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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

Number of types of soil forming sub-soll

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 = 125.0 kN/m?

Two or more types

Firm to loose

hncoreslab = 400 mm (Dispersal allowed for bearing pressure check)
hncorethick = 400 mm  (Dispersal allowed for bearing pressure check)
yheore = 20.0 KN/m3

(depbasic = 3500mm

(depslab = ddepbasic - Nhcoreslab = 3100 mm

(I)depthick = (I)depbasic - hhcorethick = 3100 mm

Imax = 14.750 m
hsiab = 250 mm

feu = 35 N/mm?
v=0.2

fyslab = 500 N/mm?2
ys = 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
Overall average effective depth

A193

A393 (Assiabtop = 393 mm?2/m)

A393 (Assiabbtm = 393 mm?2/m)

Oslabtop = 10 mm

Oslabbtm = 10 mm

Cop = 40 mm

Cbtm = 40 mm

dtstabav = hslab - Ctop - ¢slabtop = 200 mm
dbstabav = hslab - Cbtm - Pslabbtm = 200 mm
dslabav = (dislabav + dbslabav)/2 = 200 mm
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Minimum effective depth of top reinforcement distabmin = dslabav - dslabtop/2 = 195 mm

Minimum effective depth of bottom reinforcement  dbslabmin = dbslabav - ¢slabbtm/2 = 195 mm

Edge beam definition

Overall depth hedge = 400 mm

Width bedge = 400 mm

Angle of chamfer to horizontal Oedge = 60 deg

Strength of main bar reinforcement fy = 500 N/mm?2

Strength of link reinforcement fys = 500 N/mm?2

Reinforcement provided in top 6 H25 bars (Asedgetop = 2945 mm?)

Reinforcement provided in bottom 3 H25 bars (Asedgebtm = 1473 mm?)

Link reinforcement provided 2 H20 legs at 250 ctrs (Asv/sv = 2.513 mm)
Bottom cover to links Cbeam = 40 mm

Effective depth of top reinforcement dedgetop = hedge - Ctop - (slabtop - Pedgelink - Pedgetop/2 = 318 mm
Effective depth of bottom reinforcement dedgebtm = hedge - Cbeam - edgelink - Qedgebtm/2 = 328 mm

Internal beam definition
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Overall depth hint = 400 mm

Width bint = 400 mm

Angle of chamfer to horizontal aint = 60 deg

Strength of main bar reinforcement fy = 500 N/mm?2

Strength of link reinforcement fys = 500 N/mm?2

Reinforcement provided in top 6 H20 bars (Asinttop = 1885 mm?)

Reinforcement provided in bottom 5 H20 bars (Asintbtm = 1571 mm?)

Link reinforcement provided 2 H16 legs at 325 ctrs (Asv/sv = 1.237 mm)

Effective depth of top reinforcement dinttop = hint - Ctop - 2 X ¢slabtop - ¢inttop/2 = 330 mm

Effective depth of bottom reinforcement dintbtm = hint - Cbeam - Qintiink - Qintbtm/2 = 334 mm

Internal slab design checks

Basic loading
Slab self weight Wslab = 24 KN/m3 x hsiab = 6.0 kN/m?2
Hardcore Whcoreslab = Yhcore X hhcoresiab = 8.0 KN/m?
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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

Woud = 24.7 KN/m?2
Weudl = 5.6 KN/m?2

Waudl = Wslab + Whcoreslab + Woudl + Wiudl = 44.3 KN/m?2

PASS - wudl <= qallow - Applied bearing pressure is less than allowable

Istab = ddepslab + distabav = 3300 mm

Wswult = 1.4 x Wsiab = 8.4 KN/m?2

Mesw = Wswult X Isiab? x (1 + v) / 64 = 1.7 KNm/m
Mesw = Wswult X Isiab? / 32 = 2.9 KNm/m

Vsw = Wswult X Istab / 4 = 6.9 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

