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1                Introduction

1.1       Instructions

2                Construction works
All the construction works must be done by experienced builder or contractor. 

the pressure below foundation is below 80kN/m2 which is satisfactory.

The concrete grade of concrete to be minimum C30.

All the foundations to have A393 mesh at bottom with cover 50 mm each side.

 If the builder/contractor has any queries regarding the above-mentioned works during the installation 

 installation process, please contact me.

All sizes of the foundations are shown on the drawings

For more complex project a separate design for temporary works might be required.
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SF1 = 650x300mm deep Strip footing with
A393 mesh at bottom
SF2 = 650x300mm deep Strip footing with
A393 mesh at bottom

SF3

SF3 = 650x300mm deep Strip footing with
A393 mesh at bottom

SF4 = 650x300mm deep Strip footing with
A393 mesh at bottom

SF4

SF5 = 650x300mm deep Strip footing with
A393 mesh at bottom
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Calculation for: Loadings on beams
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LOAD TAKEDOWN

Strip footing 1

Wall 

DL 4.00kN/m2 x 7.20m = 28.80kN/m

Floor

DL 0.50kN/m2 x 2.10m = 1.05kN/m

LL 2.00kN/m2 x 2.10m = 4.20kN/m

.

Strip footing 2

Wall 

DL 4.00kN/m2 x 5.70m = 22.80kN/m

Floor

DL 0.50kN/m2 x 2.65m = 1.33kN/m

LL 2.00kN/m2 x 2.65m = 5.30kN/m

Pitched roof

DL 0.85kN/m2 x 2.00m = 1.70kN/m

LL 0.75kN/m2 x 2.00m = 1.50kN/m

Strip footing 3

Wall 

DL 4.00kN/m2 x 7.20m = 28.80kN/m

Floor

DL 0.50kN/m2 x 1.90m = 0.95kN/m

LL 2.00kN/m2 x 1.90m = 3.80kN/m

Strip footing 4

Wall 

DL 4.00kN/m2 x 5.70m = 22.80kN/m

Floor

DL 0.50kN/m2 x 3.30m = 1.65kN/m

LL 2.00kN/m2 x 3.30m = 6.60kN/m

Pitched roof

DL 0.85kN/m2 x 2.00m = 1.70kN/m

LL 0.75kN/m2 x 2.00m = 1.50kN/m

Flat roof

DL 0.85kN/m2 x 3.30m = 2.81kN/m

LL 0.75kN/m2 x 3.30m = 2.48kN/m

Strip footing 5

Wall 

DL 4.00kN/m2 x 2.55m = 10.20kN/m

Flat roof

DL 0.85kN/m2 x 3.30m = 2.81kN/m

LL 0.75kN/m2 x 3.30m = 2.48kN/m

LOAD TAKEDOWN

Strip footing 1

Wall 

DL 4.00kN/m2 x 6.70m = 26.80kN/m

Floor

DL 0.50kN/m2 x 2.10m = 1.05kN/m

LL 2.00kN/m2 x 2.10m = 4.20kN/m

.

Strip footing 2

Wall 

DL 4.00kN/m2 x 5.70m = 22.80kN/m

Floor

DL 0.50kN/m2 x 2.65m = 1.33kN/m

LL 2.00kN/m2 x 2.65m = 5.30kN/m

Pitched roof

DL 0.85kN/m2 x 2.00m = 1.70kN/m

LL 0.75kN/m2 x 2.00m = 1.50kN/m

Strip footing 3

Wall 

DL 4.00kN/m2 x 7.20m = 28.80kN/m

Floor

DL 0.50kN/m2 x 1.90m = 0.95kN/m

LL 2.00kN/m2 x 1.90m = 3.80kN/m

Strip footing 4

Wall 

DL 4.00kN/m2 x 5.70m = 22.80kN/m

Floor

DL 0.50kN/m2 x 2.50m = 1.25kN/m

LL 2.00kN/m2 x 2.50m = 5.00kN/m

Pitched roof

DL 0.85kN/m2 x 2.00m = 1.70kN/m

LL 0.75kN/m2 x 2.00m = 1.50kN/m

Flat roof

DL 0.85kN/m2 x 3.30m = 2.81kN/m

LL 0.75kN/m2 x 3.30m = 2.48kN/m

Strip footing 5

Wall 

DL 4.00kN/m2 x 2.55m = 10.20kN/m

Flat roof

DL 0.85kN/m2 x 3.30m = 2.81kN/m

LL 0.75kN/m2 x 3.30m = 2.48kN/m
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FOUNDATION ANALYSIS

