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RAFT FOUNDATION DESIGN (BS8110 : PART 1: 1997}
Tedds calculation varsion 1.0.11
A sedgetop Agtabiop

A gecigelink ™

-——-.—"—T_

/

A gslabbim

'/, Bodge

Soll and raft definition

Soil definltion

Allowable bearing pressure

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 ratic of concrete

$lab mesh reinforcement strength

Partial safety factor for steel reinforcement

NN
Page l\A“""""'"

Qatiow = 50.0 kN/m?
One type only
Firm to loose

hicarestsb = 150 mm  (Dispersal allowed for bearing pressure check)
hncoretnick = 158 mm  (Dispersal allowed for bearing pressure check)

Yroore = 20.0 kN/mM®
(depbasic = 2000mm
Poepulab = drepbesic ~ Nhcorastab = 1850 mm
(deptrick = daepbasic - Nhcoremick = 1850 mm

Imex = 6,600 M
Haan = 200 mim

for = 36 N/mm?
v=0.2

fyatan = 500 N/mm?
ys=1.15

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

Minimum mesh reqguired in top for shrinkage
Actua! mesh provided in top

Mesh provided in bottom

Top mesh bar diameter

Bottorn mesh bar diameter

Cover to top reinforcement

Cover to bottom reinforcement

Average effective depth of top reinforcement
Average effective depth of bottom reinforcement
Overall average effective depth

A142

A393 (Assiatop = 393 mmm)

A393 (Assubbm = 353 mmZm)

dsieviop = 10 mm

$siabbem = 10 mm

Cwp = 20 mm

Com = 35 mm

Cistsbay = Rastap = Ciop - Psiabtap = 170 MM
dbstabey = Neiab - Cbim - delabbtm = 165 mm
datsbav = (distabay + dbstabav)/2 = 183 mm
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Minimum effective depth of top reinforcement d in = Jistabay - Geisbiop/2 = 168 mm
Minimum sffective depth of bottom reinforcement  desabmin = d - {atanbom/2 = 160 mm

Edge beam definition

Overall depth

Width

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

internal siab design checks

Basic loading
Slab salf weight
Hardcore

Applied loading

Uniformly distributed dead load
Uniformly distributed live load

Internal slab bearing pressure check
Total uniform load at formation tevel

Internal slab bending and shear check

Applied bending moments
Span of slab

Ulimate self weight udl

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

hedge = 600 mm

bedge = 450 mm

Oladga = 60 deg

f, = 500 N/mm?

fys = 500 N/mm?

3 H16 bars (Assdgetop = 603 mm?)

3 H16 bars (Asecpsbim = 603 mm?)

2 H10 legs at 250 ctrs {An/sy = 0.628 mm)

Cbeam = 35 mm

dodgatop = hedge ~ Ciop - (etabiop - Gedgetink - dadgetop/2 = 552 mm
dedgebtn = Nedge - Cheam = Pedgaink - Pedgebim/2 = 547 mm

Weian = 24 kKN/m? x hsip = 4.8 kN/m?
Whoorestah = Yheora X% Nincorestab = 3.0 kN/m?

Woua = 1.8 kN/m?
Wiua = 15.0 KN/m?

Wudl = Waisb + Whoareatab + Whudi + Wiua = 24.6 kN/m?
PASS - Wuai <= Quaow - Applied bearing pressure Is less than allowable

letab = Pdepstab + distabav = 2020 mim

Wewutt = 1.4 X Watan = 6.7 kN/m?

Meow = Wawuit X lsmn2 x (1 + v) /64 = 0.5 kNm/m
Meosw = Wawutt % letan” / 32 = 0.9 kNm/m

Viw = Wewntt X [stab [ 4 = 3.4 KN/m

Moments due to applled uniformly distributed loads

Ultimaie applied udl
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 stesl required for banding

Wudnit = 1.4 x Woua + 1.6 x Wiua = 26.5 kN/m?
Moudt = Wudit X Tsian? x (1 + v) / 84 = 2.0 kNm/m
Meudi = Weau X lsiat? [ 32 = 3.4 kNm/m

Vo = Wodur X luen/ 4 = 13.4 kKN/m

Mze = 4.2 KNm/m
Mz = 2.5 kNm/m
Ve = 16.8 kN/m

Ketabtop = Mza/{fou x dustena?) = 0.004
Zaiabiop = Guatzbay x MIN(0.95, 0.5 + ¥(0.25 - Kaabtop/0.9)) = 161.5 mm
Assiabtopbens = Msa/({1.0fvs) X fysieb X Zsiabtop) = 60 mm?m
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Minimum area of stesl required
Area of steel required

PASS - A g <=A
Reinforcement required in bottom
K factor
Lever amm
Area of steel required for bending
Area of steel required

Assizbmin = 0.0013 x hsiab = 260 mm2/m
Asaisbtopreq = Max{A pband, A i) = 260 mm%m

