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BASEMENT IMPACT ASSESSMENT

1. INTRODUCTION

This report has been prepared for Ms Beckett and initiates the sequence of
construction for the proposed basement construction at 25 Bathurst Mews,
London W2 2SB.

This document is one of a series of documents that has been prepared to
support the planning consent for the proposed redevelopment of the
above property.

The document explores the methods incorporated to construct the
proposed basement in general and the proposed sequence to be
incorporated in the construction of the basement

The Contractor is to read this document in conjunction with his final
method statement and therefore. The document should be used as a clear
indication of how the basement is to be constructed and the final method
statement should be determined by the Contractor with the Engineers
approval

This report will address other issues pertaining to the development such
as sequence of construction to prevent damage to adjacent properties. A
borehole log will describe the soil condition on site.

Although water may not be present on the site it may be necessary during
the course of the construction to dewater the site due to rising levels within
the site boundary’s and there effect on adjacent properties.

The report has been based on planning drawings
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2 Description of Existing Property

The property is situated at 25 Bathurst Mews, London W2 2SB.
within central London and is a Terraced Mews House two stories high .

ELEVATION

PLAN
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BASEMENT IMPACT ASSESSMENT

Existing property, No 25 Bathurst Mews

The property is a terraced property two stories high constructed in
traditional materials brickwork walls and timber. The front elevation shows
a double garage at ground floor level with a Bessemer at first floor level

We would consider the foundations to be shallow at approximately 600-
700mm deep maximum, below ground level.

The property is situated off a busy access road, and the age of the
building to be late Victorian or early Edwardian.

The adjacent side to (Number 26) has already had a single story
basement constructed within the last 10 years.

Description of the Proposed Building

It is proposed to construct a basement over the full area of the ground
floor between 24 and 26 Bathurst mews. The underpins will form part of
the party wall.
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The basement will be constructed with a perimeter underpin of not more
than 1m length pins to the proposed level of the basement at 2.9m-3.0m
below existing ground level.

4 Issues to address in arriving at the strategy for the sequence of
construction.

Existing structure to both properties is to remain and the basement works
are to commence from the inside of the building (25 Bathurst mews)

Service utilities are to be disconnected at or beyond the site boundary

The basement covers a large proportion of the site and the onsite
workers environment will not be compromised, as the basement is being
constructed in an underpinning sequence. The first floor can be utilized,
until late in the construction as a welfare area or alternatively the floor is
to remain, and is supported on steel beams with intermediate lintels to
support the ground slab .

A hoarding will be required to allow for the excavation of the soil/clay to
the front of the property, this will be minimal, and calculations should
consider the design of any surcharge from the adjacent properties on the
party walls this is generally where a 10kPa surcharge is applied.

Adjacent dwellings -

No 24 Bathhurst mews

The adjacent properties are similar in style and age. The party walls are to
be underpinned, a Party Wall award being required on both sides of the
properties.

The wall adjacent No 26 has been underpinned, to form a new basement
We would therefore consider the effects on the adjacent property (No 25)
to be nominal, as the wall has been underpinned in a sequence and we
have assumed with good workmanship, essential to preventing any
settlement on the party walls.

The bearing capacity for the existing foundations of No 24, could be
dissimilar to that of the proposed, with little affect on the adjacent
properties. There will be a slight difference on bearing capacity as the
strata below will have a greater bearing capacity due to the overburden
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load from the existing soils.

The above can be determined by a GMA (Ground Movement
Assessment) and will give theoretical levels of movement vertically and
horizontally in accordance with the BRE recommendations, normally
within the first two levels of 0 and 1 (slight damage) which can be
controlled with redecoration, if required.

Heave has been considered, and the affect on the walls due to the
loading of the adjacent properties, to be negligible for a single story
property. We would consider short term and long term heave in the region
of 15mm total, with the short term heave from the clay, being in the region
of 8-9mm (Refer to Geology). Heave has been considered in the design,
as well as flotation from any hydrostatic pressure due to water leaks or
unforeseen rise in the water table (water table at approx. 2.5m).
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Public roads and footpaths

There are public footpaths adjacent to the entrance of No 25 Bathurst
mews

We do not envisage heavy traffic during the construction, however, heavy
traffic for removing of materials will occur, and if deemed necessary steel
spreader plates over the entrance, are to be allowed for during the
construction of the new basement.

Services in the adjacent footpath and road ways will need to be surveyed
and protected from site traffic as mentioned in the previous paragraphs.

Ground conditions

A soils investigation has not been instigated to date due to occupancy of
the property; however, from a desk top survey and knowledge of the
local area we have the following desk top indication of the soils.

superficial

1:50 000 scale superficial

bh deposits description:

& Head - Clay, Silt, Sand and
Gravel. Superficial Deposits
formed up to 3 million years
ago in the Quaternary
Period. Local environment
previously dominated by
subaerial slopes.

Bedrock
1:50 000 scale bedrock geology description: London Clay Formation -
Clay, Silt And Sand. Sedimentary Bedrock formed approximately 34 to 5
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years ago in the Palaeogene Period. Local environment previously

dominated by deep seas.

20.347

We have obtained a borehole log of the local geology which would
indicate initial sand and gravels and then London clay at a lower level.
This would correspond to the geological maps of the area.

Water Table

No water was found within the aforementioned borehole log. This may not
be the case within Bathurst Mews, as previous records have noted water
at approximately 2.0-3.0m, and some water must be considered during the
construction of the basement.

Heave

Clay has been found at 2-2.5m below existing ground level of the
proposed excavation level, and some heave will occur from previous
calculations pertaining to ground heave at 3.5m the maximum would be in
the region of 10mm-15mm long and short term

If we consider 50% of short term heave taking place during
construction, the remaining uplift loading can be considered in the
design of the basement slab.

The slab should therefore be adequately stiff to withstand the loading from
both a raised water table, in accordance with BS 8102 or the residual
heave from the clay.
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Figure 11 Extract From Arup report on ground water flow

Ground flow between basements
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Flood Risk from Surface Water

It can be seen some areas of Bathurst mews are at risk from surface
water flooding, adequate protection such as an acco drain to be installed
at the entrance to the property, or similar arrangements to prevent
flooding of the basement.

Flood Risk from Rivers and Seas

The environment agency indicates no risk from flooding from the rivers

Potential bomb damage

Page 12 of 47
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DRAINAGE STRATAGEY

It is intended to use the existing foul and storm water to ground floor
level the basement is to have a foul and storm water pump to the new
manhole external of the building within Bathgate mews (to be agreed
with Thames water).

All drains to have 1:60 fall or confirmed with Thames water

Sequence of Construction

General

. This project is to create an additional basement to 25 Bathurst

Mews , it is intended to underpin the existing foundations to
the building to a level of approximately 2.5m finished floor to ceiling.

. The existing ground floor is assumed to be constructed with timber

floor joists to the front and rear of the property

. Existing loadbearing walls are to be supported by means of needling

or props, directly below the wall as the excavations proceed into the
building the walls are to be assessed and propped accordingly to
the correct loading

. Excavation will be completed with hand tools powered by

compressed air and by a mini — digger, if and where appropriate.

. A conveyor belt will be installed at the front of the property. A local

excavation will be excavated from the existing ground floor down to
the new basement level. The conveyor will then be installed up to
the street level. The conveyor will extend out to the position of the
skip. A temporary hoarding will be installed to secure the conveyor
belt. The exact position of the conveyor will be confirmed when
works commence on site. Spoil will be wheel barrowed from the face
of the excavation to the base of the conveyor belt.

