 mm of the profile of the road
surface as measured by the rolling straight edge, set at 4 mm or 7 mm as appropriate. No
irregularity exceeding 10 mm shall be permitted.

Compliance with Table B shall be tested for all lengths of sub-bases, surface courses and
binder courses. The surfaces shall be tested, where necessary, at points decided by the
Project Manager, with a straight edge of 3 m length placed parallel with or at right angles to
the centre line of the road.

The maximum allowable deviation of the surface below the straight edge shall be:

3 mm
6 mm

For pavement surfacing:
For binder course surfacing:

TABLE B: MAXIMUM PERMITTED NUMBER OF SURFACE IRREGULARITIES

Surfaces of each Surfaces of each lane | Surfaces of lay-bys,

lane of carriageway
for each irregularity
limit

of bituminous binder
courses for
carriageway for each
irregularity limit

service areas, and
associated
bituminous
binder courses for

each irregularity limit

Irregularity Limits | 4mm 7mm 4 mm 7 mm 4mm 7 mm
Length (m) 300 75 300 75 300 75 300 75 300 75 300 75
Pavements 7.3min | 40 18 4 2 60 27 6 3 60 27 6 3

width and less

8.3.9 RECTIFICATION:

Where any tolerance is exceeded the Contractor shall make good the surface of the pavement
course or formation in the manner described below:

(i) Formation Level
If the surface is too high it shall be re-trimmed and re-compacted in accordance with the
specification. If the surface is too low the deficiency shall be corrected by the addition of
fresh acceptable material of the same classification laid and compacted to Specification,
or as otherwise directed by the Project Manager.

(i)  Unbound and hydraulically bound materials
The top 75 mm shall be scarified, reshaped with material added or removed as necessary,
and re-compacted. The area treated shall be not less than 20 m long and 2 m wide. For
hydraulically bound materials, all rectification shall be completed within 48 hours of the
binder being added to the material.

(i) Cement bound sub-bases and bases
The method of correction shall depend on the period which has elapsed between
detection of the error and the time of mixing of the material. If this is less than 4 hours,

Mira Plot 8 & 9 WIE13833-120 Page 108 of 165

Mira Plot 8 & 9-Civils Specification



&aterman Infrastructure & Environment

the surface shall be scarified to a depth of not less than 50 mm, surplus material removed
or freshly mixed material added as necessary, and re-compacted in accordance with the
Specification. If the period is 4 hours or more the full depth of the layer shall be removed
from the pavement and replaced with material in accordance with the Specification. In
either case the area treated shall be at least 5 m long and the full width of the paving laid
in one operation. If the Contractor proposes rectification within 7 days of laying he shall
comply with the following requirement.

e Construction plant and traffic used on pavements under construction shall be
suitable in relation to the material, condition and thickness of the courses it
traverses so that damage is not caused to the subgrade or the pavement courses
already constructed. The wheels or tracks of plant moving over the various
pavement courses shall be kept free from deleterious materials.

Alternatively, for sub-bases under concrete pavements the Contractor may make up low
areas to a level within the tolerances of this clause with a 1:4 cement and sand mortar or
with an AC4 fine surface course complying with the following:

Fine Graded Asphalt Concrete Surface Course

1 Fine graded asphalt concrete (formerly macadam) surface course recipe mixes shall
be asphalt concrete conforming to BS EN 13108-1, the detailed requirements of BSI
PD 6691 Annex B. The mixture designation shall be one of the following:
e AC 4 fine surf 160/220.
* AC 4 fine surf 250/330.

Coarse Aggregate
2 To ensure adequate resistance to polishing and abrasion, the coarse aggregate shall
have a minimum declared PSV of 60 and a maximum AAV of 16

(iv) Bituminous bases
With coated macadam or asphalt bases, the full depth of the top layer as laid shall be
removed and be replaced with fresh material laid and compacted in accordance with the
Specification. Any area so treated shall be at least 5 m long and the full width of the paving
laid in one operation. Alternatively for low areas in bituminous bases, the Contractor may
make up the level with additional binder course material.

(v) Surface courses and binder courses

These shall have the full depth of the course removed and replaced with fresh material
laid and compacted in accordance with the Specification. The area rectified shall be the
full width of the paving laid in one operation, and at least 5 m long if binder course, or 15
m if surface course. Where the number of surface irregularities exceeds the limits in
Table B, the area to be rectified shall be 300 m or 75 m long as appropriate and the full
width of the lanes affected, or such lesser length as necessary to make the number of
surface irregularities conform with the limits and shall be the full width of the lanes
affected.

Checking of the surface course for compliance with this clause shall be carried out as
soon as possible after completion of the surfacing and remedial works completed before
the road is opened to traffic.

Where the macro-texture depth requirement is not met remedial works shall be carried
out as directed by the Project Manager.
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Construction traffic used on pavements under construction shall be suitable in relation to the
thickness of the courses it traverses so that damage is not caused to the sub-grade or the
material already constructed. The traffic type is to be agreed by the Project Manager.

The wheels or tracks of plant moving over the various pavement courses shall be kept free
from deleterious materials.

Bituminous material shall be kept clean and uncontaminated for so long as it remains
uncovered by succeeding layers or surface treatment. The only traffic permitted access to the
binder course material shall be that engaged in laying and compacting the surface course or,
where the binder course is to be blinded and/or surface dressed that engaged on such surface
treatment. Should the binder course become contaminated, the Contractor shall make good
by cleaning it to the satisfaction of the Project Manager and if this proves impracticable, by
removing the layer and replacing it to specification.

Base material used as a temporary surface shall be cleaned and treated with a tack coat
before applying any subsequent layers.

8.3.11 ROAD MARKINGS

Road markings shall be white or yellow continuous or intermittent lines, letters or figures laid
to the dimensions laid down in the Contract and consisting of one of the materials specified in
Section 8.2 of this specification.

Thermoplastic material shall be laid to thickness not exceeding 6mm and where it is to be
reflectorised the relevant clauses of BS 3262: Part 3:1989, BS 6088 and BS EN 1423:1998
shall apply. A primer shall be used where applied to concrete surfaces.

Paint shall be applied without the use of thinners or additives. Where required to be
reflectorised it shall be applied at a rate of not less than 0.55kg/m2. All lines shall be applied
by approved mechanical means and only on a surface which is clean and dry. The lines shall
be laid to a regular alignment.
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9. SERVICE YARDS
9.1 GENERAL

Infrastructure & Environment

Refer to Section 3 of this specification for the general items:
9.1.1 SETTING OUT

Site specific settings out requirements are as follows:

Setting Out will be provided by Architect.

The service yard shall provide for heavy goods vehicles to deliver goods to the main store,
external garden centre and building yard and should include a 30m diameter turning circle. A
minimum of 870m? storage / circulation space shall be provided.

A reinforced concrete slab with falls between 1:80 and 1:60 with a soft brushed finish and
trowelled edges designed to carry 30KN/m? over the entire area.

Service Yard

The service yard area providing access to the goods doors is to be reinforced concrete paving
in a brush finish with trowelled edges to accept heavy goods vehicles and fork lift trucks, all
laid to a maximum gradient of 1:60. The pavement design shall be based on use by the
heaviest legal HGV’s (44 tonnes). A turning circle of 30m in diameter shall be provided within
the confines of the Service Yard and shall be clearly marked in yellow themoplastic paint.

Access Road

Ducts to suit external lighting and fire alarm cabling as described in the duct layout services
drawing are to be incorporated. In addition ducts are required across all full height access
gates and also to the utility meters for BMS monitoring.

As far as possible this canopy should have no internal columns, all columns should be sited
along the wall line or perimeter fence line. The open side of the canopy is to be enclosed with
cladding down stand to match the main building to a depth of 2m to prevent light pollution as
well as shielding the area from both wind and rain.

In the Service Yard and Access Road access is to be made available from the service yard
area to the external Garden Centre for the loading and unloading of goods, giving a minimum
4m wide access route if not immediately adjacent to one another.

Protection against impact damage to the main building and to the garden centre fence shall
be provided using Armco or similar approved type barriers where heavy goods vehicles are
manoeuvring. These are to be at both the standard height and at 1.3m. The goods door
openings and Fire doors/gates within the service yard are to be protected by concrete filled
steel bollards appropriately marked with safety markings (2 no per door).

High containment kerbs are to be provided to all Service Routes, these are to be supplied by
Brett Landscaping of Loughborough. The full extent of these kerbs is to be agreed with the
Project Manager.
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The service yard shall include a ramp to the goods doors with dock levellers, the ramp gradient
is to be no greater than 1 in 20 and shall normally be a maximum of 1.2m below floor level
with an overall length of 25m.

Infrastructure & Environment

The facility is to incorporate all necessary builders work including drainage, retaining walls and
guard rails. Dock levellers, complete with openings, shall be set as a projection from the main
building line in accordance with the site layout. These are to include all equipment such as
electrically operated door shutters, dock (inflatable) shelters and bumpers, traffic lights, dock
levellers etc. as manufactured by an approved supplier. The clear height to cladding bulkhead
over the Dock Leveller doors should be 4m minimum, AFFL to allow clear access for the
leading edge of Delivery Vehicles.

Protection against impact damage to the main building and to the garden centre fence shall
be provided using Armco type barriers where heavy goods vehicles are manoeuvring. The
goods door openings and Fire doors/gates within the service yard are to be protected by
concrete filled steel bollards (2 no. per door).

9.2 MATERIALS
9.2.1 PROHIBITED MATERIALS

The following materials shall not be specified or employed in the works:

(i) Calcium chloride additives

(ii) High alumina cement

(i) Woodwool permanent formwork

(iv) Asbestos

(v) Biodegradable void formers

(vi) Urea formaldehyde

(vii) Calcium silicate bricks

(viii) Any materials that are in anyway detrimental to the life or construction of the works or
any part of it.

9.2.2 CAPPING AND SUB-BASE MATERIAL

Capping material shall be 6F1 selected granular material, having a CBR exceeding 15%,
consisting of any crushed material other than unburnt colliery material and complying with the
BS grading in Table A listed below.

Sub-Base material shall be Type 1 granular material, having a CBR exceeding 30%,
comprising crushed rock, crushed slag, crushed concrete or well-burnt non-plastic shale and
may contain up to 12.5% by mass of natural sand that passes the 5mm BS sieve. The material
shall be well graded and lie within the following grading limits as listed in Table B.

