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PAD FOOTING ANALYSIS AND DESIGN (BS8110-1:1997)

Pad footing details

Length of pad footing
Depth of pad footing

Density of concrete

Column details
Column base length
Column base width
Column eccentricity in x
Column eccentricity in y

Soil details

Depth of soil over pad footing

Allowable bearing pressure

Axial loading on columns
Dead axial load

Imposed axial load

Wind axial load

Total axial load

Foundation loads
Dead surcharge load
Pad footing self weight
Soil self weight

Horizontal loading

Dead load in x direction
Imposed load in x direction
Wind load in x direction
Total load in x direction
Dead load in y direction
Imposed load in y direction
Wind load in y direction

Tedds calculation version 2.0.07
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L = 3000 mm Width of pad footing B =2000 mm
h =400 mm Depth of soil over pad footing  hsoil = 200 mm
Pconc = 23.6 kN/m3
Column A Column B
la =800 mm Iz = 800 mm
ba =800 mm bs = 800 mm
epxa = =700 mm epxe = 700 mm
erya =0 mm erys = 0 mm
hsoil = 200 mm Density of soil psail = 20.0 KN/m3

Pbearing =100 kN/m?2

Column A
Pca = 10.5 kN
Paa = 0.0 kN
Pwa = 0.0 kN
Pa=10.5 kN

Fasur = 0.000 kN/m?
Fswt = 9.440 kN/m?
Fsoil = 4.000 kN/m?

Column A
Hexa = 0.0 kN
Haxa = 0.0 kN
Hwxa = 0.0 kN
Hxa = 0.0 kN
Heya = 4.4 kN
Haya = 0.0 kN
Hwya = 0.0 kN

Column B
Pee = 10.5 kN
Pas = 0.0 kN
Pws = 0.0 kN
Pe = 10.5 kN

Imposed surcharge load Fasur = 0.000 kN/m?

Total foundation load F =80.6 kN

Column B
Hexe = 0.0 kN
Haxe = 0.0 kN
Hwxe = 0.0 kN
Hxe = 0.0 kKN
Hcye = 4.4 kKN
Haye = 0.0 kN
Hwys = 0.0 kN
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Total load in y direction Hya = 4.4 kN Hys = 4.4 kN
Moment on column bases Column A Column B
Dead moment in x direction Maxa = 0.000 KNm Mexe = 0.000 KNm
Imposed moment in x direction Maxa = 0.000 kNm Maxe = 0.000 KNm
Wind moment in x direction Mwxa = 20.000 kNm Mwxe = 20.000 kNm
Total moment in x direction Mxa = 20.000 kKNm Mxe = 20.000 kNm
Dead moment in y direction Maya = 0.000 KNm Meys = 0.000 KNm
Imposed moment in y direction Maya = 0.000 KNm Mays = 0.000 kKNm
Wind moment in y direction Mwya = 0.000 kNm Mwyg = 0.000 KNm
Total moment in y direction Mya = 0.000 kNm Mye = 0.000 kNm

Check stability against sliding
Passive pressure coefficient  Kp = 2.464

Stability against sliding in y direction
Total sliding resistance in y dir Hyres = 59.2 kN
PASS - Resistance to sliding is greater than horizontal load in y direction

Check stability against overturning in x direction
Total overturning moment MxoT = 40.000 kKNm Total restoring moment Mxres = 152.460 KNm
PASS - Restoring moment is greater than overturning moment in x direction

Check stability against overturning in y direction
Total overturning moment Myot = 3.520 KNm Total restoring moment Myres = 101.640 KNm
PASS - Restoring moment is greater than overturning moment in y direction

Calculate pad base reaction
Total base reaction T =101.6 kN
Base reaction eccentricity in x  etx =394 mm Base reaction eccentricity iny ety =35 mm
Base reaction acts within combined middle third of base

Calculate pad base pressures
qt = 1.847 kN/m? g2 = 5.367 kN/m? gs = 28.513 kN/m?2 g4 = 32.033 kN/m?
Minimum base pressure gmin = 1.847 kKN/m?2 Maximum base pressure gmax = 32.033 kN/m?