» - Area of reinforcement provided in top to span local depressions Is adequate

Kaiabbim = Meof(fou % dbetabav?®} = 0.003

Zsighbim = Obeissay x MIN{0.85, 0.5 + V(0.25 - Kstaboim/0.9)) = 147.3 mm
Acstabpmbond = Mzof((1.0fys) x fystats X Zutmborm) = 40 mmZm

Assisbbtmreq = MaX{Assiabbimbend, Assiabmin) = 260 mm?/m

PASS - Assishitmreg <= Assiatim - 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 strass

Modification factor

Modified allowable span to depth rafio
Actual span to depth ratio

Edge beam design checks

Basic loading

Hardcore

Edge beam

Rectangular beam element
Chamfer element

Slab element

Edge beam self weight

Edge beam bearing pressure check

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

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

Applied bending moments
Span of edge beam
Ultimate self weight udl
Ultimate slab udt (approx)

Self weight and slab bending moment

v = Vi/distabmia = 0,102 N/mm?
p = 100 x Assiabtop/demtabmin = 0.238

ve = 0.547 N/imm?
PASS - v <= v - Shear capacity of the slab Is adequate

Ratiobesic = 26.0
Mitscior = Mzo/dbsiabe? = 0.106 N/mm?
f: =213 x fsp x A vend/Assiabbim = 33.692 N/mm?

MFaisb = Min{2.0, 0.55 + [(477N/mm? - fa)/(120 x (0.9N/mm?2 + Macior))T)
MFees = 2.000
Ratiosiow = Ratiopasic x MFeab = 52.000
Ratioacua = lsianf dbsiabay = 13,032
PASS - Ratioscet <= Raticsiow - Slab span to depth ratlo is adequate

Wheoretnick = Thoore X Hheoretick = 3.0/ KN/m?

Woeam = 24 KN/M3 x hedge x badge = 6.5 KN/m
Wehamtor = 24 KN/M® x (Nodge - haisb)2/(2 x tan{oedga)) = 1.1 kN/m
Waiabsimt = 24 KN/M? X hstes X (Nedge - Nsiev)/tan(ctedge) = 1.1 kN/m
Waedge = Wheam + Wehamfar + Walabelmt = 8.7 kN/m

bbearing = Dedge + (Nedge - haab)/tan(ciedgs) = 681 mm
Wudtadge = WDudi+WLudrtWedge/Doearing+ Wheorsthick = 32.6 kN/m?

PASS - Wudiedge <= Qaiiow - Applied bearing pressure is less than allowable

Bua = 10.0

lodge = Pdepihick + odgetop = 2402 mm
Wodgeutt = 1.4 X Wadge = 12-2 KN/m

Wedgestab = Mmax(0 kNIm,1.4xwmx((qmgmulzx3!4)-(ba¢ga+(heage-hm)ltan(ae¢ga))))

Wadgesiab = 0.1 kKN/m
Madgasw = (Wedgeuk ¥ Woadgasiab) % ledge®/Pual = 7-1 kNm
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Self weight shear force Vodgasw = (Wodgeut + Wedgesish) X ledge/2 = 14.7 kN
Moments due to applied uniformly distributed ioads
Ultimate udl {approx) Wodgeud) = Wudhit X pdepmic/2 x 3/4 = 18.4 KN/m
Bending moment Medgeudi = Wedgsudl % ledge?/Poan = 10.6 kNm
Shear force Vodgeud! = Wedgeud! X ledge/2 = 22.1 kN
Resultant moments and shears
Total moment (hogging and sagging) Mzedgs = 17.7 kNm
Maximunt shear force Vxzedge = 36.8 kN
Reinforcement required in top
Width of section in compression zone Dedgatop = Dedge = 450 mm
Avarage web width bw = bedge + (Neage/tan{aeuge)}f2 = 623 mm
K factor Kedgetop = Mzadge/{fou X Dedgetop X dedgawr?) = 0.004
Lever am Zadgetop = Qengeinp x MIN(0.95, 0.5 + (0.25 - Kedgetop/0.9)) = 524 mm
Area of steel required for bending Assdgetopbond = Mzadge/{(1.0/7s) x f x Zedgetop) = 78 mm?
Minimum area of steel required Asadgetopmin = 0.0013 x 1.0 x bw x Nadge = 488 mm?
Araa of steel required Asedgetopsq = MaX(Assdgetopbend, Assdgetopmin) = 486 mm?

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

Reinforcement required In bottom

Width of section in compression zone bedgettm = Dedge + (Nedge - hasb)/tan(cedge) + 0.1 X ledge = 921 mm
K factor Kocgebim = Mzadga/(feu % Dodgettm % dedgabim®) = 0.002
Lever arm Zadgebim = dodgawim % Min{0.95, 0.5 + ¥(0.25 - Keagerm/0.9)) = 520 mm
Area of steel required for bending Assdgestmbend = Mzedge/({1.0fys) x fy X Zeagevim) = 78 mm?
Minimum area of steel required Assdgebtmmin = 0.0013 x 1.0 x bw X hedge = 486 mm?
Area of stesl required Asedgebimreq = M&X(Assdgebtmbend, Asaagebtmmin) = 486 mm?

