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1 Introduction

This report has been prepared in support of the Planning application to alter this house which
includes extending the basement on both sides of this four-storey late Georgian detached
house. The house is in the Hampstead conservation area, and is listed Grade Il.

The proposed alterations include demolishing and rebuilding two wings to the house with a
basement under each. The wings are a relatively modern addition to the original building and
have been remodelled several times over the years. The historic central part of the house has an
original lower ground floor level under its entire footprint. In order to coordinate with the existing
lower ground floor and raised ground floor levels, the wings will be set such that the proposed
basement level is approximately 1m lower than the existing lower ground level; see site location
and relevant historic maps in Appendix A. The house is in the Hampstead conservation area,
but is not listed.

2 Desk Study

Site History

With reference to Figure 2 and Figure 3 the site has been a house since before 1866, and is
assumed to have been previously undeveloped. As can be seen, several of the houses on the
street were demolished and some rebuilt in the period between the two maps being produced.
Additionally, there is record of WW2 bombing in the area and that the property suffered some
minor blast damage, see Figure 4 and Figure 5. A preliminary UXO Risk Assessment was
carried out before the Site Investigation and gives recommendation that a more detailed
assessment should be carried out which will be completed before construction commences.

Geology

The site is underlain by London Clay formation as was found in historic record, see Figure 6,
and confirmed with the site investigation carried out. The site investigation comprised trial pits
and several boreholes which extended to a depth greater than the proposed excavation -
ground water was not encountered.

Further information can be found in the accompanying report(s) produced by GEA which cover
Geology and Hydrogeology, and includes their Interpretative Site Investigation report.

3 Hydrology, Drainage and Flood Risk

The site is not within the catchment of the Hampstead Heath Pond Chain, which is
approximately 130m to the north-east of the site, see Figure 7.

The site surface area is currently approximately 1510m?, of which approximately 700m? is
permeable. The property drains to a combined drainage system which discharges to the
combined public sewer in Keats Grove. Refer to Drainage CCTV Survey drawing, Figure 8, for
existing drainage arrangements and Thames Water Asset search, see Figure 9.

The proposed site surface area will be unchanged. The footprint of the proposed building
footprint is ~5m? larger than the existing however this area is already hardstanding and so there
will be no increase in hardstanding as a result. Refer to the accompanying existing and
proposed architectural drawings.

The site is located in Flood Zone 1 and is not at risk of flooding. The site is not at risk of flooding
from rivers or the sea, surface water flooding or reservoir flooding. Refer to Environment Agency
Flood Risk map, Figure 10, and Surface Water Flooding map, see Figure 11.
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The site is not within a Critical Drainage Area.

4 CPG Basements - Screening, Scoping and Additional Assessments

Refer to Geotechnical and Environmental Associates, GEA’s accompanying report for
Screening, Scoping and Basement Impact Assessment. As identified in this report, part of the
works will be taking place within a tree root protection zone and the impact of this is assessed
in the accompanying Arboricultural Report.

5 Construction Methodology

See Appendix C for the proposed construction type and sequencing; and Appendix D for
supporting calculations.
This section is to be read in conjunction with the Construction Management Plan.

Substructure

The basement structures will be formed in an underpinning construction method with base and
ground floor slab to form a stiff concrete box. This is due to the relatively shallow depth of the
excavation required and as it allows retention of existing structures. Notably, all of the walls that
are to be underpinned are that of the Building Owner and therefore are not Party Structure.

Superstructure

The wings will be single storey above ground and are currently proposed to be constructed in
loadbearing masonry with timber and steel roof structures.

Where the existing boundary wall with number 12A is retained this will be provided with
temporary restraint during the work until this wall is tied back to the new roof structure.

External Works

There are no retaining walls proposed in the landscaping works. The proposed basements will
conflict with existing below ground drainage, hence this will be reconfigured during the works.
Existing drainage will be diverted or pumped as required during the works to ensure that the
system remains in operation all the time. Details of both any temporary drainage diversions and
the new proposals will be agreed through the Party Wall process.

Codes and Standards

The works will be designed in accordance with the relevant British Standards.
Loadings

Area Load (kN/m?)

