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RAFT FOUNDATION

RC RAFT FOUNDATION (BS8110)
RAFT FOUNDATION DESIGN (BS8110 : PART 1 : 1997)

Asedgetop / Asslabtop

Tedds calculation version 1.0.12

Nsiab

hedge /W Phcoresiab

Asedgelink\ -—— - - —-— -

Asslapbtm

Oedge
| ) /51 o
Phcorethick \;(\

Asedgebtm
bedge

Soil and raft definition

Soil definition

Allowable bearing pressure Qallow = 50.0 KN/m?

Number of types of soil forming sub-soil Two or more types

Soil density Firm to loose

Depth of hardcore beneath slab Nhcoreslab = 150 mm (Dispersal allowed for bearing pressure
check)

Depth of hardcore beneath thickenings Pncorethick = 150 mm (Dispersal allowed for bearing pressure
check)

Density of hardcore Yhcore = 20.0 KN/m3

Basic assumed diameter of local depression  ¢depbasic = 3500mm

Diameter under slab modified for hardcore ddepsiab = Qdepbasic - Nhcoreslab = 3350 MM

Diameter under thickenings modified for hardcore Odepthick = (depbasic - Nhcorethick =
3350 mm

Raft slab definition
Max dimension/max dimension between joints Imax = 20.000 m

Slab thickness hsiab = 200 mm
Concrete strength feu = 30 N/mm?2
Poissons ratio of concrete v=0.2

Slab mesh reinforcement strength fysiab = 500 N/mm?

Partial safety factor for steel reinforcement ys = 1.15
From C&CA document ‘Concrete ground floors’ Table 5
Minimum mesh required in top for shrinkage  A193

Actual mesh provided in top A393 (Asslabtop = 393 mm?2/m)
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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

160 mm
Overall average effective depth

A393 (Asslabbtm = 393 mm?/m)
dslabtop = 10 mm
dslabbtm = 10 mm
Ciop = 30 mm

Cbim = 30 mm
dtslabav = Nslab - Ctop - (slabtop = 160 mm

dbsiabav = hslab - Cbtm - Oslabbtm =

dslabav = (disiabav + dbslabav)/2 = 160 mm

Minimum effective depth of top reinforcement  dtsiabmin = dtsiabayv - Psiabtop/2 = 155 mm

Minimum effective depth of bottom reinforcement

155 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 beam definition

dbsiabmin = dbslabay - (I)slabbtm/z =

hedge = 450 mm

Dedge = 300 mm

Oledge = 60 deg

fy = 500 N/mm?

fys = 500 N/mm?2

2 H16 bars (Asedgetop = 402 mm?)

2 H16 bars (Asedgebtm = 402 mm?)

2 H10 legs at 200 ctrs (Asv/sv = 0.785 mm)

Cbeam = 30 mm

Jedgetop = Nedge - Ctop - (slabtop - Pedgelink - Pedgetop/2 = 392 mm

Jedgebtm = Nedge - Cbeam - (edgelink - Pedgebtm/2 = 402 mm

Asintlink Asintiop Assiabtop
I T X __,____.
-\ \
IFﬁnt \ hhcoreslab
\
/AL“lnt Asslabbtm
hncorethick

Overall depth
Width
Angle of chamfer to horizontal

Qnt Asintbtm
hint = 450 mm

bint = 300 mm

aint = 60 deg
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Strength of main bar reinforcement
Strength of link reinforcement
Reinforcement provided in top
Reinforcement provided in bottom

Link reinforcement provided

Effective depth of top reinforcement
Effective depth of bottom reinforcement

Internal slab design checks

Basic loading
Slab self weight
Hardcore

Applied loading

Uniformly distributed dead load
Uniformly distributed live load

Internal slab bearing pressure check
Total uniform load at formation level

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

fy = 500 N/mm?2

fys = 500 N/mm?2

2 H16 bars (Asinttop = 402 mm?)

2 H16 bars (Asintotm = 402 mm?)

2 H10 legs at 200 ctrs (Asv/sv = 0.785 mm)

dinttop = hint - Ctop - 2 X {slabtop - Pinttop/2 = 392 mMm
dintbtm = Nint - Cbeam - ¢intlink - Qintbtm/2 = 402 MM

Wslab = 24 KN/m?3 x hsiab = 4.8 KN/m?

