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RAFT FOUNDATION DESIGN (BS8110 : PART 1 : 1997)
Tedds calculation version 1.0.12
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Soil and raft definition

Soil definition
Allowable bearing pressure

Booot

& Oedge Asslabbtm
A,

sedgebtm
bedge

Number of types of soil forming sub-soil

Soil density
Depth of hardcore beneath slab

Depth of hardcore beneath thickenings

Density of hardcore

Basic assumed diameter of local depression

Diameter under slab modified for hardcore

Diameter under thickenings modified for hardcore

Raft slab definition

Max dimension/max dimension between joints

Slab thickness

Concrete strength

Poissons ratio of concrete

Slab mesh reinforcement strength

Partial safety factor for steel reinforcement

Qallow = 50.0 KN/m?

One type only

Firm

hhcoreslab = 150 mm (Dispersal allowed for bearing pressure check)
hhcorethick = 150 mm  (Dispersal allowed for bearing pressure check)
Yheore = 20.0 kKN/m?

d)depbasic =1500mm

(depslab = Qdepbasic = Nhcorestab = 1350 mm

(I)depthick = d)depbasic - hhcorethick = 1350 mm

Imax = 3.000 m
hsiab = 150 mm

fou = 35 N/mm?
v=0.2

fyslab = 500 N/mm?
s =1.15

From C&CA document ‘Concrete ground floors’ Table 5

Minimum mesh required in top for shrinkage

Actual mesh provided in top
Mesh provided in bottom

Top mesh bar diameter
Bottom mesh bar diameter
Cover to top reinforcement
Cover to bottom reinforcement

Average effective depth of top reinforcement

Average effective depth of bottom reinforcement

A142

A393 (Assiabtop = 393 mm?2/m)

A393 (Assiabbtm = 393 mm?2/m)
Oslabtop = 10 mm

Oslabbtm = 10 mm

Ctop = 20 mm

Cotm = 35 mm

distabav = hsiab - Ctop - siabtop = 120 mm

dbstabav = hsiab - Cbtm - Oslabbtm = 105 mm
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Overall average effective depth
Minimum effective depth of top reinforcement
Minimum effective depth of bottom reinforcement

Edge beam definition

Overall depth

Width

Depth of boot

Width of boot

Angle of chamfer to horizontal
Strength of main bar reinforcement
Strength of link reinforcement
Reinforcement provided in top
Reinforcement provided in bottom
Link reinforcement provided

Bottom cover to links

Effective depth of top reinforcement
Effective depth of bottom reinforcement
Boot main reinforcement

Effective depth of boot reinforcement

Internal slab design checks

Basic loading
Slab self weight
Hardcore

Applied loading

Uniformly distributed dead load
Uniformly distributed live load
Slab load number 1

Load type

Dead load 1

Live load 1

Ultimate load 1

Line load 1 width

Dead load 2

Live load 2

Ultimate load 2

Line load 2 width

Internal slab bearing pressure check

Total uniform load at formation level

Bearing pressure beneath load number 1
Net bearing pressure available to resist line load
Line load 1

Net ‘ultimate’ bearing pressure available
Loaded width required at formation

Effective loaded width at u/side slab

Effective net ult bearing pressure at u/side slab

dsiabav = (dtslabav + dbslabav)/2 =113 mm
distabmin = dtslabav - (I)slabtop/z =115 mm
dbsiabmin = dbslabay - (I)slabb(m/z =100 mm

hedge = 300 mm

bedge = 300 mm

hboot = 200 mm

bboot =175 mm

Oedge = 60 deg

f, = 500 N/mm?

fys = 500 N/mm?

3 H12 bars (Asedgetop = 339 mm?)

3 H12 bars (Asedgebtm = 339 mm?2)

2 H12 legs at 300 ctrs (Asv/sv = 0.754 mm)

Cbeam = 35 mm

dedgetop = Nedge - Ctop - (slabtop = Pedgelink - Pedgetop/2 = 252 mm
dedgebtm = Nedge - Cheam = Qedgelink = Qedgebtm/2 = 247 mm
H12 bars at 300 ctrs (Asboot = 377 mm?/m)

dboot = Nboot = Cbeam - Pboot/2 = 159 mm

Wslab = 24 kN/m?3 x hsiab = 3.6 kN/m?