Floors 2.5

Roofs 0.8

Retaining - surcharge 10

Design Fire Periods

The concrete structure will be designed to provide an inherent fire resistance of 60mins. Fire
protection of the single storey superstructure will be by lining/encasement to the Architect’s
details.

Disproportionate Collapse
Class 1 to Part A3 — no special measures required.
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Calculations

Conservative geotechnical parameters for soil density, cohesion and an accidental scenario of
retained water level have been adopted for the design. Heave of the clays has also been
considered.

Damage Classification

A ground movement analysis has been carried out by GEA as part of their report and should be
referred to for the impact on 12 Keats Grove and the surrounding buildings. Refer to section 10
of their report for the ground movement analysis and section 11 for the resulting damage
assessment; from which they conclude in section 12: “The analysis has concluded that the
predicted damage to the neighbouring properties from the construction of the proposed

basements would be largely ‘Negligible’ with one exception at ‘very slight’.

This relates to damage on the Burland scale, a classification given in Table 6.4 of CIRIA report
C760, where damage Category 0 is ‘Negligible’ and damage Category 1 is ‘very slight’.

Note:

This report has been prepared for The Building Owners and their advisors, for the purposes noted in Section 1, using the
information available to us at the time. It should not be relied upon by anyone else or used for any other purpose. This report is
confidential to our Client; it should only be shown to others with their permission. We retain copyright of this report which should
only be reproduced with our permission.
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Appendix A

Site location and Historic Maps
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Appendix B
Drainage and Hydrology Maps

28412 / Structural Engineer’s BIA Page 11 of 28
Version 4



7 >y b v ™

o Hampstead Chain
NorthEnd & Catchment Boundaries

B Yo

R

Highgato
Ponds

Parliament
Hill

Bathing
Pond

{ampstead

Pavilion

o
—
="

== 2 - . ,/Co’mains Ordnance Survey dat:
[ P [F. @ /3% -Crown copyright and database right 2013

Figure 7: Hampstead Chain Cétohment Boundaries: Figure 4.3 of the Hampstead Heath Ponds Project (March 2013)

—

28412 / Structural Engineer’s BIA Page 12 of 28
Version 4



Gully
Gully
-
—~
-~
> - \
~ 2
\S
A
X
BRC'E\l
HL
o —=
10‘3@/ | BR2
MH2 —
R1
bd
MH1 BR1
BR3 BR2
Connection
from WC
BR2
Land drain “
under drive
Gully/chamber EHE
— — BR1

not visible.
i
—

—

MH9
neighbouring
property

MH8
neighbouring
property

Interceptor
trap

To sewer

Key
— - —  foul water drain
Combined water
drain
— — = surface water drain
D Inspection chamber

Rev 01 - For Information 23/09/19

12 KEATS GROVE

BELOW GROUND
DRAINAGE LAYOUT

Scale 1:200 at A3

www.thedrainagelab.com

Drawing 3032/01 rev. 01

Figure 8: CCTV survey drawing

28412 / Structural Engineer’s BIA
Version 4

Page 13 of 28



28412 / Structural Engineer’s BIA Page 14 of 28
Version 4



Figure 9: Extract from Thames Water Asset search
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Appendix C

Proposed Structural Drawings and Construction Sequence
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PROPOSED BASEMENT CONSTRUCTION

AND METHOD SEQUENCE

Sequence

Note: Temporary support to be provided to retained wall

3 Construct superstructure

1 Demolish structures, retaining and underpinning the garage wall adjacent to 12A.

2 Construct basement in an underpinning sequence (1,4,2,5,3), see sequence below

Underpinning Construction Sequence

Excavate for underpin, installing shoring as progressing

Cast RC base (install drainage if required)

. Cast RC walls & underpins and additional strutting across

. Backfill

. Repeat until all underpins are complete

. Excavate and install walers inc. diagonal bracing struts to mid-height
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to excavate until lower level propping can be completed
. Excavate remaining solil, install drainage, cast base slab.
Cast ground floor slab & stub columns and remove temporary works
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Excavate for underpin, installing shoring as progressing
Cast RC base (install drainage if required)
Cast RC walls & underpins and additional strutting across
Backfill
Repeat until all underpins are complete
Excavate and install walers inc. diagonal bracing struts to mid-height
Batter down to existing foundation level and install lower waler and continue to excavate until lower level propping can be completed
Excavate remaining soil, install drainage, cast base slab.
Cast ground floor slab & stub columns and remove temporary works
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RETAINING WALL ANALYSIS

incorporating Corrigendum No.1

Analysis summary

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

Tedds calculation version 2.9.10

Base thickness

Base density

Height of retained sail
Angle of soil surface
Depth of cover
Height of water
Water density