TABLE A 6F1 GRADING REQUIREMENT
BS SIEVE SIZE (mm) PERCENTAGE % BY MASS
PASSING
75 mm 100
37.5 mm 75-100
10 mm 40-95
5 mm 30-85
600 microns 0-25
63 microns <15
Mira Plot 8 & 9 WIE13833-120 Page 112 of 165

Mira Plot 8 & 9-Civils Specification



&aterman

Infrastructure & Environment

TABLE B TYPE 1 RANGE OF GRADING
BS SIEVE SIZE (mm) PERCENTAGE % BY MASS
PASSING
75 mm 100
37.5 mm 85-100
20 mm 60 - 100
10 mm 40-70
5 mm 25-45
600 microns 8-22
63 microns 0-10
9.2.3 TESTING REQUIREMENTS
A. i. The Contractor shall, at least 7 working days before commencement of importation of
the 6F1 and Type 1 material, submit to the Construction or Project Manager for
approval in accordance with the following.
a. Grading
b. Uniform coefficient
c. Moisture content
d. Moisture condition value (MCV)
e. Plasticity Index
Materials having a soluble sulphate content exceeding 2.5g per litre when tested in
accordance with Test 10 of BS 1377 shall be classed as unacceptable materials.

ii. The values of maximum dry density and the optimum moisture content for these
materials obtained in accordance with BS 1377 Test 12 and 14 as appropriate, for
each type and source of material.

iii. The Contractor may at any time be required to carry out comparative Field Density
Tests determined in accordance with BS 1377 Part 9: 1990 on material that is
considered to have been inadequately compacted. If the test results, when compared
with the result of similar tests made on adjacent approved work in similar materials,
shows the state of compaction to be inadequate, or if the test results when compared
with the density obtained by a single compaction test carried out on the same material
at natural moisture content by the method described in BS 1377 Part 4: 1990 is shown
to be less than 95%, and this is held to be due to failure of the Contractor to comply
with the requirements of the Contract, the Contractor shall carry out such further work
as may be decided is required to comply with the terms of the Contract.

iv. The Contractor may after completion of the fill compaction be required to carry out
Plate Bearing Tests. In the positions designated by the Construction Project Manager.
The results shall be documented in the form of a load/settlement curve and issued to
the Construction Project Manager within 48 hours of the completion of the test. A
C.B.R. value shall be given for each test performed.

B. The minimum frequency of testing to be carried out by the Contractor is as follows:-

Material | Type of Test Relevant | Rate of Testing

Class Standard

6F1 Grading BS 1377 | Source approval and two per week per

source
Uniformity BS 892 Source approval and one per week per
Coefficient source
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10% Fines Value BS 812 Source approval and one per week per
source

Mc BS 1377 | Two per day per source

Plate Bearing Test | BS 1377 | One per 250 sq. m.

(C.B.R)

Type 1 Grading BS 1377 | Source approval and two per week per

source

Optimum Mc BS 1377 | Source approval and one per week per
source

Mc BS 1377 | Two per day per source

10% Fines Value BS 812 Source approval and one per week per
source

Soundness BS 812 Source approval and one per week per
source

Plasticity Index BS 1377 | Source approval and one per week per
source

Plate Bearing Test | BS 1377 | One per 250 sq. m.

(C.B.R))

C. Requirements for Testing and Acceptable Limits

The following tests are required to classify and determine the acceptability of
earthworks materials. Each class shall only comprise material with properties within
the acceptability limits prescribed below:-

10% Fines Value

BS 812 Part 3*

Class | Property Defined and tested in Acceptable limits within
accordance with
LOWER UPPER
6F1 Grading BS 1377 Part 2 Table A Table A
Optimum mc BS 1377 Part 4 - -
Moisture Content | BS 1377 Part 2 Optimum Optimum
mc minus 2% | mc
30 kN -
10% Fines Value | BS 812 Part 3*
TYPE1 | Grading BS 1377 Part 2 Table B Table B
Optimum mc BS 1377 Part 4 - -
Moisture BS 1377 Part 2 Optimum Optimum
Content mc minus 2% | mc
65
Soundness BS 812 -
non -
plastic(a) non -plastic(a)
Plasticity BS 1377 Part 2
Index
50 kN -
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Sam

9.24
(i)

(ii)

9.2.5
(i)

(ii)

(iif)

(iv)

9.2.6
(i)

ples shall be tested in a saturated and surface dried condition. Before testing, the
selected test portions shall be soaked in water at room temperature for 24 hours
without previously having been oven dried.

SUB-BASE

Material specified within 450 mm of the surface of the road shall not be frost
susceptible as determined by the test described in the Transport and Road Research
Laboratory LR90 and Supplementary Report No. 318. (The material shall be deemed
to be frost susceptible if in the test the heave is greater than 13 mm).

Temporary thickening. Where the Contractor proposes to use the sub-base for
traversing by vehicles or plant he shall increase where necessary the thickness and/or
strength of the sub-base to accommodate the method of construction and the type of
plant and vehicles that he proposes to use to avoid damage to the sub-base or the
subgrade. Any permanent thickening shall be to the approval of the Project Manager
and extend across the whole width of the pavement, unless otherwise agreed.

CONCRETE PAVEMENT

The concrete strength shall be 50 N/mm? with steel reinforcement top and bottom
having 50mm cover.

The concrete surface texture depth shall be 2 to 3mm. Aggregate shall be a single
size of 20mm and of uniform colour.

Concrete shall be to the class shown on the drawings or as directed by the Project
Manager.

The weights of reinforcement used shall be in accordance with the drawings or as
directed by the Project Manager. The reinforcement materials shall be obtained from
a firm holding a valid CARES (or fully equivalent scheme) certificate of approval. Steel
fabric reinforcement shall be in accordance with BS EN 100800 and BS 4483
delivered to site in mats free from any permanent set.

DOWEL BARS AND TIE BARS

Dowel bars for joints in concrete paved roads shall be Grade B500B steel complying
with the relevant provisions of Grade B500B steel conforming to BS EN 13877-3 and
they shall be free from oil, paint, other than bond breaking compound, dirt, loose rust
and scale.

For expansion joints, dowel bars shall be 25 mm diameter at 300 mm spacing and 600
mm long for slabs up to 239 mm thick and 32 mm diameter for thicker slabs. A closely
fitting cap 100 mm long consisting of waterproofed cardboard or suitable synthetic
material shall be placed over one end of each dowel bar. An expansion space 10 mm
greater than the thickness of the joint filler board shall be formed between the end of
the cap and the end of the dowel bar.
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(ii)

9.2.7

For contraction joints, dowels shall be 20 mm diameter at 300 mm spacing and 400
mm long for slabs up to 239 mm thick, and 25 mm diameter at 300 mm spacing and
600 mm long for thicker slabs.

Dowel bars shall be covered by a flexible polymeric corrosion resistant coating,
bonded onto the previously cleaned bar. The coating shall be smooth and free of
indentations. During coating, the bar shall be supported at each end. Minimum
thickness shall be 0.3 mm. The coating shall also be able to withstand 250 hours
immersion in a salt fog cabinet complying with BS EN ISO 7253, without showing any
visible crazing or corrosion of the protected bar.

For expansion joints, a closely fitting cap 100 mm long consisting of waterproofed
cardboard or suitable synthetic material shall be placed over one end of each dowel
bar. An expansion space 10 mm greater than the thickness of the joint filler board
shall be formed between the end of the cap and the end of the dowel bar.

Dowel bars for contraction or construction joints shall have half their length painted
with bond breaking compound.

Tie bars for joints in concrete paved roads shall be high Tensile steel complying with
the relevant provisions of Grade B500B steel conforming to BS EN 13877-3 and they
shall be free from oil, paint, other than bond breaking compound, dirt, loose rust and
scale.

BOND BREAKING COMPOUND FOR DOWEL BARS

Bond breaking compound for dowel bars shall consist of a bitumen paint containing 66% of

200 pen

. bitumen, blended hot with 14 per cent light creosote oil with the addition, when cold,

of 20% solvent naphtha. It shall in no way retard or otherwise affect the setting of concrete.

Concrete shall be clean and prepared according to the manufacturer’s recommendations prior
to the application of jointing material or as applicable.

9.2.8

Joint se

JOINT SEALING COMPOUNDS AND SEALANTS

aling compounds shall be impermeable ductile materials of a type suitable for the

conditions of exposure in that they are to be placed and capable of providing durable, flexible
and watertight seals by adhesion to the concrete through the range of joint movement.

9.2.9

The wa

WATERPROOF MEMBRANE

terproof membrane for use under concrete road slabs shall be 0.125mm gauge

polythene.

9.2.10

JOINT FILLER

Joint filler for joints in concrete paved roads and paved areas shall be Korkpak by Grace

Constru

ction Products or similar approved, to the thicknesses shown on the drawings.
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9.2.11 ROAD MARKING MATERIALS

Road marking materials shall be:

(i) Thermoplastic material in accordance with BS 3262: Part 1 or Part 2,
or

(i) Road marking paint. It shall be suitable for applying by brush or mechanical means to
concrete or bituminous pavement to give a chemically stable film of uniform thickness.

Where required to be reflectorised, the relevant Clauses of BS 3262: Part 1 shall apply.

The material shall be white or yellow as described in the Contract. Yellow paint shall be
standard colour to BS 381C No. 355.

9.2.12 DUCTING

Ducts for cables shall be laid in the positions shown on drawings or where directed by the
Project Manager with not less than 600mm cover. Unless otherwise directed, ducts shall be
laid to project 1m beyond the edge of the carriageway.

Ducts shall be constructed using clay or synthetic material pipes complying with the following
table and of a diameter indicated on the drawing. They shall be provided with a draw-wire
cord of not less than 3mm diameter secured to a toggle or cross-piece to prevent accidental
withdrawal. All duct ends shall be plugged with a wooden plug.

TYPE BS
Vitrified Clay BS 65:1991 or BS EN 295 Parts 1 and 3:1991

Unplasticised BS 4660:2000, BS EN 1401-1:1998 and BS EN 13598-1:2003 or BS
5481:1977 for Building Regulations.