Whcoreslab = Yhcore X Nheoresiab = 3.0 KN/m?

Woudl = 5.0 KN/m?
Wiugl = 5.0 kKN/m?

Two way line load

wp11 = 2.0 KN/m

wr11 = 2.0 kN/m

Wutt1 = 1.4 x wp11 + 1.6 x wiir = 6.0 kN/m
b11 =600 mm

wp21 = 2.0 KN/m

wi21 = 2.0 kN/m

Wutz1 = 1.4 x Wp21 + 1.6 x wi21 = 6.0 kN/m
b21 =500 mm

Wudl = Wsiab + Wheoreslab + Wpudl + Wiual = 16.6 kKN/m?
Qnet = Qallow = Wudl = 33.4 kN/m?

Qnetult! = Qnet X Wuit11/(Wp11 + Wir1) = 50.1 KN/m?
Ireq11 = Wult11/QnetuIt1 =0.120 m
leit11 = max(b11, lreqt1 - 2 x hncoresiab x tan(30)) = 0.600 m

Qnetuttefit = Qnetult1 X lreqit/lerr11 = 10.0 KN/m?




‘. Te kla Project

Tedds Rear 1 storey extension - RAFT FOUNDATION - 150mm slab

Job no.

2023-7459

PlanningApplications.com

Calcs for Start page no./Revision
S”L"Vmg HEUSG'SUPpefgé’;r;BR;’ad Mr Colin Williams, 59 Oakhill Road, Horsham RH13 5LE 3
oldingham Surrey
support@planningapplications.com Calcs by Calcs date Checked by Checked date Approved by Approved date
07922 148 701 SB 16/10/2023 DB 16/10/2023 SB 16/10/2023

Cantilever bending moment

Line load 2

Net ‘ultimate’ bearing pressure available
Loaded width required at formation
Effective loaded width at u/side slab

Effective net ult bearing pressure at u/side slab

Cantilever bending moment
Maximum cantilever moment
Reinforcement required in bottom
Maximum cantilever moment

K factor

Lever arm

Area of steel required

Mecant11 = Qnetutterrt X [(lefr11 - 011)/2]%/2 = 0.0 KNm/m

Qnetulz = Qnet X Wui21/(Wp21 + Wi21) = 50.1 kN/m?

lreq21 = Wuit21/Qneturz = 0.120 m

lefiz1 = max(bz1, lreq21 - 2 x hncoresiab x tan(30)) = 0.500 m
Qnetuttef2 = Qnetuttz X lreq21/lefz1 = 12.0 kKN/m?

Mcant21 = Qnetuttefiz X [(lefr21 - D21)/2]%/2 = 0.0 KNm/m

Mcantt = max(Mcant11, Mcant21) = 0.0 KNm/m

Mcantmax = 0.0 KNm/m

Ksiabbp = Moantmax/(feu X dbsiabmin?) = 0.000

Zstabbp = Obsiabmin X MiN(0.95, 0.5 + V(0.25 - Ksiabbp/0.9)) = 95.0 mm
Assiabbpreq = Mecantmax/((1.0/ys) x fysiab X Zsiabbp) = 0 mm?2/m

PASS - Assiabbpreq <= Assiabbtm - Area of reinforcement provided to distribute the load is adequate

Internal slab bending and shear check

Applied bending moments
Span of slab

Ultimate self weight udl

Self weight moment at centre
Self weight moment at edge
Self weight shear force at edge

The allowable bearing pressure will not be exceeded

Isiab = Qdepsiab + disiabay = 1470 mm

Wewuit = 1.4 X Wsiab = 5.0 KN/m?