In accordance with EN1997-1:2004 + A1:2013 incorporating corrigendum February 2009 and the UK National Annex 

incorporating corrigendum No.1

Tedds calculation version 3.3.06

Summary table

Description Unit Allowable Actual Utilisation Result

Base pressure kN/m2 80 78.4 0.980 Pass

Description Unit Provided Required Utilisation Result

Reinforcement y-direction mm2 393 369 0.940 Pass

Description Unit Allowable Actual Utilisation Result

Strip foundation details - considering a one meter strip

Length of foundation; Lx = 1000 mm

Width of foundation; Ly = 650 mm

Foundation area; A = Lx × Ly = 0.650 m2

Depth of foundation; h = 300 mm

Depth of soil over foundation; hsoil = 1200 mm

Level of water; hwater = 0 mm

Density of water; γwater = 9.8 kN/m3

Density of concrete; γconc = 25.0 kN/m3

1

78.4 kN/m2 78.4 kN/m2

3
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0
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2
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Wall no.1 details

Width of wall; ly1 = 300 mm

position in y-axis; y1 = 325 mm

Soil properties

Density of soil; γsoil = 18.0 kN/m3

Characteristic cohesion; c'k = 0 kN/m2

Characteristic effective shear resistance angle; φ'k = 30 deg

Characteristic friction angle; δk = 20 deg

Foundation loads

Self weight; Fswt = h × γconc = 7.5 kN/m2

Soil weight; Fsoil = hsoil × γsoil = 21.6 kN/m2

Wall no.1 loads per linear metre

Permanent axial load; FGz1 = 27.9 kN

Variable axial load; FQz1 = 4.2 kN

Bearing resistance (Section 6.5.2)

Forces on foundation per linear metre

Force in z-direction; Fdz = A × (Fswt + Fsoil) + FGz1 + FQz1 = 51.0 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1 + FQz1 × y1 = 16.6 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-axis; ey = Mdy / Fdz - Ly / 2 = 0 mm

Pad base pressures

q1 = Fdz × (1 - 6 × ey / Ly) / (Ly × 1000 mm) = 78.4 kN/m2

q2 = Fdz × (1 + 6 × ey / Ly) / (Ly × 1000 mm) = 78.4 kN/m2

Minimum base pressure; qmin = min(q1, q2) = 78.4 kN/m2

Maximum base pressure; qmax = max(q1, q2) = 78.4 kN/m2

Presumed bearing capacity

Presumed bearing capacity; Pbearing = 80.0 kN/m2

PASS - Presumed bearing capacity exceeds design base pressure

Design approach 1

Partial factors on actions - Combination1

Partial factor set; A1

Permanent unfavourable action - Table A.3; γG = 1.35

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.50

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination1

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00
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Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 69.4 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 22.6 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 106.8 kN/m2

Design approach 1

Partial factors on actions - Combination2

Partial factor set; A2

Permanent unfavourable action - Table A.3; γG = 1.00

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.30

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination2

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 52.2 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 17.0 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 80.3 kN/m2

FOUNDATION DESIGN

In accordance with EN1992-1-1:2004 + A1:2014 incorporating corrigenda January 2008, November 2010 and January 

2014 and the UK National Annex incorporating National Amendment No.1 and No.2

Tedds calculation version 3.3.06
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Concrete details (Table 3.1 - Strength and deformation characteristics for concrete)

Concrete strength class; C30/37

Characteristic compressive cylinder strength; fck = 30 N/mm2

Characteristic compressive cube strength; fck,cube = 37 N/mm2

Mean value of compressive cylinder strength; fcm = fck + 8 N/mm2 = 38 N/mm2

Mean value of axial tensile strength; fctm = 0.3 N/mm2 × (fck/ 1 N/mm2)2/3 = 2.9 N/mm2