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

Wudlult = 1.4 x Woudl + 1.6 x weudl = 43.6 kKN/m?
Meudi = Wudiult X Istab? x (1 + v) / 64 = 8.9 kNm/m
Meud = Wudluit X Isiab? / 32 = 14.8 KNm/m

Vudl = Wudiult X lIslab/ 4 = 36.0 KN/m

Mse = 17.7 KNm/m
Msc = 10.6 KNm/m
Vs =42.9 KN/m

Ksiabtop = Mse/(feu x distabav?) = 0.013

Zslabtop = Cltslabav x MiN(0.95, 0.5 + V(0.25 - Ksiabtop/0.9)) = 190.0 mm
Asslabtopbend = Mze/((1.0/ys) x fysiab x Zslabtop) = 214 mm?2/m

Assiabmin = 0.0013 x hsiab = 325 mm?2/m

Asslabtopreq = maX(AssIabtopbend, Asslabmin) =325 mm?/m

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

Reinforcement required in bottom
K factor

Lever arm

Area of steel required for bending
Area of steel required

Kslabbtm = MEC/(fcu X dbslabavz) =0.008
Zslabbtm = dbsiabav x MiN(0.95, 0.5 + V(0.25 - Ksiabbtm/0.9)) = 190.0 mm
Asslabbtmbend = MEC/((l.O/’Ys) X fyslab X Zslabbtm) =129 mm2/m

Asslabbtmreq = maX(AssIabbtmbend, Asslabmin) =325 mm?/m

PASS - Asslabbimreq <= 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

V = Vx/disiabmin = 0.220 N/mm?2
p= 100 x Asslabtop/dtslabmin =0.202

Ve = 0.496 N/mm?
PASS - v <= vc - Shear capacity of the slab is adequate

Ratiobasic = 26.0
Mractor = Msc/dbslabav? = 0.265 N/mm?2
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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
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

fs = 2/3 x fyslab x Asslabbtmbend/Asslabbtm = 109.031 N/mm?

MFsiab = min(2.0, 0.55 + [(477N/mm? - fs)/(120 x (0.9N/mm? + Mractor))])
MFsiab = 2.000

Ratioalow = Ratiobasic x MFsiab = 52.000

Ratioactual = Isiab/ doslabav = 16.500
PASS - Ratioactual <= Ratioallow - Slab span to depth ratio is adequate

Whcorethick = Yhcore X hhcorethick = 8.0 kKN/m?Z

Woeam = 24 KN/M3 x hedge x bDedge = 3.8 kKN/m
Wehamfer = 24 KN/M3 x (hedge - hslab)?/(2 x tan(oedge)) = 0.2 KN/m
Wslabelmt = 24 KN/m?3 x hsiab x (hedge - hsiab)/tan(oedge) = 0.5 kN/m
Wedge = Whbeam + Wchamfer + Wslabeimt = 4.5 KN/m

Longitudinal line load

Wbedge1 = 58.7 KN/m

Wiedger = 11.6 KN/m

Wultedgel = 1.4 x Wpedge1 + 1.6 x Wiedge1 = 100.8 KN/m
bedger = 300 mm

Xedge1 = 150 mm

bbearing = bedge + (hedge - hsiab)/tan(cedge) = 487 mm
Waudledge = Wbud+WLudi+Wedge/Dbearing+Whcorethick = 47.6 KN/m?2

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

Load x distance for edge load 1

Momenti = Wultedgel X Xedge1 = 15.1 kN

Sum of ultimate longitud’l and equivalent line loads ZUDL = 100.8 kN/m

Sum of load x distances
Centroid of loads

>Moment = 15.1 kN
Xbar = XMoment/>UDL = 150 mm

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

Sum of unfactored longitud’l and eff’tive line loads XUDLsls = 70.3 kN/m

Allowable bearing width
Bearing pressure due to line/point loads
Total applied bearing pressure

ballow = 2 X Xbar + 2 x hhcoreslab x tan(30) = 762 mm
Qlinepoint = >UDLsls/ batow = 92.3 kN/m?2
Cedge = (Qlinepoint + Wudledge = 140.0 kN/m?