Whcoreslab = Yhcore X hhcorestab = 3.0 KN/m?2

Woudl = 2.5 KN/m?
Weudi = 1.5 KN/m?2

Wudl = Wslab + Wheoreslab + Wpudl + Wiudl = 11.8 KN/m?2

PASS - wudi <= Qallow - Applied bearing pressure is less than allowable

Isiab = (depslab + Cislabay = 3510 mm

Wswuit = 1.4 X Wsiab = 6.7 KN/m?2

Mesw = Wswult X lstlap? x (1 + v) / 64 = 1.6 KNm/m
Mesw = Wswult X lsiap? / 32 = 2.6 KNm/m

Vsw = Wswuit X lslab / 4 = 5.9 KN/m

Moments due to applied uniformly distributed loads

Ultimate 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

mm

Area of steel required for bending
Minimum area of steel required

Waudiutt = 1.4 x Woudi + 1.6 x Wiud = 5.9 kN/m?
Meudi = Wudiutt X lstab? x (1 + v) / 64 = 1.4 KNm/m
Meudi = Wudiuit X lstab? / 32 = 2.3 KNm/m

Vudl = Wudiult X Istab/ 4 = 5.2 KN/m

Mse = 4.9 KNm/m
Mse = 2.9 kKNm/m
Vs =11.1 kN/m

Kslabtop = Mse/(feu x disiabav?) = 0.006
Zslabtop = tslabav x Min(0.95, 0.5 + \/(0.25 - Kslabtop/0.9)) = 152.0

Asslabtopbend = MZe/((l.O/Ys) X fyslab X Zslabtop) =74 mm3/m
Assiabmin = 0.0013 x hslab = 260 mm?2/m
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Area of steel required

Asslabtopreq = maX(Asslabtopbend, Asslabmin) =260 mm2/m

PASS - Asslabtopreq <= Asslabtop - Area of reinforcement provided in top to span local depressions is adequate

Reinforcement required in bottom
K factor

Lever arm

mm

Area of steel required for bending
Area of steel required

Kstabbtm = Msc/(feu x Obsiabav®) = 0.004
Zstabbtm = dbstabav x MiN(0.95, 0.5 + V(0.25 - Kslabbim/0.9)) = 152.0

Assiabbtmbend = Mzc/((1.0/ys) x fysiab X Zslabbtm) = 44 mm?2/m
Asslabbtmreq = maX(Asslabbtmbend, Asslabmin) =260 mm?/m

PASS - Asslabbtmreq <= Asslabbtm - 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

Meractor))])

Modified allowable span to depth ratio
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 load number 1

Load type

Dead load

Live load

Ultimate load

Longitudinal line load width

Centroid of load from outside face of raft

Edge load number 2

V = Vx/dislabmin = 0.071 N/mm?
p =100 x Asslabtop/dtsiabmin = 0.254

Ve = 0.539 N/mm?2
PASS - v <= v¢ - Shear capacity of the slab is adequate

Ratiopasic = 26.0

Mactor = Mzc/Obstabav? = 0.114 N/mm?

fs = 2/3 x fysiab x Asslabbtmbend/Asslabbtm = 37.415 N/mm?

MFsiab = Min(2.0, 0.55 + [(477N/mm? - £)/(120 x (0.9N/mm? +

MFslab = 2.000
Ratioalow = Ratiopasic x MFsiab = 52.000
Ratioactual = Isiab/ dbsiabav = 21.938

PASS - Ratioacal <= Ratioalow - Slab span to depth ratio is adequate

Wheorethick = Yhcore X Nhcorethick = 3.0 KN/m?

