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1.1.

1.2.

1.3.

1.4.

1.5.

LAND ADJACENT TO 2 ALROY ROAD, LONDON, N4 1EF

INTRODUCTION

The following Basement Impact Assessment (BIA) has been prepared for the
planning application submitted by General Practice Architecture + Design
(GPAD) for the subterranean development proposed at 7 Endymion Road,
London, N4. It is to be read in conjunction with all Architect's and other

Consultant's documents submitted with the Planning Application.

The proposals comprise construction of a new two-storey residential building,

with a basement under part of the footprint.

This BIA has been prepared to address the requirements of London Borough
of Haringey's Planning Policy DM18 for Residential Basement Developments

and Lightwells.

This BIA provides specific details of the excavation, the temporary works and
the construction technique proposed for the development and investigates
the potential impact of the subterranean development on the existing and

neighbouring structures.

This BIA has been prepared by Dominykas Talandis MEng, Engineer at RSA
Design and Ravi Azad MEng CEng MICE MIStructE, Director at RSA Design.
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2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

EXISTING SITE

The site address is 7 Endymion Road, London, N4 1EF and is located at
approximate National Grid Reference 531493E, 187878N.

The site is located within the London Borough of Haringey.

The area of proposed structural development within the site has approximate

dimensions of 13m x 10m.

The land is currently undeveloped.

Some trees are present within the area of proposed works. Due to the depth
of excavation, the proposed subterranean development will not be impacted

by the trees.

There are no below ground tunnels on or close to the site.

Thames Water records have been obtained (Appendix D) which show no
existing surface water or foul water public sewers on site. The proposed

excavation is outside the zone of influence of the nearest public sewers.

The Environment Agency indicates that the site is in an area where there is a
less than 0.1% chance of flooding from rivers and seas occurring each year.

This is the same as Flood Zone 1, in England.

The site is shown to be in an area of low risk of flooding due to surface water
where there is a less between 0.1% and 1.0% chance of flooding from surface

water.

2.10.There is are overground railway tracks approximately 50m away from the site.
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3.

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

GROUND CONDITIONS AND HYDRO-GEOLOGY

The topography of the site has a slight downwards slope towards the northern

site boundary.

Geological information obtained from British Geological Survey shows the site

ground profile comprises London Clay (which is present to significant depth).

London Clay is considered to be relatively impermeable and incapable of
bearing water. Groundwater is therefore not expected to be present within the

soil.

There are no licenced groundwater abstraction points within 1km radius of the

site.

The site is not within any source protection zones.

There are no surface water features on site.

The increase in the proportion of hard surfaced areas on site will result in an
increased surface water runoff. The additional volume of surface water runoff
from the proposed developments works will be attenuated by green roof

before discharging back into the public sewer.

The development is not considered to impact the surface water drainage

regime of the adjacent sites.

There are no registered landfills or historic landfills within 250m of the site.

3.10.The underlying London Clay has low permeability and negligible significance

for water supply or river base flow.
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4.

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

STRUCTURAL PROPOSALS

It is proposed to construct a detached two-storey residential buildings, which
will have single storey basement under most of the ground floor footprint.

Drawings for the proposed structure are provided in Appendix A.

The new basement structure is to be constructed using partial open cut and
partial hit/miss construction sequence and comprise a reinforced concrete box
structure formed from rc base slab, rc external retaining walls and ground floor
rc suspended slab forming the ‘'lid’ of the basement structure. Excavation spoil
will be reinstated at the back face of the retaining walls upon completion of

the basement structure.

The rc basement slab will comprise a two-way and one-way spanning
reinforced concrete ground bearing raft slabs. The basement perimeter

retaining walls will be propped at basement level by the rc base raft slab.

The rc ground floor suspended slab will act as a prop to the head of the
retaining walls in the permanent condition. The Contractor is to ensure stability

of the walls in the temporary condition.

The lightwell retaining walls will be designed as vertical cantilevers, propped
only at the base. Due to minimal vertical load being transferred down the
lightwell retaining walls, load will be transferred down to ground via the

retaining wall footing only (ie not via a raft slab).

Above ground floor, all walls will be masonry cavity as shown on the structural
drawings. The floor slabs above ground floor will be constructed using timber
joists. Ground floor loadbearing walls will be supported on mass concrete strip

footings, where not supported off rc retaining walls.
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4.7.

4.8.

4.9.

Above ground floor, vertical loads will be transferred through the new building
via the timber joisted floors which span onto steel beams on masonry walls,
which take loads down to formation level via the reinforced concrete retaining

walls and strip foundations.

Lateral loads will be transferred through the building via diaphragm action of
the timber floors and concrete floors, and these transfer loads to the vertical
stability system of the masonry walls, which transfer the lateral forces to the

ground in shear. The floors and roof also provide lateral restraint to the walls.

Lateral loads due to earth pressures, surcharge pressures and hydrostatic
pressures are to be resisted by reinforced concrete retaining walls, propped
at the base and the head (excl. lightwell retaining walls) in the permanent

condition.

4.10.Heave uplift forces due to the unloading of the underlying soil are to be

4.1

4.12.

4.13.

resisted by the self-weight of the structure. It is assumed that the condition of
a hypothetical raised ground water level will not occur at this site due to the
relative impermeability of the London Clay, which is incapable of bearing

water.

.The stiffness of the below ground structure ensures that ground movements

are kept within acceptable defined limits.

Surcharge loading from the existing building at 2 Alroy Road has been taken

into account in the design of the basement structure.

Given the ground conditions, depth of excavation and sequence of
construction proposed, it is anticipated that the category of damage (as
classified under Burland et al) from the proposed construction of the new
basement will be no worse than Category 1 (Very Slight) as a result of the

construction of the new basement.
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4.14.The works are therefore not expected to cause any structural damage to any

nearby buildings.
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5.

5.1.

Vi.

CONSTRUCTION METHODOLOGY

For the purposes of this report, the basement is to be constructed using a

bottom-up method of construction, as outlined in the following construction

sequence.

Cast new r.c. retaining walls in max. 1000mm sections in a hit/miss sequence
around the 3No. sides of the basement. Excavations are to be propped and
shored temporarily and arisings are to be backfilled once each section of wall
has been cast, before commencing excavation for the next wall section.
Dowel bars to be pushed into the earth to allow for lapping of reinforcement
in the slab.

On the south side, ground is to be graded back t enable wall to be cast as

one monolithic element.

Once all perimeter wall sections have been cast, excavate down to
approximately 0.5m below ground level over full footprint of basement. Spoil
is to be removed from the side access road. Install waling beams and flying
shore props over the full width of excavation to act as props to the head of

the wall.

Excavate to 500mm above top of basement slab level over the full footprint.
Install waling beams and flying shore props over the full width of excavation
to act as props to the base of the retaining wall. Spoil to be removed from

the side access road.

Excavate to basement formation level over the full footprint. Spoil to be

removed from the side access road.

Lay bottom reinforcement layer of basement raft slab. Install new below

ground drainage.
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Vili.

viil.

Xi.

Install top reinforcement layer in basement raft slab with starter bars
protruding for all perimeter and internal reinforced concrete walls. Cast

basement raft slab. Remove low level props.

Place internal wall reinforcement and cast walls to underside of high-level
props. Once cured, install a new layer of waling beams and flying shore props
to the top of the wall stem, just below existing high-level props (basement
level temporary props can be re-used). Remove high-level top level props

once installed.

Install remaining wall reinforcement and cast walls to full height. Props to
retaining walls are to remain in place until completion of new ground floor

slab.

Lay reinforcement for ground floor suspended slab and cast slab. Once slab

has cured, high level lateral propping can be removed.

Construct superstructure.

5.2. The Contractor is required to demonstrate a positive attitude and commitment

toward minimising environmental disturbance to local residents. Impacts on

local amenity due to construction will be strictly managed the Contractor.
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6.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

NOISE, DUST AND VIBRATION

Noise, dust and vibration arising from construction activities will be controlled
by employing Best Practical Means (BPM) as prescribed in the following
legislative documents and the approved code of practice British Standards
5228-1&2 (2009):

The Control of Pollution Act 1972

The Health & Safety at Work Act 1974

The Environmental Protection Act 1990

Construction (Design and Management) Regulations 1994

The Clean Air Act 1993

Generally, the proposals comprise excavation of soil over the full footprint of

the proposed building.

Given the ground conditions it is envisaged that the excavation for the
basement extension will be undertaken using an excavator with spoil removed

from site via lorries.

New steel reinforcement will be fabricated off-site, cut and bent to size, and

stored in the existing site, in readiness for fixing into place.

New structural steelwork will be fabricated off-site and bolted together on site,

ensuring that no structural steel work will require cutting on site.
Working hours will be restricted as required by the Local Authority.

General measures to be adopted by the Contractor to reduce noise, dust and

vibration include:

Erection of site hoarding to act as a minor acoustic screen.

Drop heights to be minimised during any demolition.
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- Use of electricity-powered tools and machinery in preference to diesel-
generator powered tools and machinery.

- Use of super-silenced plant where feasible.

- Use of well-maintained modern plant.

- Effective noise and vibration monitoring to be implemented.