9.2.13 TRIEF KERBS
Where specified on the drawings, Trief kerbs shall be supplied from Brett Landscaping of

Loughborough. Alternative suppliers shall only be approved if the dimensions and profile of
the kerbs are identical to those kerbs supplied by Brett Landscaping.

9.2.14 PROTECTION TO COLUMNS
Protection to columns shall be as defined in the Contract or as follows:

(i) The cosmetic protection of corners of reinforced concrete columns shall be either cast into
the concrete or fixed externally as approved by the Project Manager.

(ii) Overall protection of columns from impact shall be by stand-alone systems which do not

use the columns for structural support. Proprietary systems may only be used if approved
by the Project Manager.

9.3 WORKMANSHIP
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9.3.1 EXCAVATIONS

When formation/sub-formation level has been reached, the sub-grade shall be inspected and
further excavation carried out to remove any soft spots. These shall be filled with General
Backfill as Clause Type 6F1 or as directed by the Project Manager and the whole compacted
with one pass of a 3000kg vibrating roller.

The capping/extra sub-base required where the ground is weak or frost susceptible, shall be
Granular Sub-Base Material, or 6F1 and shall be compacted in layers not exceeding 225 thick
with four passes of a 3000kg vibrating roller. The sub-grade shall not be left exposed to the

weather.

9.3.2 GRANULAR BASE/SUB-BASE MATERIALS

Granular base and sub-base materials shall be thoroughly compacted in uniform layers to a

depth as indicated on the drawings in accordance with the following table.

Type of Number of passes for layers

compaction Category not exceeding the following

plant compacted thicknesses

150mm 250mm

Smooth-wheeled | Mass per metre width of roll:

roller (or vibratory | (or vibratory roller 1

roller operating Over 2100 kg up to 2700 kg Unsuitable Unsuitable

without vibration) | Over 2700 kg up to 5400 kg Unsuitable Unsuitable
Over 5400 kg 12 Unsuitable

Pneumatic-tyred Mass per wheel:

roller Over 1000 kg up to 1500 kg Unsuitable Unsuitable
Over 1500 kg up to 2000 kg 12 Unsuitable
Over 2000 kg up to 2500 kg 6 Unsuitable
Over 2500 kg up to 4000 kg 5 Unsuitable
Over 4000 kg up to 6000 kg 4 16
Over 6000 kg up to 8000 kg Unsuitable 8
Over 8000 kg up to 12000 kg Unsuitable 4
Over 12000 kg Unsuitable 4

Vibratory roller Mass per metre width of vibrating
roller: Unsuitable Unsuitable
Over 270 kg up to 450 kg Unsuitable Unsuitable
Over 450 kg up to 700 kg Unsuitable Unsuitable
Over 700 kg up to 1300 kg Unsuitable Unsuitable
Over 1300 kg up to 1800 12 Unsuitable
Over 1800 kg up to 2300 kg 12 10 Unsuitable
Over 2300 kg up to 2900 kg 10 10 Unsuitable
Over 2900 kg up to 3600 kg 10 8 Unsuitable
Over 3600 kg up to 4300 kg 8 Unsuitable
Over 4300 kg up to 5000 kg 6 12
Over 5000 kg

Vibrating-plate Mass per square metre of base plate:

compactor Over 880 kg up to 1100 kg Unsuitable Unsuitable
Over 1100 kg up to 1200 Unsuitable Unsuitable
Over 1200 kg up to 1400 kg 10 Unsuitable
Over 1400 kg up to 1800 kg 8 Unsuitable
Over 1800 kg up to 2100 kg 6 Unsuitable
Over 2100 kg
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Vibro-tamper Mass:
Over 50 kg up to 65 kg Unsuitable Unsuitable
Over 65 kg up to 75 kg Unsuitable Unsuitable
Over 75 kg up to 100 kg Unsuitable Unsuitable
Over 100 kg 8 Unsuitable
Power rammer Mass:
100 kg up to 500 kg 8 8 Unsuitable
Over 500 kg 6 10

9.3.4 CONCRETE PAVEMENT

(i) Pavements

All reinforcement shall be free from loose rust, scale, oil or other harmful substances and
shall be placed so as to have 60mm top cover and 40mm side cover.

All reinforcement shall be lapped to give full strength tension laps. At transverse laps the
first transverse wire of one mat shall lie within the last complete mesh of the previous mat.
The minimum lap shall be 300mm.

Reinforcement shall be cut and bent in accordance with BS 8666. Re-bending of carbon
steel bars and fabric reinforcement on site shall not be permitted.

(i) Transverse Joints

Details of expansion, contraction and longitudinal joints are shown on the drawing.
Transverse joints at road junctions, turning areas, etc., shall be so positioned as to give
approximately square corners to all bays, i.e., to avoid acutely pointed corners.

A plan showing the proposed layout of joints shall be submitted for approval by the Project
Manager.

Transverse joints shall be provided at intervals not exceeding 25m. Every third joint shall
be an expansion joint, the remainder being contraction joints.

(iii) Longitudinal Joints

Longitudinal joints shall be provided in all carriageways of 4.5m or greater width.

(iv) Treatment at Manholes and Gullies

1. Manhole covers, gullies and their frames shall be isolated from the main pavement slab
and be housed in separate slabs. The slabs shall be larger than the exterior of the
manhole shafts and any concrete surround if the top of the shaft is less than 150mm
below the bottom of the concrete pavement.

2. The position of manholes, gullies and joints in the concrete pavement shall be adjusted
relative to each other so that the manhole and gully slabs shall be adjacent to a joint or
the edge of the slab, or alternatively lie within the middle third of the slab. When this is
not possible, reinforcement must be included around the gully or manhole recess.
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3. Manholes and gully recesses shall be formed by casting the main slab against formwork
boxes placed and fixed accurately and vertically. The formwork shall be removed where
the concrete around the manhole or gully cover is to be placed and preformed joint filler

20mm thick fixed to the slab edges so exposed.

4. A groove for a seal shall be made directly above the preformed joint filler and sealed as

specified.

5. Reinforcement as may be required shall be placed in the agreed position and concrete
shall be placed by hand in the space between the main slab and the manhole or gully
frame. This concrete shall meet the strength requirements of this Specification and the
mix shall be modified but not by the addition of water alone to permit full compaction by

the methods adopted.

(v) Sealing Grooves

Dirt, grit, dust shall be removed from all grooves before sealing. Joints shall then be dried
if necessary and sealed with a cold poured, oil resistant sealant to BS 5212 in accordance
with the manufacturer’s instructions.

(vi) Laying Concrete

Construction of reinforced concrete slabs shall be in two layers. The first layer shall be
spread, struck off and compacted to a level so that the reinforcement, when placed, shall
have the depth of cover specified. Immediately after placing the reinforcement the top layer
of the concrete shall be laid and finished.

(vii) The Contractor shall submit a method statement and fully-dimensioned drawing describing
his method of casting and providing the necessary joints in accordance with this clause and
to the requirements of the Project Manager.

9.3.5 TESTING TO BE CARRIED OUT BY THE CONTRACTOR

MATERIAL TEST

Aggregate for British

concrete Standard 812

pavements Part 121

Concrete for  Cube

road slabs compression
testing

Surface Sand patch

texture

9.3.6 CARRIAGEWAY

FREQUENCY OF

TESTING

Source approval
1 per 250 tonnes

1 set of 3 cubes
for each
separately cast
concrete road
slab

1 per day (set of
10)

TEST
CERTIFICATE
Testing reports
required.

Testing reports
required.

Testing reports
required.

COMMENTS

Before the surface course is laid, all covers, boxes, etc., shall be accurately set to the correct

level and crossfalls.
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9.3.7 ALIGNMENTS

Horizontal alignments shall be determined from the centre line of the carriageway pavement
surface as shown on the drawings. The edge of the carriageway as constructed and all other
parallel alignments shall be correct within a tolerance of +13 mm therefrom.

Kerbs shall be laid to give a smooth and even line in both plan and elevation within a tolerance
of +3 mm. Any unit out of tolerance shall be re-laid.

The levels of pavement courses shall be determined from the true finished road surface
calculated from the vertical profile and crossfalls as shown on the Drawings. The vertical
depth below the true pavement surface of any point on the constructed surface of the formation
or pavement courses shall be within the appropriate tolerances stated in Table A.

The surface level of the pavement at any point shall not deviate vertically from the true finished
road surface by more than +6 mm.

However the combination of permitted tolerances in different pavement levels shall not result
in a reduction of the surface course thickness by more than 5 mm from that specified for a
flexible road nor a reduction in the thickness of the whole pavement, excluding the sub-base,
by more than 15 mm from the specified thickness.

For checking compliance with Table A, measurements of surface levels shall be taken at points
to be selected by the Project Manager at 10 m centres longitudinally and at 2m centres
transversely. At junctions the grid point spacings shall be as described in the Contract.

In any length of pavement, compliance with the requirements of Table A shall be regarded as
met when not more than one measurement in any consecutive ten longitudinally or one in any
transverse line, exceeds the tolerances permitted, but this one measurement shall not exceed
5mm more than the tolerance for the layer concerned.

TABLE A: TOLERANCES IN SURFACE LEVELS OF PAVEMENT COURSES AND THE

FORMATION

Surface Course

General 6 mm

Adjacent to a surface water channel® +10mm
-0 mm

Binder Course* + 6 mm

Base* 15 mm

Sub-base under concrete pavement 10 mm

surface

slabs laid full thickness in one operation by
machines with surface compaction

Sub-bases other than above +10mm
-30 mm
Formation +20 mm
- 30 mm

* Where a surface water channel is laid before the adjacent road pavement layer the top of
that layer, measured from the top of the adjacent edge of the surface water channel, shall be
to the tolerances given in

Table A.
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9.3.8 SURFACE REGULARITY

The longitudinal regularity of the surface courses, binder courses and concrete slabs shall be
within the relevant tolerances stated in Table B.

An irregularity is a variation not less than 4 mm, no more than 7 mm of the profile of the road
surface as measured by the rolling straight edge, set at 4 mm or 7 mm as appropriate. No
irregularity exceeding 10 mm shall be permitted.