Mcsw = Wswuit X lsiab? x (1 + v) /64 = 0.2 KNm/m
Mesw = Wswuit X lsiab? / 32 = 0.3 kNm/m

Vsw = Wswuit X lsiab / 4 = 1.9 KN/m

Moments due to applied uniformly distributed loads

Ultimate applied udl

Moment at centre

Moment at edge

Shear force at edge

Moment due to load number 1
Approximate equivalent udl line load 1
Approximate equivalent udl line load 2
Moment at centre

Moment at edge

Shear force at edge

Resultant moments and shears
Total moment at edge

Total moment at centre

Total shear force

Reinforcement required in top
K factor

Lever arm

Area of steel required for bending
Minimum area of steel required
Area of steel required

Wudiat = 1.4 x Wpugi + 1.6 x Wiua = 15.0 kN/m?
Mcudi = Wudiut X lsiab? x (1 + v) / 64 = 0.6 KNm/m
Meudi = Wudiuit X lsiab® / 32 = 1.0 KNm/m

Vud = Wudlutt X Isiab/ 4 = 5.5 KN/m

Wudit1 = Wuirt1/(2 x 0.3 x lsian) = 6.8 KN/m?

Wudiz1 = Wuizt/(2 x 0.3 x lsiap) = 6.8 kKN/m?

Mc1 = (Wudit1+Wudiz1) X lsian? x (1 + v) / 64 = 0.6 kNm/m
Me1 = (Wudi11+Wudi21) % lsiab? / 32 = 0.9 KNm/m

Vi1 = (Wudit1+Wudi21) X lsiab/ 4 = 5.0 KN/m

Msze = 2.3 KNm/m
Mszc = 1.4 kNm/m
Vs =12.4 KkN/m

Ksiabtop = Mze/(fou x disiabav?) = 0.005

Zerabtop = isiabay x MIN(0.95, 0.5 + V(0.25 - Keiabiop/0.9)) = 114.0 mm
Assiabtopbend = Mze/((1.0/ys) x fysiab X Zsiabtop) = 46 mm?2/m

Assiabmin = 0.0013 x hsiab = 195 mm?/m

Assiabtopreq = maX(AssIabtopbend, Asslabmin) =195 mm?/m

PASS - Asslabtopreq <= Assiabtop - Area of reinforcement provided in top to span local depressions is adequate
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Reinforcement required in bottom
K factor

Lever arm

Area of steel required for bending
Area of steel required

Kstabbtm = Mzc/(fou x dbsiabayv?) = 0.004

Zstabbtm = bsiaav x MiN(0.95, 0.5 + V(0.25 - Keiappm/0.9)) = 99.7 mm
Asstabbtmbend = Mzc/((1.0/ys) X fysiab X Zstabbtm) = 31 mm?2/m

Assiabbtmreq = MaX(Assiabbtmbend, Assiabmin) = 195 mm?2/m

PASS - Assiabbtmreq <= Assiabbtm - Area of reinforcement provided in bottom to span local depressions is adequate

Shear check

Applied shear stress

Tension steel ratio

From BS8110-1:1997 - Table 3.8
Design concrete shear strength

Internal slab deflection check
Basic allowable span to depth ratio
Moment factor

Steel service stress

Modification factor

Modified allowable span to depth ratio
Actual span to depth ratio

Edge beam design checks

Basic loading

Hardcore

Edge beam

Rectangular beam element
Boot element

Chamfer element

Slab element

Edge beam self weight
Edge load number 1
Load type

Dead load

Live load

Ultimate load

Longitudinal line load width

Centroid of load from outside face of raft

Edge beam bearing pressure check
Effective bearing width of edge beam
Total uniform load at formation level

v = Vs/disiabmin = 0.108 N/mm?
p= 100 x Asslabtop/dtslabmin =0.342

Ve = 0.675 N/mm?
PASS - v <= v - Shear capacity of the slab is adequate

Ratiopasic = 26.0

Miactor = Mzc/dbsiabav? = 0.124 N/mm?

fs = 2/3 x fysiab X Asslabbtmbend/Assiabbtm = 26.660 N/mm?