. Spoil will be removed via the conveyor belt and deposited into a skip

placed on the road directly in front of the property. The skip will be
exchanged when it is full, or alternately a grab lorry will be used to
remove the spoil from the skip.
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nderpinning — neral

7. Underpinning bases will be excavated in short sections not
exceeding 1000mm in width, in the 1 to 5 underpinning sequence.
Each section will be constructed with its base to allow for stability
during the construction.

8. When the existing foundation to the party wall is exposed, any
stepped brick footings protruding into our site will be carefully
trimmed back using hand tools to avoid causing any damage to the
foundation. The stepped brick footings will be trimmed back to be
flush in-line with the party wall above.

9. The sequence of the underpinning will be such that no more than
20% of any section of the party wall will be undermined, at any one
time. Underpins will be sequenced such that any given underpin will
be completed, dry packed, and a minimum period of 24 hours
lapsed before an adjacent excavation commenced to form another
underpin. The exact sequence will be developed by the engineer,
when the existing ground conditions, and the quality of the existing
foundations become known as works progress. All underpins will be
constructed in accordance with the underpinning specification.

10.In the event that the existing foundations to the party wall are found
to be unstable, sacrificial steel jacks will be installed underneath the
foundation to prop the bottom few courses of bricks. These steel
jacks will be left in place and will be incorporated into the concrete
stem.

11.In the event that the ground is unstable, lateral propping will be
provided as required to the rear and sides of the excavation using
trench sheeting or plywood, timber and Acrow props as appropriate.
Should the rear face of the excavation (i.e. underneath the party
wall) require support, sacrificial back — shutters will be used (Refer
to method statement for underpinning).

12.Concrete will be chuted into a ‘bath’ within the excavated basement
and placed by wheelbarrow and / or bucket. The exact arrangement
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will be finalised when works commence on site.

13. Excavation for an underpin section will be dug in a day, and the
concrete to the base poured by the end of the same day.

14. The concrete to the stem of the underpin will be poured the following
day. This will be poured up to within 50 — 75mm of the underside of
the existing party wall foundations.

15.0n the following day, the gap between the concrete and the
underside of the existing foundation will be drypacked with a mixture
of sharp sand and cement (ratio 1:3), rammed tight.

16. A day will be allowed before adjacent sections will be excavated to
form a new underpin.

Party Walls to 24/26 Bathurst mews London W2

17.Back prop wall with acrow props at 1500mm centres onto concrete
sleepers, screw props into the existing wall. Where it is found that
the wall is not capable of receiving the props The Contractor is to
report to the engineer for further instructions, and an alternative
method sort or possibly rebuild to be confirmed on site.

18. Cast mass concrete base in accordance with the engineers
drawings and sequence of operations, allow for 24 hours prior to
casting retaining wall, allow for 4No M16 dowels to each
unreinforced Mass Concrete base as a shear key or toggle jointthe
base at third points.

19. Check levels and positions of footings and underpin in accordance
with The engineers drawings

20. Cast reinforced retaining wall allow to cure for 24 hours, dry pack
in a 1:3 mortar and allow to cure for a further 24 hours.

21.When the backfill to a section of underpinning is completed, the next
underpinning section will be excavated, in the 1 to 5 sequence.

22.The underpinning will be carried out in this manner until all the
reinforced concrete underpinning to the party walls is completed.
Allowing for the sump position.
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23.When the underpinning is completed remove the nibs from the
existing brickwork.

24.Install all drainage associated with cavity drain and sump.

25.Cast remaining slab, laid to falls to drainage points within the slab to
the proposed Waterproofing specialist details , and foundations in
accordance with The engineers details

General underpin to adiacent i

26.Check levels and positions of footings and underpin in accordance
with drawings

27.Cast reinforced retaining wall allow to cure for 24 hours, dry pack
in a 1:3 mortar and allow to cure for a further 24 hours.

28.When the backfill to a section of underpinning is completed, the next
underpinning section will be excavated, in the 1 to 5 sequence.

29. The underpinning will be carried out in this manner until all the
reinforced concrete underpinning to the party walls is completed.
Allowing for the sump position.

30.When the underpinning is completed remove the nibs from the
existing brickwork.

31.Install all drainage associated with cavity drain and sump laid to falls
if required , and foundations in accordance with drawings

Installation ground floor sl

32.Install pad stones in accordance with drawings

33.Install steels to ground floor in accordance with drawings and
remove props from existing walls supporting the first floor

34.Install Timber floor into the steels in accordance with the
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manufacturers instructions onto beams and channel sections
indicated on drawing or concrete floor to suit client

35.Place metal deck and cast insitu slab in accordance with the
manufacturer’s instructions finish to be as Architects required details
to receive waterproofing details

36.Dry pack supporting walls onto steel beams with 1:3 mortar pack

P — Str ral Work

37.0n completion of all structural works, a drained cavity layer will be
laid on top of the new internal basement slab and lined to the
retaining wall faces as indicated on the specialists drawings

38. A layer of insulation will be placed on top of the drained cavity layer
to the basement slab.

39. A fibre mesh reinforced screed will be laid on top of the insulation to
form the finished basement floor.

40. Metal studwork is to be constructed to the internal faces of the walls
to the Architects details and recommendations.
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Site Borehole
Brithsh Hurnber
Geological Survey Cross Rail Package &- CRD/206
Boring Method Casing Diameter Ground Level (mOD])| Client Job
. HNumber
Cable Percussion 12420 WEO19/2
Location Dates Engineer Sheet
140401992
Exploration Aszociates 173
Depth Caszing | Water i Lewe| Depth .
{m] Sample [ Tests Depth | Depth Field Records | (mO0) _[m] Description
[rn] [rn] [Thickriess]
::_ ©.40) MADE GROUND: tarmac ower concrete ™ [Wiade Ground]
12380 04D
0401450 | B1 = MADE GROUND: Broken concrete fill. [Made Ground]
E_ (L
1.50-2.00 B1 122.70 :—_ 180 MWADE OR DISTURBED GROUND: Soft orange brown
E sandy clay with some fine and medium subangular and
E subrounded flirt gravel and brick fragments. fulade Ground]
200245 | SPTN=6 111122 - (om
2.00-2.45 o1 E
2.50-3.20 B1 12170 :—_ 80 Soft dark brown sandy CLAY with some fine and medium
E flint gravel. [FAluvium?]
£ om
12100F  3.20
3.20-3.65 CPT N=15 2,303,345 E hedium dense light to mid orange brown clayey to wery
3.20-3 65 c1 £ clayey SAND with 3 little to some fine to coarse subangular
= to subrounded flint gravel with some sandy clay layers.
= [Terrace Grawels]
3.70-4.30 B1 E Below 3.70m - with occasional cobbles tending to
E claybound gravel
4.30-4.75 CPT N=18 2313555 E (23
4.30-4.75 [M] =
4.80-520 B1 E
5.20-5.65 CPT N=13 1,202,434 E
5.20-5.65 ci 118.70 — 5.50
E Soft/firm brown CLAY ** [Disturbed London Clay]
s7aeE | 20 blows E.. 0
11820F—  6.00
615 ol E Firm unstructured te indistinctly laminated extremely to very
f 25570 SPT N=13 237544 E closely fissured mid to dark grey brown sitty CLAY. Trace of
3-25'5-?0 o1 = S E mica and sand. Rare light greE sitt filaments and partings.

- — Fissures generally CP/P Sm Cl. Occasionally clay smeared.