Compliance with Table B shall be tested for all lengths of sub-bases, surface courses and
binder courses. The surfaces shall be tested, where necessary, at points decided by the
Project Manager, with a straight edge of 3 m length placed parallel with or at right angles to
the centre line of the road.
The maximum allowable deviation of the surface below the straight edge shall be:
For pavement surfacing 3 mm
For binder course surfacing 16 mm

TABLE B: MAXIMUM PERMITTED NUMBER OF SURFACE IRREGULARITIES

Surfaces of each lane of carriageway for each
irregularity limit

Irregularity Limits 4mm 7mm
Length (m) 300 75 300 75
Pavements 7.3m in width and less | 40 18 4 2

9.3.9 RECTIFICATION

Where any tolerance is exceeded the Contractor shall make good the surface of the pavement
course or formation in the manner described below:

(i) Formation Level
If the surface is too high it shall be re-trimmed and re-compacted in accordance with the
specification. If the surface is too low the deficiency shall be corrected by the addition of
fresh acceptable material of the same classification laid and compacted to Specification,
or as otherwise directed by the Project Manager.

(i)  Unbound and hydraulically bound materials
The top 75 mm shall be scarified, reshaped with material added or removed as necessary,
and re-compacted. The area treated shall be not less than 20 m long and 2 m wide. For
hydraulically bound materials, all rectification shall be completed within 48 hours of the
binder being added to the material.

(i) Cement bound sub-bases and bases
The method of correction shall depend on the period which has elapsed between
detection of the error and the time of mixing of the material. If this is less than 4 hours,
the surface shall be scarified to a depth of not less than 50 mm, surplus material removed
or freshly mixed material added as necessary, and re-compacted in accordance with the
Specification. If the period is 4 hours or more the full depth of the layer shall be removed
from the pavement and replaced with material in accordance with the Specification. In
either case the area treated shall be at least 5 m long and the full width of the paving laid

Mira Plot 8 & 9 WIE13833-120 Page 122 of 165

Mira Plot 8 & 9-Civils Specification



&aterman Infrastructure & Environment

in one operation. If the Contractor proposes rectification within 7 days of laying he shall
comply with the following requirement.

» Construction plant and traffic used on pavements under construction shall be
suitable in relation to the material, condition and thickness of the courses it
traverses so that damage is not caused to the subgrade or the pavement courses
already constructed. The wheels or tracks of plant moving over the various
pavement courses shall be kept free from deleterious materials.

Alternatively, for sub-bases under concrete pavements the Contractor may make up low
areas to a level within the tolerances of this Clause with a 1:4 cement and sand mortar or
with an AC4 fine surface course complying with the following:

(iv) Concrete slabs
Concrete slabs shall be rectified by planing, grinding or bump cutting. Large depressions,
which cannot be dealt with in this way, shall be rectified by cutting out the surface and
replacing by a thin bonded surface repair to the following requirements.

Thin Bonded Repairs Materials

1 Cement mortar shall be used for depths less than 20 mm and fine concrete for
greater depths. Resin mortar may only be used for small patch repairs less than 1
metre long and less than 30 mm in depth and where insufficient time for adequate
curing of a cementitious cement mortar exists.

2 (The cements, aggregates, admixtures and water shall comply with Section 3 of this
specification. The sand (i.e. fine aggregate) for mortars or fine concrete shall be
within the limits of 0/4 (CP), 0/4 (MP), 0/2 (MP) or 0/2 (F/P) of BS EN 12620. Coarse
aggregate for fine concrete shall be (4/10) single sized aggregate complying with BS
EN 12620. All aggregates shall have the same thermal properties as the aggregate
in the original concrete, and match other properties as closely as possible. Filler and
aggregate for resin mortars shall be pre-packed in the correct proportions and mixed
with the resin all in accordance with the manufacturer’s instructions.

3 The proportions of cement, admixtures, additives to water and aggregates shall be
sufficient to provide high early strength mortar or fine concrete or concrete complying
with C32/40. For cement mortar the sand (i.e. fine aggregate) to cement ratio shall
not be greater than 3. For resin mortar the sand content shall be in accordance with
the manufacturer’'s requirements in the range between 7 and 11 to 1 of resin. High
early strength concrete shall be able to achieve 25 N/mm?in less than 48 hours. For
thin bonded repairs using high early strength concrete less than 30 mm depth, air
entrainment is not required.

Procedure

4 Mark out the area to be rectified parallel and perpendicular to the axis of the road.
Cut a groove around the perimeter at least 10 mm deep without overcutting into the
adjacent slab. Carefully cut out the concrete to the required depth, with a vertical
face without undercutting the adjacent slab.

5 If ajointis included in the area to be rectified, fix a groove former or corkseal along
the line of the joint by chasing out a groove. For joints on the perimeter fix the groove
former or corkseal by adhesive to the adjacent slab.

6 For cementitious repairs, wet the area of the patch. Keep it wet until the repair
material is ready to be placed. Remove excess water, prime the surfaces with
cement grout or bonding agent, spread the repair material immediately before the
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primed surface is dry, with sufficient surcharge. Thoroughly compact it by vibration
ensuring full compaction at the edges and corners.

7 Retexture the surface to match the surrounding concrete and cure in accordance
with the following requirements.

* Immediately after the surface treatment described above, the surface and
exposed edges of surface slabs shall be cured for a minimum period of 7 days,
by the application of an approved resin based aluminised curing compound, or
polythene sheeting or an approved sprayed plastic film which hardens into a
peelable plastic sheet and which shall be removed before road marking and
opening to traffic. Where the concrete is to receive a thin surfacing overlay, the
surface and exposed edges shall be cured for a minimum of 7 days by the
application of a curing agent which is compatible with the bond coat specified on
the British Board of Agrément HAPAS Roads and Bridges Certificate for the thin
surfacing.

. Resin based aluminised curing compound shall contain sufficient flake aluminium
in finely divided dispersion to produce a complete coverage of the sprayed
surface with a metallic finish. The compound shall become stable and impervious
to evaporation of water from the concrete surface within 60 minutes of application
and shall have an efficiency index of 90% when tested as described in BS 7542.

e The curing compound shall not react chemically with the concrete to be cured
and shall not crack, peel or disintegrate within three weeks after application.

. Prior to application, the contents of any containers shall be thoroughly agitated.
The curing compound shall be mechanically applied using a fine spray on to the
surface at a rate of at least 0.22 1/m2. For the sides of slip-formed slabs or when
the side forms are removed within 24 hours and for small areas where mechanical
application cannot be used, the compound shall be sprayed by hand lance at a
rate of at least 0.27 1/m?. The rate of spread shall be checked during construction
of each trial length and for each 1000 m? of treated slab.

. The mechanical sprayer shall incorporate an efficient mechanical device for
continuous agitation and mixing of the compound in its container during spraying.

«  Continuously reinforced concrete bases shall be cured in accordance with this
Clause. Immediately prior to laying the bituminous surfacing or upper base, a
cationic bituminous tack coat shall be applied in accordance with BS
594987:2010 at a rate between 0.35 I/m? to 0.55 I/m?2.

. To achieve high early strength for early use by vehicles, insulation blankets for
accelerated curing shall be closed cell polyethylene foam sheets, minimum 10
mm thick with a ‘U’ value of 4 watts/m C (or K value of 0.04 watts/m Kelvin) or
acceptable material with an equivalent or lower thermal conductivity. They shall
be sufficiently robust and capable of being held in place against variations in wind
and weather conditions for the necessary curing time. Strength testing shall be
undertaken as directed by the Project Manager.

8 For resin mortar repairs, ensure the area is dry before application of the primer.
Place the repair material within the time allowed by the manufacturer for the primer,
and compact it well into the edges to the patch. Apply a brush texture to match the
original.
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out by sawing grooves as follows.
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« Inadequately textured surface slabs shall be macro textured by sawing grooves
in the hardened concrete surface at right angles to the longitudinal axis of the
pavement with machines using diamond or other abrasive cutting discs.

e Grooves shall be irregularly spaced and shall be not less than 2 mm and not
more than 5 mm wide. The sequence of distances between groove centres in
mm shall be: 40, 45, 35, 45, 35, 50, 30, 55, 35, 30, 50, 30, 45, 50, 30, 55, 50,
40, 35, 45, 50, 40, 55, 30, 40, 55, 35, 55. A tolerance of £ 3 mm shall be
allowed on each of the spacings. The minimum width of grooving head shall be
500 mm and a head not providing a complete sequence of spacings shall use
the number of spacings appropriate to its width commencing at the start of
thesequence.3Groove depths shall be measured using a tyre tread depth
gauge and measurements shall be taken as follows:
1 At 10 locations at least 2 m apart along a diagonal line across a lane width between
points 50 m apart longitudinally. No measurement shall be taken within 300 mm of the
longitudinal edge of a slab.

2 At each of the 10 locations the depth of 10adjacent grooves shall be measured.

3 Where a grooved area is less than 50 m in length the locations where measurements
are taken shall be as (i) but the number shall be proportional to the requirements for
50 m.

4 The average of each set of 10 measurements shall be not less than 3 mm, nor greater
than7 mm.

e Slurry from the sawing process shall be prevented from flowing into joints,
drains or into lanes being used by traffic, and all resultant debris from the
grooving shall be removed

Texturing of replaced surfaces shall be by brushing in accordance with the Specification.
Where the slab cannot be rectified as above, the full depth of slab shall be removed and
replaced with a slab constructed as directed by the Project Manager to the extent required
to obtain compliance with the Specification. Remedial works involving the placing of fresh
concrete shall be completed in sufficient time for the concrete strength to have developed
before that section of pavement is opened to traffic as required immediately below and
as directed by the Project Manager.

» Concrete slabs may be used by traffic when the cube compressive strength is
assessed to have reached 25 N/mm? for pavement surface slabs, or 20 N/mm? for
bases with asphalt surfacing.

« Sampling and testing for, and compliance with the specified characteristic core
strength of designed concretes shall be undertaken by compressive strength testing
in accordance with BS EN 13877-2 on cores cut from the full depth of the slab. No
correction for maturity shall be applied to the 7 day or 28 day strength.