- Reducing the need to adopt percussive and vibrating machinery.

- Vehicles not to be left idling.

- All loads entering and leaving site are to be covered.

- Measures to be adopted to prevent site runoff of water or mud.

- Water to be used as a dust suppressant.

- Cutting equipment to use water as suppressant or suitable local exhaust
ventilation system.

- Use of agreed wet cleaning methods or mechanical road sweepers on all roads

around the site.

6.8. A Chartered Engineer holding MICE or MIStructE accreditation from RSA
Design will have an ongoing role on site to monitor that the works are being
carried out generally in accordance with the structural design and
specification. This role will typically involve weekly/fortnightly site visits

throughout the duration of structural works on site.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

TEMPORARY WORKS

Construction will proceed in bottom-up fashion.

Graded excavation will be required to formation level along one elevation.

Contractor to ensure stability in the temporary condition.

Temporary works required as part of the construction will provide:
- Support of the new reinforced concrete retaining walls prior to casting of

the new basement and ground floor slabs.

For the temporary lateral support of the new reinforced concrete retaining
walls, this will typically include steel waling beams fixed to the piles, with steel
flying shores (beams) spanning between waling beams at the head. The base

will be propped by the raft slab.

The temporary works are to be designed by a qualified and experienced
Temporary Works Co-Ordinator in accordance with BS 5975 ‘Code of Practice
for Temporary Works Procedures and the Permissible Stress Design of

Falsework’.

Good workmanship will be required for the works to ensure ground

movements due to wall deflection are suitably controlled.
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8.

8.1.

CONSTRUCTION TRAFFIC MANAGEMENT PLAN

The following considerations have been made to mitigate the impacts on the

local highways and highway safety:

All access to the site will lead off Alroy Road.

Traffic movements are to be scheduled to avoid periods of heavy traffic such
as mornings and evenings.

All deliveries are to be agreed with the Contractor in advance. Any
unscheduled deliveries will be turned away.

Banksmen are to be provided for all site vehicle movements to ensure
pedestrian and highway used safety and to ensure congestion is minimised.
Vehicles are to be sized so as to be suitable for the local highways.

It is anticipated that wheel washing facilities will be put in place by the
Contractor on site to ensure that site muck is not tracked onto wheels of the

vehicles leaving site.
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9. NEIGHBOURING BUILDINGS AND PARTY WALL MATTERS

9.1. The new property is detached.

9.2. The nearest structure is approximately 1Tm away from the site boundary. The
proposed basement structure will be situated minimum 1m away from any

neighbouring buildings.

9.3. The works comprise the excavation for a new single storey (approximately

3.5m deep) basement and construction of one storey above ground.

9.4. The structural scheme adopted has been designed with due regard to

maintaining the structural stability and integrity of surrounding land.

9.5. The structural form of the basement and the method of construction have been
developed to ensure that lateral deflections and associated ground

movements are kept within reasonable limits.

9.6. Given that the structural scheme adopted has been designed with due regard
to maintaining the structural stability and integrity of neighbouring structures
and surrounding land, it is considered that there will be negligible impact on

nearby buildings as a result of the works.
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

EXECUTIVE SUMMARY

The structural proposals and construction methodology for the subterranean
development at 7 Endymion Road, London have been developed with due
regard to the existing site constraints, the local ground conditions, the local

amenity and the local highways.

A desk study into local ground conditions has been undertaken and is well
understood. Confirmation of site specific conditions will be carried out prior

to commencement on site.

The site is in Flood Risk Zone 1 for sea and river flooding and at low risk from

surface water flooding.

Water is not expected to be encountered during excavation due to the
impermeable nature of the underlying London Clay. Any local seepages

encountered during excavation can be dealt with by use of sump pumps.

The structure has been designed to maintain the stability and integrity of the

surrounding land, the highway and below ground services.

Anticipated ground movements associated with the works can be limited to
acceptable values by a combination of the stiffness of the proposed retaining
structure, suitably designed temporary works, and good levels of

workmanship.

It is anticipated that the category of damage (as classified under Burland et
al) from the proposed construction of the new basement will be no worse
than Category 1 (Very Slight), which is considered to be within acceptable

limits for works of this nature.
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10.8. The proposals comply with London Borough of Haringey's Planning Policy

DM18 for Residential Basement Developments and Lightwells.

10.9. The subterranean development has no adverse impact on below ground

drainage or other buried utilities near the site.

10.10. This BIA demonstrates that by adopting good construction practices the
works can be executed in a safe manner while minimising any impact on the

local amenity.

10.11. A Chartered Engineer holding MICE or MIStructE accreditation from RSA
Design will have an ongoing role during the detailed design process,
reviewing the Contractor’s construction proposals, method statements and
temporary works proposals, and also on site to monitor that the works are
being carried out generally in accordance with the structural design and

specification.

R Azad MEng CEng MICE MIStructE

Director

RSA Design
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LAND ADJACENTTO
2 ALROY ROAD,
LONDON,

N4 1EF

APPENDIX A

STRUCTURAL DRAWINGS
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NO. 2 ALROY ROAD
EXISTING BUILDING

LOAD BEARING R.C.
NEW STAIRS TO WALL UNDER'
FIRST FLOOR
(ASSUMED TIMBER)

NEW 200MM THK SUSPENDED
R.C. TWO-WAY SPANNING SLAB

RC DOWNSTAND BEAM UNDER TO
SUPPORT EXTERNAL WALL

NEW CAVITY WALL TO
ARCHITECT'S SPECIFICATION

RETAINING WALL UNDER DESIGNED AS
VERTICAL CANTILEVER WITH PROP TO BASE
ONLY IN PERMANENT CONDITION

NEW 200MM THK SUSPENDED
R.C. ONE-WAY SPANNING SLAB

C BEAM

HIGH LEVEL R
LOW LEVEL RC BEAM

EXTERNAL 215MM
THICK BOUNDARY WALL
ON STRIP FOOTING

200THK REINFORCED CONCRETE
SUSPENDED SLAB CAST ON 225MM
CORDEK CELCORE HX S HEAVE PROTECTION
OVER 50MM CONCRETE BLINDING

RETAINING WALL UNDER DESIGNED
AS PROPPED AT HEAD AND BASE IN
PERMANENT CONDITION

RC BEAMS DOWELLED INTO
RETAINING WALL UNDER

NEW LIGHTWEIGHT STAIRS
WITH PLATFORM

NEW CAVITY WALL BUILT OFF
450X450 RC BEAMS SUPPORTED
OFF STEEL HELICAL PILES

NO. 7 ENDYMION ROAD
EXISTING BUILDING

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT
ARCHITECTS, ENGINEERS AND SPECIALISTS DRAWINGS AND SPECIFICATIONS.

DO NOT SCALE FROM THIS DRAWING.

NEW BRICKWORK

NEW BLOCKWORK

STRUCTURE UNDER

NEW REINFORCED CONCRETE

ONE-WAY SPANNING REINFORCED CONCRETE
SUSPENDED SLAB (THICKNESS AS SHOWN)

TWO-WAY SPANNING REINFORCED CONCRETE
SUSPENDED SLAB (THICKNESS AS SHOWN). WHERE
OVER GROUND CAST ON 225MM CORDEK CELLCORE
HX'S HEAVE PROTECTION
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300MM THK R.C. WALL TO RESIST LATERAL LOADS FROM
EARTH, SURCHARGE AND HYDROSTATIC PRESSURES TO
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i' T kl T d d Project Job no.
- E a e S Alroy Road Mews House BIA 220921

RSA Design Calcs for Start page no./Revision

2 Victoria Road Ground floor slab 1

Buckhurst Hill

Calcs by Calcs date Checked by Checked date Approved by Approved date
Essex IG9 5ES
DT 03/10/2022

RC SLAB DESIGN

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the UK national annex

Design summary

Tedds calculation version 1.0.21

Description [Unit [Provided |[Required [Utilisation |Result
Support 1

Span 1

Tension reinf. mm?/m 1005 473 0.471 PASS
Tension bar spacing mm 200 300 0.667 PASS
Allow. span-to-depth ratio 28.66 40.00 0.717 PASS
Support 2

Cover

Min cover bottom [mm [35 [26 [0.743 |[PASS

| a0

4500 T

Slab definition

Slab reference name
Overall slab depth
Number of spans
First support

Last support

Nominal cover to bottom reinforcement

Loading
Ratio of quasi-permanent to ultimate load

Concrete properties

Concrete strength class

Characteristic cylinder strength

Partial factor (Table 2.1N)
Compressive strength factor (cl. 3.1.6)
Design compressive strength (cl. 3.1.6)
Mean axial tensile strength (Table 3.1)
Maximum aggregate size

Reinforcement properties
Characteristic yield strength
Partial factor (Table 2.1N)
Design yield strength (fig. 3.8)

Concrete cover to reinforcement

Nominal cover to bottom reinforcement

Fire resistance period to bottom of slab

Axis distance to bottom reinft (Table 5.8)

Max bar diameter in bottom

Min. btm cover requirement with regard to bond

SLAB

h =200 mm
Nspans = 1
Simple
Simple

Cnom_b = 35 mm

rq = 0.300

C32/40

fek = 32 N/mm?