Qedge > Qallow - The slab is required to resist a moment due to eccentricity

Now assume moment due to load/reaction eccentricity is resisted by slab

Bearing width required

Effective bearing width at u/s of slab
Load/reaction eccentricity

Ultimate moment to be resisted by slab
From slab bending check

breq = ZUDLSIS/(qallow - Wudledge) = 909 mm
breqeff = Breq - 2 x hhcoreslab x tan(30) = 447 mm
€ = Dreqeft/2 - Xbar = 74 mm

Mecec = ZUDL x e = 7.4 KNm/m

Moment due to depression under slab (hogging) Mse = 17.7 KNm/m
Total moment to be resisted by slab top steel Mslabtop = Mece + Mze = 25.1 KNm/m
K factor Ksiab = Msiabtop/ (feu x islabmin?) = 0.019
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Lever arm Zstab = distabmin x Min(0.95, 0.5 + V(0.25 - Ksian/0.9)) = 185 mm
Area of steel required Asslabreq = Mslabtop/((1.0/ys) x fy x Zsiab) = 312 mm?2/m

PASS - Asslabreq <= Asslabtop - Area of reinforcement provided to transfer moment into slab is adequate

The allowable bearing pressure under the edge beam will not be exceeded
Library item - B pressure with moment transfer

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

Applied bending moments

Span of edge beam ledge = Qdepthick + dedgetop = 3418 mm

Ultimate self weight udl Wedgeult = 1.4 X Wedge = 6.3 KN/m

Ultimate slab udl (approx) Wedgeslab = Max(0 KN/m,1.4xWslabx ((¢depthick/2x3/4)-(Dedget(Nedge-hslab)/tan(otedge))))
Wedgeslab = 5.7 KN/m

Self weight and slab bending moment Medgesw = (Wedgeult + Wedgeslab) X ledge?/Budl = 14.0 KNm

Self weight shear force Vedgesw = (Wedgeult + Wedgeslab) X ledge/2 = 20.5 kN

Moments due to applied uniformly distributed loads

Ultimate udl (approx) Wedgeud = Waudlult X ¢depthick/2 x 3/4 = 50.7 KN/m
Bending moment Medgeudl = Wedgeud! X |edgeZ/BudI =59.2 KNm
Shear force Vedgeudl = Wedgeud! X |edge/2 =86.6 kN

Moment and shear due to load number 1
Bending moment Medge1 = Wultedge1 X |edgeZ/BudI =117.7 KNm
Shear force Vedgel = Wultedgel X |edge/2 =172.3 kN

Resultant moments and shears
Total moment (hogging and sagging) Msedge = 191.0 KNm
Maximum shear force Vsedge = 279.4 kN

Reinforcement required in top

Width of section in compression zone bedgetop = Dedge = 400 mm

Average web width bw = bedge + (hedge/tan(oedge))/2 = 515 mm

K factor Kedgetop = Msedge/(feu x Dedgetop x dedgetop?) = 0.135

Lever arm Zedgetop = edgetop x MiN(0.95, 0.5 + V(0.25 - Kedgetop/0.9)) = 259 mm
Area of steel required for bending Asedgetopbend = Mzedge/((1.0/ys) x fy x Zedgetop) = 1696 mm?

Minimum area of steel required Asedgetopmin = 0.0013 x 1.0 x bw x hedge = 268 mm?

Area of steel required Asedgetopreq = MaXx(Asedgetopbend, Asedgetopmin) = 1696 mm?2

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

Reinforcement required in bottom

Width of section in compression zone bedgebtm = bedge + (Nedge - hsiab)/tan(cedge) + 0.1 x ledge = 828 mm

K factor Kedgebtm = Msedge/(fcu x Dedgebtm X dedgebtm?) = 0.061

Lever arm Zedgebtm = dedgebtm x Min(0.95, 0.5 + V(0.25 - Kedgebtm/0.9)) = 303 mm
Area of steel required for bending Asedgebtmbend = Mzedge/((1.0/ys) x fy X Zedgebtm) = 1448 mm?