Concrete cores of the appropriate size shall be taken, cured and tested in accordance
with BS EN 12504-1 with the exception that the core shall be cured under water at 20°C
+2°C from as soon as practically possible. The sampling rate shall be as designated in
BS EN 13877-2 for Category 2, three cores shall be taken from areas of concrete of up
to 3000 m2 and one additional core for every further 1000 m2 of concrete laid.
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9.3.11 USE OF SURFACES BY CONSTRUCTION TRAFFIC

Construction traffic used on pavements under construction shall be suitable in relation to the
thickness of the courses it traverses so that damage is not caused to the sub-grade or the
material already constructed. The traffic type is to be agreed by the Project Manager.

The wheels or tracks of plant moving over the various pavement courses shall be kept free
from deleterious materials.

Bituminous material shall be kept clean and uncontaminated for so long as it remains
uncovered by succeeding layers or surface treatment. The only traffic permitted access to the
binder course material shall be that engaged in laying and compacting the surface course or,
where the binder course is to be blinded and/or surface dressed that engaged on such surface
treatment. Should the binder course become contaminated, the Contractor shall make good
by cleaning it to the satisfaction of the Project Manager and if this proves impracticable, by
removing the layer and replacing it to specification.

Base material used as a temporary surface shall be cleaned and treated with a tack coat
before applying any subsequent layers.

9.3.12 ROAD MARKINGS

Road markings shall be white or yellow continuous or intermittent lines, letters or figures laid
to the dimensions laid down in the Contract and consisting of one of the materials specified in
Clause 2.29.

Thermoplastic material shall be laid to thickness not exceeding 6mm and where it is to be
reflectorised the relevant clauses of BS 3262: Part 3:1989, BS 6088 and BS EN 1423:1998
shall apply. A primer shall be used where applied to concrete surfaces.

Paint shall be applied without the use of thinners or additives. Where required to be
reflectorised it shall be applied at a rate of not less than 0.55kg/m2. All lines shall be applied
by approved mechanical means and only on a surface which is clean and dry. The lines shall
be laid to a regular alignment.

9.3.13 TRIEF KERBS

Precast concrete Trief kerbs shall be laid true to line and level within a tolerance of + 3mm or
- 3mm. Any unit out of tolerance shall be re-laid. The kerbs shall be laid directly onto a
230mm thick bed of grade ST4 concrete and backed with 230mm wide grade ST4 concrete to
within 50 mm of the top of the kerb, or as indicated on the Drawings.

The bed and backing shall be reinforced with A393 as shown on the drawings.

A 2 mm joint shall be left between all units. Where the joint is in excess of 3 mm it must be
mortared with a granolithic cement sand mortar.

Not less than 24 hours after completion, the space between the back of the kerb and the face
of the excavation shall be filled and rammed. No cut length of kerb shall be less than 0.60 m
long.
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9.3.14 PROTECTION TO COLUMNS

(i) The integrity and cover to steel reinforcement in columns shall be maintained whether the
cosmetic protection of corners of the columns is to be either cast into the concrete or fixed
externally.
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10. MISCELLANEOUS

10.1 SPECIALIST CONCRETE
10-44—GENERAL
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Disclaimer

This report has been prepared by Waterman Infrastructure & Environment Limited, with all reasonable
skill, care and diligence within the terms of the Contract with the client, incorporation of our General
Terms and Condition of Business and taking account of the resources devoted to us by agreement with
the client.

We disclaim any responsibility to the client and others in respect of any matters outside the scope of the
above.

This report is confidential to the client and we accept no responsibility of whatsoever nature to third
parties to whom this report, or any part thereof, is made known. Any such party relies on the report at its
own risk.
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Executive Summary

Waterman was commissioned by ERI MTP Limited to undertake a Flood Risk Assessment and
Outline Drainage Strategy to support the proposed development of Plot 8 & 9 located within the Zone
4 of the MIRA Technology Park (as approved by permission 14/00661/CONDIT).

This report is specifically for the Plot 8 & 9 development, part of the LIF2 Northern Masterplan,
providing Research and Development Headquarter building, associated testing facilities, car parking
and landscaping. The proposed drainage infrastructure works associated to the Plot 8 & 9
development will be connected into the wider strategic infrastructure works that will be provided as
part of LIF 2 Infrastructure works. This wider strategy has been summarized in the planning
submissions recently submitted referenced: - MIRA Technology Park — LIF 2 Infrastructure, Land
North of A5 — Ground Conditions and Contamination, Flood Risk assessment and Outline Drainage
Strategy [EED13833-117-R-2.4.2, Dated April 2022]. This report should be read in conjunction with
this report to understand the wider site context.

It has been demonstrated from this report that there is a low risk of flooding from fluvial, tidal, pluvial,
fluvial, groundwater and artificial sources.

To ensure the development does not increase flood risk offsite, it is proposed to utilise a range of
SuDS including impermeably lined permeable paving, impermeably lined filter trench with perforated
pipe and below ground cellular storage tanks. The LIF 2 Infrastructure drainage also provides SuDS
features such as swales, impermeably lined filter trench and detention basins to attenuate runoff
from the Northern Masterplan (Plot 6 to 11) at a Qbar rate. The infrastructure proposal as part of this
planning application will provide the surface and foul water drainage infrastructure for Plot 8 & 9. The
surface water will be discharged into the proposed infrastructure that will be built as part of the LIF 2
Infrastructure works. This includes discharge of the surface water runoff into an existing
ditch/watercourse at the northwest boundary of the site. This watercourse discharges to further west
of the field and ultimately into the River Anker to further southwest of the Site. The proposed
discharge rate from Plot 8 & 9 will be restricted at the greenfield runoff rate, Qbar. The greenfield
runoff rate with the primary surface water network has been designed using MicroDrainage. The
detailed drainage design will be developed further in accordance with the preliminary drainage
strategy that has been developed at the planning stage

Using the CIRIA pollution indices methodology, it has been established that parts of the development
have a medium hazard rating, with the proposed SuDS providing a sufficient level of treatment for
runoff. This is from the use of on-site permeable surfacing, infiltration trench , and rain garden
facilities. Further treatment will be provided via sitewide detention basins prior to discharging into the
existing ditch. Horiba MIRA Estates Department will manage the proposed SuDS, and details of the
typical maintenance measures have been included within this report.

The proposed external infrastructure development will provide foul water network to the future plots.
The peak foul water discharge rate from the future plots 6 to 11 and a security building will remain
circa 5 I/s based on an estimated population of 1,325 people. The proposed foul water drainage
network will be connected into an existing Severn Trent Water’s foul sewer manhole, MHO350, at the
southern boundary of the Horiba MIRA site. Severn Trent Water (STW) has confirmed its approval
in principle to this proposal as part of the ongoing discussions for the wider Horiba MIRA site. The
peak foul water discharge rate from Plot 8 & 9 will be 1.6 I/s based on an estimated population of
459 people.
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The investigation across the wider LIF 2 Masterplan site has been carried out in May 2022. Four
infiltration tests were carried out to validate the permeability of the ground at circa 1.8m below ground
level. The infiltration tests failed due to Clayey substrata.

In conclusion, the Site is at low risk of flooding and will not increase the risk of flooding elsewhere as
a result of the proposed SuDS strategy, in line with the requirements of local and national planning
policy.
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1.1.

1.2.

1.3.

Introduction

Waterman was commissioned by ERI MTP Limited to undertake a Flood Risk Assessment and
Outline Drainage Strategy to support a planning application on Land North of the A5 at MIRA
Technology Park, Nuneaton.

Site Description

The Plot 8 & 9 Site (Blue line boundary) covers an area of approximately 1.8 hectares (ha) and
currently forms part of the LIF 2 MIRA Technology Park including currently undeveloped land to the
north-west of the Park, farmland and farm buildings in the east.

The wider LIF 2 site boundary, shown in red line below, covers an area of 15.6 hectares (ha).

Figure 1: Site Location
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Based on the Topographic Survey (Appendix A), land levels vary across the Site from circa 96.50m
Above Ordnance Datum (AOD) at the south-eastern boundary to circa 92.0m AOD at the north-
western boundary. This provides an average gradient of 1 in 40 along its length. The ground profile
continues to fall further west towards the existing ditch where ground levels remain 86.0m AOD or
lower. Overall, land levels fall from east to west. The majority of the study area comprises open
grassland and fields, with small buildings in the central area.
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1.4.

15.

Development Proposals

This report seeks to support the reserved matter planning applications for the proposed development
of Plot 8 & 9 within the wider LIF 2 development in Zone 4 of the MIRA Technology Park (as approved
by permission 14/00661/CONDIT). Plot 8 & 9 will provide Research and Development Headquarter
building, associated testing facilities, car parking and landscaping. A site plan for the proposed
development is included in Appendix B. Figure 1 above, shows the location of the Site.

Scope of Report

This report assesses the tidal, fluvial, pluvial, groundwater and artificial sources of flooding upon the
Development, in line with national and local planning policy. The management of surface water runoff
is also assessed, so as not to have a detrimental effect to the Site or its surroundings. In addition, an
assessment of foul drainage has also been included.
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2.1.

2.2.

2.3.

2.4,

2.5.

2.6.

Planning Policy and Guidance

National Planning Policy Framework

The National Planning Policy Framework® (NPPF) 2021 states that inappropriate development in
areas at risk of flooding should be avoided by directing development away from areas at highest risk
(whether existing or future). Where development is necessary in such areas, the development should
be made safe for its lifetime without increasing flood risk elsewhere.

The aim of the Sequential Test is to steer new development to areas with the lowest risk of flooding.
Development should not be allocated or permitted if there are reasonably available Sites appropriate
for the proposed development in areas with a lower risk of flooding.

If it is not possible for development to be located in zones with a lower risk of flooding (taking into
account wider sustainable development objectives), it may be necessary to demonstrate through the
Exception Test that:

e The development would provide wider sustainability benefits to the community that outweigh the
flood risk; and

* The development will be safe for its lifetime taking account of the vulnerability of its users, without
increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.

The NPPF states that when determining planning applications, Local Planning Authorities (LPA)
should ensure that flood risk is not increased elsewhere. Where appropriate, applications should be
supported by a Site-specific Flood Risk Assessment. Development should only be allowed in areas
at risk of flooding where it can be demonstrated that:

e Within the Site, the most vulnerable development is located in areas of lowest flood risk, unless
there are overriding reasons to prefer a different location;

e The development is appropriately flood resistant and resilient;

e |t incorporates Sustainable Drainage Systems (SuDS), unless there is clear evidence that this
would be inappropriate;

® Any residual risk can be safely managed; and

e Safe access and escape routes are included where appropriate, as part of an agreed emergency
plan.