MFsiab = min(2.0, 0.55 + [(477N/mm? - £5)/(120 x (0.9N/mm?2 + Mactor))])
MFsiab = 2.000

Ratioalow = Ratiobasic x MFsiab = 52.000

Ratioactual = Isiab/ dbsiabav = 14.000

PASS - Ratioacwa <= Ratioaiow - Slab span to depth ratio is adequate

Whcorethick = Yhcore X Rhcorethick = 3.0 kN/m?

Whoeam = 24 KN/M? x hedge X Dedge = 2.2 KN/m

Whoot = 24 KN/M?® x hpoot X bBooot = 0.8 KN/m

Wohamfer = 24 KN/M?3 x (hedge - Nsiab)?/(2 x tan(ctedge)) = 0.2 KN/m
Wsiabeimt = 24 KN/M?® x hgiab x (Nedge - Nsiab)/tan(cteage) = 0.3 KN/m

Wedge = Wpeam + Whboot ¥ Wchamfer ¥ Wslabelmt = 3.5 kN/m

Longitudinal line load

Wpedge1 = 5.0 KN/m

Weedget = 2.0 KN/m

Wauitedge1 = 1.4 X Wpedge1 + 1.6 X Wiedge1 = 10.2 KN/m
Dedger = 175 mm

Xedge1 = 88 mm

bbearing = Dedge + Dboot + (hedge - hslab)/tan((ledge) =562 mm
Wudledge = WDudI+WLudI+Wedge/bbearing"‘thorethick =19.2 kN/m?

Centroid of longitudinal and equivalent line loads from outside face of raft

Load x distance for edge load 1

Moment1 = Wuitedge1 X Xedge1 = 0.9 KN

Sum of ultimate longitud’l and equivalent line loads XUDL =10.2 kN/m

Sum of load x distances

Moment = 0.9 kN
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Centroid of loads Xbar = EMoment/ZUDL = 87 mm

Initially assume no moment transferred into slab due to load/reaction eccentricity
Sum of unfactored longitud’l and eff'tive line loads XUDLsls = 7.0 kN/m

Allowable bearing width Datiow = 2 X Xpar + 2 X hncorestab x tan(30) = 348 mm
Bearing pressure due to line/point loads Qiinepoint = XUDLSIS/ baiiow = 20.1 kKN/m?
Total applied bearing pressure Qedge = Qlinepoint + Wudiedge = 39.3 KN/m?

PASS - Qedge <= qailow - Allowable bearing pressure is not exceeded

Edge beam bending check
Divider for moments due to udl's Buai = 10.0

Applied bending moments

Span of edge beam ledge = Qdepthick + dedgetop = 1602 mm

Ultimate self weight udl Wedgeutt = 1.4 X Wedge = 4.9 KN/m

Ultimate slab udl (approx) Wedgesilab = Max(0 kKN/m, 1.4 xWsiabx ((§depthick/2x3/4)-(Dedge+ (Nedge-hsiav)/tan(ctedge))))
Wedgestab = 0.6 KN/m

Self weight and slab bending moment Medgesw = (Wedgeutt + Wedgesiab) X leage?/Buai = 1.4 KNm

Self weight shear force Vedgesw = (Wedgeult + Wedgeslab) X ledge/2 = 4.4 kN

Moments due to applied uniformly distributed loads

Ultimate udl (approx) Wedgeudl = Wudlult X depthick/2 x 3/4 = 7.6 KN/m
Bending moment Medgeudi = Wedgeud! X ledge?/Buai = 1.9 KNm
Shear force Vedgeudl = Wedgeudi X ledge/2 = 6.1 KN
Moment and shear due to load number 1

Bending moment Medget1 = Wuitedge1 X ledge?/Buai = 2.6 KNm
Shear force Vedge1 = Wultedget X ledge/2 = 8.2 kN

Resultant moments and shears
Total moment (hogging and sagging) Msedge = 6.0 KNm
Maximum shear force Vsedge = 18.6 kKN

Reinforcement required in top

Width of section in compression zone Dedgetop = Dedge + Dboot = 475 mm

Average web width bw = bedge + (Nedge/tan(aedge))/2 = 387 mm

K factor Kedgetop = Msedge/ (feu x Dedgetop x dedgetop?) = 0.006

Lever arm Zedgetop = Jedgetop x MIN(0.95, 0.5 + V(0.25 - Kedgetop/0.9)) = 239 mm
Area of steel required for bending Asedgetopbend = Mzedge/((1.0/ys) x fy X Zedgetop) = 57 mm?