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

Vertical line load at 3125 mm

Description Unit Capacity | Applied FoS Result
Bearing pressure kN/m? 100 22.8 4.385 PASS
Design summary
Description Unit Provided | Required Utilisation  Result
Stem pO0 rear face - Flexural reinforcement |mm?m  |754.0 680.7 0.90 PASS
Stem p0 - Span/Depth ratio 115 16.6 1.44 FAIL
Base bottom face - Flexural reinforcement |mm#/m  1340.4 718.7 0.54 PASS
Base - Shear resistance kN/m 135.1 46.5 0.34 PASS
Transverse stem reinforcement mm?/m  |392.7 250.0 0.64 PASS
Transverse base reinforcement mm?/m  |392.7 268.1 0.68 PASS
Retaining wall details
Stem type Cantilever
Stem height hstem = 2800 mm In reality the stem will be propped mid

] height during construction and the ground
Stem thickness tstem = 260 mm slab will provide a permanent prop at the

top. This simplistic analysis also neglects
Angle to rear face of stem o =90 deg the stiffening due to the return walls.
: Overall the deflection will be very low

Stem density Yetom = 25 kN/m? from experience. Considered OK
Toe length ltoe = 3000 mm

tbase = 300 mm
Yoase = 25 kN/m?
hret = 1800 mm
B =0deg

dcover = 0 mm
Pwater = 1000 mm
Yw = 9.8 kN/m3

Organic clay
Your = 18 KN/M®
Ysr = 20 kN/m?
o'k =23 deg
ok =11.5deg

Organic clay

Yo = 18 KN/m?®

0ok = 23 deg

Sk = 11.5 deg

Sook = 12 deg
Poearing = 100 kN/m?

Surchargea = 10 kN/m?
Pa1 = 15 kN/m
Pai1 = 5 kN/m
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.L w250 :
General arrangement
Calculate retaining wall geometry
Base Iength lbase = hoe + tstem = 3250 mm
Saturated soil height Nsat = hwater + Deover = 1000 mm
Moist soil henght Nmoist = Nret - Nwater = 800 mMm
Length of surcharge load lsur = lheet = 0 mm
- Distance to vertical component Xsur_v = lbase - Ineel / 2 = 3250 mm
Effective height of wall Neft = hbase + oover + hret = 2100 mm
- Distance to horizontal component Xsur_h = Neft / 2 = 1050 mm
Area of wall stem Astem = hstem X tstem = 0.7 m?
- Distance to vertical component Xstem = ltoe + fstem / 2 = 3125 mm
Area of wall base Abase = lbase X thase = 0.975 m?
- Distance to vertical component Xoase = lpase / 2 = 1625 mm
For undrained soils - Annex C.1(2)
At rest pressure coefficient Ko, = 1.000
Passive pressure coefficient Ke = 1.000
Bearing pressure check
Vertical forces on wall
Wall stem Fstem = Astem X Ystem = 17.5 KN/m
Wall base Foase = Abase X Yoase = 24.4 kN/m
Line loads Fe v =Pa1 + Pai =20 kN/m
Total Ftota\_v = Fstem + Fbase + FP_V + Fwaler_v =61.9 kN/m
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Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Moist retained soil

Base soil
Total

Moments on wall
Wall stem

Wall base

Surcharge load

Line loads

Saturated retained soil
Water

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

RETAINING WALL DESIGN

incorporating National Amendment No.1

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

Fsur h = Ko x cos(drk) x Surchargea x heit = 20.6 KN/m

Fsat.n = Ko x COS(8rk) X (Yer - ) X (Nsat + hbase)? / 2 = 8.4 KN/m

Fuwater h = Y X (Nwater + dcover + hoase)? / 2 = 8.3 KN/m

Frmoist h = Ko x COS(8rk) X ymr X ((Neft - hsat - Nbase)? / 2 + (eft - Nsat - Nbase) X
(hsat + hbase)) = 24 KN/m