E [London Clay]

T.00 o :L_ Below 7.00m - rare pockets <Smm of black fine sandy
E (2.50) =itt

7.20-7 65 ut 20 blows E

7.65 o E
ol A 7.75m - with rare shell fragments

850 o1 M8 850

- E Stiff unstructured to indistinctly laminated extremely to very
8.70-0.15 m 20 blows = closely fissured mid to dark grey brown sitty CLAY . Trace of

. . E mica and zand. Rare light grey =it filaments. Rare pockets

— and partings of light qmtubromn and of black fine sandy sikt.
a.15 o = Fizsures CR/R Sm Cl. [London Clay]
9:20-2 65 Ui 2% blows E
9.70-10.1% [1}] 26 blows ;

Rernarks Scale Logged
1. Inspection pit dug (1.60m x 1.00m x 1.80m deep) 3.5 hrs ~NOTE: Previous pit dug in Sussex Gardens and abandoned - 8 hrs. 2. Prneumatic [approx) | By
piezometer installed on 15042, tip at 20.00m Grout to 21.50m, seal to 20.50m, sand to 19.30m, seal to 12.50m, grout to 0.50m with stop cock
box cover concreted at surface.

1:50 CL
Figure No.

Produced by the GEOtechnical DAtabase $Ystem (GEODASY) (C) all rights reserved
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Project:
&N@% 25 BATHGATE MEWS LONDON W2

Job Ref.
20.347

Part of Structure:
90 MEADROW
GODALMING, SURREY GU7 3HY PROPOSED BASEMENT
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DESIGHE LTD

25 BATHGATE MEWS LONDON W2

Job Ref.
20.347

. Section Page 22 of 47
AND D Ltd
esigns PROPOSED BASEMENT
90 Meadrow Way
) Meadow 0 G oy bate Chk'S by Dale App'd by Date
GU7 3HY J 19/12/2020

RETAINING WALL ANALYSIS & DESIGN {BS8002) @

RETAINING WALL ANALYSIS (BS 8002:1394)

Wali details

Retaining wall type

Height of retaining wall stem
Thickness of wall stem

Length of toe

Length of heel

Overall length of base

Thickness of base

Depth of downstand

Position of downstand

Thickness of downstand

Height of retaining wail

Depth of cover in front of wall
Depth of unplanned excavation
Height of ground water behind wall
Height of saturated fill above base
Density of wall construction
Density of base construction
Angle of rear face of wall

Angle of soil surface behind wall
Effective height at virtual back of wall

Retained material details
Mobilisation factor

} 1350 "

pm e 1200———— 34— 2350—3]

79 kNtm

2000

3200

1550, »

_—

Cantilever propped at both
hgiem = 2900 mm

twa” = 350 mm
foe = 1200 mm
fheet = 0 mm

fbase = htoe T lheel + twan = 1550 mm
toase = 300 mm

dys = 0 mm

fgs = 1200 mm

t4s = 300 mm

Nwait = Nsiem + thase + das = 3200 mm
deover = 0 MM

dexe = 0 mm

Puater = 0 mm

hsat = MaX{Nwater - tbase ~ dus, 0 MM} =0 mm
Yuat = 23,6 kN/m*

Yoase = 23.6 kN/m®

o = 90.0 deg

B =0.0deg

haii = hwan + lneat x tan(p) = 3200 mm

M=1.5

TEDDS calculation version 1.2.01.06
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IRV % Project Jab Ref.
AN@ 25 BATHGATE MEWS LONDON W2 20.347
AND Designs Lid - PROPOSED BASEMENT Page 23 of 47
50 Meadrow Way
GODALMING Calc. by [ate Ghk'd by Date App'd by Date
GU7 3HY J 1971212020
Moist density of retained material Ym = 16.0 kN/m®
Saturated density of retained material ¥s = 20.0 kN/m®
Design shear strength ¢' = 24.2 deg
Angle of walt friction 5 =18.6 deg

Base material details
Firm ciay

Moist density

Design shear strength
Design base friction
Allowable bearing pressure

Using Coulomb theory

ymp = 18.0 kN/m*

W = 24.2 deg
&, = 18.6 deg
Poearing = 100 kN/m”

Active pressure coefficient for retained material

Ka = sin(ee + 097 / (sin(a)? x sin(e - 8) x [1 + V(sin(@' -+ 8) x sin(y' - B) / (sin(a - 8) x sin(e + BINI7) = 0.369
Passive pressure coefficient for base material
Kp = Sin(90 - ¢'p) / {sin(90 - 8p) x {1 - V(sin(ds + 8u) x sin(d's) / (sin(90 + Sp)F) = 4.187

At-rest pressure

At-rest pressure for retained material Ko =1 ~sin{§’) = 0.590

Loading details
Surcharge load on plan

Surcharge = 0.0 kN/m?

Applied vertical dead load on walil Waead = 54.0 kN/m
Applied vertical live load on wall Wive = 24.7 kKN/m
Position of applied verticat load on wall licad = 1350 mm
Applied horizontal dead lead on wall Fdead = 0.0 KN/m
Applied horizontal live load on wall Fave = 0.0 kN/m
Height of applied horizontal load on wall hiead = 0 mm

=

Loads shown in kNm, pressures shown in kN/m®
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Job Ref.
20.347

PROPOSED BASEMENT

Page 24 of 47

Section
AND Designs Lid
90 Meadrow Way
GODALMING Calc. by
GU7 3Ry J

Date

19/12/2020

Chk'd by Date App'd by Date

Vertical forces on wall
Wall stem

Wall base

Applied vertical load
Total vertical load

Horizontal forces on w,a\ll
Moist backfill above water table
Total horizontal load

Calculate total propping force
Passive resistance of soil in front of wall
Propping force

Overturning moments
Moist backfill above water table
Total overturning moment

Restoring moments
Wall stem

Wall base

Design vertical dead toad
Total restoring moment

Check hearing pressure
Totat vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heet

Wwall = Nstem % twali % Ywan = 24 kN/m
Whase = lpase X tbase X Tbase = 11 KN/m
W, = Waead + Wive = 78.7 kKN/m

Wiotal = Wyall T Whase + Wy = 113.8 kN/m

Frna= 0.5 x Ky x cos(90 - & + 8} x ym % (Nt - hyater)” = 28.7 kKN/m
Fiowm = Fm__a = 28.7 kN/m

Fp =0.5x Kp x COS(BD) % (deover ¥ thase + das - dexc)2 X Ymb = 3.2 KN/m
Fprop = maX(FlolaE -~ Fp - (W(oiai - Wlive) X ian(ab), 0 kN/m)
Fpmp =0.0 kN/m

Mm a = Frm_a % (Neff + 2 X Nwater - 3 x das) / 3 = 30.6 kNm/m
Mot = M_a = 30.6 KNm/m

Muwall = Wywal % (los *+ twan / 2) = 32.9 kNm/m
Mbase = Whase X lvase / 2 = 8.5 KNm/m

Masad = Wesad X lioad = 72.9 kNm/m

Mrest = Mywell + Mpase + Mdead = 114.3 kKNm/m

R = Wiga; = 113.6 kN/m
Xpar = lbese / 2 = 775 mm
e = abs{(lbase / 2) - Xpar} = 0 MM
Reaction acts within middle third of base
Pioe = (R / Ihase) - (6 x R x @ / lpase”) = 73.3 kKN/m”
Preel = (R / Ibass) + (6 x R x € / ase’) = 73.3 kKN/m®