Wheam = 24 KN/m3 x hedge x Dedge = 3.2 kN/m
Wehamfer = 24 KN/mM?® x (hedge - hsian)?/(2 x tan(aedge)) = 0.4 KN/m
Wslabelmt = 24 KN/mM3 x hsiab x (Nedge - hsiab)/tan(aedge) = 0.7 KN/m
Wedge = Whbeam + Wchamfer + Wslabeimt = 4.4 KN/m

Longitudinal line load

Whpedge1 = 0.8 KN/m

Woeedge1 = 0.0 kKN/m

Woultedge1 = 1.4 X Wpedge1 + 1.6 X Wiedge1 = 1.1 KN/m
Dedge1 = 215 mm

Xedge1 = 0 mMm
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Load type Longitudinal line load

Dead load Wpedge2 = 5.2 KN/m

Live load Wiedgez = 0.0 KN/m

Ultimate load Wultedge2 = 1.4 X Wpedge2 + 1.6 X Wiedgez = 7.2 KN/m
Longitudinal line load width Dedge2 = 215 mm

Centroid of load from outside face of raft Xedge2 = 100 mm

Edge beam bearing pressure check
Effective bearing width of edge beam Doearing = Dedge + (hedge - hslab)/tan(()(edge) = 444 mm
Total uniform load at formation level Wudledge = Wpud+WLudi+Wedge/Dbearing+Whcorethick = 16.8 KN/m?

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

Load x distance for edge load 1 Moment: = Wuitedge1 X Xedge1 = 0.0 KN

Load x distance for edge load 2 Momentz = Wultedge2 X Xedge2 = 0.7 KN

Sum of ultimate longitud’l and equivalent line loads >UDL = 8.3 KN/m
Sum of load x distances ~Moment = 0.7 kN

Centroid of loads Xbar = ZMoment/>UDL = 87 mm

Initially assume no moment transferred into slab due to load/reaction eccentricity

Sum of unfactored longitud’l and efftive line loads >UDLsls = 5.9 kKN/m
Allowable bearing width Dallow = 2 X Xpar + 2 x hhcoresiab x tan(30) = 347 mm
Bearing pressure due to line/point loads Qlinepoint = ZUDLSIS/ baow = 17.1 KN/m?2

Total applied bearing pressure Qedge = Qlinepoint + Wudledge = 33.9 KN/m?

PASS - gedge <= qallow - Allowable bearing pressure is not exceeded

Edge beam bending check
Divider for moments due to udl’s Bual = 10.0

Applied bending moments

Span of edge beam ledge = (depthick + Uedgetop = 3742 mm
Ultimate self weight udl Wedgeult = 1.4 X Wedge = 6.1 KN/m
Ultimate slab udl (approx) Wedgesiab = Max(0 KN/m,1.4xWsiabX ((ddepthick/2x3/4)-(bedge+ (Nedge-
hsiab)/tan(ciedge))))
Wedgeslab = 5.5 KN/m
Self weight and slab bending moment Medgesw = (Wedgeult + Wedgeslab) X ledge?/Buai = 16.2 KNm
Self weight shear force Vedgesw = (Wedgeult + Wedgeslab) X ledge/2 = 21.6 kKN

Moments due to applied uniformly distributed loads

Ultimate udl (approx) Wedgeudl = Wudlult X §depthick/2 x 3/4 = 7.4 KN/m
Bending moment Medgeud! = Wedgeud X ledge®/Budl = 10.4 KNm
Shear force Vedgeudl = Wedgeud! X ledge/2 = 13.9 KN
Moment and shear due to load number 1
Bending moment Medgel = Wultedge1 X ledge?/Bual = 1.5 KNm
Shear force Vedgel = Wultedge1 X ledge/2 = 2.0 kKN
Moment and shear due to load number 2
Bending moment Medge2 = Waultedge2 X ledge?/Buai = 10.1 KNm
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Shear force Vedgez = Wultedge2 X |edge/2 =135 kN