yc =1.50

oee = 0.85

fed = 18.1 N/mm?

ferm = 0.30 N/mm2 x (fek / 1 N/mm2)23 = 3.0 N/mm?
dg =20 mm

fyk = 500 N/mm?2
ys =1.15
fyd = fyk / s = 434.8 N/mm?2

Cnom_b = 35 mm

Rbtm = 60 min

aib=20 mm

dmax_b = 16 mm

Cminb_b = Gmax_b = 16 mm
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Reinforcement fabrication
Cover allowance for deviation

Min. required nominal cover to bottom reinft

Bending design checks
Redistribution ratio

Limiting value of K

Not subject to QA system
ACdev = 10 mm
Cnom_b_min = Max(afi_b - pmax_b / 2, Cminb_b + ACdev) = 26.0 mm
PASS - There is sufficient cover to the bottom reinforcement

§=1.0
K =0.598 x § - 0.18 x 4% - 0.21 = 0.208

Reinforcement design at midspan of span 1 (cl.6.1)

Length of span 1

Design bending moment
Reinforcement provided
Area provided

Effective depth to tension reinforcement

K factor

Lever arm

Area of reinforcement required for bending

Minimum area required
Area of reinforcement required

Check reinforcement spacing
Reinforcement service stress

Maximum allowable spacing (Table 7.3N)

Actual bar spacing

Shear design checks

Shear resistance constant (cl. 6.2.2)

Shear capacity check at support 1

Shear force

Reinforcement provided

Area provided

Effective depth

Effective depth factor (cl. 6.2.2)
Reinforcement ratio

Minimum shear resistance (Exp. 6.3N)

Shear resistance (Exp. 6.2a)

Shear capacity check at support 2
Shear force

Reinforcement provided

Area provided

l1 = 4500 mm
Mp1 = 30.7 KNm/m
16 mm dia. bars at 200 mm centres
Asp1 = 1005 mm?/m
dpzr = h - Crom_b - Pp1 /2 = 157.0 mm
K = Mp1/ (b x dp1? x fex) = 0.039
K < K'- Compression reinforcement is not required
z =min(0.95 x dp1,dp1 /2 x (1 + V(1 - 3.53 x K)))
z =149.2 mm
Aspr_m = Mp1 / (fyd x ) = 473 mm2/m
Asp1_min = max(0.26 x (fem/fyk), 0.0013) x b x dp1 = 247 mm?/m
Asp1_req = Max(Aspi_m, Aspi_min) = 473 mm?3/m
PASS - Area of tension reinforcement provided is adequate (0.471)

os = (fyk / ys) x min((Aspz_m/Asp1), 1.0) x rq = 61.4 N/mm?
Smax_p1 = 300 mm
Sp1 = 200 mm
PASS - The reinforcement spacing is acceptable

Crd,c = 0.18 N/mm?2 / yc = 0.12 N/mm?

Vi= 27.3 kN/m
16 mm dia. bars at 200 mm centres
Asd1 = 1005 mm?/m
dd1 =h - Cnom_b - ¢d1 / 2 = 157.0 mm
k = min(2.0, 1 + (200 mm / dd1)®°) = 2.000
p = min(0.02, Asd1 / (b x dd1)) = 0.0064
VRd,c_min = 0.035 N/mm2 x k-5 x (fec / 1 N/mm2)°5 x b x da1
VRd,c_min = 87.9 KN/m
VRd,c1 = Max(Vrd,c_min, Crd,c x K x (100xpix (fo/I N/mm?))0-333 x b x da1)
Vrdc1 = 103.0 KN/m
PASS - Shear capacity is adequate (0.265)

V2 =27.3 kN/m
16 mm dia. bars at 200 mm centres
Asdz = 1005 mm2/m
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Effective depth

Effective depth factor (cl. 6.2.2)
Reinforcement ratio

Minimum shear resistance (Exp. 6.3N)

Shear resistance (Exp. 6.2a)

Deflection checks

dd2 = h - Crom_b - ¢pa2 / 2 = 157.0 mm
k = min(2.0, 1 + (200 mm / da2)%-%) = 2.000
p = min(0.02, Asd2 / (b x dd2)) = 0.0064
VRd,c_min = 0.035 N/mm2 x k-5 x (fex / 1 N/mm2)95 x b x da2
VRd,c_min = 87.9 KN/m
VRd,c2 = max(Vrd,c_min, Crd,c x k x (100xpix (fe/I N/mm?))0-333 x b x da2)
VRrd,c2 = 103.0 KN/m
PASS - Shear capacity is adequate (0.265)

Basic span-to-depth ratio deflection check span 1 (cl. 7.4.2)

Reference reinforcement ratio

Required tension reinforcement ratio

Required compression reinforcement ratio

Structural system factor (Table 7.4N)

po = (fox / 1 N/mm?2)°5 / 1000 = 0.0057

p = Max(0.0035, Aspr_m / (b x dp1)) = 0.0035
p’ = Ascpt_req / (b x dp1) = 0.0000

Ks=1.0

Basic span-to-depth ratio limit ratioimi_bas = Ks x [11 + 1.5 x (fe/1 N/mm?)9-5x po/p + 3.2 x (fe/1 N/mm?2)9-5x (po/p - 1)19]

(Exp. 7.16a)
Modified span-to-depth ratio limit

I’atiOIimlfbas = 33.47

ratioim: = min(40 x Ks, min(1.5, (500 N/mm?/ fy) x (Asp1 / Asp1_m)) x ratioimi_bas) = 40.00

Actual span-to-depth ratio

Reinforcement sketch

ratioacts = l1 / dpl = 28.66
PASS - Span-to-depth ratio is acceptable (0.717)

The following sketch is indicative only. Note that additional reinforcement may be required in accordance with clauses
9.2.1.2,9.2.1.4 and 9.2.1.5 of EN 1992-1-1:2004 to meet detailing rules.
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RC SLAB DESIGN

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the UK national annex

Design summary

Tedds calculation version 1.0.21

Description [Unit [Provided |[Required [Utilisation |Result
Support 1

Span 1

Tension reinf. mm?/m 1340 866 0.646 PASS
Tension bar spacing mm 150 300 0.500 PASS
Allow. span-to-depth ratio 13.74 40.00 0.344 PASS
Support 2

Cover

Min cover bottom [mm [50 [26 [0.520 |[PASS

_..||.._me}

Slab definition

Slab reference name
Overall slab depth
Number of spans
First support

Last support

Nominal cover to bottom reinforcement

Loading
Ratio of quasi-permanent to ultimate load

Concrete properties

Concrete strength class

Characteristic cylinder strength

Partial factor (Table 2.1N)
Compressive strength factor (cl. 3.1.6)
Design compressive strength (cl. 3.1.6)
Mean axial tensile strength (Table 3.1)
Maximum aggregate size

Reinforcement properties
Characteristic yield strength
Partial factor (Table 2.1N)
Design yield strength (fig. 3.8)

Concrete cover to reinforcement

Nominal cover to bottom reinforcement

Fire resistance period to bottom of slab

Axis distance to bottom reinft (Table 5.8)

Max bar diameter in bottom

Min. btm cover requirement with regard to bond

SLAB

h =400 mm
Nspans = 1
Simple
Simple

Cnom_b = 50 mm

rq = 0.300

C32/40

fek = 32 N/mm?

yc =1.50

oee = 0.85

fed = 18.1 N/mm?

ferm = 0.30 N/mm2 x (fek / 1 N/mm2)23 = 3.0 N/mm?
dg =20 mm

fyk = 500 N/mm?2
ys =1.15
fyd = fyk / s = 434.8 N/mm?2

Cnom_b = 50 mm

Rbtm = 60 min

aib=20 mm

dmax_b = 16 mm

Cminb_b = Gmax_b = 16 mm
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Reinforcement fabrication
Cover allowance for deviation

Min. required nominal cover to bottom reinft

Bending design checks
Redistribution ratio

Limiting value of K

Not subject to QA system
ACdev = 10 mm
Cnom_b_min = Max(afi_b - pmax_b / 2, Cminb_b + ACdev) = 26.0 mm
PASS - There is sufficient cover to the bottom reinforcement

§=1.0
K =0.598 x § - 0.18 x 4% - 0.21 = 0.208

Reinforcement design at midspan of span 1 (cl.6.1)

Length of span 1

Design bending moment
Reinforcement provided
Area provided

Effective depth to tension reinforcement

K factor

Lever arm

Area of reinforcement required for bending

Minimum area required
Area of reinforcement required

Check reinforcement spacing
Reinforcement service stress

Maximum allowable spacing (Table 7.3N)

Actual bar spacing

Shear design checks

Shear resistance constant (cl. 6.2.2)

Shear capacity check at support 1

Shear force

Reinforcement provided

Area provided

Effective depth

Effective depth factor (cl. 6.2.2)
Reinforcement ratio

Minimum shear resistance (Exp. 6.3N)

Shear resistance (Exp. 6.2a)

Shear capacity check at support 2
Shear force

Reinforcement provided

Area provided

l1 = 4700 mm
Mp1 = 122.4 KNm/m
16 mm dia. bars at 150 mm centres
Aspr = 1340 mm?/m
dpz = h - Crom_b - Pp1 /2 = 342.0 mm
K = Mp1/ (b x dp1? x fex) = 0.033
K < K'- Compression reinforcement is not required
z =min(0.95 x dp1,dp1 /2 x (1 + V(1 - 3.53 x K)))
z=324.9 mm
Aspr_m = Mp1 / (fya x ) = 866 mm2/m
Asp1_min = max(0.26 x (fcm/fyk), 0.0013) x b x dp1 = 538 mm?/m
Asp1_req = Max(Aspi_m, Aspi_min) = 866 mm?2/m
PASS - Area of tension reinforcement provided is adequate (0.646)

os = (fyk / ys) x min((Aspz_m/Asp1), 1.0) x rq = 84.3 N/mm?
Smax_p1 = 300 mm
Sp1 = 150 mm
PASS - The reinforcement spacing is acceptable

Crd,c = 0.18 N/mm?2 / yc = 0.12 N/mm?