PASS - Asedgeenreq <= Assdgeten - Area of reinforcement provided in bottom of edge heams is adequate
Edge beam shear check
Applied shear strass Vedga = Vzsgga/{bw % dadgetop) = 0.107 N/mm?
Tension steel ratio pedge = 100 x Asedgetop/{w x dedgerop) = 0.175
From BS8110-1:1997 - Table 3.8
Design concrete shear strength Vesage = 0.396 N/mm?

Vedga <= Veeags + 0.4N/mm? - Therefore minimum links required

Link area to spacing ratio required Asv_LPON_Svregedge = 0.4N/mm? x bef{({1.0fys) x frs) = 0.573 mm
Link area to spacing ratio provided Asyv_UpPON_Svprovadge = Nedgetnicxnxbedgetns®/(4xSvedge) = 0.628 mm

PASS - Asv_UPON_Svreqedge <= Aev_UPON_Svproveage - Shear reinforcement provided in edge heams is adequate

Comner design checks

Basic loading

Corner bearing pressure check
Total uniform load at formation level Wadicomer = WDuaHWiudi+Wadge/Dbearing+Wheoratics = 32.6 kN/m?
PASS - Wudicomer <= Gatiow - Applied bearing pressure Is less than allowable

Comer beam bending check
Cantilever span of edge beam loomer = Gaepic/¥(2) + deagetop/2 = 1584 mm

Moment and shear due to seif weight
Ultimate self weight udi Wedgeut = 1.4 x Wedge = 12.2 kKN/m
Average ultimate siab udi (approx) Weomerstab = max{0 kN/m,1 .4X‘Nslabx(¢dawﬁck’(‘\l(2)><2)—(bsdge+(hadgrhahb)ltaﬂ(ﬂadge))))
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Weemorsiab = 0.0 kN/m
Self weight and slab bending moment Meomersw = {Wedgout + Woomersiab) X leomer®/2 = 156.3 kNm

Self waight and slab shear forca

Bending moment
Shear force
Resultant moments and shea

Tetal design moment
Total design shear force

Relnforcement required in top of edge beam

K factor
Lever arm

Moment and shear due to udis

Maximum ultimate ud!

Area of steel required for bending

Minimum area of stesl required
Area of steel required

Veomersw = (Wedgeuht + Weomerstab) X lcomer = 19.3 kN

Woomerud = ((1.4xWoud)y+{1.6xWLua)) X $uepie/¥(2) = 34.7 kN/m
Meomerudi = Weomerudl X lcomert/6 = 14.5 kNm
Veomerud! = Weomarudl X loomed/2 = 27.5 kN

Mzcomer = Meomerewt Mcomena = 29.8 kNm
Vecomer = Veomerswt Veomerudl = 46.8 kN

Keomer = Mzcomer/(fou % Bedgetop % Qedgemp?) = 0.006
Zoomar = edgatop x MIN(0.85, 0.5 + ¥(0.25 - Keomed0.9)) = 524 mm

A a=M A{(1.0s) x fy x Zeomer) = 131 mm?
Ascomenmin = Asadgetopmin = 486 mm?
A = max(A sbend, Ascomemin) = 486 mm?

PASS - Ascorer <= Ascdgaton - Area of reinforcement provided in top of edge beams at corners Is adequate

Cormer beam shear check
Average web width

Applied shear stress
Tension steel ratio

From BS8110-1:1997 - Table 3.8

Design concrate shear strength

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

PASS - Asv_upon_sSvreqoomor <=

Comer beam deflection check
Basic allowabie span to depth ratio

Moment factor
Steel service stress
Moadification factor

Modifiad zllowable span to depth ratio

Actual span to depth ratio

bw = bedgs + (hedga/tan(ciesge))f2 = 623 mm
Veomer = Vecomed{Dw X Qadgetop) = 0.138 N/mm?
peomer = 100 x Asedg J{bw % Qedgetop) = 0.175

Vecomer = 0.365 N/mm?
Veomer <= Vecomer + 0.4N/mm? - Therefore minimum links required

Asy_UPON_Svregeomer = 0.4N/MmM? x bw/((1.0/ys) x fys) = 0.573 mm
Asy_UpON_Svprovedgs = Nedgetinkx Tx Dedgaini®/ (4 X Svedge) = 0.628 mm

Asy_UPON_Sverovedge - Shear reinforcement provided in edge beams at comers is

adequate

RatiObasiccomer = 7.0
Mra =M A (b x deagewr2) = 0.217 N/mm?
fecomer = 213 x fy % Ascomervend/Asadgstop = 72.199 N/mm?2
ME comer=min(2.0,0.55+[(47 7N/mm2-fscomer)/(1 20x(0.8N/mm2+M#actorcamer)}])
MF comer = 2.000
Ratio ner = RatiObasiccomer % MFcamer = 14.000
Ratioacuaicomer = lcomer/ adgetop = 2,870

PASS - RatiOactsicomer <= RatiOatowcomer - Edge beam span to depth ratio is adequate
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