Fpass_h = -Kp X COS(8bk) X o X (dcover + hpase)? / 2 = -0.8 KN/m

Fiotal h = Fsur h + Fsat h + Fuater h + Fmoist_h + Fpass h = 60.5 KN/m

Mstem = Fstem X Xstem = 54.7 KNm/m
Mbase = Foase X Xbase = 39.6 KNm/m

Msur = -Fsur_h X Xsur_h = -21.6 KNm/m

Me = (Pat + Pat) x p1 = 62.5 KNm/m
Msat = -Fsat h X Xsat h = -3.7 KNm/m
Mwater = -Fwater_h X Xwater_h = =3.6 KNm/m
Mmoist = -Fmoist_n X Xmoist_h = =20.8 KNm/m

Miotal = Mstem + Mbase + Msur + Mp + Msat + Mwater + Mmoist = 107.2 KNm/m

Base resistance provided by
fri(;tipn with soil
Fprop_base = Frotal h = 60.5 KN/m <—————————{Friction 0.33

_ G = 15kPa
X = Miotal / Fiotal v = 1732 mm A =5m2/m

=i Friction resistance = 75kN/m

€= X-lpase/2 =107 mm Additionally existing founda-
tion and passive resistance

lioad = Ipase = 3250 mm will help significantly
Qtoe = Fotal v / Ibase X (1 - 6 X € / Ipase) = 15.3 KN/m?
Qneel = Fiotal v / Ibase X (1 + 6 X € / Ipase) = 22.8 KN/m?
FOSbp = Poearing / Max(Qioe, Qneel) = 4.385

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

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

Tedds calculation version 2.9.10

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

C30/37

fok = 30 N/mm?2

fek cube = 37 N/mm?

fem = fok + 8 N/mm? = 38 N/mm?

ferm = 0.3 N/mm? x (fo / 1 N/mm?)23 = 2.9 N/mm?
fetk0.05 = 0.7 X fom = 2.0 N/mm?

Ecem = 22 KN/mm2 x (fem / 10 N/mm?)%2 = 32837 N/mm?
Yc = 1.50

occ = 0.85

fog = otoc X fok / yc = 17.0 N/mm?2

hagg = 20 mm

ecuz = 0.0035

ecuz = 0.0035
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Effective compression zone height factor L =0.80

Effective strength factor 1n=1.00

Bending coefficient ky K; = 0.40

Bending coefficient ka Kz =1.00 x (0.6 + 0.0014/ecuz2) = 1.00
Bending coefficient ka Kz =0.40

Bending coefficient ks K4 =1.00 x (0.6 + 0.0014/ecu2) =1.00
Reinforcement details

Characteristic yield strength of reinforcement fyk = 500 N/mm?2

Modulus of elasticity of reinforcement Es = 200000 N/mm?

Partial factor for reinforcing steel - Table 2.1N 1s=1.15

Design yield strength of reinforcement fya = fyk / ys = 435 N/mm?

Cover to reinforcement

Front face of stem Cst = 30 mm

Rear face of stem Csr= 75 mm

Top face of base Cot = 50 mm

Bottom face of base Cob = 75 mm

Bendi ent - Combination No. 1 - KNmi
Loading details - Combination No.1 - KN/m * T ing momet - Combination No.1 - kNmim

. - . i
Loading details - Combination No.2 - kN/im = . CorEENET Bending moment - Gombination Na.2 - kNm/m
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Check stem design at base of stem

Depth of section h =250 mm

Rectangular section in flexure - Section 6.1

Design bending moment combination 1 M = 47.4 kNm/m

Depth to tension reinforcement d=h-cs-¢s/2=169 mm

K=M/(d? x fo) = 0.055
K' = (2 x M % oee/Ye)X(1 - A % (3 - Kq)/(2 x K2))x(h x (8 - Ki)/(2 x Kz))