Major developments should incorporate SuDS unless there is clear evidence that this would be
inappropriate. The systems used should:

e Take account of advice from the lead local flood authority;
* Have appropriate proposed minimum operational standards;

e Have maintenance arrangements in place to ensure an acceptable standard of operation for the
lifetime of the development; and

e Where possible, provide multifunctional benefits.

Flood risk vulnerability is split into five classifications in Annex 3 of the NPPF as follows:
e Essential Infrastructure, e.g. essential transport and utility infrastructure, wind turbines;

¢ Highly Vulnerable, e.g. emergency services (those required to be operational during flooding),

1 Ministry of Housing, Communities and Local Government, February 2019. National Planning Policy
Framework
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2.7.

2.8.

2.9.

2.10.

2.11.

basement dwellings;
e More Vulnerable, e.g. residential dwellings, hospitals, schools, hotels, drinking establishments;
® Less Vulnerable, e.g. retail, offices, storage and distribution, leisure, restaurants; and

e Water-Compatible Development, e.g. docks, marinas, wharves.

Planning Practice Guidance

The Planning Practice Guidance? (PPG) provides additional guidance to LPAs to ensure effective
implementation of the planning policies set out within the NPPF regarding development in areas at
risk of flooding.

The PPG states that developers and LPAs should seek opportunities to reduce the overall level of
flood risk in the area and beyond through the layout and form of the development, and the appropriate
application of SuDS. Referencing information provided by the Environment Agency (EA), the PPG
provides advice on taking account of climate change, setting out recommended contingency
allowances for net sea level rise and peak rainfall intensities. It also advises on flood resilience and
resistance measures when dealing with the residual risks remaining after applying the sequential
approach and mitigating actions.

The PPG also includes advice on flood risk vulnerability and flood zone compatibility. The following
flood zones refer to the probability of river and sea flooding, without the presence of defences:

e Zone 1 - low probability: less than 1 in 1000 annual probability of river or sea flooding (<0.1%) in
any year;

e Zone 2 - medium probability: between a 1 in 100 and 1 in 1,000 annual probability of river flooding
(1% to 0.1%) or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding (0.5% to
0.1%) in any year;

e Zone 3a - high probability: 1 in 100 or greater annual probability of river flooding (>1%) or a 1 in
200 or greater annual probability flooding from the sea (>0.5%) in any year; and

e Zone 3b - the functional floodplain: where water has to flow or be stored in times of flood,;
identification should take account of local circumstances but would typically flood with an annual
probability of 1 in 20 (5%) or greater in any year or is designed to flood in an extreme 1 in 1,000
(0.1%) flood.

Sequential and Exception Test

The Site is located within Flood Zone 1, and therefore neither the Sequential Test nor Exception Test
is required to be applied.

Hinckley & Bosworth Borough Council Core Strategy

The Core Strategy® was adopted in 2009 and provides the overarching strategy for Hinckley &
Bosworth. The Core Strategy requires that ‘flood mitigation measures, such as sustainable urban
drainage, will need to be incorporated into new developments to ensure this issue is suitably
addressed.’

Hinckley & Bosworth Borough Council Site Allocations and DM Policies DPD

2 Ministry of Housing, Communities and Local Government, March 2014. Planning Practice Guidance

3 Hinkley and Bosworth Council, December 2009. Local Development Framework: Core Strategy.
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2.12.

2.13.

2.14.

2.15.

The Site Allocations and DM Policies DPD* was adopted in July 2016. Policy DM 7 (h) states that
‘...development doesn’t create or exacerbate flooding by being located away from areas of flood risk
unless adequately mitigated against in line with National Policy.’

Strategic Flood Risk Assessment for Hinkley & Bosworth Borough Council

This SFRAS® was published in 2019 and forms part of the evidence base on flood risk issues to support
the production of the Local Plan to 2036. This is a Level 1 Strategic Flood Risk Assessment (SFRA)
and it was used to inform decisions on the location of future development and the preparation of
sustainable policies for the long-term management of flood risk.

Leicstershire County Council Preliminary Flood Risk Assessment

This PFRAS8 was published in 2011 in accordance with the Flood Risk Regulations 2009 and provides
a high-level summary of significant flood risk across the county based on readily available
information.

Leicestershire County Council Local Flood Risk Management Strategy

The Leicestershire County Council Local Flood Risk Management Strategy” (LFRMS) was produced
in August 2015. The LFRMS provides an overview and assessment of local flood risk in Warwickshire
and how to manage and reduce local flood risk.

4 Hinkley and Bosworth Council, July 2016. Local Plan 2006-2026: Site Allocations and Development
Management Policies DPD.

5 JBA, July 2009. 2019s0332 — Strategic Flood Risk Assessment for Hinkley and Bosworth Borough Council.
6 URS/Scott Wilson, June 2011. Leicestershire County Council Preliminary Flood Risk Assessment.

7 Leicestershire County Council, August 2015. Local Flood Risk Management Strategy.
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3.1.

3.2.

3.3.

Sources of Potential Flooding

Pluvial

Pluvial flooding occurs when natural and engineered drainage systems lack capacity to manage the
volume of rainfall. Pluvial flooding can occur in urban areas during an extreme, high intensity, low
duration summer rainfall event which overwhelms the local surface water drainage systems. This
flood water would then be conveyed via overland flow routes based on the local topography.

Overland Surface Water

Review of the EA’s Flood Risk from Surface Water maps (Figure 2) indicates that the area of
proposed development is mostly at ‘low’ risk of surface water flooding.

There is a small area of the Site to the north, near Rowden Lodge, which is shown to be ‘low’ to
‘moderate’ risk. The extent of flooding shown in considered to be attributed to the localised ditch
network and associated low spots within the wider site.

The methods used to derive the EA’s mapping do not explicitly include the influence watercourses,
which often results in an overestimation of the risk of flooding adjacent to the watercourse. The
surface water shown to accumulate adjacent to the watercourse would in reality be intercepted by
the watercourse and flow away from the site downstream. Nevertheless, no development is shown
to be located in the extent of flooding shown by the EA’s mapping. Therefore, the risk of flooding to
the Development is concluded to be low.

Figure 2: Environment Agency Flood Risk from Surface Water

N\ g en Lodge
7 ¢

. High Risk — Chance of flooding greater than 1 in 30
. Medium Risk — Chance of flooding between 1 in 30 and 1 in 100
Low Risk — Chance of flooding between 1 in 100 and 1 in 1000

Very Low Risk — Chance of flooding less than 1 in 1000
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3.4.

3.5.
3.6.

3.7.

3.8.

3.9.

[J LIF 2 Wider Site Location
D Plot 8 & 9 Site Boundary

Source: https://flood-warning-information.service.gov.uk/long-term-flood-risk

Sewer Flooding

There are no public sewers within the Site. The nearest sewer is located along the A5 to the south
of the Site.

The SFRA (map grid B2) shows that there are no historic flooding records at this Site.

The proposals for development also include a surface water drainage system which will be designed
to ensure no adverse impact from flooding to users of the Site.

The risk of flooding from sewers is therefore considered to be low.

Fluvial

According to the Environment Agency’s (EA) Flood Map for Planning (Figure 3), the Site is located
within Flood Zone 1, indicating a low probability (less than 1 in 1000 years) of fluvial flooding.

Figure 3: Environment Agency Flood Map for Planning (Rivers and Sea)

Lirdley Honise Selected

Main river

E:Y v YTT]
A8488
Wazter storage

area

| @
GEN

As mentioned above, there is an ordinary watercourse to the north-west of the Site. There is no
modelled flood level data available for this watercourse. However, when considering the EA’s Flood
Risk from Surface Water mapping (Figure 2) as a worst-case scenario, it has been shown that the
Development is located outside the extent of flooding shown by the EA’s mapping and therefore is
considered to be at low risk of flooding from fluvial flooding (Figure 3).
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3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

Tidal

According to the Environment Agency’s (EA) Flood Map for Planning, the Site is located within Flood
Zone 1, indicating a low probability (less than 1 in 1000 years) of tidal flooding.

The Site is located a significant distance from the coastline and is elevated above predicted tidal
levels, now and in the future when considering an allowance for climate change.

The risk of flooding from tidal sources is therefore considered to be low.

Groundwater

Based on the underlying geology at the Site (set out in Section 1), the permeability of the ground will
be limited. The EA’s aquifer designation mapping shows the Site is located on a Secondary B aquifer,
with strips of Secondary (undifferentiated) overlain with localised Secondary A aquifers within the
superficial deposits. The aquifer is shown to have a low productivity (fissured) on the BGS
hydrogeology mapping.

The above is supported by the absence of historic flooding records at the Site shown on map grid
B2 of the SFRA.

The proposals for development also do not include any subterranean elements. On this basis, the
risk of flooding due to groundwater sources is low.

Artificial Sources

The EA’s Flood Risk from Reservoirs mapping (Figure 4) shows the Site to be outside of the area at
risk of flooding in the unlikely event of a failure of a reservoir.

A review of OS mapping identifies two ponds to the north of the Site. The Development is elevated
above these ponds by a height greater than any anticipated rise in water level.

The risk of flooding due to artificial sources is therefore considered to be low.

Summary

The Site is considered to be at a low risk of flooding from pluvial, fluvial, tidal, groundwater and
artificial sources.

The SuDS measures proposed to limit the rate of runoff into the receiving watercourse and ensure
no increase risk of pluvial flooding to the surrounding area are presented in Chapter 4.
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4.1,

4.2

4.3.

4.4.

4.5.

4.6.

Surface Water Drainage Strategy

Existing Drainage

Severn Trent Water sewer records (Appendix F) indicate that there is a 225mm diameter foul sewer
to the south of the Site taking existing Horiba MIRA development. There is no adopted surface water
network in the vicinity of the Site. Given the relatively impermeable underlying ground conditions, it
is expected that infiltration of surface water runoff is limited. Therefore, the majority of the surface
water runoff from the Site currently flows overland using the existing topography of the Site and is
intercepted by the ordinary watercourse at the northwest of the site boundary.