5% fractile of axial tensile strength; fctk,0.05 = 0.7 × fctm = 2.0 N/mm2

Secant modulus of elasticity of concrete; Ecm = 22 kN/mm2 × [fcm/10 N/mm2]0.3 = 32837 N/mm2

Partial factor for concrete (Table 2.1N); γC = 1.50

Compressive strength coefficient (cl.3.1.6(1)); αcc = 0.85

Design compressive concrete strength (exp.3.15); fcd = αcc × fck / γC = 17.0 N/mm2

Tens.strength coeff.for plain concrete (cl.12.3.1(1)); αct,pl = 0.80

Des.tens.strength for plain concrete (exp.12.1); fctd,pl = αct,pl × fctk,0.05 / γC = 1.1 N/mm2

Maximum aggregate size; hagg = 20 mm

Ultimate strain - Table 3.1; εcu2 = 0.0035

Shortening strain - Table 3.1; εcu3 = 0.0035

Effective compression zone height factor; λ = 0.80

Effective strength factor; η = 1.00

Bending coefficient k1; K1 = 0.40

Bending coefficient k2; K2 = 1.00 × (0.6 + 0.0014/εcu2) =1.00

Bending coefficient k3; K3 =0.40

Bending coefficient k4; K4 =1.00 × (0.6 + 0.0014/εcu2) = 1.00

Reinforcement details

Characteristic yield strength of reinforcement; fyk = 500 N/mm2

Modulus of elasticity of reinforcement; Es = 210000 N/mm2

Partial factor for reinforcing steel (Table 2.1N); γS = 1.15

Design yield strength of reinforcement; fyd = fyk / γS = 435 N/mm2

Nominal cover to top of foundation; cnom_t = 50 mm

Nominal cover to bottom of foundation; cnom_b = 50 mm

Nominal cover to side of foundation; cnom_s = 50 mm

Shear diagram (kN)

21.9

-21.9

0.00.0
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Moment diagram (kNm)

3.63.6

1.0

 

Rectangular section in flexure (Section 6.1)

Design bending moment; MEd.y.max = 1 kNm

Depth to tension reinforcement; d = h - cnom_b - φy.bot / 2 = 245 mm

K = MEd.y.max / (Lx × d2 × fck) = 0.001

K' = (2 × η × αcc/γC)×(1 - λ × (δ - K1)/(2 × K2))×(λ × (δ - K1)/(2 × K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5 × (1 - 2 × K / (η × αcc / γC))0.5, 0.95) × d = 233 mm

Depth of neutral axis; x = 2.5 × (d - z) = 31 mm

Area of tension reinforcement required; Asy.bot.req = MEd.y.max / (fyd × z) = 10 mm2

Tension reinforcement provided; 10 φ bars @ 200 c/c bottom

Area of tension reinforcement provided; Asy.bot.prov = 393 mm2

Minimum area of reinforcement (exp.9.1N); As.min = max(0.26 × fctm / fyk, 0.0013) × Lx × d = 369 mm2

Maximum area of reinforcement (cl.9.2.1.1(3)); As.max = 0.04 × Lx × d = 9800 mm2

PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)

Limiting crack width; wmax = 0.3 mm

Variable load factor (EN1990 – Table A1.1); ψ2 = 0.3

Serviceability bending moment; Msls.y.max = 0.7 kNm

Tensile stress in reinforcement; σs = Msls.y.max / (Asy.bot.prov × z) = 7.5 N/mm2

Load duration factor; kt = 0.4

Effective depth of concrete in tension; hc.ef = min(2.5 × (h - d), (h - x) / 3, h / 2) = 90 mm

Effective area of concrete in tension; Ac.eff = hc.ef × Lx = 89792 mm2

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; ρp.eff = Asy.bot.prov / Ac.eff = 0.004

Modular ratio; αe = Es / Ecm = 6.395

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4 =3.4

k4 = 0.425

Maximum crack spacing (exp.7.11); sr.max = k3 × cnom_b + k1 × k2 × k4 × φy.bot / ρp.eff = 559 mm