Resultant moments and shears
Total moment (hogging and sagging) Msedge = 38.2 KNm
Maximum shear force Vsedge = 51.0 kN

Reinforcement required in top

Width of section in compression zone Dedgetop = Dedge = 300 mm

Average web width bw = bedge + (hedge/tan(cedge))/2 = 430 mm

K factor Kedgetop = Mzedge/(fcu X Dedgetop X Oedgetop?) = 0.028

Lever arm Zedgetop = dedgetop x MiN(0.95, 0.5 + V(0.25 - Kedgetop/0.9)) = 372
mm

Area of steel required for bending Asedgetopbend = Msedge/((1.0/ys) x fy X Zedgetop) = 236 mm?
Minimum area of steel required Asedgetopmin = 0.0013 x 1.0 x bw x hedge = 251 mm?2

Area of steel required Asedgetopreq = MaX(Asedgetopbend, Asedgetopmin) = 251 Mmm?

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 - hslab)/tan(ctedge) + 0.1 x ledge = 819 mm
K factor Kedgebtm = Mzedge/(feu X Dedgebtm x Oedgebtm?) = 0.010

Lever arm Zedgebtm = Oedgebtm x MiN(0.95, 0.5 + V(0.25 - Kedgebtm/0.9)) = 382
mm

Area of steel required for bending Asedgebtmbend = Msedge/((1.0/ys) x fy X Zedgebtm) = 230 mm?2
Minimum area of steel required Asedgebtmmin = 0.0013 x 1.0 x bw x hedge = 251 mm?

Area of steel required Asedgebtmreq = MaX(Asedgebtmbend, Asedgebtmmin) = 251 Mm?2

PASS - Asedgebtmreq <= Asedgebtm - Area of reinforcement provided in bottom of edge beams is adequate

Edge beam shear check

Applied shear stress Vedge = Vsedge/(bw x Cedgetop) = 0.303 N/mm?
Tension steel ratio pedge = 100 X Asedgetop/(Dw x dedgetop) = 0.239
From BS8110-1:1997 - Table 3.8
Design concrete shear strength Veedge = 0.419 N/mm?

Vedge <= Vcedge + 0.4N/mm? - Therefore minimum links required
Link area to spacing ratio required Asy_UPON_Svregedge = 0.4N/mm? x bw/((1.0/ys) x fys) = 0.396 mm
Link area to spacing ratio provided Asy_UpPON_Svprovedge = NedgelinkXTtx Pedgelink’/ (4XSvedge) = 0.785 mm

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

Corner design checks

Basic loading

Corner bearing pressure check
Total uniform load at formation level Wudicomer = Wpudi+WLudi+Wedge/Dbearing+Whcorethick = 16.8 KN/m?
PASS - Wudicormer <= gallow - Applied bearing pressure is less than allowable

Corner beam bending check

Cantilever span of edge beam lcorner = depthick/\(2) + dedgetop/2 = 2565 mm
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Moment and shear due to self weight

Ultimate self weight udl Wedgeult = 1.4 X Wedge = 6.1 KN/m
Average ultimate slab udl (approx) Weornerslab = Max(0 kN/m, 1.4xWsiabx (Gaepthick/ (V(2)x2)-(bedge+(Nedge-
hsiab)/tan(ctedge))))
Weomerslab = 5.0 KN/m
Self weight and slab bending moment Mcomersw = (Wedgeult + Weomerslab) X lcomer?/2 = 36.5 KNm
Self weight and slab shear force Veornersw = (Wedgeult + Weomerslab) X lcomer = 28.4 KN

Moment and shear due to udls

Maximum ultimate udl Weomerud = ((1.4xWpudr)+(1.6xWLudl)) x ¢depthick/\/(2) =14.0 KN/m
Bending moment Mecornerudl = Weornerud X lcomer?/6 = 15.3 KNm
Shear force Vcornerudl = Weornerud! X lcomer/2 = 17.9 KN