PASS -« Maximum bearing pressure is less than aflowable bearing pressure

Calculate propping forces to top and base of wall

Propping force to top of wall

Propping force to base of wall

Fpropﬁlop = (Mot - Mrast + R % loase / 2 - Fprop % thase / 2) f (Nstem + thase f 2) = 1.407 KN/m

Fpmp__base = Fprop = Fprcpjcp = "1 .407 kN/m
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25 BATHGATE MEWS LONDON W2

Job Ref.
20.347

AND Designs Lid - PROPOSED BASEMENT Page 25 of 47
90 Meadrow Way
GODALMING Calc. by Date Chk'd by Date App'd by Date

GU7 3HY J 19/12/2020

RETAINING WALL DESIGN (BS 8002:1994)
TEDDS calculation version 1,2.01.06

Ultimate limit state load factors
Dead load factor Tia=1.4
Live load factor =18
Earth and water pressure factor Yie=1.4

Factored vertical forces on wall
Wall stem

Wall base

Applied vertical load

Total vertical load

Factored horizontal at-rest forces on wall
Moist backfill above water table
Total horizontal load

Calculate total propping force
Passive resistance of soil in front of wail
kN/m

Propping force

Factored overturning moments
Moist backfitl above water fable
Totai overturning moment

Restoring moments
Wall stem

Wall base

Design vertical load
Total restoring moment

Factored bearing pressure
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heel

Rate of change of base reaction
Bearing pressure at stem / {oe
Bearing pressure at mid stem
Bearing pressure al stem / heel

Wysail 1 = Y1 a@ % Nstem X fwatl X Yway = 33.5 KN/m
Whase_f = ¥:.d X lbase % tbase ¥ Ybase = 15.4 kN/m
Wy ¢ = ¥ d X Waead * ¥ 1 X Wive = 115.1 kKN/m
Wictal_f = Wwall_f + Wrase_f + Wy 1= 164 kN/m

Fra i =¥ o % 0.5 x Ko % Y x (hetr - Nyater)” = 87.7 kN/m
Fiotalf = Fn_a_f = 67.7 KN/m

Fp_f =y e x 0.5 % Kpx c05(dp) x (deover * tbase + das - dexc)2 X Ymb = 4.5

Fprop 1 = Max(Frotars - Fp_f - (Wetat 1 - ¥1.1 % Wie) x tan(8s), 0 kN/m)
Fpmp_f = 21.3 kN/m

Mm_a ¢ = Fm_a s X (Rert + 2 x Nwater - 3 x das) / 3 = 72.2 KNm/m
Mot ¢ = Mm_a ¢ = 72.2 kNm/m

Myall_i = Waall 1 X (loe + twan / 2) = 46.1 kKNm/m
Mbase 1 = Whase 1 X lbase / 2 = 11.9 KNm/m

My = W, ¢ % loae = 155.4 KNm/m

Mrast f = Myan_s + Mbase 1 + My s = 213.4 kKNm/m

Re= Wigia 1 = 164.0 kN/m
Xpar i = lbase /2 =775 mm
er = abs{{lvase / 2} - Xpar 1) = 0 Mm
Reaction acts within middle third of base
Proe_f = {R1 / lbase) - (6 x Rex e/ |basez) =105.8 kN/m?
Preorf = (R / base) + (6 x R x 1/ lase’) = 105.8 kN/m”
rate = (ploeﬁf - pheelj) / lpase = 0.00 kN/mzlm
Pstom_toe_1 = MaX(Plos £ - (rate x hoe), 0 kN/m?) = 105.8 kN/m”
Pstem_mid_f = MaX(Proe 1 - (rate x (hos + tyan / 2)), 0 kKN/m?) = 105.8 kN/m®
Pstem heet £ = Max(Pios.f ~ (rate x (hos + twar)), 0 KN/m’) = 105.8 kN/m*

Calculate propping forces to top and base of wall

Propping force to top of wall

Fprop_top_f = {Mos - Mrest_r + Ry x Ibase / 2 - Fpropﬁf % thase / 2} / {hatem + fbase / 2} = -5.679 kN/m

Propping force to base of wall

Fprnp_base__f = Fpmp_f - Fprup_lop_f = 26.955 kN/m
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Design of reinforced concrete retaining wal] toe {BS 8002:1994)

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Base details
Minimum area of reinforcement
Cover to reinforcement in toe

Calculate shear for toe design
Shear from bearing pressure
Shear from weight of base

Total shear for toe design

Calculate moment for toe design
Moment from bearing pressure
Moment from weight of base

Total moment for toe design

e300 _
f——244—

fou = 35 N/fmm?
f, = 500 N/mm®

k=013 %
Cioe = 50 MM

Vice bear = {Pioe_f + Pstem_toe 1) X koe / 2 = 127 kN/m
Vloa_m_base = ¥f_d X Ybase X hoe x thase = 11.9 KN/m
Vios = Vioe_bear - Vioe_wt pase = 115.1 kN/m

Mlneﬂbear = (2 X Pice_t t pslem_rnid_f) X (llos + byani / 2)2 /6 =100 kNm/m
Mloeﬂmﬁbase = {¥1 d X Yoase ¥ thaso % {loe + twan / 2)2 12} = 8.4 kNm/m
Mige = Mloe_bear - Mloa_wl base = 90.7 KNm/m

l4-100-»

Check toe in bending
Width of toe

Depth of reinforcement
Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at toe
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear sitress

b =1000 mm/m
thoe = fbase = Cioe — (Pros / 2) = 244.0 mm
Kice = Mice / ()  Guos” x fou) = 0.044
Compression reinforcement is not required
Zioe = MIN(0.5 + V(0.25 - (Min{Kice, 0.225) / 0.9)),0.95) x Gige
Zige = 232 Mm
As_toe_des = Mie / {0.87 x f; x Ziee) = 900 mm?/m
As toe_min = K x b X thase = 390 mm*/m
As_toe_reg = Max(As_ioa_des, As_tos min} = 900 mm?/m
12 mm dia.bars @ 100 mm centres
As toe_prov = 1131 mm2m

PASS - Reinforcement provided at the retaining wall toe is adequate

Vice = Vioe f (b x dlce) =0.472 memz
Vadm = MIn(0.8 x V(fou / 1 N/Mm?), 5) x 1 Nfmm” = 4,733 Nfmm?
PASS - Design shear stress is less than maximum shear stress

Ve_ton = 0.819 N/mm?®
Vioe < Vc_toe - NO shear reinforcement required
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Design of reinforced concrete retaining watll stem (BS 8002:19%4)

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Wall details

Minimum area of reinforcement
Cover to reinforcement in stem
Cover to reinforcement in wall

Factored horizontal at-rest forces on stem

Moist backfili above water table

Calculate shear for stem design
Moist backfill above water table
Total shear for stem design

Calculate moment for stem design
Moist backfill above water tabie
Total moment for stem design

Calculate moment for wall design
Moist backfill above water table
kNm/m

Total moment for wall design

fou = 35 N/mm®
f, = 500 N/mm®

k=013 %
Cstem = 50 mMm
Cwatt = 80 mm

Fsmmﬁa_f =05x Y e X KU X Ym X (heff - tbase - dds - hsal)z =556 kNlm

Ve mar= Fsmarxbix((5x1%-b /(5 xL%=43.3kN/m
Vitem = Vs m a = 43.3 kN/m

Ms_m_a = Fs_mafx by x ((5x L) - (3 x b)) / {15 x | %) = 24.6 kNm/m
Ms{em = MS?ITLa = 24.6 KNm/m