Minimum area of steel required Asedgetopmin = 0.0013 x 1.0 x by x hegge = 151 mm?

Area of steel required Asedgetopreq = Max(Asedgetopbend, Asedgetopmin) = 151 mm?

PASS - Asedgetopreq <= Asedgetop - Area of reinforcement provided in top of edge beams is adequate

Reinforcement required in bottom

Width of section in compression zone Dedgebtm = Dedge + (Nedge - hsiab)/tan(aedge) + 0.1 x ledge = 547 mm

K factor Kedgebtm = Mxedge/(feu X Dedgebtm % dedgebtm?) = 0.005

Lever arm Zedgebtm = dedgebtm x MiN(0.95, 0.5 + V(0.25 - Kedgebtm/0.9)) = 235 mm
Area of steel required for bending Asedgebtmbend = Mzeage/((1.0/ys) x fy X Zedgentm) = 58 mm?

Minimum area of steel required Asedgeptmmin = 0.0013 x 1.0 x bw x hegge = 151 mm?

Area of steel required Asedgebtmreq = MaX(Asedgebtmbend, Asedgebtmmin) = 151 mm?

PASS - Asecdgebtmreq <= Asedgebtm - Area of reinforcement provided in bottom of edge beams is adequate
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Edge beam shear check
Applied shear stress

Tension steel ratio

From BS8110-1:1997 - Table 3.8
Design concrete shear strength

Link area to spacing ratio required
Link area to spacing ratio provided

Vedge = VZedge/(bw X dedgetop) =0.191 N/mm?

Pedge = 100 x Asedgetop/(bw X dedgetop) =0.348

Vcedge = 0.558 N/mm?
Vedge <= Vcedge + 0.4N/mm? - Therefore minimum links required
Asy_UPON_Sureqedge = 0.4N/mm? x bw/((1.0/ys) x fys) = 0.356 mm

Asv_UPON_Svprovedge = Nedgelinkxﬂx¢edge|ink2/(4stedge) =0.754 mm

PASS - Asv_UPON_Svregedge <= Asv_UPON_Svprovedge - Shear reinforcement provided in edge beams is adequate

Boot design check

Effective cantilever span

Approximate ultimate bearing pressure
Cantilever moment

Shear force

K factor

Lever arm

Area of reinforcement required

Iboot = bboot + dboot/2 = 255 mm

quit = 1.55 x Qaliow = 77.5 kKN/m?

Mboot = Quit X lboot?/2 = 2.5 KNm/m

Vboot = Quit X lboot = 19.7 KN/m

Kboot = Mboot/(fou x dboot?) = 0.003

Zboot = dboot x MIN(0.95, 0.5 + V(0.25 - Kboot/0.9)) = 151 mm

Asbootreqg = Mboot/((1.0/ys) x fyboot X Zboot) = 38 mm?/m

PASS - Asbootreq <= Asboot - Area of reinforcement provided in boot is adequate for bending

Applied shear stress

Tension steel ratio

From BS8110-1:1997 - Table 3.8
Design concrete shear strength

Corner design checks

Basic loading

Corner bearing pressure check
Total uniform load at formation level

Corner beam bending check
Cantilever span of edge beam

Moment and shear due to self weight
Ultimate self weight udl

Average ultimate slab udl (approx)

Self weight and slab bending moment
Self weight and slab shear force

Moment and shear due to udls
Maximum ultimate udl

Bending moment

Shear force

Resultant moments and shears
Total design moment
Total design shear force

Vboot = Vboot/dboot = 0.124 N/mm?
Pboot = 100 x Asboot/dboot = 0.237

Veboot = 0.551 N/mm?
PASS - Voot <= Veboot - Shear capacity of the boot is adequate

Wudicorner = WDudi+WLudi+Wedge/Dbearing*Wheorethick = 19.2 kN/m?