Resultant moments and shears
Total design moment Mscomer = Mcomerswt Mcomerudl = 51.8 KNm
Total design shear force Vscomer = Veomerswt Veornerudl = 46.4 KN

Reinforcement required in top of edge beam

K factor Kcorner = Mscorner/(feu X Dedgetop X dedgetop?) = 0.037

Lever arm Zeorner = Oedgetop x MiN(0.95, 0.5 + V(0.25 - Kcomer/0.9)) = 372 mm
Area of steel required for bending Ascomerbend = Mscomer/((1.0/ys) x fy X Zcomer) = 320 mm?

Minimum area of steel required Ascornermin = Asedgetopmin = 251 mm?

Area of steel required Ascomer = MaX(Ascomerbend, Ascornermin) = 320 mm?

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

Corner beam shear check

Average web width bw = bedge + (Nedge/tan(ctedge))/2 = 430 mm
Applied shear stress Veorner = Vscorner/(Dw x Gedgetop) = 0.275 N/mm?
Tension steel ratio pcomer = 100 x Asedgetop/(Dw x dedgetop) = 0.239
From BS8110-1:1997 - Table 3.8
Design concrete shear strength Vecomer = 0.417 N/mm?2
Vcorner <= Vccorner + 0.4N/mm? - Therefore minimum links required
Link area to spacing ratio required Asv_UPON_ Svregecomer = 0.4N/mm? x bw/((1.0/ys) x fys) = 0.396 mm
Link area to spacing ratio provided Asy_UpPON_Svprovedge = NedgelinkXTtx Pedgelink’/ (4XSvedge) = 0.785 mm
PASS - Asv_Uupon_Svregcorer <= Asv_UPON_Svprovedge - Shear reinforcement provided in edge beams at corners is
adequate
Corner beam deflection check
Basic allowable span to depth ratio Ratiobasiccorner = 7.0
Moment factor Metactorcomer = Mscomer/(Dedgetop X edgetop?) = 1.123 N/mm?
Steel service stress fscorner = 2/3 x fy x Ascomerbend/Asedgetop = 265.115 N/mm?
Modification factor MFcomer=min(2.0,0.55+[(477N/mm?2-
fscorner)/(120x(0.9N/mm2+Mtactorcorner))])
MFcormer = 1.423
Modified allowable span to depth ratio Ratioalowcomner = RatiObasiccomer X MFcomer = 9.959
Actual span to depth ratio Ratioactualcomer = lcorner/ Oedgetop = 6.543
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PASS - RatiOactualcorner <= RatiOallowcorner - Edge beam span to depth ratio is adequate

Internal beam design checks

Basic loading

Hardcore

Internal beam self weight
hsiab)/tan(ctint) ]

Internal beam bearing pressure check

Total uniform load at formation level

Internal beam bending check
Divider for moments due to udl’s

Applied bending moments
Span of internal beam
Ultimate self weight udl
Ultimate slab udl (approx)
hsiab)/tan(aint))))

Self weight and slab bending moment
Self weight shear force

Whcorethick = Yhcore X hhcorethick = 3.0 KN/m2
Wint=24 kN/mSX[(hintXbint)+(hint'hslab)z/tan((lint)+2><hs|ab><(hint'

Wint = 5.5 kKN/m

Waudiint = Wpudi+WLudi+Whcorethick+24KN/m3xhint = 17.8 kN/m?2

PASS - wudiint <= gailow - Applied bearing pressure is less than allowable

Bual = 10.0

lint = d)depthick + dinttop = 3742 mm
Wintlt = 1.4 x Wint = 7.7 KN/m
Wintslab = Max(0 kKN/m, 1.4xwslabx ((ddepthickx3/4)-(Dint+2x (Nint-

Wintslab = 12.9 KN/m
Mintsw = (Wintult + Wintslab) X |int2/[3ud| =28.9 kNm
Vintsw = (Wintult + Wintsiab) X lin/2 = 38.6 kN