K'=0.207
K' > K - No compression reinforcement is required

Lever arm z=min(0.5 + 0.5 x (1 -2x K/ (1 X dlec / vc))°*%, 0.95) x d = 160 mm
Depth of neutral axis x=25x%x(d—2z)=22mm
Area of tension reinforcement required Asrreq = M/ (fya x Z) = 681 mm?/m
Tension reinforcement provided 12 dia.bars @ 150 c/c
Area of tension reinforcement provided Asrprov = T X 0s® / (4 X Ssr) = 754 mm?/m
Minimum area of reinforcement - exp.9.1N Asrmin = Max(0.26 x fom / fyk, 0.0013) x d = 255 mm?/m
Maximum area of reinforcement - cl.9.2.1.1(3) Asrmax = 0.04 x h = 10000 mm?/m

maX(AST.fe(]| ASF.ITI\H) / ASf.plOV = 0-903
PASS - Area of reinforcement provided is greater than area of reinforcement required

Library item: Rectangular single output

Deflection control - Section 7.4

Reference reinforcement ratio po = V(f / 1 N/mm?2) / 1000 = 0.005

Required tension reinforcement ratio p = Asrreq / d = 0.004

Required compression reinforcement ratio p' = Asr2req / d2 = 0.000

Structural system factor - Table 7.4N Ko = 0.4

Reinforcement factor - exp.7.17 Ks = min(500 N/mm? / (fyi X Asrreq / Astprov), 1.5) = 1.108

Limiting span to depth ratio - exp.7.16.a min(Ks x Ko x [11 + 1.5 x V(fo / 1 N/mm?2) x po / p + 3.2 x V(fex / 1
N/mm?) x (po / p - 1)%2], 40 x Kp) = 11.5

Actual span to depth ratio hstem / d = 16.6

FAIL - Span to depth ratio exceeds deflection control limit

Crack control - Section 7.3

Limiting crack width Wmax = 0.3 mm
Variable load factor - EN1990 — Table A1.1 y2 =0.3 in reality the stem will be
Serviceability bending moment Msis = 22.3 kKNm/m propped mid height during
construction and the ground
Tensile stress in reinforcement 05 = Msis / (Asrprov X Z) = 184.2 N/mm? slab will provide a permanent
. prop at the top. This simplistic
Load duration Long term analysis also neglects the
. stiffening due to the return
Load duration factor ki=0.4 w_alls. Overall the deﬂecﬂor_l
Effective area of concrete in tension Acet =min(25x (h-d), (h-x)/3,h/2) will be very low from experi-
ence. Considered OK
Acerr = 76079 mm?/m
Mean value of concrete tensile strength feterr = fom = 2.9 N/mm?2
Reinforcement ratio ppefi = Asrprov / Aceri = 0.010
Modular ratio oe = Es / Ecm = 6.091
Bond property coefficient ki=0.8
Strain distribution coefficient k2 = 0.5
ks =3.4
ks = 0.425
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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

Minimum area of reinforcement — cl.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

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 — Table A1.1
Serviceability bending moment

Tensile stress in reinforcement

Load duration

Sr.max = K3 X Cor + K1 X Kz X Kg X dsr / ppei = 461 mm
Wk = Srmax X Max(cs — Ki X (fererr / ppetr) X (1 + 0Ol X pper), 0.6 x Gs) / Es
Wi = 0.255 mm
Wi / Wiax = 0.849
PASS - Maximum crack width is less than limiting crack width

V = 66.5 kN/'m
Crdc=0.18/v: =0.120
k = min(1 + V(200 mm / d), 2) = 2.000
pi = Min(Asrprov / d, 0.02) = 0.004
Vmin = 0.035 N"2/mm x k3?2 x {4%5 = 0.542 N/mm?
Vrde = Max(Cra.e x k x (100 N2/mm* x pi x fa)"?, Vimin) x d
VRae = 96.3 kN/m
V/ Vrde = 0.690
PASS - Design shear resistance exceeds design shear force

Horizontal reinforcement parallel to face of stem - Section 9.6

Asxreq = Max(0.25 x Asrprovs 0.001 X tsiem) = 250 mm?/m

Ssx_max = 400 mm
10 dia.bars @ 200 c/c
Asxprov = TT X ¢sx2 /(4 x ssx) = 393 mm?2/m