Minimum area of steel required Asedgebtmmin = 0.0013 x 1.0 x bw x hedge = 268 mm?2

Area of steel required Asedgebtmreq = Max(Asedgebtmbend, Asedgebtmmin) = 1448 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 Oedgetop) = 1.707 N/mm?
Tension steel ratio Pedge = 100 x Asedgemp/(bw X dedgetop) =1.800
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From BS8110-1:1997 - Table 3.8
Design concrete shear strength Veedge = 0.911 N/mm?
Vedge > Vcedge + 0.4N/mm? - Therefore designed links required

Link area to spacing ratio required Asv_UpPON_Svregedge = (Vedge - Vcedge) X bw/((1.0/ys) x fys) = 0.944 mm
Link area to spacing ratio provided Asv_UpOoN_Svprovedge = NedgelinkxTtx edgelink?/(4xSvedge) = 2.513 mm
PASS - Asv_Upon_Svreqedge <= Asv_UPON_Svprovedge - Shear reinforcement provided in edge beams is adequate

Corner design checks

Basic loading
Corner load number 1

Load type Line load in x direction

Dead load Wocornert = 58.7 KN/m

Live load Wecomert = 11.6 KN/m

Ultimate load Wuitcorners = 1.4 x Wpcomer1 + 1.6 x Wicomers = 100.8 KN/m
Centroid of load from outside face of raft Yeomer1 = 150 mm

Corner load number 2

Load type Line load in y direction

Dead load Wocomer2 = 45.1 KN/m

Live load Wecomer2 = 0.0 KN/m

Ultimate load Wultcomer2 = 1.4 X Wbcorner2 + 1.6 x Wicomer2 = 63.1 kKN/m
Centroid of load from outside face of raft Xcornerz = 150 mm

Corner bearing pressure check
Total uniform load at formation level Waudicorner = Wbudl+W_Ludi+Wedge/Dbearing+Whcorethick = 47.6 kKN/m?
Net bearing press avail to resist line/point loads Qnetcorner = CJallow - Wudicorner = 77.4 kN/m?

Total line/point loads

Total unfactored line load in x direction Wslinex = 70.3 KN/m
Total ultimate line load in x direction Wsultinex =100.8 kKN/m
Total unfactored line load in y direction Wsliney = 45.1 KN/m
Total ultimate line load in y direction Wsultiney = 63.1 KN/m
Total unfactored point load Wepoint = 0.0 kN
Total ultimate point load Wultpoint = 0.0 kN

Length of side of sq reqd to resist Iine/point loads Pcorner :[WZIinex+WZIiney+\/((Wzlinex+WZIiney)2+4XQnetcornerXWZpoint)]/(ZXQnetcorner)
Pcorner = 1491 mm

Bending moment about x-axis due to load/reaction eccentricity
Moment due to load 1 (X Iine) Mx1 = max(O kNm, Waultcornerl X Pcorner X (pcorner/2 - ycornerl)) =89.5 kNm
Total moment about x axis M:zx = 89.5 KNm

Bending moment about y-axis due to load/reaction eccentricity
Moment due to load 2 (y Iine) Myz = max(O kNm, Waultcorner2 X Pcorner X (pcorner/2 - Xcorner2)) =56.1 kNm
Total moment about y axis Msy = 56.1 kNm

Check top reinforcement in edge beams for load/reaction eccentric moment

Max moment due to load/reaction eccentricity Mz = max(Msx, Msy) = 89.5 kNm
Assume all of this moment is resisted by edge beam