Muw m a = Fs m af x 0.577xbyx[{b+5xax L) (5xL%)-0.577/3] = 10.2

Mwalt = Mw_m_a = 10.2 kKNm/m

- 1004
L2 7 l
ha-100-3|

Check wall stem in bending
Wwidth of wall stem
Depth of reinforcement

Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

PASS - Reinforcement provided at the retaining wall stem is adequate

b =1000 mm/m
Ustem = twall — Cstem — (Pstem / 2) = 295.0 mm
Kstern = Mstem / (b x dslem2 x feu) = 0.008

Compression reinforcement is not required

Zetom = Min(0.5 + ¥(0.25 - (min{Ksiem, 0.225) / 0.9)),0.95} x dstem
Zstem = 280 mm

As_stem_des = Matem / (0.87 x fy X Zgiom) = 202 mm%/m

As_stem min = K % b x byai = 455 mm?/m

As_stem_req = Max(As_stem_des. As_stem_min) = 458 mm?/m

B785 mesh

As stem prov = 785 mm>/m
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Check shear resistance at wall stem
Design shear stress Vstom = Vstem / (D % dstem) = 0.147 N/mm®
Aliowable shear stress Vadm = MIN(0.8 x V(fou / 1 N/mm?), 5) x 1 N/mm? = 4.733 N/mm?”
PASS - Design shear stress is less than maximum shear sfress
From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress Ve_stem = 0.491 N/mm?
Vstem < Ve _stem ~ NO shear reinforcement required

Check mid height of wall in bending

Depth of reinforcement dwan = fwall — Gwal — (Gwar/ 2) = 2985.0 mm
Constant Kualh = Muat / (b % dyai® % fes) = 0.003
Compression reinforcement is not required

Lever arm Zuan = Min(0.5 + ¥(0.25 - (Min{Kuas, 0.225) / 0.9)),0.95) x duan

Zyan = 280 mm
Area of tension reinforcement required As wal_des = Muan / (0.87 x fy x Zyay) = 84 mm?/m
Minimum area of tension reinforcement As_ val_nin = K X b X tyar = 465 mm?/m
Area of tension reinforcement required As wall req = Max(As_wali_des, As_wai_min} = 455 mm%m
Reinforcement provided B785 mesh
Area of reinforcement provided As_wall_prov = 785 mm-/m

PASS - Reinforcement provided to the retaining wall at mid height is adequate

Check retaining wall deflection

Basic span/effective depth ratio ratiopss = 20

Design service stress fo = 2 x Ty % As_stom_req / {3 % Ag_stem_prov) = 193.1 Nfmm’”

Modification factor factoriens = MIin(0.55 + (477 N/mm? - £)/(120 x (0.9 N/mm” + (Metem/(b % dsiem’ )})),2) = 2.00
Maximum span/effective depth ratio ratiomax = ratiopss x factonens = 40.00

Actual span/effective depth ratio rafioact = hstem / dstem = 9.83

PASS - Span to depth ratio is acceptable
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Indicative retaining wall reinforcement diagram

Tae reinforcement

Stem reinforcement

Wall reinfarcement

Toe bars - 12 mm dia.@ 100 mm centres - (1131 mm*/m)

Wall mesh - B785 - (785 mm?/m)
Stem mesh - B785 - (785 mm*/m}

Starter reinforcement
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RETAINING WALL ANALYSIS & DESIGN (BS8002)

RETAINING WALL ANALYSIS (BS 8002:1394)

TEDRDS calculation version 1.2.01.06

b 1350 »
2] 1200 b 504
TOKNImM ﬂ:mﬁkwm?
Prop e O F
X X

§ 1550 ¥
Wall details
Retaining wall type Cantilever propped at both
Height of retaining wall stem hsiem = 2900 mm
Thickness of wall stem tway = 350 mm
Length of toe lice = 1200 mm
Length of heel lheet = 0 MM
Overalt length of base lbase = lwe + lheal + twar = 1550 mm
Thickness of base thase = 300 mm
Depth of downstand des = 0 mm
Position of downstand lgs = 1200 mm
Thickness of downstand fgs = 300 mm
Height of retaining wall hwalt = hstem * thase + dds = 3200 mm
Depth of cover in frent of wall deover = 0 MM
Depth of unplanned excavation dexc = 0 mm
Height of ground water behind walt hwater = 1800 mm
Height of saturated fill above base hsat = max{hwater - thage ~ Gas, 0 Mm) = 1200 mm
Density of wall construction Yoan = 23.6 kN/m*
Density of base construction Ybase = 23.6 kN/m®
Angle of rear face of wall o = 90.0 deg
Angle of soil surface behind wall f =0.0 deg
Effective height at virtual back of wall het = hyatt + lheet x tan{p) = 3200 mm

Retained material details
Mobilisation factor M=1.5



luca
Casella di testo
Page 30 of 47


A Project

¥
PESIGHS U0 ki

25 BATHGATE MEWS LONDON W2

Joh Ref,
20.347

Section
AND Designs Ltd

20 Meadrow Way

PROPOSED BASEMENT

Page 31 of 47

GODALMING Calc. by

GUT 3HY J

Date

19/12/2020

Chi'd by

Date

Appd by Date

Moist density of retained material
Saturated density of retained material
Design shear strength

Angle of wall friction

Base material details
Firm clay

Muoist density

Design shear strength
Design base friction
Allowable hearing pressure

Using Coulomb theory

Active pressure coefficient for retained material
Ka = sin{e + 677 / (sin{o)” x sinfe - 8) x [1 + N(sin($' + &) x sin@' - B) / (sinfa - §) x sin(a + P)I°) = 0.369

Passive pressure coefficient for base materiai
Ky = sin(90 - ¢'0)? / (Sin(90 - 8} x [1 - Wsin{'s + 8} x sin(a's) / (siN(90 + &) = 4.187

At-rest pressure
At-rest pressure for retained material

Loading details

ym = 16.0 kN/m®
¥s = 20.0 kN/m®
¢' = 24.2 deg
& =18.6 deg

Ymp = 18.0 kN/m®
b’ = 24.2 dey
Sh = 18.8 deg

Pbea;ing = 100 kN/m2

Ko =1 sin(¢) = 0.590

Surcharge load on plan

Applied verticat dead load on wall

Surcharge = 10.0 kN/m?
Wdead = 54.0 kN/m

Wive = 24.7

kN/m

Applied vertical live load on wail
Position of applied vertical load on wall
Applied horizontal dead load on wall
Applied horizontal live lead on wall
Height of applied horizontal load on wall

ficad = 1350 mm
Faead = 0.0 KN/m
Flive = 00 kNl’m

higag = 0 mm
79

i D:[Dm

| R I R 0 RN O 0 O

(LT T L L=

53

o
|

147

Loads shown in kN/m, pressures shown in kN/m?
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Vertical forces on wall
Wall stem

Wall base

Applied vertical load
Total verticat load

Waall = Nstem % twa X yway = 24 KN/m
Whasa = lbase % thase X Yoase = 11 KN/m
Wy = Wagad + Wive = 78.7 kKN/m

Wictal = Wuwali + Wiase + Wy, = 113.6 kN/m
Horizontal forces on wall
Surcharge Feur = Ka % ©os{90 -~ o + 8} x Surcharge x her = 11.2 kN/m