Vi= 104.1 kN/m
16 mm dia. bars at 150 mm centres
Asd1 = 1340 mm?/m
dd1 = h - Cnom_b - ¢d1 / 2 = 342.0 mm
k = min(2.0, 1 + (200 mm / dd1)%%) = 1.765
pi = min(0.02, Asd1 / (b x da1)) = 0.0039
VRd,c_min = 0.035 N/mm2 x k-5 x (fec / 1 N/mm2)°5 x b x da1
VRd,c_min = 158.7 KN/m
VRd,c1 = Max(Vrd,c_min, Crd,c x K x (100xpix (fo/I N/mm?))0-333 x b x da1)
VRrdc1 = 168.1 KN/m
PASS - Shear capacity is adequate (0.619)

V2 =104.1 kN/m
16 mm dia. bars at 150 mm centres
Asdz = 1340 mm2/m




i' T kl T d d Project Job no.
- E a e S Alroy Road Mews House BIA 220921

RSA Design Calcs for Start page no./Revision

2 Victoria Road Basement floor slab (one way) 3

Buckhurst Hill

Calcs by Calcs date Checked by Checked date Approved by Approved date
Essex IG9 5ES
DT 07/10/2022

Effective depth

Effective depth factor (cl. 6.2.2)
Reinforcement ratio

Minimum shear resistance (Exp. 6.3N)

Shear resistance (Exp. 6.2a)

Deflection checks

dd2 = h - Crom_b - ¢d2 / 2 = 342.0 mm
k = min(2.0, 1 + (200 mm / dd2)°-%) = 1.765
p = min(0.02, Asd2 / (b x dd2)) = 0.0039
VRd,c_min = 0.035 N/mm2 x k-5 x (fex / 1 N/mm2)95 x b x da2
VRd,c_min = 158.7 kN/m
VRd,c2 = max(Vrd,c_min, Crd,c x k x (100xpix (fe/I N/mm?))0-333 x b x da2)
VRdc2 = 168.1 KN/m
PASS - Shear capacity is adequate (0.619)

Basic span-to-depth ratio deflection check span 1 (cl. 7.4.2)

Reference reinforcement ratio

Required tension reinforcement ratio

Required compression reinforcement ratio

Structural system factor (Table 7.4N)

po = (fox / 1 N/mm?2)°5 / 1000 = 0.0057

p = Max(0.0035, Aspr_m / (b x dp1)) = 0.0035
p’ = Ascpt_req / (b x dp1) = 0.0000

Ks=1.0

Basic span-to-depth ratio limit ratioimi_bas = Ks x [11 + 1.5 x (fe/1 N/mm?)9-5x po/p + 3.2 x (fe/1 N/mm?2)9-5x (po/p - 1)19]

(Exp. 7.16a)
Modified span-to-depth ratio limit

I’atiOIimlfbas = 33.47

ratioim: = min(40 x Ks, min(1.5, (500 N/mm?/ fy) x (Asp1 / Asp1_m)) x ratioimi_bas) = 40.00

Actual span-to-depth ratio

Reinforcement sketch

ratioacts = l1 / dpl =13.74
PASS - Span-to-depth ratio is acceptable (0.344)

The following sketch is indicative only. Note that additional reinforcement may be required in accordance with clauses
9.2.1.2,9.2.1.4 and 9.2.1.5 of EN 1992-1-1:2004 to meet detailing rules.
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RC SLAB DESIGN

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the UK national annex

Design summary

Tedds calculation version 1.0.21

Description [Unit [Provided |[Required [Utilisation |Result
Short span
Reinf. at midspan mm?/m 1340 1066 0.795 PASS
Bar spacing at midspan mm 150 209 0.719 PASS
Shear at discont. supp kN/m 168.1 155.5 0.925 PASS
Deflection ratio 14.04 40.00 0.351 PASS
Long span
Reinf. at midspan mm?/m 1340 545 0.406 PASS
Bar spacing at midspan mm 150 300 0.500 PASS
Shear at discont. supp kN/m 164.5 155.5 0.945 PASS
Cover
Min cover bottom [mm [50 [26 [0.520 |[PASS
Y
o
&
b
¥
I-.-. Aa00 :—I
Slab definition
Slab reference name SLAB
Type of slab Two way spanning with unrestrained edges
Overall slab depth h =400 mm
Shorter effective span of panel Ix = 4800 mm
Longer effective span of panel ly = 6900 mm

Support conditions

Bottom outer layer of reinforcement
Loading

Characteristic permanent action
Characteristic variable action
Partial factor for permanent action
Partial factor for variable action
Quasi-permanent value of variable action
Design ultimate load
Quasi-permanent load

Concrete properties

Concrete strength class
Characteristic cylinder strength

Four edges simply supported

Short span direction

Gk =42.1 kN/m?

Qk = 5.3 kN/m?

ye = 1.35

o =1.50

w2 =0.30

g = ye x Gk + yq x Qk = 64.8 kN/m?
gsts = 1.0 x Gk + y2 x Qk = 43.7 kN/m?

C32/40
fek = 32 N/mm?2
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Partial factor (Table 2.1N) yc =1.50
Compressive strength factor (cl. 3.1.6) acc = 0.85

Design compressive strength (cl. 3.1.6)
Mean axial tensile strength (Table 3.1)
Maximum aggregate size

Reinforcement properties
Characteristic yield strength
Partial factor (Table 2.1N)
Design yield strength (fig. 3.8)

Concrete cover to reinforcement

Nominal cover to outer bottom reinforcement

Fire resistance period to bottom of slab
Axia distance to bottom reinft (Table 5.8)

Min. btm cover requirement with regard to bond

Reinforcement fabrication
Cover allowance for deviation
Min. required nominal cover to bottom reinft

fea = 18.1 N/mm?
ferm = 0.30 N/mm?2 x (fox / 1 N/mm?2)28 = 3.0 N/mm?
dg =20 mm

fyk = 500 N/mm?
ys = 1.15
fyd = fyk / ys = 434.8 N/mm?2

Cnom_b = 50 mm
Rbtm = 60 min
aib=10 mm
Cminb b =16 mm
Not subject to QA system
ACdev = 10 mm
Cnom_b_min = 26.0 mm
PASS - There is sufficient cover to the bottom reinforcement

Reinforcement design at midspan in short span direction (cl. 6.1)

Bending moment coefficient

Design bending moment
Reinforcement provided

Area provided

Effective depth to tension reinforcement
K factor

Redistribution ratio

K’ factor

Lever arm

Area of reinforcement required for bending
Minimum area of reinforcement required
Area of reinforcement required

Check reinforcement spacing
Reinforcement service stress

Maximum allowable spacing (Table 7.3N)
Actual bar spacing

asx_p = 0.1009
Mx_p = asx_p % ( x Ix2 = 150.6 KNm/m
16 mm dia. bars at 150 mm centres
Asx p = 1340 mm?/m
dx p=h - cnomb - dxp/2=342.0 mm
K =Mxp/ (b x dx_p? x fek) = 0.040
6=1.0
K’'=0.598 x 5 - 0.18 x &2 - 0.21 = 0.208
K < K'- Compression reinforcement is not required

Z =min(0.95 x dx_p, dx p/2 x (1 + V(1 - 3.53 x K))) = 324.9 mm
Asx_p_m = Mx_p / (fyd x z) = 1066 mm2/m
Asx_p_min = max(0.26 x (fem/fyk) x b x dx_p, 0.0013xbxdx_p) = 538 mm2z/m
Asx_p_req = max(Asx_p_m, Asx_p_min) = 1066 mm2/m

PASS - Area of reinforcement provided exceeds area required

osx_p = (fyk / ys) x min((Asx_p_m/Asx_p), 1.0) x gsLs / g = 233.2 N/mm?
Smax_x_p = 209 mm
Sx_p =150 mm

PASS - The reinforcement spacing is acceptable

Reinforcement design at midspan in long span direction (cl. 6.1)