Moments due to applied uniformly distributed loads

Ultimate udl (approx)
Bending moment
Shear force

Resultant moments and shears
Total moment (hogging and sagging)
Maximum shear force

Reinforcement required in top
Width of section in compression zone
Average web width

K factor

Lever arm

Area of steel required for bending
Minimum area of steel

Area of steel required

Wintudl = Wudlult X §depthick X 3/4 = 14.8 KN/m
Mintudi = Wintudl X lint?/Bual = 20.8 KNm
Vintudl = Wintudl X lin/2 = 27.7 kN

Msint = 49.6 KNm
Vzint = 66.3 kKN

Dinttop = bint = 300 mm

Dwint = bint + hint/tan(aint) = 560 mm

Kinttop = Msint/(feu x binttop % dinttop?) = 0.036

Zinttop = dinttop x MiN(0.95, 0.5 + \(0.25 - Kintiop/0.9)) = 372 mm
Asinttopbend = Msint/((1.0/ys) x fy x Zinttop) = 306 mm?

Asinttopmin = 0.0013 x bwint x hint = 327 mm?

Asinttopreq = Max(Asinttopbend, Asinttopmin) = 327 mm?

PASS - Asinttopreq <= Asinttop - Area of reinforcement provided in top of internal beams is adequate

Reinforcement required in bottom
Width of section in compression zone

Dintbtm = bint + 2 x (hint - hsiab)/tan(ctint) + 0.2 X lint = 1337 mm

K factor Kintotm = Mzint/(feu % Dintotm X dintotm?) = 0.008
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Lever arm

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

Zintbtm = dintotm x Min(0.95, 0.5 + V(0.25 - Kintotm/0.9)) = 382 mm

Asintbtmbend = Msint/((1.0/ys) x fy X Zintbtm) = 299 mm?
Asintotmmin = 0.0013 x 1.0 x bwint x hint = 327 mm?

Asintbtmreq = maX(Asintbtmbend, Asintbtmmin) = 327 mm?

PASS - Asintbtmreq <= Asintotm - Area of reinforcement provided in bottom of internal beams is adequate

Internal 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

Vint = VZint/(bwint X dinttop) = 0.302 N/mm?
Pint = 100 x Asinttop/(bwint X dinttop) =0.183

Veint = 0.381 N/mm?2

Vint <= Vcint + 0.4N/mm? - Therefore minimum links required
Asv_UpPON_Svregint = 0.4N/mm?2 x bwint/((1.0/ys) x fys) = 0.515 mm

Asv_Upon_Svprovint = NintlinkX7tx intink?/(4xSvint) = 0.785 mm
PASS - Asv_upon_Suregint <= Asv_UPON_Svprovint - Shear reinforcement provided in internal beams is adequate
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HANDRAIL BLOCKWORK WALL

FOUNDATION ANALYSIS & DESIGN (EN1992/EN1997)

FOUNDATION ANALYSIS (EN1997-1:2004)

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK
National Annex incorporating Corrigendum No.1

TEDDS calculation version 3.2.19

Strip foundation details - considering a one metre strip

Lx = 1000 mm
Ly =450 mm

Length of foundation
Width of foundation
Foundation area
Depth of foundation
Depth of soil over foundation
Level of water

h =225 mm

hwater = 0 mm
Density of waterywater = 9.8 kKN/m3

Density of concrete Yeone = 23.5 KN/m?

2257 300,

A= Lx x Ly = 0.450 m2

hsoil = 300 mm

|:|:|:|:|:|:|:H26§kNlm
Wall no.1 details
Width of wall ~ ly1 = 215 mm
position in y-axis y1 =225 mm

Soil properties

Density of soil  ysoil = 18.0 kKN/m?

Characteristic cohesion c'k = 0 kN/m?
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Characteristic effective shear resistance angle ¢'x = 30 deg
Characteristic friction angle Sk = 20 deg

Foundation loads

Self weight Fswt = h x yconc = 5.3 KN/m?2

Soil weight Fsoil = hsoil x ysoil = 5.4 kKN/m?