Frna= 0.5 x Kax c08(90 - & + 8) x ym x {Perr - hwater)” = 8.1 KN/m
Fm s = Kax cos(90 - a + &) x ¥m X {Netr - hwater) % Nwater = 14.3 kKN/m
Feo= 0.5 x Ka x 00890 - o + 8) x (Y5~ Yuator) X Marar- = 4 kKN/mM

Fuater = 0.5 % hyater” X Ywater =11 KN/m

Fiotat = Four + Fm a + Fmp + Fs + Fuater = 48.6 KN/m

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Total horizontal load

Calculate total propping force

Fp = 0.5 x Kp x co5(86) % (deover + thase + das - dexc)” x Ymo = 3.2 KN/m
Forop = max(Foal - Fp - (Wiowat - Wine) x tan(ds), 0 kN/m)

Forop = 15.5 KN/m

Passive resistance of soil in front of wall

Propping force

Overturning moments
Surcharge Maur = Fag % (her - 2 x das} / 2 = 17.9 KNm/m
Mm_a = Fm_a % {Neit + 2 x hyater - 3 x das} / 3 = 18,7 KNm/m

Mm_b = Fm_b % {Nwater - 2 % dds) F2=10.7 kNm/m

Moist backfill above water tabie
Moist backfill below water table

Saturated backfiil
Water
Total overturning moment

Restoring moments
Wall stem

Wall base

Design verticat dead load
Total restoring moment

Check hearing pressure
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heel

Ms = Fs x (hyater » 3 x das) / 3 = 2 KNm/m
Muyater = Fuwater (hwaler -3xdes)/3=55 kNm/m
MOl = MSLIF + Mm__a + Mm_b + Ms + Myater = 52.9 kNm/m

Muwall = Wwatt X {lioe + twar / 2) = 32.9 KNm/m
iMbase = Whase x lbass / 2 = 8.5 kKNm/m

Masad = Weead ¥ licad = 72.9 KNM/m

Mrest = Myaii + Mbasa + Mdeas = 114.3 kNm/m

R = Wige = 113.6 KN/m
Xbar = Ibase 12=775mm
e = abs({lbasa / 2) - Xpar} = 0 MM

Reaction acts within middle third of base

Proe = (R 7 lase) - (6 x R x € / Ihage?) = 73.3 kN/m’
Pheel = (R / Ibase) + {6 % R x € / lpase”) = 73.3 kN/m®

PASS - Maximum bearing pressure is less than allowable bearing pressure

Calculate propping forces to top and base of wall
Propping force to top of wall
Forop_top = (Mot - Mrest + R x fpasa / 2 - Frop X hase £ 2} f (Rstem + thase / 2) = 7.953 kN/m

Propping force to base of wall Fprop_base = Fprop - Fprop__iop = 7.509 kN/m
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RETAINING WALL DESIGN (BS 8002:1994)
TEDDS calculation version 1.2.01.06
Ultimate limit state load factors
Dead load factor yia=1.4
Live load factor y1=16
Earth and water pressure factor ¥e=14

Factored vertical forces on wall
Wall stem

Wall base

Applied vertical load

Total vertical load

Factored horizontal at-rest forces on wall
Surcharge

Moist backfill above water table

Moist backfilf beiow water table

Saturated backfill

Water

Total horizontal load

Calculate total propping force
Passive resistance of seil in front of wall
kN/m

Propping force

Factered overturning moments
Surcharge

Moist backfill above water table
Moist backfill below water {able
Saturated backfifl

Water

Total overturning moment

Restoring moments
Wall stem

Wall base

Design vertical load
Total restoring moment

Factored bearing pressure
Totat vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heel

Rate of change of base reaction
Bearing pressure at stem / {oe

Wywall £ = Y1 d % Nstem X twan X Ywanr = 33.5 KN/m
Woase = Y7 d % lhase X tbase X Ybase = 15.4 KN/m
Wit = yrd X Waead + vt x Wive = 115.1 KN/m
Wigtal 1= Wwall 1 + Whase_f + YWy ¢ = 164 KN/m

Fsur £ = ¥1) % Ko x Surcharge x herr = 30.2 kN/m

Fr_at =1 e % 0.5 x Ko % ym % (Ner - hwater)2 =19.1 kN/m
Frb_t = v e % Ko x ym x {Neff - hwater} X Nwater = 33.7 KN/M
Fot =110 x 0.5 x Ko X (s Yuater) X Dyater” = 9.5 kN/m
Futer 1 = ¥i.e % 0.5 X Dyator” X Ywater = 15.5 kN/m

Frotal 1 = Fsur s+ Fm_af + Fmb g+ Fs 1+ Fuater 1 = 107.9 kN/m

Fri=1ex 0.5 x Kp x COS(8p) % (deover + these + dys - dexc)2 X Ymb = 4.5

Fprop_f = max(FlulaU - Fp_f - (Wtolal__f RIS Wiive) x tan(dp), 0 kN/m)
Fprnp_‘_f =61.5 kN/m

Msur 1= Four_ % (her - 2 % das) /2 = 48.3 kKNm/m

Mm_ a = Fm a s (Nett + 2 x Nyater - 3 % dag} /3 = 39.5 kNm/m
Mzt = Fm b ¢ % {Rwater - 2 x dgg} / 2 = 25.3 kNm/m

Ms 1= Fs 1 % (hwater - 3 x das) / 3= 4.7 kNm/m

Muyater t = Fwater r % (Nuwater - 3 x das} / 3 = 7.7 KNm/m

Mot = Msur £ + Mm_a 1+ M b 5 + Ms 1 + Maater £ = 125.6 kNm/m

Muall_f = Waall_1 % (lios + twar / 2) = 46.1 KNm/m
Mbese 1 = Whase 1 % [base / 2 = 11.9 kKNm/m

My ¢ = W, 1 X ligad = 155.4 KNm/m

Mrast_t = Muwail s + Mbase r + My 1= 213.4 KNm/m

Rt = Wgogm_f = 164.0 kN/m
Xpar_§ = lbase / 2 =775 mm
e = abs({fase / 2) - Xbar_f} = 0 MM
Reaction acts within middie third of base
Proe 1 = (Rr / lbase) - {8 x Ry x &/ loase } = 105.8 kN/m®
Pheet 1 = {Rr / lbase) + (6 x Ry x €/ lpase’) = 105.8 kN/m?
rate = {Pios,f - Phest 1) / lase = 0.00 kN/m*/m
Petem to6_f = MaX(Proo ¢ - {(Fate x loe), 0 kN/mM?) = 105.8 kN/m’
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Bearing pressure at mid stem
Bearing pressure at stem / heel

Pstem_mid_{ = max(pme_f - {rate x (|loe + tyan / 2)), 0 kNImZ) =105.8 kN.’m2
Pstem._hest f = MaX(Pioe. - (Fate x (hoe + tyar)), 0 KN/M?) = 105.8 kN/m?