PASS - Wudicorner <= Qailow - Applied bearing pressure is less than allowable

= Qdepthiok/V(2) + dedgetop/2 = 1081 mm

corner

Wedgeult = 1.4 X Wedge = 4.9 KN/m

Woecornerslab = max(O kN/m,1 .4><Ws|ab><(q)depthick/(\/(z)><2)'(bedge+(hedge'hslab)/tan((ledge))))

Weornersiab = 0.5 KN/m
Mecornersw = (Wedgeult + Wcomerslab) X |corner2/2 =3.1 kNm

Vcornersw = (Wedgeult + Weornersiab) X lcomer = 5.7 kKN

Weornerudl = ((1.4xWpudi)+(1.6XWrud)) X ¢depthick/\/(2) =14.3 kN/m
M cornerudi = Weornerud! X |corner2/6 =2.8 kNm
Vcomerudl = Weornerudl X lcomer/2 = 7.7 KN

Mzxcomer = Mcomerswt Mcomerudi = 5.9 KNm
VZcomer = Vcomersw"’ Vcornerudl =13.5 kN
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Reinforcement required in top of edge beam

K factor

Lever arm

Area of steel required for bending
Minimum area of steel required
Area of steel required

Kcomer = Mscomer! (feu X Dedgetop x dedgetop?) = 0.006

Zoomer = adgetop x MIN(0.95, 0.5 + V(0.25 - Keomer/0.9)) = 239 mm
Ascomerbend = Mscomer/((1.0/ys) x fy x Zcomer) = 57 mm?

Ascornermin = Asedgetopmin = 151 mm?

Ascomer = Max(Ascomerbend, Ascomnermin) = 151 mm?

PASS - Ascorner <= Asedgetop - Area of reinforcement provided in top of edge beams at corners is adequate

Corner beam shear check
Average web width

Applied shear stress

Tension steel ratio

From BS8110-1:1997 - Table 3.8
Design concrete shear strength

Link area to spacing ratio required
Link area to spacing ratio provided

bw = bedge + (hedge/tan(aedge))/z =387 mm
Vcorner = V):corner/(bw X dedgetop) =0.138 N/mm?
Pcorner = 100 x Asedgetop/(bw X dedgetop) =0.348

Vecorer = 0.497 N/mm?
Vcomer <= Vccorner + 0.4N/mm? - Therefore minimum links required
Asy_UPON_Suregcomer = 0.4N/mm? x bw/((1.0/ys) x fys) = 0.356 mm

Asv_Upon_Svprovedge = Nedgelinkxﬂx¢edgelink2/(4XSvedge) =0.754 mm

PASS - Asv_UpPON_Suvregcorner <= Asv_UPON_Svprovedge - Shear reinforcement provided in edge beams at corners is

Corner beam deflection check
Basic allowable span to depth ratio
Moment factor

Steel service stress

Modification factor

Modified allowable span to depth ratio
Actual span to depth ratio

PASS -

adequate

Ratiobasiccorner = 7.0
Mtactorcomer = Mzcomer/ (Dedgetop X dedgetop?) = 0.195 N/mm?
fscomer = 2/3 x fy x Ascomerbend/Asedgetop = 55.574 N/mm?
MPF comer=min(2.0,0.55+[(477N/mm?-fscomer)/(120x(0.9N/mmM?+Mactorcorner))])
MFcomer = 2.000
Ratioaiowcomer = Ratiobasiccorner X MFcomer = 14.000
Ratioactuaicorner = lcorner/ dedgetop = 4.288
RatiOactualcorner <= RatiOaiowcorner - Edge beam span to depth ratio is adequate