From edge beam design checks away from corners

Moment due to edge beam spanning depression  Mzsedge = 191.0 kNm

Total moment to be resisted Mscornerbp = Ms + Msedge = 280.5 KNm
Width of section in compression zone bedgetop = Dedge = 400 mm
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K factor Kecornerbp = MZcomerbp/(fcu X bedgetop X dedgetopz) =0.199

K > 0.156 - Therefore compression reinforcement is required
The design is outside the scope of this calculation

Corner beam bending check
Cantilever span of edge beam comer = Qaepthick/V(2) + dedgetop/2 = 2351 mm

Moment and shear due to self weight

Ultimate self weight udl Wedgeult = 1.4 X Wedge = 6.3 KN/m

Average ultimate slab udl (approx) Weornersiab = max(0 KN/m, 1.4 xWsianx (¢depthick/ (N (2) x2)-(Dedge+(hedge-hsiab)/tan(oedge))))
Weornerslab = 5.1 KN/m

Self weight and slab bending moment Mecornersw = (Wedgeult + Weornerslab) X lcomer?/2 = 31.6 KNm

Self weight and slab shear force Vcornersw = (Wedgeult + Wcomnerslab) X lcomer = 26.9 KN

Moment and shear due to udls

Maximum ultimate udl Weornerudi = ((1.4xWoud))+(L.6xWLud))) x ddepthick/N(2) = 95.6 KN/m
Bending moment Mecornerudi = Weormerudi X lcomer?/6 = 88.0 KNm
Shear force Vecomerudl = Weornerudl X lcomer/2 = 112.4 kKN

Moment and shear due to line loads in x direction
Bending moment Mecornerlinex = Wsultiinex X lcorner?/2 = 278.4 KNm
Shear force Veornerlinex = Wsuitlinex X lcomer = 236.9 kN

Moment and shear due to line loads in y direction
Bending moment Mcomerliney = Wsultliney X lcomer?/2 = 174.5 KNm
Shear force Vcornerliney = Wsultliney X lcorner = 148.4 kN

Total moments and shears due to point loads

Bending moment about x axis Mocormerpointx = 0.0 KNm

Bending moment about y axis Mocormerpointy = 0.0 KNm

Shear force Veornerpoint = 0.0 kKN

Resultant moments and shears

Total moment about x axis Mzscomerx = Mcorerswt Mcorerudi+ Mcomerliney+ Mcomerpointx = 294.1 KNm
Total shear force about x axis Vscomerx = Vcomerswt Veomerudi+ Veornerliney + Veomerpoint = 287.7 kN
Total moment about y axis Mzscomery = Mcomerswt Mcomerudi+ Mcomeriinex+ Mcomerpointy = 398.0 KNm
Total shear force about y axis Vscomery = Vcormersw+ Veomerudi+ Veornerlinex + Veomerpoint = 376.1 kN
Deflection of both edge beams at corner will be the same therefore design for average of these moments and shears
Design bending moment Mscorner = (Mzcomerx + Mzcomery)/2 = 346.1 KNm

Design shear force Vscomer = (Vscomerx + Vzcomery)/2 = 331.9 kN

Reinforcement required in top of edge beam
K factor Kcorner = Mscomer/(fcu x Dedgetop x Oedgetop?) = 0.245
K > 0.156 - Therefore compression reinforcement is required
The design is outside the scope of this calculation

Corner beam shear check

Average web width bw = Dedge + (hedge/tan(aedge))/2 = 515 mm
Applied shear stress Veomer = Vzcomer/(bw % edgetop) = 2.028 N/mm?
Tension steel ratio peorner = 100 x Asedgetop/(bw X dedgetop) = 1.800
From BS8110-1:1997 - Table 3.8

Design concrete shear strength Vecomer = 0.860 N/mm?