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

h =300 mm

M = 64.4 kNm/m
d=h-cob-don/2=217 mm
K =M/ (d? x fe) = 0.046
K'= (2 x M x cee/ye)x(1 - A x (8 - Ki)/(2 x K2))x(h x (8 - Ki)/(2 x Kz))
K'=0.207
K'> K - No compression reinforcement is required
z=min(0.5 + 0.5 x (1 -2x K/ (n x o / yc))°5, 0.95) x d = 206 mm
x=25x(d-2z)=27 mm
Abbreq = M/ (fya x z) = 719 mm?2/m
16 dia.bars @ 150 c/c
Abb.prov = Tt X dbb? / (4 X Sbb) = 1340 mm?3/m
Abbmin = Max(0.26 x fem / fyk, 0.0013) x d = 327 mm?/m
Abbmax = 0.04 x h = 12000 mm?/m
max(Aob.req, Avb.min) / Abb.prov = 0.536

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

Library item: Rectangular single output

Wmax = 0.3 mm

y2=0.3

Msis = 45.4 KNm/m

Gs = Msis / (Abbprov X Z) = 164.3 N/mm?
Long term
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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

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

ki=0.4

Ace =min(2.5x (h-d), (h-x)/3,h/2)
Acei = 90958 mm?/m

fotett = form = 2.9 N/mm?

Ppeft = Abbprov / Acett = 0.015

oe = Es / Ecm = 6.091

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

Srmax = K3 X Cbb + K1 X K2 X Ka X Qoo / ppett = 440 mm
Wk = Srmax X Max(os — ki X (fetett / ppeett) X (1 + Oe X ppetr), 0.6 X ©s) / Es
Wk = 0.217 mm
Wk / Wmax = 0.722
PASS - Maximum crack width is less than limiting crack width

V =46.5 kN/m

Crdc=0.18/vyc =0.120

k = min(1 + V(200 mm / d), 2) = 1.960

p1 = min(Abbprov / d, 0.02) = 0.006

Vmin = 0.035 N"2/mm x k%2 x f«%5 = 0.526 N/mm?

VRd.c = max(Cra.c x k x (100 N2’mm#* x pi x fek)'3, Vimin) x d
VRd.c = 135.1 KN/m

V/ Vrdc = 0.344
PASS - Design shear resistance exceeds design shear force

Secondary transverse reinforcement to base - Section 9.3

Minimum area of reinforcement — cl.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 Abbprov = 268 mm?/m
Sbx_max = 450 mm

10 dia.bars @ 200 c/c

Abxprov = Tt X 0bx® / (4 X Sbx) = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
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150

0+ s 475

10 dia bars @ 200 c/c
horizontal reinforcement
parallel 1o face of stem

10 dia.bars @ 150 cle
12 dia bars @ 150 c/c

10 dia.bars @ 200 c/c

transverse reinfarcement

in base

Reinforcement details

16 dia.bars @ 150 cle

M
12 dia.bars @ 150 ¢/c
e
k3
T
75
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Basement 3D analysis

06
-13
20
26
=3
.,
)
e
=
-
UGZ, (mm)
Cases: 6 (SLS)
pNorm., (kN/m2)
Cases: 6 (SLS)
Bearing Pressure < 100kPa Deformation < 10mm
Base Slab
300 thick slab. Strength OK as max stresses due to retained loads.
Approximate long term heave potential:
= 0.5 x depth of excavation x density of soil = 0.5*2.2x18 = 19.8kN/m?
Weight of basement RC slabs + screeds = (.3+.2+.15)*25 = 16.5kN/m?
Weight of basement walls = 20*25*2.5*0.25/5/10 = 6.25kN/m?
Weight of superstructure = 1.5kN/m?
Total new structure = 24.25kN/m? > 19.8kN/m?
~.OK

Ground Slab
200 thick two-way spanning slab, spanning 5.5m. From Concrete Centre Economic Concrete
Elements guide, extract below, the overall depth required ~140mm < 200mm

~.OK

Table 3.6a
Data for two-way solid slabs: single span
Sncizspanm 40 50 [so

IL = 2.5kN/m? 125 129 153

IL = 5.0kN/m? 125 144 170

IL = 7.5kN/m?2 128 156 183

IL = 10.0 kN/m? 138 168 197
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