Maximum crack width (exp.7.8); wk = sr.max × max([σs – kt × (fct.eff / ρp.eff) ×(1 + αe × ρp.eff)] / Es, 

0.6 × σs / Es) = 0.012 mm

PASS - Maximum crack width is less than limiting crack width

Library item: Crack width output
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1

10φ bars @ 200 c/c bottom

10φ bars @ 200 c/c bottom  
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FOUNDATION ANALYSIS

In accordance with EN1997-1:2004 + A1:2013 incorporating corrigendum February 2009 and the UK National Annex 

incorporating corrigendum No.1

Tedds calculation version 3.3.06

Summary table

Description Unit Allowable Actual Utilisation Result

Base pressure kN/m2 80 73.9 0.924 Pass

Description Unit Provided Required Utilisation Result

Reinforcement y-direction mm2 393 369 0.940 Pass

Description Unit Allowable Actual Utilisation Result

Strip foundation details - considering a one meter strip

Length of foundation; Lx = 1000 mm

Width of foundation; Ly = 650 mm

Foundation area; A = Lx × Ly = 0.650 m2

Depth of foundation; h = 300 mm

Depth of soil over foundation; hsoil = 900 mm

Level of water; hwater = 0 mm

Density of water; γwater = 9.8 kN/m3

Density of concrete; γconc = 25.0 kN/m3

1

73.9 kN/m2 73.9 kN/m2

3
0

0
9

0
0

y

 z

 

Wall no.1 details

Width of wall; ly1 = 300 mm
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position in y-axis; y1 = 325 mm

Soil properties

Density of soil; γsoil = 18.0 kN/m3

Characteristic cohesion; c'k = 0 kN/m2

Characteristic effective shear resistance angle; φ'k = 30 deg

Characteristic friction angle; δk = 20 deg

Foundation loads

Self weight; Fswt = h × γconc = 7.5 kN/m2

Soil weight; Fsoil = hsoil × γsoil = 16.2 kN/m2

Wall no.1 loads per linear metre

Permanent axial load; FGz1 = 25.8 kN

Variable axial load; FQz1 = 6.8 kN

Bearing resistance (Section 6.5.2)

Forces on foundation per linear metre

Force in z-direction; Fdz = A × (Fswt + Fsoil) + FGz1 + FQz1 = 48.0 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1 + FQz1 × y1 = 15.6 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-axis; ey = Mdy / Fdz - Ly / 2 = 0 mm

Pad base pressures

q1 = Fdz × (1 - 6 × ey / Ly) / (Ly × 1000 mm) = 73.9 kN/m2

q2 = Fdz × (1 + 6 × ey / Ly) / (Ly × 1000 mm) = 73.9 kN/m2

Minimum base pressure; qmin = min(q1, q2) = 73.9 kN/m2

Maximum base pressure; qmax = max(q1, q2) = 73.9 kN/m2

Presumed bearing capacity

Presumed bearing capacity; Pbearing = 80.0 kN/m2

PASS - Presumed bearing capacity exceeds design base pressure

Design approach 1

Partial factors on actions - Combination1

Partial factor set; A1

Permanent unfavourable action - Table A.3; γG = 1.35

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.50

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination1

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 65.9 kN
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Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 21.4 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 101.3 kN/m2

Design approach 1

Partial factors on actions - Combination2

Partial factor set; A2

Permanent unfavourable action - Table A.3; γG = 1.00

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.30

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination2

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 50.1 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 16.3 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 77 kN/m2

FOUNDATION DESIGN

In accordance with EN1992-1-1:2004 + A1:2014 incorporating corrigenda January 2008, November 2010 and January 

2014 and the UK National Annex incorporating National Amendment No.1 and No.2

Tedds calculation version 3.3.06

Concrete details (Table 3.1 - Strength and deformation characteristics for concrete)

Concrete strength class; C30/37

Characteristic compressive cylinder strength; fck = 30 N/mm2



Project

Land near Six Bells, Hoelgerrig, Merthyr Tydfil

Job Ref.

AUX511

Section

2 SF2

Sheet no./rev.