Vcorer > Vecorner + 0.4N/mm? - Therefore designed links required
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Link area to spacing ratio required Asv_upon_Svregcomer = (Vcomer - Vecorner) X bw/((1.0/ys) x fys) = 1.385 mm
Link area to spacing ratio provided Asv_UpOoN_Svprovedge = NedgelinkxTtxedgelink?/(4xSvedge) = 2.513 mm
PASS - Asv_upon_Svreqeomer <= Asv_UPON_Svprovedge - Shear reinforcement provided in edge beams at corners is
adequate
Internal beam design checks
Basic loading
Hardcore Whcorethick = Yhcore X hhcorethick = 8.0 KN/m?2
Internal beam self weight wint=24 KN/m3x[(hintxbint)+(hint-hsiab)?/tan(aint) +2xhsiabx (hint-hstab)/tan(atint)]
wint = 5.2 KN/m
Internal beam load number 1
Load type Longitudinal line load
Dead load wointz = 24.0 KN/m
Live load Wiintz = 11.6 KN/m
Ultimate load Wuttint1 = 1.4 x Wointz + 1.6 x Weint1 = 52.2 KN/m
Longitudinal line load width bint1 = 100 mm
Centroid of load from centreline of beam Xint1 = 50 mm

Internal beam bearing pressure check

Total uniform load at formation level Wudiint = Woudi+Weudi+Whcorethick+24KN/m3xhint = 47.9 kN/m?
Sum of factored longitud’l and eff'tive line loads ZUDLint = 52.2 kN/m

Sum of unfactored longitud’l and eff’'tive line loads XUDLsIsint = 35.6 kN/m

Centroid of loads from centreline of internal beam

Load x distance for internal load 1 Momentintt = Wuitintz x Xint1 = 2.6 kKN
Sum of load x distances ~Momentint = 2.6 kN
Centroid of loads Xbarint = XMomentin/ZUDLint = 50.0 mm

Moment due to eccentricity to be resisted by slab ~ Meccint = ZUDLint x abs(Xbarint) = 2.6 KNm/m

Assume moment due to eccentricity is resisted equally by top steel of slab on one side and bottom steel of slab on other
From slab bending check

Moment due to depression under slab (hogging) Mse = 17.7 KNm/m

Total moment to be resisted by slab top steel Meslabtopint = Meccint/2 + Mze = 19.0 KNm/m

K factor Kstabtopint = Mslabtopint/(fcu x distabmin?) = 0.014

Lever arm Zslabtopint = Qistabmin x Min(0.95, 0.5 + V(0.25 - Kslabtopin/0.9)) = 185 mm
Area of steel required Asslabtopintreq = Mslabtopint/((1.0/ys) x fysiab x Zslabtopint) = 236 mm?2/m

PASS - Asslabtopintreq <= Asslabtop - Area of reinforcement in top of slab is adequate to transfer moment into slab
Mt to be resisted by slab btm stl due to load ecc’ty Mslabbtmint = Meccin/2 = 1.3 KNm/m

K factor Kstabbtmint = Msiabbtmint/(feu X Obslabmin?) = 0.001
Lever arm Zslabbtmint = dbslabmin x MiN(0.95, 0.5 + V(0.25-Kslabbtmin/0.9)) = 185 mm
Area of steel required in bottom Asslabbtmintreq = Mslabbtmint/((l.O/'Ys) x fysiab X Zslabbtmint) = 16 mm?2/m

PASS - Asslabbtmintreq <= Asslabbtm - Area of reinforcement in bottom of slab is adequate to transfer moment into slab
Bearing pressure

Initially check bearing pressure based on beam soffit/chamfer width only

Allowable bearing width boearin=min(2x(biny2xtan(ouint)+hint)/ (L +tan(aint)),bint+2x (hint-hsiab)/tan (oint))
bbearint = 546 mm

Bearing pressure due to line/point loads Qtinepointint = LUDLSISint/bbearint = 65.2 KN/m?

Total applied bearing pressure Qint = Qinepointint + Wudiint = 113.1 kKN/m?2

PASS - gint <= qalow - Allowable bearing pressure is not exceeded




Project Job no.