PASS - Maximum base pressure is less than allowable bearing pressure

(I
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Partial safety factors for loads
Dead loads yic = 1.40 Imposed loads yia = 1.60
Wind loads yw = 0.00
Ultimate axial loading Column A Column B
Ultimate axial load on column  Pua = 14.7 kN Pus = 14.7 kN
Ultimate foundation loads
Ultimate foundation load Fu=112.9 kN
Ultimate horizontal loading Column A Column B
Ult.horizontal load in x dir Hxua = 0.0 kN Hxue = 0.0 kN
Ult.horizontal load in y dir Hyua = 6.2 KN Hyus = 6.2 kN
Ultimate moment Column A Column B
Ult.moment on column in x dir Mxua = 0.000 kNm Mxug = 0.000 KNm
Ult.moment on column iny dir Myua = 0.000 kNm Myus = 0.000 kNm
Ultimate pad base reaction
Ultimate base reaction Tu=142.3 kN
Ecc.of ult.base reaction in x et =0 mm Ecc.of ult.base reaction iny ety =35 mm

Calculate ultimate pad base pressures
qtu = 21.252 kN/m? Qz2u = 26.180 kN/m?
Minimum ult.base pressure Qminu = 21.252 kN/m?2

qsu = 21.252 kN/m?
Maximum ult.base pressure

g4u = 26.180 kN/m?
Qmaxu = 26.180 kN/m?2

Library item: Ultimate pressures summary Ultimate moments

Ultimate moment in x dir Mx = 3.136 kNm Ultimate moment in y dir My = 9.814 kNm

Material details
Char.strength of concrete
Char.strength of shear reinft

feu = 30 N/mm?
fyv =500 N/mm?2

fy = 500 N/mm?2
Cnom = 30 mm

Char.strength of reinft
Nom.cover to reinforcement

Moment design in x direction

Tens.reinforcement diameter ¢« = 10 mm Tens.reinforcement depth dx = 355 mm

Kx = 0.000 K« =0.156

Kx < Kx' compression reinforcement is not required
As_x_reqg = 21 mm? Minimum tens.reinforcement  As_x_min = 1040 mm?2
20 No. 10 dia. bars btm As_xB_prov = 1571 mm?

PASS - Tension reinforcement provided exceeds tension reinforcement required

Design formula for rectangular beams (cl 3.4.4.4)

Tens.reinforcement required
Tens.reinforcement provided

Moment design in y direction

Tens.reinforcement diameter dy = 365 mm

Ky = 0.001 Ky = 0.156
Ky < Ky' compression reinforcement is not required
Asfyfmin = 1560 mm?2

¢oy8 =10 mm Tens.reinforcement depth

Design formula for rectangular beams (cl 3.4.4.4)

As_y req = 65 mm? Minimum tens.reinforcement
30 No. 10 dia. bars btm As_yB prov = 2356 mm?
PASS - Tension reinforcement provided exceeds tension reinforcement required

Tens.reinforcement required
Tens.reinforcement provided

Calculate ultimate shear force at d from top face of column A
Ult.pressure for shear Qsu = 25.890 kN/m?
Area loaded for shear As = 0.705 m?

Ult.shear force Vsu = 4.988 kN

Shear stresses at d from top face of column A (cl 3.5.5.2)
Design shear stress vsu = 0.005 N/mm?2

Design concrete shear stress  vec = 0.415 N/mm? Allowable design shear stress  vmax = 4.382 N/mm?
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PASS - vsu < vc - No shear reinforcement required

Calculate ultimate punching shear force at face of column A

Ult.press.for punching shear  qpua = 23.716 kN/m? Avg.effective reinf.depth d =360 mm
Area loaded Apa = 0.640 m? Length of shear perimeter UpA = 3200 mm
Ult.punching shear force Vpua = 11.564 kN Eff.punching shear force Vpuaeft = 11.564 kN

Punching shear stresses at face of column A (cl 3.7.7.2)
Design shear stress Vpua = 0.010 N/mm?2
PASS - Design shear stress is less than allowable design shear stress

Calculate ultimate punching shear force at face of column B

Ult.press.for punching shear  gpus = 23.716 kN/m? Avg.effective reinf.depth d =360 mm
Area loaded Aps = 0.640 m? Length of shear perimeter Ups = 3200 mm
Ult.punching shear force Vpus = 11.564 kN Eff.punching shear force Vpuseff = 11.564 kN

Punching shear stresses at face of column B (cl 3.7.7.2)
Design shear stress vpus = 0.010 N/mm?2
PASS - Design shear stress is less than allowable design shear stress

Calculate ultimate punching shear force at perimeter of 1.5 d from face of column A and B

Ult.press.for punching shear  qpucisd = 23.716 kN/m? Avg.effective reinf.depth d =360 mm
Area loaded Apci.5d = 5.640 m? Length of shear perimeter Upci.5d = 6000 mm
Ult.punching shear force Vpuci.sd = 1.764 kN Eff.punching shear force Vpuci sdeff = 2.205 KN
Punching shear stresses at perimeter of 1.5 d from face of column A and B (cl 3.7.7.2)
Design shear stress Vpuctsd = 0.001 N/mm?2
PASS - vpuct.sd < Ve - No shear reinforcement required
30 No. 10 dia. bars btm i:.- e b—|

_____ B PR P

20 No. 10 dia. bars btm

———— Shear at d from column face

— - — Punching shear perimeter at 1.5 x d from column face
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