Bending moment coefficient

Design bending moment
Reinforcement provided

Area provided

Effective depth to tension reinforcement
K factor

asy_p = 0.0491

My p = asy_p x g x Ix2 = 73.3 kKNm/m

16 mm dia. bars at 150 mm centres

Asy_p = 1340 mm2/m
dyp=h-Cnomb-dxp-dyp/2=326.0mm
K =Myp/ (b x dyp? x fe) = 0.022
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Redistribution ratio §=1.0
K’ factor K'=0.598 x 5 - 0.18 x &% - 0.21 = 0.208
K < K' - Compression reinforcement is not required

Lever arm z =min(0.95 x dy_p, dy_p/2 x (1 + \/(1 - 3.53 x K))) =309.7 mm
Area of reinforcement required for bending Asy p_m = My_p / (fyd x Z) = 545 mm?3/m
Minimum area of reinforcement required Asy_p_min = max(0.26 x (fem/fyk) x b x dy_p, 0.0013xbxdy_p) = 513 mm?2/m
Area of reinforcement required Asy_p_req = max(Asy_p_m, Asy_p_min) = 545 mm?2/m

PASS - Area of reinforcement provided exceeds area required

Check reinforcement spacing

Reinforcement service stress osy_p = (fyk / ys) x min((Asy_p_m/Asy_p), 1.0) x gsts / q = 119.1 N/mm?
Maximum allowable spacing (Table 7.3N) Smax_y_p = 300 mm
Actual bar spacing Sy p =150 mm

PASS - The reinforcement spacing is acceptable

Shear capacity check at short span discontinuous support

Shear force Vxd=QqxIx/2= 155.5 kN/m

Reinforcement provided 16 mm dia. bars at 150 mm centres

Area provided Asx_d = 1340 mm3/m

Effective depth dx.d=h-cnomb-dxd/2= 342.0 mm

Effective depth factor k = min(2.0, 1 + (200 mm / dx_d)°®) = 1.765

Reinforcement ratio p = min(0.02, Asx_d / (b x dx_d)) = 0.0039

Minimum shear resistance VRrd,c_min = 0.035 N/mm?2 x k5 x (fek / 1 N/mm?2)%5x b x dx_d
VRd,c_min = 158.7 kKN/m

Shear resistance constant (cl. 6.2.2) Crdc = 0.18 N/mm?2 / yc = 0.12 N/mm?2

Shear resistance
VRrd,c_x_d = Max(Vrd.c_min, Crd,c x K x (100 x pix (fe/l N/mm?2))0-333 x b x dx_d) = 168.1 kN/m
PASS - Shear capacity is adequate (0.925)

Shear capacity check at long span discontinuous support

Shear force Vyd=0xIx/2= 155.5 kN/m

Reinforcement provided 16 mm dia. bars at 150 mm centres

Area provided Asy d = 1340 mm?2/m

Effective depth dyd=h-cCnomb-dxp-¢yd/2= 326.0 mm

Effective depth factor k =min(2.0, 1 + (200 mm / dy_d)%%) = 1.783

Reinforcement ratio p =min(0.02, Asy_d / (b x dy_d)) = 0.0041

Minimum shear resistance VRrd,c_min = 0.035 N/mm?2 x k15 x (fek / 1 N/mm?2)%5 x b x dy_d
VRd,c_min = 153.7 kKN/m

Shear resistance constant (cl. 6.2.2) Crdc = 0.18 N/mm?2 / yc = 0.12 N/mm?2

Shear resistance
VRd,c_y_d = max(VRrd,c_min, Crd,c x K x (100 x pix (fe/1 N/mm?2))°333 x b x dy_d) = 164.5 kN/m
PASS - Shear capacity is adequate (0.945)

Basic span-to-depth deflection ratio check (cl. 7.4.2)

Reference reinforcement ratio po = (fek / 1 N/mm?2)°5 / 1000 = 0.0057
Required tension reinforcement ratio p = max(0.0035, Asx_p_req / (b x dx_p)) = 0.0035
Required compression reinforcement ratio p’ = Ascx_p_req / (b x dx_p) = 0.0000

Stuctural system factor (Table 7.4N) Ks=1.0

Basic limit span-to-depth ratio (Exp. 7.16)
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Mod span-to-depth ratio limit

Actual span-to-eff. depth ratio

Reinforcement sketch

ratiolim_x_bas = Ks x [11 +1.5x(fe/1 N/mm?)%-5xpolp + 3.2x(fe/l N/mm?2)%5x(po/p -1)15] = 33.47

ratioim_x = min(40 x Ks, min(1.5, (500 N/mm?/ fyk) x (Asx_p / Asx_p_m)) x ratioiim_x_bas) = 40.00
I'atiOactfx =Ix/ dxﬁp =14.04

PASS - Actual span-to-effective depth ratio is acceptable

The following sketch is indicative only. Note that additional reinforcement may be required in accordance with clauses
9.2.1.2,9.2.1.4 and 9.2.1.5 of EN 1992-1-1:2004 to meet detailing rules.

-

N

16mm bars @ 130 ctrs B2

16mm bars @ 150 cirs B2

1Bmm bars @ 150 ctrs B2

18mm bars @ 150 cbrs B1

18mm bars & 150 etrs B

18mm bars @ 150 ctrs B1
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ANALYSIS
Tedds calculation version 1.0.37
Results
Total base reactions
Load case/combination Force
FX Fz
(kN) (kN)
SLS (Service) 0 162.6
ULS (Strength) 0 224.6
Element end forces
Load combination: SLS (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 3 1 0 -65.2 0
2 0 -97.3 0
Load combination: ULS (Strength)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 3 1 0 -90.7 0
2 0 -134 0
Forces
Strength combinations - Moment envelope (kNm)
oo T
-EE'R_ __,__,—'—""_F-'_FFF
== e
T 8
Strength combinations - Shear envelope (kN)
a0.7
T
& e i
e
'\—\_\_\_\_\_\__\--\-\_ J
Rl TF
Element results
Envelope - Strength combinations
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(m) (kN) (m) (kNm) (m) (kNm)
1 3 -134 (max abs) 1.641 85 (max) 0 0
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RC SLAB DESIGN

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the UK national annex

Design summary

Tedds calculation version 1.0.21

Description [Unit [Provided |[Required [Utilisation |Result
Support 1

Span 1

Tension reinf. mm?/m 1571 710 0.452 PASS
Tension bar spacing mm 200 254 0.786 PASS
Allow. span-to-depth ratio 10.34 40.00 0.259 PASS
Support 2

Cover

Min cover bottom [mm [50 [30 [0.600 |[PASS

_||| |.q_2!"'.r

000 .T

Slab definition

Slab reference name
Overall slab depth
Number of spans
First support

Last support

Nominal cover to bottom reinforcement

Loading
Ratio of quasi-permanent to ultimate load

Concrete properties

Concrete strength class

Characteristic cylinder strength

Partial factor (Table 2.1N)
Compressive strength factor (cl. 3.1.6)
Design compressive strength (cl. 3.1.6)
Mean axial tensile strength (Table 3.1)
Maximum aggregate size

Reinforcement properties
Characteristic yield strength
Partial factor (Table 2.1N)
Design yield strength (fig. 3.8)

Concrete cover to reinforcement

Nominal cover to bottom reinforcement

Fire resistance period to bottom of slab

Axis distance to bottom reinft (Table 5.8)

Max bar diameter in bottom

Min. btm cover requirement with regard to bond

Retaining Wall
h =350 mm
Nspans = 1
Simple

Simple

Cnom_b = 50 mm

rq = 1.000

C32/40

fek = 32 N/mm?

yc =1.50

oee = 0.85

fed = 18.1 N/mm?

ferm = 0.30 N/mm2 x (fek / 1 N/mm2)23 = 3.0 N/mm?
dg =20 mm

fyk = 500 N/mm?2
ys =1.15
fyd = fyk / s = 434.8 N/mm?2

Cnom_b = 50 mm

Robtm = 30 min

aib=10 mm

dmax_b =20 mm

Cminb_b = ¢max_b = 20 mm
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Reinforcement fabrication
Cover allowance for deviation

Min. required nominal cover to bottom reinft

Bending design checks
Redistribution ratio

Limiting value of K

Not subject to QA system
ACdev = 10 mm
Cnom_b_min = Max(afi_b - pmax_b / 2, Cminb_b + ACdev) = 30.0 mm
PASS - There is sufficient cover to the bottom reinforcement

§=1.0
K =0.598 x § - 0.18 x 4% - 0.21 = 0.208

Reinforcement design at midspan of span 1 (cl.6.1)

Length of span 1

Design bending moment
Reinforcement provided
Area provided

Effective depth to tension reinforcement

K factor

Lever arm

Area of reinforcement required for bending

Minimum area required
Area of reinforcement required

Check reinforcement spacing
Reinforcement service stress

Maximum allowable spacing (Table 7.3N)

Actual bar spacing

Shear design checks

Shear resistance constant (cl. 6.2.2)

Shear capacity check at support 1

Shear force

Reinforcement provided

Area provided

Effective depth

Effective depth factor (cl. 6.2.2)
Reinforcement ratio

Minimum shear resistance (Exp. 6.3N)

Shear resistance (Exp. 6.2a)

Shear capacity check at support 2
Shear force

Reinforcement provided

Area provided

l1 = 3000 mm
Mp1 = 85.0 kKNm/m
20 mm dia. bars at 200 mm centres
Aspr = 1571 mm?/m
dp1 =h - Cnom_b - ¢p1 / 2 = 290.0 mm
K = Mp1/ (b x dp1? x fex) = 0.032
K < K'- Compression reinforcement is not required
z =min(0.95 x dp1,dp1 /2 x (1 + V(1 - 3.53 x K)))
z=275.5mm
Aspr_m = Mp1 / (fya x ) = 710 mm2/m
Asp1_min = max(0.26 x (fcm/fyk), 0.0013) x b x dp1 = 456 mm?/m
Asp1_req = Max(Aspi_m, Aspi_min) = 710 mm?2/m
PASS - Area of tension reinforcement provided is adequate (0.452)

os = (fyk / ys) x min((Asp_m/Asp1), 1.0) x rqg = 196.4 N/mm?2
Smax_p1 = 254 mm
Sp1 = 200 mm
PASS - The reinforcement spacing is acceptable

Crd,c = 0.18 N/mm?2 / yc = 0.12 N/mm?