Calculate propping forces to top and base of wall

Propping force to top of wall

Fprop__lopwf = (Mntj' Mrestﬁf + Ry % lbase /2 - Fpmp_( % {base f 2) / {hstem + fhase / 2) = 9.838 kN/m

Propping force to hase of wall

Fprop_base_f = Fprop_t - Fprop_top_t = 51.702 kN/m

Design of reinforced concrete retaining wall toe (BS 8002:1994)

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Base details
Minimum area of reinforcement
Cover to reinforcement in toe

Calculate shear for toe design
Shear from bearing pressure
Shear from weight of base

Total shear for toe design

Calculate moment for toe design
Moment from bearing pressure
Moment from weight of base

Total moment for toe design

fou = 35 N/mm?
f, = 500 N/mm®

k=013 %
Cioe = 50 mm

Vice bear = (Ptes_f + Pstem_toe_f} X loe / 2 = 127 KN/m

Vice_wi_base = Yi.d X Ybase X ltoe % thase = 11.9 kN/m

Vige = Vise_poar - Vioe_wi_base = 115.1 KN/m

Mice_pear = (2 X Proe_f + Patem_mid_f)  (hos + twan / 2)° 1 6 = 100 kNm/m
Mioe wt base = (¥ d X Ybase X toase % {oe + twar / 2)° 1 2) = 9.4 KNm/m

Mice = Mioe_bear - Mioe_wi_base = 90.7 kNm/m

|+ 100-»]

Check toe in bending
Width of toe
Depth of reinforcement

Constant
Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

b =1000 mm/m

dioe = tbase — Cioa — {B10a/ 2) = 244.0 mm
Kioe = Mige / (b X dlc;e2 X fcu) =0.044

Compvression reinforcement is not required
Zioe = MIN{0.5 + V(0.25 - (Min(Kios, 0.225) 1 0.9)),0.95) x dice

Zios = 232 Mm

As_tue_des = Mige / (08? X fy x Zioe) =900 mmzlm

As_tne_min = k x b X thase = 390 mmzfm

As_tos_req = Max(Asﬁloefdes. As_tos_min} = 900 mmzl'm

12 mm dia.bars @ 100 mm centres

As_toe_prov = 1131 mm*/m

PASS - Reinforcement provided at the retaining wall foe is adequate
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Check shear resistance at toe
Design shear stress
Allowable shear siress

From BS8110:Part 1:1957 — Table 3.8
Design concrete shear stress

Vios = Vige / (B % dioe) = 0.472 N/mm”®
Vadm = Min(0.8 x ¥(fou / 1 Nfmm?), 5) x 1 Nimm? = 4.733 N/mm”
PASS - Design shear stress is less than maximum shear stress

Vo toe = 0.618 N/mm®
Vioe < Vc_toe « NO shear reinforcement required

Design of reinforced concrete retaining wall stem (BS 8002:1994)

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Wall details

Minimum area of reinforcement
Cover to reinforcement in stem
Cover to reinforcement in wall

Factored horizontal at-rest forces on stem
Surcharge

Moist backfill above water table

Moist backfill below water table

Saturated backfill

Water

Calculate shear for stem design
Surcharge

Moist backfifl above water table
Moist backfill below water table
Saturated backfilt

Water

Total shear for stem design

Caiculate moment for stem design
Surcharge

Moist backfill above water table
Moist backfilt below water table
Saturated backfill

Water

Total moment for stem design

Calculate moment for wall design
Surcharge

Moist backfill above water fable
kNm/m

Moist backfill below water table
Saturated backfill

Water

kNm/m

Total moment for wali design

fou = 35 Nfmm?
f, = 500 N/mm®

k=013%
Cstem — 50 mm
Cwall = 50 mm

Fe sur £ = v11 x Ko x Surcharge x (Nef - toase - das) = 27.4 kN/m

Fo mar= 0.5 x ¥ % Ko x ¥im % (Nerr - toase - das ~ hsa)” = 19.1 kN/m
Fs m. bt = ¥ e X Ko % ¥m % (hair - tbase - Qas = Deat) % Nsar = 27 KN/m
Fe sr=0.5 % vt 6 x Ko x {fs Ywater) % hsat® = 6.1 KN/m

Fs water 1= 0.5 X ¥: e X Ywater X Neat’ = 9.9 KN/m

Vs sur =5 x Fs su 1/ 8 = 17.1 kKN/m
Ve m ar= Fomarxbix((5xL?-b/(5xL% =10 kNim

Ve m b= Fsmpbix (8-(n°x(4-n))/8=246kN/m

Vi sr=Fssx (1@ x((5xL)-a)/{20 xLY) = 5.8 kN/m

Vs water 1= Fo_water_ x (1 - (af x ((5 x L) - @ / {20 x L%)) = 9.4 kKN/m
Vatem = Vs sur f+ Vs ma i+ Vs mn 1+ Ve s 1+ Vs water 1= 66.9 kN/m

Ms sur = Fs_sur f x L/ 8= 10.4 kNm/m
Ms_m.a=Fomarxbix{(5xL%~(3xb%)/ (15 x L% = 8.8 kNm/im

Ms mb=Fsmbfxax{2- ny? /8 =11 kNm/m

Ms s = Fs s ¢ xax((3xa’)-(15xaxL) +{20xL))/(B0xL?) = 1.9 kNm/m
Ms_water = Fe_water 1 xap{{3xa’)-{(15xapd)+(20xL%)/(60xL%) = 3.1 kNm/m
Mstam = Ms sur + Ms m a2 * Ms_m b+ Ms_s + Ms water = 35.3 kNm/m

My_sur = 9 % Fs_sue g x L/ 128 = 5.9 kNm/m
My m a = Fs maf x 0.577xbix[(b+5xaxL*)/(5xL%)-0.5777/3] = 6.9

Mu m_b = Fs mb_ % @ x {((8-n"x(4-n))* /16)-4+nx(4-n))/8 = 4.1 kNm/m
My s = Fs s 1 x [afxxx((8xL)-a){20xL%)-(x-byy” /(3xa’)] = 0.5 kNm/m
My water = Fs_water 1 x [arxox((5xL)-a )/ (20xL)-(x-b)* /(3xa’)] = 0.8

Muaii = My sur + My m_a + My m b + Ma s + Mu_water = 18.2 kNm/m
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Check wall stem in bending
Width of wall stem
Debth of reinforcement

Constant
Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at wall stem
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress

Check mid height of wall in bending
Depth of reinforcement

Constant
Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

b = 1000 mm/m
dstern = twant = Cotem — ($stem/ 2} = 295.0 mm
Kstem = Mster / (B x dster” x feu) = 0.012
Compression reinforcement is not required
Zsem = MIN{0.5 + V(0.25 - (Min(Ketem, 0.225) / 0.9)),0.95) % dstem
Zstem = 280 mm
As_stem_des = Mstem / (0.87 x T, x Zstem) = 289 mm’/m
As stom min = K % B X tyay = 455 mm*/m
Ag_ stem_req = Max(As_siem des, As_stem_min) = 455 mm>/m
B785 mesh
As_siem_prov = 785 mm’/m

PASS - Reinforcement provided at the retaining wall stem is adequate

Vstem = Vstem / (B % dstem) = 0.227 N/mm?
Vadm = mMin(0.8 x Y(fou / 1 N/mm?), 5) x 1 N/mm® = 4,733 Nfmm?
PASS - Design shear stress is less than maximum shear stress

Ve_stom = 0.491 N/mm?
Vstem < Ye_stem - NO shear reinforcement required

dwalt = twalt — Gwall — (wan / 2) = 295.0 mm
Kuvett = Muati / (B x dwar’” x o) = 0.006
Compression reinforcement is not required
Zwa = Min(0.5 + ¥(0.25 - (min(Kyap, 0.225) / 0.9)),0.95) % dwan
Zwar = 280 mm
As_wail_dos = Man / (0.87 x fy x Zyay) = 149 mm*/m
As wali_nin = K X b x tyay = 455 mm’/m
As wall_req = Max{As_wali_des, As_wai_min) = 455 mm-/m
B785 mesh
As wall_prov = 785 mmZ/m