GRADE 1 Ffordd Dinas, Cwmafan GC-95

CONSULTING Calcs for Start page no./Revision
o i lan Williams 9
Calcs by Calcs date Checked by Checked date Approved by Approved date
IG 30/04/2021 IG 30/04/2021 IG 30/04/2021

Internal beam bending check

Divider for moments due to udl’s Bua = 10.0

Applied bending moments

Span of internal beam lint = Qdepthick + dinttop = 3430 mm

Ultimate self weight udl Wintit = 1.4 x wint = 7.3 KN/m

Ultimate slab udl (approx) Wintslab = max(0 kKN/m,1.4xwslabx (((depthickx 3/4)-(bint+2x (hint-hsiab)/tan(aint))))

Wintslab = 14.7 KN/m

Self weight and slab bending moment Mintsw = (Wintult + Wintslab) X lin?/Budl = 25.9 KNm

Self weight shear force Vintsw = (Wintult + Wintslab) x lin/2 = 37.7 kN

Moments due to applied uniformly distributed loads

Ultimate udl (approx) Wintudl = Waudlult X ¢depthick x 3/4 = 101.4 KN/m

Bending moment Mintudi = Wintudi X lin?/Budi = 119.3 kNm

Shear force Vintudl = Wintudi X lin/2 = 173.9 kN

Moment and shear due to load number 1

Bending moment Mint1 = Waultintt X lin®/Budl = 61.4 KNm

Shear force Vint1 = Wutiint1 X lin/2 = 89.5 kKN

Resultant moments and shears

Total moment (hogging and sagging) Mzint = 206.5 kNm

Maximum shear force Vzint = 301.0 kN

Reinforcement required in top

Width of section in compression zone binttop = bint = 400 mm

Average web width bwint = bint + hindtan(aint) = 631 mm

K factor Kinttop = Mzint/(fou x binttop x dinttop?) = 0.135

Lever arm Zinttop = dinttop x MiN(0.95, 0.5 + V(0.25 - Kinttop/0.9)) = 269 mm

Area of steel required for bending Asinttopbend = Mzint/((1.0/ys) x fy x Zinttop) = 1765 mm?

Minimum area of steel Asinttopmin = 0.0013 x bwint x hint = 328 mm?

Area of steel required Asinttopreq = mMax(Asinttopbend, Asinttopmin) = 1765 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 bintbtm = bint + 2 x (hint - hsiab)/tan(aint) + 0.2 x lint = 1259 mm

K factor Kintotm = Mzint/(feu x Bintbtm x dintbtm?) = 0.042

Lever arm Zintotm = dintotm x Min(0.95, 0.5 + V(0.25 - Kinbn/0.9)) = 317 mm
Area of steel required for bending Asintotmbend = Mzint/((1.0/ys) x fy x Zintbtm) = 1497 mm?2

Minimum area of steel required Asintotmmin = 0.0013 x 1.0 x bwint x hint = 328 mm?

Area of steel required Asintbtmreq = Max(Asintotmbend, Asintotmmin) = 1497 mm?2

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

Internal beam shear check

Applied shear stress Vint = Vzint/(bwint X dinttop) = 1.446 N/mm?2
Tension steel ratio pint = 100 x Asinttop/(Dwint x dinttop) = 0.905
From BS8110-1:1997 - Table 3.8

Design concrete shear strength Veint = 0.684 N/mm?

Vint > Vcint + 0.4N/mm? - Therefore designed links required
Link area to spacing ratio required Asv_upon_Svregint = (Vint - Vcint) x bwint/((1.0/ys) x fys) = 1.106 mm
Link area to spacing ratio provided Asv_upon_Svprovint = Nintlinkx7txdintiink?/(4xSvint) = 1.237 mm
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PASS - Asv_upon_Svregint <= Asv_UPON_Svprovint - Shear reinforcement provided in internal beams is adequate
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