V1= 134.0 kN/m
20 mm dia. bars at 200 mm centres
Asd1 = 1571 mm?/m
dd1 = h - Cnom_b - ¢d1 / 2 = 290.0 mm
k = min(2.0, 1 + (200 mm / dd1)°°) = 1.830
p = min(0.02, Asd1 / (b x dda1)) = 0.0054
VRd,c_min = 0.035 N/mm2 x k-5 x (fec / 1 N/mm2)°5 x b x da1
VRd.c_min = 142.2 KN/m
VRd,c1 = Max(Vrd,c_min, Crd,c x K x (100xpix (fo/I N/mm?))0-333 x b x da1)
VRrdc1 = 164.7 KN/m
PASS - Shear capacity is adequate (0.814)

V2 =90.7 kN/m
20 mm dia. bars at 200 mm centres
Asdz = 1571 mm2/m
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Effective depth

Effective depth factor (cl. 6.2.2)
Reinforcement ratio

Minimum shear resistance (Exp. 6.3N)

Shear resistance (Exp. 6.2a)

Deflection checks

dd2 = h - Crom_b - ¢a2 / 2 = 290.0 mm
k = min(2.0, 1 + (200 mm / da2)%%) = 1.830
p = min(0.02, Asd2 / (b x dd2)) = 0.0054
VRd,c_min = 0.035 N/mm2 x k-5 x (fex / 1 N/mm2)95 x b x da2
VRd,c_min = 142.2 KN/m
VRd,c2 = max(Vrd,c_min, Crd,c x k x (100xpix (fe/I N/mm?))0-333 x b x da2)
VRd,c2 = 164.7 KN/m
PASS - Shear capacity is adequate (0.551)

Basic span-to-depth ratio deflection check span 1 (cl. 7.4.2)

Reference reinforcement ratio

Required tension reinforcement ratio

Required compression reinforcement ratio

Structural system factor (Table 7.4N)

po = (fox / 1 N/mm?2)°5 / 1000 = 0.0057

p = Max(0.0035, Aspr_m / (b x dp1)) = 0.0035
p’ = Ascpt_req / (b x dp1) = 0.0000

Ks=1.0

Basic span-to-depth ratio limit ratioimi_bas = Ks x [11 + 1.5 x (fe/1 N/mm?)9-5x po/p + 3.2 x (fe/1 N/mm?2)9-5x (po/p - 1)19]

(Exp. 7.16a)
Modified span-to-depth ratio limit

I’atiOIimlfbas = 33.47

ratioim: = min(40 x Ks, min(1.5, (500 N/mm?/ fy) x (Asp1 / Asp1_m)) x ratioimi_bas) = 40.00

Actual span-to-depth ratio

Reinforcement sketch

ratioacts = l1 / dpl =10.34
PASS - Span-to-depth ratio is acceptable (0.259)

The following sketch is indicative only. Note that additional reinforcement may be required in accordance with clauses
9.2.1.2,9.2.1.4 and 9.2.1.5 of EN 1992-1-1:2004 to meet detailing rules.
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex

incorporating Corrigendum No.1

Retaining wall details

Stem type

Stem height

Stem thickness

Angle to rear face of stem

Stem density

Toe length

Base thickness

Base density

Height of retained soil

Angle of soil surface

Depth of cover

Retained soil properties

Soil type

Moist density

Saturated density

Characteristic effective shear resistance angle
Characteristic wall friction angle
Base soil properties

Soil type

Soil density

Characteristic effective shear resistance angle
Characteristic wall friction angle
Characteristic base friction angle
Presumed bearing capacity

Loading details
Variable surcharge load

Cantilever

hstem = 3500 mm
tstem = 400 mm
o =90 deg

ystem = 25 kN/m?3
loe = 2600 mm
tbase = 400 mm
ybase = 25 kN/m?3
hret = 3500 mm
B =0deg

dcover =0 mm

Firm clay

ymr = 18 KN/m?3
ysr = 18 kKN/m3
¢'rk = 22 deg
drk =15 deg

Stiff clay

1o = 20 kN/m?

¢d'bk = 22 deg

Sbk =15 deg

Sbbk = 15 deg
Pbearing = 150 kKN/m?2

Surchargeq = 10 KN/m?2

Tedds calculation version 2.9.14
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General arrangement

Calculate retaining wall geometry

Base length
Moist soil height
Length of surcharge load

- Distance to vertical component

Effective height of wall

- Distance to horizontal component

Area of wall stem

- Distance to vertical component

Area of wall base

- Distance to vertical component

Using Coulomb theory
Active pressure coefficient

Passive pressure coefficient

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Total

lbase = ltoe + tstem = 3000 mm

hmoist = hsoil = 3500 mm

Isur = Iheel = 0 mm

Xsur v = |base - lheel / 2 = 3000 mm
heff = hbase + dcover + hret = 3900 mm
Xsur_h = heff / 2 = 1950 mm

Astem = hstem x tstem = 1.4 m?2

Xstem = ltoe + tstem / 2 = 2800 mm
Abase = lbase x thase = 1.2 m?

Xbase = |base / 2 = 1500 mm

Ka = sin(o + ¢'rk)2 / (sin(a)? x sin(o - 8rk) x [1 + \[Sin(¢'rx + 8rk) x Sin(¢'rk
- B) / (sin(a - 8rk) x sin(a + B))]]?) = 0.405

Kp = sin(90 - ¢'vx)? / (SiN(90 + 8bk) x [1 - V[sin(@'ok + Sb.k) x SIN(P'vk) /
(sin(90 + db.k))[1») = 3.331

Fstem = Astem x Ystem = 35 kN/m
Foase = Abase x Ybase = 30 kN/m
Ftotal v = Fstem + Fbase = 65 kKN/m
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Horizontal forces on wall
Surcharge load

Moist retained soil

Base soll

Total

Moments on wall

Wall stem

Wall base

Surcharge load

Moist retained soil
Total

Check bearing pressure
Propping force
Distance to reaction
Eccentricity of reaction
Loaded length of base
Bearing pressure at toe

Bearing pressure at heel
Factor of safety

Fsur_h = Ka x c0os(8rk) x Surchargeq x heff = 15.2 kN/m
Fmoist_h = Ka x COS(SrAk) X ymr X hef? / 2 = 53.5 KN/m

Fpass_h = -Kp x €OS(8bk) x yb X (dcover + hbase)? / 2 = -5.1 KN/m

Ftotal_h = Fsur_h + Fmoist h + Fpass h = 63.6 kN/m

Mstem = Fstem x Xstem = 98 KNm/m

Mbase = Fbase X Xbase = 45 KNm/m

Msur = -Fsur_h x Xsur_h = -29.7 KNm/m

Mmoist = -Fmoist_h x Xmoist_h = -69.6 KNmM/m

Mtotal = Mstem + Mbase + Msur + Mmoist = 43.7 KNm/m

Fprop_base = Ftotal h = 63.6 KN/m
X = Motal / Frotalv = 673 mm
e= X-lbase/2=-827 mm
load = 3 x x = 2018 mm
Qtoe = 2 x Frotal_v / load = 64.4 KN/m?
gheel = 0 KN/m?
FOSbp = Poearing / max(Qtoe, gheet) = 2.329

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex

incorporating National Amendment No.1

Tedds calculation version 2.9.14

Concrete details - Table 3.1 - Strength and deformation characteristics for concrete

Concrete strength class

Characteristic compressive cylinder strength
Characteristic compressive cube strength
Mean value of compressive cylinder strength
Mean value of axial tensile strength

5% fractile of axial tensile strength

Secant modulus of elasticity of concrete
Partial factor for concrete - Table 2.1N
Compressive strength coefficient - ¢l.3.1.6(1)
Design compressive concrete strength - exp.3.15
Maximum aggregate size

Ultimate strain - Table 3.1

Shortening strain - Table 3.1

Effective compression zone height factor
Effective strength factor

Bending coefficient k1

Bending coefficient k2

Bending coefficient ks

Bending coefficient ka

C32/40

fek = 32 N/mm?