Wall no.1 loads per linear metre

Permanent load in zFcz1 = 5.2 kN

Variable load iny  Fqy1 = 1.2 kN

Design approach 1

Partial factors on actions - Combination1

Partial factor set Al

Permanent unfavourable action - Table A.3yc = 1.35

Permanent favourable action - Table A.3yer = 1.00

Variable unfavourable action - Table A.3yq = 1.50

Variable favourable action - Table A.3  yor = 0.00
Partial factors for soil parameters - Combinationl

Soil factor set M1
Angle of shearing resistance - Table A.4 yy = 1.00
Effective cohesion - Table A4 yc =1.00
Weight density - Table A.4 vy =1.00
Partial factors for spread foundations - Combination1

Resistance factor set R1
Bearing - Table A.5 yrv = 1.00
Sliding - Table A.5 yrh =1.00
Bearing resistance (Section 6.5.2)
Forces on foundation per linear metre
Force in y-axis Fay = yo x Foy1 = 1.8 kN
Force in z-axis Faz =6 % (A x (Fswt + Fsoil) + Fez1) = 13.5 kN
Moments on foundation per linear metre

Moment in y-axiS  Mdy = y6 % (A x (Fswt + Fsoil) x Ly / 2 + Fez1 x y1) + (yq x Fqy1) x h = 3.4 kNm

Eccentricity of base reaction
Eccentricity of base reaction in y-axis ey =May/ Fdaz-Ly/2 =30 mm

Effective area of base per linear metre

Effective width L'y=1Ly-2 x ey =390 mm

Effective length L'x = 1000 mm

Effective area A'=L'xx L'y =0.390 m?
Pad base pressure

Design base pressure fiz = Faz / A' = 34.5 KN/m?
Ultimate bearing capacity under drained conditions (Annex D.4)

Design angle of shearing resistance ¢'s = atan(tan(¢'x) / y¢) = 30.000 deg
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Design effective cohesion  c¢'a = c'k / ye = 0.000 kN/m?
Effective overburden pressure g = (h + hsoil) X ysoil - hwater X Ywater = 9.450 kKN/m?
Design effective overburden pressure q' =q/y,=9.450 KN/m?
Bearing resistance factors Ng = Exp(r x tan(¢'d)) x (tan(45 deg + ¢'a / 2))? = 18.401
Nec = (Ng - 1) x cot(¢'s) = 30.140
Ny =2 x (Ng - 1) x tan(¢'d) = 20.093
Foundation shape factors sq=1.000
s, = 1.000
sc =1.000
Load inclination factors H = abs(Fay) = 1.8 kN
my=1[2+(Ly/L%]/[1+(Ly/L%]=1720
mx=[2+ (L'x/LYy)]/[1+(L'x/LY)]=1.280
m=my=1.720
ig=[1-H/(Fdaz + A" x C'a x cot(¢'a))]" = 0.781
iy=[1-H/(Faz + A" x C'a x cot(d'a))]"*1=0.677
ic = ig - (1 - ig) / (Nc x tan(¢'¢)) = 0.769
Ultimate bearing capacity ns=c'a x N¢ x S¢ X ic + ' x Nq x Sq x ig + 0.5 x ysoil x L'y x Ny x Sy x iy = 183.6 kN/m?
PASS - Ultimate bearing capacity exceeds design base pressure
Sliding resistance (Section 6.5.3)
Forces on foundation per linear metre
Force in y-axis Fay = yo x Foy1 = 1.8 kN
Force in z-axis Faz = yet x (A x (Fswt + Fsoi) + Fez1) = 10.0 kN
Sliding resistance verification per linear metre (Section 6.5.3)
Horizontal force on foundation H = abs(Fay) = 1.8 kKN
Sliding resistance (exp.6.3a) RH.d = Faz x tan(ok) / yor = 3.6 kN
H/ Rud = 0.496

