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

Tedds calculation version 2.0.07

 

Pad footing details

Length of pad footing; L = 3000 mm; Width of pad footing ; B = 2000 mm

Depth of pad footing; h = 400 mm; Depth of soil over pad footing; hsoil = 200 mm

Density of concrete; conc = 23.6 kN/m3

Column details Column A Column B

Column base length; lA = 800 mm; lB = 800 mm

Column base width; bA = 800 mm; bB = 800 mm

Column eccentricity in x; ePxA = -700 mm; ePxB = 700 mm

Column eccentricity in y; ePyA = 0 mm; ePyB = 0 mm

Soil details

Depth of soil over pad footing; hsoil = 200 mm; Density of soil; soil = 20.0 kN/m3

Allowable bearing pressure; Pbearing = 100 kN/m2

Axial loading on columns Column A Column B

Dead axial load; PGA = 10.5 kN; PGB = 10.5 kN

Imposed axial load; PQA = 0.0 kN; PQB = 0.0 kN

Wind axial load; PWA = 0.0 kN; PWB = 0.0 kN

Total axial load; PA = 10.5 kN; PB = 10.5 kN

Foundation loads

Dead surcharge load; FGsur = 0.000 kN/m2; Imposed surcharge load; FQsur = 0.000 kN/m2

Pad footing self weight; Fswt = 9.440 kN/m2

Soil self weight; Fsoil = 4.000 kN/m2; Total foundation load; F = 80.6 kN

Horizontal loading Column A Column B

Dead load in x direction; HGxA = 0.0 kN; HGxB = 0.0 kN

Imposed load in x direction; HQxA = 0.0 kN; HQxB = 0.0 kN

Wind load in x direction ; HWxA = 0.0 kN; HWxB = 0.0 kN

Total load in x direction; HxA = 0.0 kN; HxB = 0.0 kN

Dead load in y direction; HGyA = 4.4 kN; HGyB = 4.4 kN

Imposed load in y direction; HQyA = 0.0 kN; HQyB = 0.0 kN

Wind load in y direction ; HWyA = 0.0 kN; HWyB = 0.0 kN
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Total load in y direction; HyA = 4.4 kN; HyB = 4.4 kN

Moment on column bases Column A Column B

Dead moment in x direction; MGxA = 0.000 kNm; MGxB = 0.000 kNm

Imposed moment in x direction; MQxA = 0.000 kNm; MQxB = 0.000 kNm

Wind moment in x direction ; MWxA = 20.000 kNm; MWxB = 20.000 kNm

Total moment in x direction; MxA = 20.000 kNm; MxB = 20.000 kNm

Dead moment in y direction; MGyA = 0.000 kNm; MGyB = 0.000 kNm

Imposed moment in y direction; MQyA = 0.000 kNm; MQyB = 0.000 kNm

Wind moment in y direction ; MWyA = 0.000 kNm; MWyB = 0.000 kNm

Total moment in y direction; MyA = 0.000 kNm; MyB = 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 kNm; 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 in y; eTy = 35 mm

Base reaction acts within combined middle third of base

Calculate pad base pressures

q1 = 1.847 kN/m2; q2 = 5.367 kN/m2; q3 = 28.513 kN/m2; q4 = 32.033 kN/m2

Minimum base pressure; qmin = 1.847 kN/m2; Maximum base pressure; qmax = 32.033 kN/m2

PASS - Maximum base pressure is less than allowable bearing pressure

 



The Old Post Office

East Rounton, Northallerton

DL6 2LA

Project

DR REDDY, MIRFIELD - NEW BOILER STACK FOUNDATION

Job no.