fek.cube = 40 N/mm?2

fem = fok + 8 N/mm?2 = 40 N/mm?2

fetm = 0.3 N/mm?2 x (fek / 1 N/mm2)23 = 3.0 N/mm?
fetk,0.05 = 0.7 x form = 2.1 N/mm?2

Ecm = 22 KN/mm?2 x (fem / 10 N/mm?2)0-3 = 33346 N/mm?

yc =1.50

occ = 0.85

fed = otee x fok / yc = 18.1 N/mm?
hagg = 20 mm

gcuz = 0.0035

ecu3 = 0.0035

A =0.80

n = 1.00

Ki=0.40

K2 =1.00 x (0.6 + 0.0014/gcu2) = 1.00
Kz =0.40

Ka = 1.00 x (0.6 + 0.0014/£cu2) =1.00
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Reinforcement details

Characteristic yield strength of reinforcement

Modulus of elasticity of reinforcement

Partial factor for reinforcing steel - Table 2.1N

Design yield strength of reinforcement

Cover to reinforcement
Front face of stem

Rear face of stem

Top face of base

Bottom face of base

Léasting d8ta - CamSRalicn ME. T - KN
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fyk = 500 N/mm?2

Es = 200000 N/mm?2

ys=1.15

fyd = fyk / Ys = 435 N/mm?2
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Cot = 50 mm
Cob = 75 mm
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Check stem design at base of stem
Depth of section h =400 mm

Rectangular section in flexure - Section 6.1

Design bending moment combination 1
Depth to tension reinforcement

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1.1(3)

M =103.8 kNm/m
d=h-cCsr-¢sr/2=317 mm
K =M/ (d? x fex) = 0.032
K'=(2 x 1 x oeclyc)x(1 - & x (8 - Ku)/(2 x K2))x(A x (8 - K1)/(2 x K2))
K'=0.207
K'> K - No compression reinforcement is required
z=min(0.5+ 0.5 x (1 - 2 x K/ (1 x aec / yc))%5, 0.95) x d = 301 mm
Xx=25x(d-2)=40 mm
Asrreq = M/ (fyd x 2) = 793 mm?2/m
16 dia.bars @ 150 c/c
Asrprov = 1t X ¢psi? [ (4 x Ssr) = 1340 mm?/m
Asrmin = max(0.26 x fem / fyk, 0.0013) x d = 498 mm?2/m
Asrmax = 0.04 x h = 16000 mm?/m
max(Asr.req, Asr.min) / Asrprov = 0.591

PASS - Area of reinforcement provided is greater than area of reinforcement required

Deflection control - Section 7.4
Reference reinforcement ratio

Required tension reinforcement ratio
Required compression reinforcement ratio
Structural system factor - Table 7.4N
Reinforcement factor - exp.7.17

Limiting span to depth ratio - exp.7.16.a

Actual span to depth ratio

Crack control - Section 7.3

Limiting crack width

Variable load factor - EN1990 — Table Al.1
Serviceability bending moment

Tensile stress in reinforcement

Load duration

Load duration factor

Effective area of concrete in tension

Mean value of concrete tensile strength
Reinforcement ratio

Modular ratio

Bond property coefficient

Strain distribution coefficient

Library item: Rectangular single output

po = V(fe« / 1 N/mm2) / 1000 = 0.006
p = Asrreq / d = 0.003
p' = Asr2req / d2 = 0.000
Kb =0.4
Ks = min(500 N/mm?2 / (fyk x Astreq / Asrprov), 1.5) = 1.5
min(Ks x Kb x [11 + 1.5 x \(fek / 1 N/mm2) x po/ p + 3.2 x V(fex / 1
N/mm?2) x (po / p - 1)%7?], 40 x Kb) = 16
hstem / d = 11
PASS - Span to depth ratio is less than deflection control limit

Wmax = 0.3 mm

y2=0.3

Msis = 57.5 KNm/m

Gs = Msis / (Asrprov x Z) = 142.3 N/mm?2
Long term

ki=0.4

Aceif =min(2.5 x (h-d), (h-x)/3,h/2)
Aceff = 120125 mm?2/m

feteff = form = 3.0 N/mm?2

pp.eff = Asrprov / Aceif = 0.011

oe = Es / Ecm = 5.998

ki=0.8
k2=0.5
ks=3.4

ka = 0.425
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Maximum crack spacing - exp.7.11 Srmax = K3 x Csr + K1 x K2 x ka x ¢sr / pp.ett = 499 mm

Maximum crack width - exp.7.8

Rectangular section in shear - Section 6.2

Design shear force

Longitudinal reinforcement ratio

Design shear resistance - exp.6

.2a & 6.2b

Wk = Srmax x max(os — ke x (fetef / ppef) x (1 + e X ppefr), 0.6 x os) / Es
wk = 0.213 mm
Wk / Wmax = 0.71
PASS - Maximum crack width is less than limiting crack width

V =78.7 kN/m
Crdc =0.18/yc =0.120
k =min(1 + V(200 mm / d), 2) = 1.794
pi = min(Asr.prov / d, 0.02) = 0.004
Vmin = 0.035 N2/mm x k32 x fe®5 = 0.476 N/mm?2
VRrd.c = max(Crd.c x k x (100 N2/mm* x pi x fck)/3, Vmin) x d
VRrdc = 162.6 KN/m
V /[ Vrdc =0.484
PASS - Design shear resistance exceeds design shear force

Horizontal reinforcement parallel to face of stem - Section 9.6

Minimum area of reinforcement — ¢l.9.6.3(1)

Maximum spacing of reinforcement — cl.9.6.3(2)

Transverse reinforcement provided

Area of transverse reinforcement provided

Check base design at toe
Depth of section

Asxreq = Max(0.25 x Asrprov, 0.001 x tstem) = 400 mm?/m

Ssx_max = 400 mm
12 dia.bars @ 200 c/c
Asx.prov = T X ¢sx2 / (4 X Ssx) =565 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in flexure - Section 6.1

Design bending moment combination 1

Depth to tension reinforcement

Lever arm
Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement

- exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1.1(3)

Crack control - Section 7.3
Limiting crack width

Variable load factor - EN1990 —
Serviceability bending moment
Tensile stress in reinforcement
Load duration

h =400 mm

M =127.9 kNm/m
d=h-cob- oo/ 2 =317 mm
K =M/ (d? x fe) = 0.040
K'=(2 x 1 x oeclyc)x(1 - A x (8 - Ku)/(2 x K2))x(A x (8 - K1)/(2 x K2))
K'=0.207
K'> K - No compression reinforcement is required
z=min(0.5+ 0.5 x (1 -2 x K/ (n x occ/yc))°®®, 0.95) x d = 301 mm
x=25x(d-2z)=40 mm
Abbreq = M/ (fyd x ) = 977 mm2/m
16 dia.bars @ 125 c/c
Abb.prov = 7T X ¢pbb? / (4 x Sbb) = 1608 mm?3/m
Abb.min = max(0.26 x fem / fyk, 0.0013) x d = 498 mm3/m
Abb.max = 0.04 x h = 16000 mm?/m
max(Abb.req, Abb.min) / Abb.prov = 0.608

PASS - Area of reinforcement provided is greater than area of reinforcement required

Table Al1.1

Library item: Rectangular single output

Wmax = 0.3 mm

y2=0.3

Msis = 91.5 kKNm/m

Gs = Msis / (Abb.prov x z) = 188.8 N/mm?
Long term
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Load duration factor ki=0.4

Effective area of concrete in tension

Mean value of concrete tensile strength
Reinforcement ratio

Modular ratio

Bond property coefficient

Strain distribution coefficient

Maximum crack spacing - exp.7.11
Maximum crack width - exp.7.8

Rectangular section in shear - Section 6.2
Design shear force

Longitudinal reinforcement ratio

Design shear resistance - exp.6.2a & 6.2b

Aceit=min(2.5 x (h-d), (h-x)/3,h/2)
Aceft = 120125 mm?/m

feteff = form = 3.0 N/mm?2

pp.eff = Abb.prov / Aceif = 0.013

oe = Es / Ecm = 5.998

ki=0.8
k2 =0.5
ks=3.4
ka =0.425

Sr.max = K3 x Cbb + K1 x k2 x Ka x ¢ob / pp.eif = 458 mm

Wk = Sr.max X maX(Gs — kt x (fct.eﬁ / pp.eff) X (1 + Oe X ppeff), 0.6 x Gs) | Es

wk = 0.26 mm
Wk / Wmax = 0.865

PASS - Maximum crack width is less than limiting crack width

V = 64.4 kN/m

Crdc = 0.18/ yc = 0.120

k = min(1 + V(200 mm / d), 2) = 1.794
p! = min(Abb.prov / d, 0.02) = 0.005

Vmin = 0.035 N¥2/mm x k32 x fek05 = 0.476 N/mm?2
VRd.c = max(Crd.c x k x (100 N2/mm* x pi x fck)/3, Vmin) x d

VRrde = 172.8 KN/m
V[ Vrdc = 0.372

PASS - Design shear resistance exceeds design shear force

Secondary transverse reinforcement to base - Section 9.3

Minimum area of reinforcement — ¢l.9.3.1.1(2)

Maximum spacing of reinforcement — cl.9.3.1.1(3)