Proposed Surface Water Discharge

The proposed surface water drainage system would be designed to convey surface water only, with
foul water being discharged separately. The design would be in accordance with BS EN 752 — Drain
and Sewer Systems Outside Buildings, BS EN 12056 — Gravity Drainage Systems Inside Buildings,
and Approved Document H of Building Regulations.

In line with Building Regulations and the PPG, the following hierarchy of surface water disposal
should be adhered to, in decreasing order of preference.

i. Discharge to ground;
ii. Discharge to surface water body;
iii. Discharge to a surface water sewer; and

iv. Discharge to a combined sewer.

Discharge to Ground

As noted previously, the underlying geology is considered to have low permeability which is expected
to be too low to utilise infiltration. On this basis, management of surface water via infiltration is not
considered feasible. This assumption will be validated by undertaking infiltration tests as per BRE
Digest 365 across the site at the detailed design stage.

Discharge to a Surface Water Body

As noted previously, there is an ordinary watercourse at the northwest of the Site and intercepts
surface water runoff from the pre-developed Site. It is therefore proposed that surface water would
discharge to this watercourse at the greenfield runoff rate to mimic the existing scenario.

Discharge to a Sewer

As noted above, there are not any adopted surface water sewer in the vicinity of the site. The nearest
sewers to the development are designated for foul water only. As a preferable solution for managing
the surface water runoff has been identified as mentioned in point 4.5 above, the connection of
surface water into the foul sewer has been discounted.
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Sustainable Drainage Systems

4.7.

4.8.

4.9.

The most sustainable way to drain surface water runoff is through the use of SuDS, which need to
be considered in relation to Site-specific constraints.

SuDS mimic the natural drainage system and provide a method of surface water drainage which can
decrease the quantity of water discharged, and hence reduce the risk of flooding. In addition to
reducing flood risk, SuDS features can improve water quality, and provide biodiversity and amenity

benefits.

A variety of SUDS are available to reduce or temporarily hold back the discharge of surface water
runoff. The potential for SuDS was considered throughout the design development. Table 1 outlines
the potential SuDS devices and their constraints and opportunities at the Site.

Table 1: Sustainable Drainage Techniques

Device Description Constraints/Comments v[%
Provide soft . .
Green/brown/blue . Green roofs are not considered viable for
landscaping at roof level .
roofs (source . the proposed infrastructure related x
which reduces surface
control) development.
water runoff
e . Store runoff and allow
Infiltration devices & A .
water to percolate into The underlying geology precludes the
Soakaways (source . . oo x
the ground via natural potential for infiltration.
control) PR
infiltration
Storm water is allowed . L -
o Pervious surfacing is to be maximised
to infiltrate through the .
. across the proposed car parks to provide
. surface into a storage .
Pervious surfaces L a level of treatment for surface water in
layer, from which it can " . . 4
(source control) . - addition to attenuation within the sub-
either infiltrate and/or .
base. Due to the underlying geology these
slowly release to . . .
would likely to be impermeably lined.
sewers
Reduces the annual
. average rate of runoff . . -
Rainwater 9 . . There is deemed to be insufficient
. from the Site by reusing . .
harvesting (source demand for water to facilitate rainwater x
water for non-potable .
control) . : harvesting.
uses e.g. toilet flushing
or water butts
Broad shallow channels - .
Swales are to be utilized to drain part of
that convey [/ store .
Swales (permeable the proposed service yard to convey
runoff, and allow : x
conveyance) P surface water runoff with an underground
infiltration (ground

conditions permitting)

filter pipe.
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Device Description Constraints/Comments v[%
Trenches filled with
granular materials
. . which are designed to . . . .
Filter  drains ( g. Impermeably lined Filter drains will be
. take flows from adjacent i .
perforated pipes . used with perforated pipe along the
impermeable  areas) ) v
(permeable . access road. Due to the underlying
conveyance) that convey runoff while eology these would likely be lined
y allowing infiltration  © %y y ’
and/or slow release to
sewers
Wide gently sloping
Filter Strips areas of grass or dense Filter strips are not proposed on Plot 8 &
(permeable vegetation that remove 9 but on the wider development. Filter x
conveyance) pollutants from runoff drains will be used instead.
from adjacent areas
Depressions in the
Infiltration ~ basins surface designed to Due to the underlying geology the
(end of pipe store runoff and allow inclusion of infiltration basins is not x
treatment) infiltration through the deemed feasible.
base
A shallow landscaped
. . depression which Bioretention systems/rain gardens could
Bioretention . . .
Systems / Rain allows runoff to pond be utilised adjacent to the service yards as
Garden (end of ten}poragl); on me both an amenity feature with limited v
i surface before filtering  aitenuation and to reduce pollution
pipe treatment) through vegetation and . . P
. . indices.
underlying soils
. . Detention basins are proposed within the
Depressions in the .
. wider scheme (LIF 2 Infrastructure works)
surface designed to . -
. . . to attenuate surface water whilst providing
Detention Basins store runoff  without . . . v
e amenity and environmental benefits,
infiltration through the . . .
base including treating surface water runoff
before discharging to the watercourse.
. Oversized pipes or geo-
Attenuation cellular tanpkg desi gned A below ground geo-cellular attenuation
Underground (end g 9 g 4

of pipe treatment)

to store water below
ground level

tank is proposed to attenuate runoff.

Proposed Surface Water Drainage Strategy

4.10. This report sets out the principles of the SuDS scheme, and the final strategy would be confirmed at
the detailed design stage.

4.11. The total Site area within the red line boundary is circa 1.8 ha with 1.57 ha being impermeable
surfaces draining into the surface water system. The surface water strategy for Plot 8 & 9 will rely on
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4.12.

4.13.
4.14.

4.15.

4.16.

4.17.

4.18.

an outfall built as part of the LIF 2 Infrastructure works, which then discharges into the existing
watercourse. The outline drainage strategy layout in Appendix C shows the indicative location of the
proposed outfall to the southwestern side of the Plot 8 + 9 boundary into the LIF 2 strategic
infrastructure works.

The following strategy has been developed based on the indicative site plan (Appendix B) which
shows that the development will increase the impermeable area within the Site than existing
greenfield scenario.

The greenfield runoff rate calculated for the Site is in line with the loH124 method is 4.40 l/s/ha.

The surface water discharge rate from all of the future plots over the LIF2 development, including
Plot 8 + 9, will be restricted to Qbar rate, maintaining the final discharge from the site wide discharge
rate to remain at Qbar rate.

A preliminary hydraulic model for Plot 8 & 9 has been designed in Microdrainage Windes allowing
the proposed hardstanding areas related to the infrastructure works and peak flow rates from Plot 8
& 9 to estimate the pipe sizes and the required attenuation within the site boundary. See Table 2 and
Appendix D for calculations.

Table 2: Impermeable area and limiting greenfield discharge rate for Plot 8 & 9

Impermeable Greenfield Runoff Proposed Restricted
Area (ha) Rate (QBAR) Runoff Rate (l/s)
Plot8 &9 1.57 6.9 6.0

[lower as agreed in LIF 2
submission]

The required volume of attenuation has been established using MicroDrainage Network module
based on a rainfall event of 1 in 100-year storm including a 40% allowance for climate change. The
strategy has also been assessed for the 1 in 2 year and 1 in 30-year return period event.

The following assumptions have been made in deriving the outline drainage strategy:

e CIRIA SuDS Manual Section 24.7.2 recommends allowing Urban Creep for residential
developments. The proposed development is a commercial refurbishment and any amendments
to the proposal is via a planning permission. Considering its confined nature, the Urban Creep is
not applicable on this scheme.

e No above ground flooding occurs for the 1 in 100-year event including a 40% allowance for climate
change. The flooding will use the overland flood route through the proposed roads and discharge
into the swale.

e For the lower duration storm events (15 mins and 30 mins storm duration), the FSR methodology
has been used and the longer duration (60 mins and longer), FEH methodology has been used.
Both critical durations for each of these methodologies have been outputted in Appendix D.

e Attenuation and flow restriction will be provided for each of the future plots.

Long Term Storage

Long-term storage aims to address the additional volume of runoff from extreme events caused by
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4.19.

4.20.

4.21.

the development when compared to pre-development runoff volume. The post-development runoff
volume will remain less than the pre-development runoff volume. Calculations are shown in Appendix
D below. Hydraulic calculations showing the outcome of the pre and post development runoff volume,
derived using 1 in 100-year 6-hour storm duration, are included in Appendix D.

Table 3: Runoff Volume Comparison — Pre & Post Development

Pre-Development Runoff Volume Post-Development Runoff Volume

451 m?3 211 m?3

Post-Development Runoff Volume < Pre-Development Runoff Volume

Interception

BS 8582 requires that the first 5mm of rainfall should be prevented from leaving the site. This is
called “interception” and the benefits are that the run-off characteristics of the site will more closely
reflect greenfield runoff rate behaviour and that the pollution load from small events, which is
proportionally higher, will be contained on site. All the surface water runoff generated by the proposed
development will be disposed via one of or a combination of trapped gullies, catchpit sumps,
permeable paving, swale, filter trenches and detention basins. The proposed drainage network
includes a variety of SuDS features, which provides pollution mitigation at source level that prevents
the surface water runoff generated by the first rainfall to depths up to 5mm leaving from the site.

Water Quality

During normal operation of the Site, given the nature of the proposals the pollution hazard as outlined
in Table 26.2 of the CIRIA SuDS Manual would be classed as medium level. It is therefore important
that the proposed drainage strategy is designed to mitigate the potential for contamination.