23065

Calcs for

NEW BOILER STACK MASS FOUNDATION

Start page no./Revision

 4 

Calcs by

AGH

Calcs date

20/09/2023

Checked by

MS

Checked date

20/07/2023

Approved by

AGH

Approved date

20/09/2023

Partial safety factors for loads

Dead loads; fG = 1.40; Imposed loads; fQ = 1.60

Wind loads; fW = 0.00

Ultimate axial loading Column A Column B

Ultimate axial load on column; PuA = 14.7 kN; PuB = 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; HxuB = 0.0 kN

Ult.horizontal load in y dir; HyuA = 6.2 kN; HyuB = 6.2 kN

Ultimate moment Column A Column B

Ult.moment on column in x dir; MxuA = 0.000 kNm; MxuB = 0.000 kNm

Ult.moment on column in y dir ; MyuA = 0.000 kNm; MyuB = 0.000 kNm

Ultimate pad base reaction

Ultimate base reaction; Tu = 142.3 kN

Ecc.of ult.base reaction in x; eTxu = 0 mm; Ecc.of ult.base reaction in y; eTyu = 35 mm

Calculate ultimate pad base pressures

q1u = 21.252 kN/m2; q2u = 26.180 kN/m2; q3u = 21.252 kN/m2; q4u = 26.180 kN/m2

Minimum ult.base pressure; qminu = 21.252 kN/m2; Maximum ult.base pressure; qmaxu = 26.180 kN/m2

Library item: Ultimate pressures summaryUltimate 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; fcu = 30 N/mm2; Char.strength of reinft; fy = 500 N/mm2

Char.strength of shear reinft; fyv = 500 N/mm2; Nom.cover to reinforcement; cnom = 30 mm

Moment design in x direction

Tens.reinforcement diameter; xB = 10 mm; Tens.reinforcement depth; dx = 355 mm

Design formula for rectangular beams (cl 3.4.4.4); Kx = 0.000; Kx’ = 0.156

Kx < Kx' compression reinforcement is not required

Tens.reinforcement required; As_x_req = 21 mm2; Minimum tens.reinforcement; As_x_min = 1040 mm2

Tens.reinforcement provided; 20 No. 10 dia. bars btm; As_xB_prov = 1571 mm2

PASS - Tension reinforcement provided exceeds tension reinforcement required

Moment design in y direction

Tens.reinforcement diameter; yB = 10 mm; Tens.reinforcement depth; dy = 365 mm

Design formula for rectangular beams (cl 3.4.4.4); Ky = 0.001; Ky’ = 0.156

Ky < Ky' compression reinforcement is not required

Tens.reinforcement required; As_y_req = 65 mm2; Minimum tens.reinforcement; As_y_min = 1560 mm2

Tens.reinforcement provided; 30 No. 10 dia. bars btm; As_yB_prov = 2356 mm2

PASS - Tension reinforcement provided exceeds tension reinforcement required

Calculate ultimate shear force at d from top face of column A

Ult.pressure for shear; qsu = 25.890 kN/m2

Area loaded for shear; As = 0.705 m2; 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/mm2

Design concrete shear stress; vc = 0.415 N/mm2; Allowable design shear stress; vmax = 4.382 N/mm2
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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/m2; Avg.effective reinf.depth; d = 360 mm

Area loaded; ApA = 0.640 m2; Length of shear perimeter; upA = 3200 mm

Ult.punching shear force; VpuA = 11.564 kN; Eff.punching shear force; VpuAeff = 11.564 kN

Punching shear stresses at face of column A (cl 3.7.7.2)

Design shear stress; vpuA = 0.010 N/mm2

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; qpuB = 23.716 kN/m2; Avg.effective reinf.depth; d = 360 mm

Area loaded; ApB = 0.640 m2; Length of shear perimeter; upB = 3200 mm

Ult.punching shear force; VpuB = 11.564 kN; Eff.punching shear force; VpuBeff = 11.564 kN

Punching shear stresses at face of column B (cl 3.7.7.2)

Design shear stress; vpuB = 0.010 N/mm2

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; qpuC1.5d = 23.716 kN/m2; Avg.effective reinf.depth; d = 360 mm

Area loaded; ApC1.5d = 5.640 m2; Length of shear perimeter; upC1.5d = 6000 mm

Ult.punching shear force; VpuC1.5d = 1.764 kN; Eff.punching shear force; VpuC1.5deff = 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; vpuC1.5d = 0.001 N/mm2

PASS - vpuC1.5d < vc - No shear reinforcement required
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