Transverse reinforcement provided
Area of transverse reinforcement provided

Abxreq = 0.2 x Abb.prov = 322 mm?2/m

Sbx_max = 450 mm
12 dia.bars @ 200 c/c

Abx.prov =TT X (I)bx2 / (4 X be) =565 mm?3/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
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Geology Viewer

Geology

Bedrock geology

London Clay Formation - Clay, silt and sand. Sedimentary bedrock formed between 56 and 47.8
million years ago during the Palaeogene period.
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Asset Location Search Sewer Map - ALS/ALS Standard/2022 4727968

MP 3.25

The Cottage

A90

! \
/ R
Garage 2 ‘

Americe

The width of the displayed area is 200 m and the centre of the map is located at OS coordinates 531490,187876
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

IBased on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

Page 6 of 11

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4w, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk




NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level

3901 38.57 37.06

481A n/a n/a

4802 39.58 37.09

4903 36.83 32.84

481B n/a n/a

4803 39.6 37.77

4801 39.18 34.36

4902 36.43 34.7

4901 36.39 31.87

4904 36.88 33.24

491A n/a n/a

491B n/a n/a

591A n/a n/a

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4w, DX 151280 Slough 13 Page 7 of 11
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk




Asset Location Search - Sewer Key

Public Sewer Types (Opersted and maintained by Thames Water) Sewer Fitlings Other Symbols
A& featurg a2 sewer thal does not aflect the tiow v iho ppe, Examgle Symbols used on maps whech do not fall under othor genaral categones.
— - Foul Sewer: A seaor dealgnied 1o comay wastia vwasor from domosto ond i vent i a $tiag o the fonclion of o vent i 1o nebease oxcoss gas.
indusinial SoueGes 0 3 realnean works. Change of Charscheristic Pubke | Private Purtiping
& v B M * izt AlA Station
Sarface Water Sewor: A sower deslgned 0 convey Surfacs water (&g,
roin wisdtor from rocfs, yards and cor parks) to rivers or walstcourses
I] Dam Chase B Vet 2+ vt Ll {:] Surramil
. Combined Bewer: & sewar esigned 10 Cormmy bodh washe wates and
surfacs water from domestic and indusirial sowrces to & treabmaont works.
R Areas
+ + Shy Sewr
oy SSiene doe Lines: denoting aress of UnBergiound Simys. te.
Operational Controls
=i = Foul Trunk Sewer & Suriace Trunk Sewer
A Seartiing in & sewar Tt changss of diverts the Tow in the sewer
\— Example; A hydrobrake Bmits the fiow passng downstraam,
e Combiined Trunk Sovee W Foul Aming Manin U W & UrepPiee
S Rising M. - -
R LG T e G M Control Vahe e Wk
=
+ R =T —[7— Thaeres Waler Froposed
End ltems Ducts or Crossings
—AL . Vent Pipe —t—t— Gallery Erel syrnivois dpgesr 51 e starl or end of @ sewer pipe. Exampias: an V Ditacta mary sontain high voltnge cablos
UndleSred End al (s $iiel of 0 Sownr ndicates hat Thames Water has no A Casarnan Plasge check with Thamas Wabar
knowiedge of the position of thi sewer upsiream of that symibol, Qufall
e o0 B Surfacs walisr sewer NEcRes. thit 1he pipe discharges no a streem 3
Other Sewer Types (Mot operated and maintained by Thames Water) .0 e » Candit Bridge
T e s Duatatl [#
—— e ——  Culvorind Yeatercourse (, 2
&1
e " - Undofinad End G
—L Froposend A\ Decommissoned Sewer L //‘ Turusal
il
& Cantendt of thes drainags & Crwnarship of this drainags
netwiork = cumently unknown netwink & currently unknown
Mates!
1} Adl berveds associated with the plans are 10 Ovdrisnce Daten Mewtyr &) 'na’ or '0" on & manhole indicetes that dists B unsciabbs.
Al raauten s on e plan st meic B} T bivad axppeparinng alongede & sower Bne indicates the inemal dameler of the Epe in millimebens.
A Arrces [on grivity ted Sewers) or Necks (on rising mains) indicate the direction of Tow, Tal moxt 10 & manhole indhcabes the manhols relemence numstier and should Hod e taken 85 & e
4} Most private pipes are not shown on our plans, as in the past. this information has not boon ecorded, If you @rg unsure about any boxk or symbology, plosss contect Proporty Searches on 0500 000 4540
Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13 Page 8 of 11

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



IAsset Location Search Water Map - ALS/ALS Standard/2022 4727968

MP 3.25

The Cottage ’
AN
A
6& J
d©

.
ES

The width of the displayed area is 200 m and the centre of the map is located at OS coordinates 531490, 187876.

America]

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4w, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Water Pipes iopemted & Maintained by Thames Watar)

T

¥

Distributicn Main: The most common pipe shown on water maps
Wilh fow exceptions, domeslic connections afe anly mada to
distribubion mains

Trunk Main: & main carying waber from a source of supply 1o &
treatment plani or resansor, o from one treatmend plant or resensoic
o anodher Adsoa main iranslerming waler in bulk 1o smaber waler
mang used for supplying individual casiomers

Supply Main: A supply main indicatoes that the water main & wsed
2% 3 supply for o singhe proparty o group of proparties.

Fire Main: Whare a pipeis used 85 o fire supply, the word FIRE will
be displayed along the pipe.

Metered Pipe: A malersd main mdicates that the pipe in gueston
suppies waler for & singla proparty of group of propenias and that
quantiby of walar passing through the plpe is melered even though
thare: may be o méter symbaol shown

Transmizslon Tunnel: A very lige diamater water ppe. Most
hinneks are. buried very deep underground. These pipes ane not
axpectad io affect the structurad integrity of buildingsshownon the
miap provided,

ProposedMain: A main thal is st in the plamningstagas of in the
process of beirg faid. More details of the progosed main and #s
refigrance numbir one genecasty included nosr the main,

PIPE DIAMETER DEPTH BELOW GROUKD
Up fo EHimo 112°) . ;ﬂldrr 1&y

Fotemm-- Sl | EET- 2 - 11hmer 3 €7}
Bl0mn and tigge {24° plus) 200w 4

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk

Valves

= ¥ %

Hydrants

Meters

Single Hydranl

End Items

Syrebal indicating what happens a1 fw end of
@ wisher main,

- @ 0

Blank Flange
Capped End
Emipitying Pit
Undefined End
Manifold
Customar Supply
Fire Supply

Operational Sites
s Boosler Station
a- Ohar
@ Other (Propased)
i Pumping Station
e Serdce Resenoir
(== Shaf fnspection
» Troatiant Werks
{i}- Unknown
R Wezlar Tovar

Other Symbols

B Delalogger
P, sk i Trws Wk,

Other Water Pipes  (yo: Cosnited or Maintained by Thamos Water)

Othar Waler Company Main: Cxrasionaily ot saber cormpary
Wil pipa. iy owidlap e Bordar of Gur Slean wiler Cowiride
ares. These mains are dercted in punnis and in most taies hme

had Counaly o The pipe Ghplanied fiong Them.
Priwata Main: Indiatos that e varlar rooen in queston is nol cused

By Thismes Yyialer Thesse mans normally hawe el assoteate with
therm indicating the dameter and owner of the pigs.

Page 10 of 11
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing) Created
Flood map 7 Endymion 531450/187918 4 Oct 2022 16:13

Your selected location is in flood zone 1, an area with a low
probability of flooding.

You will need to do a flood risk assessment if your site is any of the following:

e bigger that 1 hectare (ha)

® In an area with critical drainage problems as notified by the Environment Agency

e identified as being at increased flood risk in future by the local authority’s strategic
flood risk assessment

e atrisk from other sources of flooding (such as surface water or reservoirs) and its
development would increase the vulnerability of its use (such as constructing an
office on an undeveloped site or converting a shop to a dwelling)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms

Page 1 of 2
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Railway Fields Nature Pa

adymion Gate

Finsbury Park

Environment
W Agency

Flood map for planning

Your reference
Flood map 7 Endymion

Location (easting/northing)
531450/187918

Scale
1:2500

Created
4 Oct 2022 16:13

@ Selected point
B Flood zone 3

7/ Flood zone 3: areas

benefitting from flood
defences

Flood zone 2
|:| Flood zone 1

Flood defence
=== Main river

#88 water storage area

C
0 20 40 60m

Page 2 of 2

© Environment Agency copyright and / or database rights 2021. All rights reserved. © Crown Copyright and database right 2021. Ordnance Survey licence number 100024198.




04/10/2022, 17:20 ArcGIS - My Map

ArcGIS ~ My Map

Details | Basemap | Print Measure E
About Content Legend
Contents

Historic Flood Map

(4l Topographic

. TrustCenter . Llegal . ContactEsri . ReportAbuse . 1 Esri Community Maps Contributors, Esri UK, Esi
——

https://www.arcgis.com/home/webmap/viewer.html?url=https%3A%2F %2Fenvironment.data.gov.uk%2F arcgis%2F rest%2F services % 2FEA%2F HistoricFloodMap%2F Feature Server&source=sd 11
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