PASS - Foundation is not subject to failure by sliding
Library item: Check sliding output

Design approach 1
Partial factors on actions - Combination2

Partial factor set A2

Permanent unfavourable action - Table A.3yc = 1.00

Permanent favourable action - Table A.3yer = 1.00

Variable unfavourable action - Table A.3yo = 1.30

Variable favourable action - Table A.3  yor = 0.00
Partial factors for soil parameters - Combination2

Soil factor set M2

Angle of shearing resistance - Table A.4 yy =1.25
Effective cohesion - Table A4 vy =1.25

Weight density - Table A.4 v =1.00
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Partial factors for spread foundations - Combination2

Resistance factor set R1

Bearing - Table A.5 yrv = 1.00

Sliding - Table A.5 yrh =1.00
Bearing resistance (Section 6.5.2)
Forces on foundation per linear metre
Force in y-axis Fay = yQ x Fgy1 = 1.6 kN
Force in z-axis Faz = ye x (A x (Fswt + Fsoil) + Fez1) = 10.0 kN
Moments on foundation per linear metre
Moment in y-axis ~ Mdy = Y& x (A x (Fswt + Fsoil) x Ly / 2 + Fez1 x y1) + (yqQ x Foy1) x h = 2.6 KNm
Eccentricity of base reaction

Eccentricity of base reaction in y-axis ey =May/ Faz-Ly/2 =35 mm
Effective area of base per linear metre

Effective width L'y=1Ly-2 x ey =380 mm

Effective length L'x = 1000 mm

Effective area A'=L'xx L'y =0.380 m?
Pad base pressure

Design base pressure fdaz = Fdaz / A" = 26.3 kN/m?
Ultimate bearing capacity under drained conditions (Annex D.4)

Design angle of shearing resistance ¢'¢ = atan(tan(¢'v) / yy) = 24.791 deg
Design effective cohesion  c'a = c'k / ye = 0.000 kN/m?
Effective overburden pressure g = (h + hsoil) X ysoil - hwater X Ywater = 9.450 kN/m?
Design effective overburden pressure g =q/vy,=9.450 kN/m?
Bearing resistance factors Ng = Exp(r x tan(¢'d)) x (tan(45 deg + ¢'4/ 2))2 = 10.431
Nc = (Ng - 1) x cot(¢'d) = 20.418
Ny =2 x (Ng - 1) x tan(¢'s) = 8.712
Foundation shape factors sq=1.000
s, = 1.000
sc = 1.000
Load inclination factors H = abs(Fay) = 1.6 kN
my=1[2+(Ly/L%]/[1+(Ly/LY]=1725
mx =[2 + (L' /LYy)]/[1+ (L'x/ LYy)] = 1.275
m=my=1.725
ig=1[1-H/(Faz+ A" x c'd x cot(¢'a))]™ = 0.746
iy=[1-H/(Faz + A" x c'a x cot(¢'a))]™** = 0.629
ig - (1 -ig) / (Nc x tan(¢'a)) = 0.719
Ultimate bearing capacity ns=c'a x N¢ x S¢ x ic + ' x Ng x Sq x ig + 0.5 x ysoil x L'y x Ny x Sy x iy = 92.2 KN/m?

ly

lc

PASS - Ultimate bearing capacity exceeds design base pressure
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Sliding resistance (Section 6.5.3)
Forces on foundation per linear metre
Force in y-axis Fay = yo x Foy1 = 1.6 kN
Force in z-axis Faz = yet x (A x (Fswt + Fsoil) + Fez1) = 10.0 kN
Sliding resistance verification per linear metre (Section 6.5.3)
Horizontal force on foundation H = abs(Fay) = 1.6 kKN
Sliding resistance (exp.6.3a) RH.d = Faz x tan(dk) / yo = 2.9 kN
H/Rund=0.537

PASS - Foundation is not subject to failure by sliding
Library item: Check sliding output
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