PASS - Reinforcement provided to the retaining wall at mid height is adequate

Check retaining wall deflection
Basic span/effective depth ratio

ratiopas = 20
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Design service stress
Modification factor

Maximum span/effective depth ratio

Actual span/effective depth ratio

fs= 2 x f; % Ag_stem_req / (3 X As_stem_prov) = 193.1 Nfmm*
factorians = MIN(0.55 + (477 Nimm? - /(120 x (0.9 N/mm? + (Mstem/(b x dsen))),2) = 2.00
ratiomax = ratiopas x factorens = 40.00

ratioac = hstem f dstern = 9.83

ndicative retaining wall reinforcement diagram

Toe reinforcement

‘Wall reinforcement

PASS - Span to depth ratio is acceptable

Slem reinforcement

Starler reinforcerment

Toe bars - 12 mm dia.@ 100 mm centres - {1131 mm“m)
Wall mesh - B785 - (785 mm“/m)
Stem mesh - B785 - (785 mm®“/m)
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BASEMENT IMPACT ASSESMENT
Job 16.303

Appendix C

Underpin method statement

90 Meadrow Godalming Surrey GU7 3HY Page 46 of 47
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Company Registration No.3401843, VAT No.757 0489 03
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METHOD STATEMENT

UNDERPINNING
EMPORARY PROPS INSTALLED AGAINST

EACHPINTS EXCAVATED AND IS NO MORE THAN IM IN WIDTH ANO IS POURED STRICTLY IN LINE WITH THE

STAGE 1

POUR STRIP
FOUNDATION

PLYWOOD TEMPORARY SH NG WHILS
STRIP FOOTING IS POURED AND CURED.

SEQUENC E AN O THE STRUC TURAL ENGINEERS DETAILS WITH PROPS INSTALLED, 4 FOR EACH PIN ENSURE THAT THE

HICKNESS OF THE UNDERP |

MATCHES THE THICKNESS OF THE PARTY WALL UNLESS SHOWN OTHERWISE AS TH

| TEMPORARY PROPS INSTALLED AGAINST
| PLYWOOD TEMPORARY SHUTTERING WHILST

Il

A1

BATTERED BACK GROUND TO ANGLE OF
REPOSE
WIDTH OF PINNO MORE THAM IM WIDE

EMPORARY PROPS (4-6 PER PIN)

NSTALLED TO SUPPORT FORMWORK WHILST
VERTICAL SECTION OF UNDERPIN IS POURED

(REMOVE 48HRS AFTER POUR).

ef]

"~ Wbr:ia

FACE OF SHUTTERING

BATTERED BACK GROUND TO ANGLE OF
REPOSE

VERTICAL RE - INFORCEMENT IS CONNECTED

TO EXPOSED REINFORCEMENT FROM TOE
SECTION

EXCAVAT ION FOR EACH UNDERPIN PROGRESSES THE THICKNESS ANO DEPTH OF THE PIN WILL BE CAREFULLY
MON ITORED, ENSURING A VERTICAL AND WHERE POSSIBLE SMOOTH SHUTTERING FACE AGAINST THE SUBSTRATE SOIL.
EACH PIN WILL BE POURED IN 4 STAGES AS FOLLOWS

THE REINFORCEMENT WILL BE INSTALLED IN THE TOE SECTION - REFER TO STRUCTURAL ENGINEERS DETAILS. THE
TOE WILL BE POURED WITH SHUTTERING PROPPED AT HIGH AND LOW LEVEL AT THE BACK OF THE PIN IF
NECESSARY (GROUND COND ITIONS WILL DICTATE THIS) STOP SPOIL FALLING INTO THE EXCAVATION.

24 HOURS Al THE TOE HAS BEEN POURED MESH WILL BE INSTAL THE VERTICAL SECT ( TO
STRUC TURAL ENGINEERS DETAILS) SHUTTERING WILL BE INSTALLED ON THE NEAR SIDE OF THE PIN ANO PROPPED
USING ACRO PROPS AT HIGH AND LOW LEVEL (4 OR 6 IN TOTAL) THE VERTICAL SECTION OF THE PIN WILL B
POURED

48 HOURS AFTER THE PIN HAS BEEN POURED, THE PROPS AND SHUTTERING CAN BE REMOVED BEFORE THE NEXT
PIN IN THE SEQUENCE (NOT ADJACENT) IS STAPTED. FINALLY 75MM OF DRYPACKING IS RAMMED IN TO THE GAP
BETWEEN THE TOP OF THE PIN AND THE UNDERSIDE OF THE EXISTING FOUNDATION WITH THE EXPOSED SECTIO!

OF THE FOOTING ON THE NEARSIDE BEING REMOVED. TEMPORARY PROPP ING (ACRO PROPS) IS INSTALLED TO
SUPPORT THE PIN ONCE THE SHUTTERING HAS BEEN REMOV ED, WITH 2 ACROSS AT HIGH LEVEL AND 2 ACROSS AT
LOW LEVEL PER PIN.

THE CENTRAL AREA OF EXCAVATION SHALL NOT BE CARRIED OUT UNTIL THE PERIMETER UNDERPINNED RETAINING
WALLS HAVE BEEN COMPLETED

HE CENTRAL SECTION WILL NOW BE EXCAVATED AND THIS WILL BE DONE IN 3 SECTION S TO AVOID ANY SLIPPAGE.
LATERAL MABEY BRACING STRUTS OR SIMILAR WILL BE INSTALLED TO COUNTER THIS. THE RE-INFORCED MESH WILL
BE PREPARED AN O LAID ANO WILL BE OVERLAPPED TO ENSURE INTEGRITY. THE BASEMENT SLAB IS CAST AS
DETAILED BY THE STRUC TURAL ENGINEER AND WILL BE CAST IN 3 SECTIONS, WITH ONLY | SECTION BEING
EXCAVATED ANO POURED AT ATIM

ONCE THE CONCRETE SLAB HAS BEEN POURED, THE STRUTS WILL BE REMOVED 48 HOURS AFTER THE POUR AND
THE SEQUENC E IS FOLLOWED AGAIN FOR THE NEXT SECTION

FOR CENTRAL AREA OF EXCAVATION REFER TO DWG 1 5.052. T2.CI

| TOE IS POURED ANO CURED.

REPOSE

TOE IS POURED FIRST AND CURED FOR 24
HRS BEFORE THE VERTICAL SECTION IS

POURED WITH FORMWORK BEING INSTALLED

ON OWNERS SIDE

STAGE 2

POUR TOE / BASE
FOUNDATION

I, Fm
| BATTERED BACK GROUND TO ANGLE OF

WIDTH OF PIN NO MORE THAM IM WIDE.

75MM, DRYPACK ING

EXISTING BRICK NG
TO BE REMOVED

D
—

PROP AFTER FORMWORK HAS BEEN STRUCK
(2 PROPS PER PIN - | AT HIGH AND ON
AT LOW LEVEL)
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P PRELIMINARY

Rev . Description ote

AND DESIGNS LTD

Consulting Engineers
90 Meodrow , Godalming, Surrey GU7 J HY
Tel. 01483 418140

Fax. 01483 421304
E Mail info @o n ddesigns .co.uk

STAGE 3

POUR VERTICAL PIN
TIED INTO TOE

STAGE 4

DRY PACK TO TOP OF
PIN AND SUPPORT PIN

Y TYPICAL
o STANDARD UNDERPINNING
METHODOLOGY
Scale AS SHOWN ° At Job No.
Date 1 6303
NOV. 2016
DG JAL SK-02
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