Appropriate treatment would be incorporated into the drainage system to ensure that the quality of
water discharged is acceptable. This would be achieved through the incorporation of a variety of
SuDS features such as permeable paving, swale, filter trenches and detention basins. The pollution
hazard and proposed mitigation indices, based on the CIRIA SuDS manual, are set out in Table 4,
Table 5 and Table 6 below, this confirms that the quality of water discharged from the Site would be
appropriate.
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Figure 4: Catchment summary for mitigation measures

Table 4: Pollution Hazard Indices

Pollution Requirements for

_Cr:at(;hment Hazard Discharge to Pollution Hazard Indices
yp Level Surface Waters
Suspended
Solids Metals Hydro-Carbons
Commercial Low Simple Index 03 02 0.05
Roof Approach
Commercial Simple Index
Yarq and Medium Approach 0.7 0.6 0.7
Delivery Areas
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and Parking
Access  Road Simple Index
(<300 Low N ‘:Oach 05 0.4 0.4
vehicles/day) PP
Table 5: Pollution Mitigation Indices
Catchment Type Pollution Hazard Indices
Suspended Solids Metals Hydro-Carbons
Impermeably Line Permeable Paving 0.7 0.6 0.7
Infiltration Trench 0.4 0.4 0.4
Rain garden 0.8 0.8 0.8
Detention Basin 0.5 0.5 0.6
Table 6: Total SuDS Mitigation Indices
Catchment Pollution First Second . .
Tvpe Hazard Stage Stage Pollution Hazard Indices
yp Level 9 9
. Hydro-
Suspended Solids Metals Carbons
Commercial Site Wide
Low Detention 0.5 0.5 0.6
Roof .
Basin
. Site Wide
Eastgrn Medium Rain Detention 1.0* 1.0* 1.0*
Service Yard garden .
Basin
. Site Wide
Western Medium  Detention Detention 0.75 0.75 0.9
Service Yard Basin .
Basin
Access Road  Low Filter Site Wide 0.65 0.65 0.70
Trench Detention
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Basin
) Site Wide
Car Parking Medium Permeable Detention 1.0* 0.85 1.0*
Bays Paving Basin

* Maximum mitigation indices have been kept as 1.0.

Management Plan

4.22. The on-Site drainage network and SuDS would be privately managed and maintained for the lifetime
of the development, ensuring that they remain fit for purpose and function appropriately. The
management company/operator would be appointed post-planning.

4.23. The CIRIA SuDS Manual sets out the requirement for developers to consider the operation,
management and maintenance of all SuDS.

4.24. Post construction, Horiba MIRA Estates Department will be responsible for the SuDS included in the
scheme. 7 outlines what maintenance is anticipated for the proposed SuDS features.
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Table 7: Indicative SUDS Maintenance Regime

SubDS

Task

Pervious Surfaces

Stabilise and mow contributing adjacent areas
Removal/management of weeds

Remediate any landscaping which, through vegetation
maintenance or soil slip, has been raised to within 50mm of
the level of the paving

Remedial work to any depressions, rutting and cracked or
broken blocks considered detrimental to the structural
performance or a hazard to users, and replace lost jointing
material

Initial sweeping

Inspect for evidence of poor operation and/or weed growth

Brushing and vacuuming

Inspect silt accumulation rates and establish appropriate
brushing frequencies

Monitor inspection chambers

Rehabilitation of surface and upped substructure removed
by remedial sweeping

Swale & Detention Basin

Reseed areas of poor vegetation growth

Repair erosion or other damage by reseeding or re-turfing
Repair/rehabilitation of inlets, outlets and overflows
Relevel uneven surfaces and reinstate design levels
Remove litter and debris

Inspect inlets, outlets and overflows for blockages and clear
if needed

Inspect banksides, structures, pipework etc for physical
damage

Cut grass for access routes
Manage other vegetation and remove nuisance plants

Inspect inlets and facility surface for silt accumulation

Frequency

As required

Monthly for 3 months after
installation

Three-monthly, 48 hours after
large storms in first 6 months

Once a year (after autumn) or as
required

Annually

Every 10-15 years or as
required

As required

Monthly
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4.25.

SuDS

Task

e Cutgrass in and around basin

e Check any penstocks and other mechanical devices
e Tidy all dead growth before start of growing season
e Remove sediment from inlets, outlet and forebay

¢ Manage wetland plants where provided

e Remove sediment from inlets, outlets, forebay and main
basins where required

Filter Trench

® Remove litter and debris from surface

e Inspect filter drain surface, inlet/outlet pipework from
access chamber

e Remove or control tree roots where they are enchroaching
the sides of the filter drain

e Clear perforated pipework of blockages

Underground Attenuation

® Inspection of silt traps, manholes and pipework, and
remove any sediment/debris

e Jetting of main structure to remove any sediment build up

Flow Control Device

¢ Inspection flow control manhole

Frequency
Six Monthly

Annually

Every 5 years or as required

Monthly

As required

Quarterly or as required

Annually or as required

Quarterly or as required for first
year and then every six monthly

Defra Non-Statutory Technical Standards for SuDS

In March 2015 Defra produced Non-statutory Technical Standards for Sustainable Drainage
Systems. 8 shows how this development will comply with the non-technical standards. Reference to

the full standards on-line, will be required for a full understanding.

Table 8: Defra Technical Standards Compliance

Ref DEFRA Title Proposed Restricted Runoff Rate (I/s)
s1 Flood Risk Outside Not applicable as peak flow will be restricted to the
Development greenfield runoff rate, Qbar
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Ref

DEFRA Title

Proposed Restricted Runoff Rate (I/s)

S2

Peak Flow Control

Compliant: Peak flow will be restricted to the greenfield
runoff rate, Qbar

S3

Peak Flow Control

Not applicable as the existing site is greenfield

S4

Volume Control

Compliant: post development’s greenfield volume will be
lower than the predevelopment site

S5

Volume Control

Not applicable as the existing site is greenfield

S6

Volume Control

Not applicable as the site is compliant to S4

S7

Flood Risk Within
Development

Compliant: The development will not flood any surface
areas for the 1:30 year event

S8

Flood Risk Within
Development

Compliant: The development is designed to flood only
specified contained surface areas to a limited extent for
the 1:100 year plus 40% CC event. Other building areas
are a minimum of 150mm above surrounding ground
levels and will not flood for the 1:100 year event.

S9

Flood Risk Within
Development

Compliant: Exceedance routes are designed into the

layout by level design avoiding buildings and allowing

excess water to flow overground towards swale, basin
and existing ditches.

S10

Structural Integrity

All drainage components design life is 100 years with the
exception of filter media which is designed to be replaced
periodically.

S11

Structural Integrity

All drainage products will be of a suitable nature and
quality for their intended use.

S12

Designing for Maintenance
Considerations

Compliant, as no surface water pumping is proposed.

S13

Construction

Connections to the existing drainage system will be done
at an existing watercourse and will be agreed with the
LLFA via a drainage consent

S14

Construction

Connections to the existing drainage system will be done
at an existing watercourse and will be agreed with the
LLFA via a drainage consent
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5.2.

5.3.

5.4.

Proposed Foul Drainage Strategy

The proposed foul drainage would be designed in accordance with BS EN 752 — Drain and Sewer
Systems Outside Buildings, BS EN 12056 — Gravity Drainage Systems Inside Buildings, and
Approved Document H of Building Regulations.

An existing 225mm diameter adopted foul sewer is located at the south of the Site, which discharges
the existing MIRA development. Severn Trent Water are proposing a new trunk sewer further
downstream of the site to improve capacity of their foul water infrastructure.

The proposed external infrastructure development will provide foul water network connection to the
proposed plot. The proposed site wide foul water drainage network will be connected into an existing
Severn Trent Water’s foul sewer manhole, MH0350, at the southern boundary of the Horiba MIRA
site.

The estimated population from Plot 8 & 9 is summarised in Table 9 below. The peak flow rate has
been calculated using the daily water consumption provided for Office Buildings in British Water’s
Code of Practice, Flows and Loads — 4. Based on water usage of 50 I/day/person for an office
building, the average flow will remain 0.25 I/s and the peak flow (6 x DWF) will remain circa 1.60 I/s.
For LIF 2 Northern Masterplan (Plots 6 to 11) the total population will remain in circa 1,325 people,
which will generate a peak flow of 5 I/s. Severn Trent confirmed their approval to this overall proposed
population and peak flow into their sewer. A formal Section 106 application for the connection will be
made at a later stage of the Plot 8 & 9 design works.

Table 9: Estimated Population for Plot 8 & 9 and foul water flow rate

Estimated Population Peak Foul discharge rate (l/s)
Plot 8 231 0.80
Plot 9 228 0.80
Total 459 1.60
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6.2.

6.3.

6.4.

6.5.

6.6.

Conclusions

It has been demonstrated there is a low risk of flooding from fluvial, tidal, pluvial, fluvial, groundwater
and artificial sources on the proposed site.

The existing undeveloped site’s runoff flows towards west where it intercepts with the existing
unnamed watercourse. The runoff from the proposed development will be restricted to QBAR through
the use of SuDS, mimicking the existing scenario.

It is proposed to utilise a range of SuDS including permeable paving, swales, filter strip and
underground storage tanks to attenuate runoff from the development. The external surface water
network that will be installed as part of LIF 2 Infrastructure works will include detention basins. The
proposed development on Plot 8 & 9 will provide foul water and surface water drainage to connect
into the site wide infrastructure drainage from the LIF 2 works. Plot 8 & 9 will be restricted to the
Greenfield Runoff Rate, Qbar, of 6 I/s. The surface water runoff will be connected into the existing
ditch at the northwest boundary of the entire site at the overall Greenfield Runoff Rate, Qbar. A formal
drainage consent will be obtained from the LLFA at a later stage of the design, prior to connection
being made. A preliminary hydraulic model has been designed to estimate the sizes of the pipes and
attenuation, which will be validated through a detailed drainage design at a later stage.

Using the CIRIA pollution indices methodology, it has been established that the development has a
medium to high hazard rating for the external infrastructure, but that the proposed SuDS will provide
sufficient level of treatment for runoff through the use of permeable surfacing, swales, rain gardens,
and detention basins. A company will be appointed to manage the proposed SuDS, and details of
typical maintenance measures have been included within this report.

The foul water drainage infrastructure will be provided for Plot 8 & 9 as part of the infrastructure
proposal with spur connection at the plot boundary and will be coordinated with the design teams.
Severn Trent Water has confirmed approval to the proposed peak flow from Plots 6 to 11 as part of
the wider masterplan development within the MIRA site. A Section 106 application for connection will
be made at a later stage of the design.

In conclusion, the Site is at a low risk of flooding and will not increase the risk of flooding elsewhere
as a result of the proposed SuDS strategy, in line with the requirements of local and national planning

policy.
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A. Topographic Survey
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