02/ 4

Calc. by

MK

Date

11-06-2025

Chk'd by

MK

Date

11-06-2025

App'd by Date

11-06-2025

Characteristic compressive cube strength; fck,cube = 37 N/mm2

Mean value of compressive cylinder strength; fcm = fck + 8 N/mm2 = 38 N/mm2

Mean value of axial tensile strength; fctm = 0.3 N/mm2 × (fck/ 1 N/mm2)2/3 = 2.9 N/mm2

5% fractile of axial tensile strength; fctk,0.05 = 0.7 × fctm = 2.0 N/mm2

Secant modulus of elasticity of concrete; Ecm = 22 kN/mm2 × [fcm/10 N/mm2]0.3 = 32837 N/mm2

Partial factor for concrete (Table 2.1N); γC = 1.50

Compressive strength coefficient (cl.3.1.6(1)); αcc = 0.85

Design compressive concrete strength (exp.3.15); fcd = αcc × fck / γC = 17.0 N/mm2

Tens.strength coeff.for plain concrete (cl.12.3.1(1)); αct,pl = 0.80

Des.tens.strength for plain concrete (exp.12.1); fctd,pl = αct,pl × fctk,0.05 / γC = 1.1 N/mm2

Maximum aggregate size; hagg = 20 mm

Ultimate strain - Table 3.1; εcu2 = 0.0035

Shortening strain - Table 3.1; εcu3 = 0.0035

Effective compression zone height factor; λ = 0.80

Effective strength factor; η = 1.00

Bending coefficient k1; K1 = 0.40

Bending coefficient k2; K2 = 1.00 × (0.6 + 0.0014/εcu2) =1.00

Bending coefficient k3; K3 =0.40

Bending coefficient k4; K4 =1.00 × (0.6 + 0.0014/εcu2) = 1.00

Reinforcement details

Characteristic yield strength of reinforcement; fyk = 500 N/mm2

Modulus of elasticity of reinforcement; Es = 210000 N/mm2

Partial factor for reinforcing steel (Table 2.1N); γS = 1.15

Design yield strength of reinforcement; fyd = fyk / γS = 435 N/mm2

Nominal cover to top of foundation; cnom_t = 50 mm

Nominal cover to bottom of foundation; cnom_b = 50 mm

Nominal cover to side of foundation; cnom_s = 50 mm

Shear diagram (kN)

22.5

-22.5

0.00.0

 

Moment diagram (kNm)

3.73.7

1.1
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Rectangular section in flexure (Section 6.1)

Design bending moment; MEd.y.max = 1.1 kNm

Depth to tension reinforcement; d = h - cnom_b - φy.bot / 2 = 245 mm

K = MEd.y.max / (Lx × d2 × fck) = 0.001

K' = (2 × η × αcc/γC)×(1 - λ × (δ - K1)/(2 × K2))×(λ × (δ - K1)/(2 × K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5 × (1 - 2 × K / (η × αcc / γC))0.5, 0.95) × d = 233 mm

Depth of neutral axis; x = 2.5 × (d - z) = 31 mm

Area of tension reinforcement required; Asy.bot.req = MEd.y.max / (fyd × z) = 10 mm2

Tension reinforcement provided; 10 φ bars @ 200 c/c bottom

Area of tension reinforcement provided; Asy.bot.prov = 393 mm2

Minimum area of reinforcement (exp.9.1N); As.min = max(0.26 × fctm / fyk, 0.0013) × Lx × d = 369 mm2

Maximum area of reinforcement (cl.9.2.1.1(3)); As.max = 0.04 × Lx × d = 9800 mm2

PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)

Limiting crack width; wmax = 0.3 mm

Variable load factor (EN1990 – Table A1.1); ψ2 = 0.3

Serviceability bending moment; Msls.y.max = 0.7 kNm

Tensile stress in reinforcement; σs = Msls.y.max / (Asy.bot.prov × z) = 7.2 N/mm2

Load duration factor; kt = 0.4

Effective depth of concrete in tension; hc.ef = min(2.5 × (h - d), (h - x) / 3, h / 2) = 90 mm

Effective area of concrete in tension; Ac.eff = hc.ef × Lx = 89792 mm2

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; ρp.eff = Asy.bot.prov / Ac.eff = 0.004

Modular ratio; αe = Es / Ecm = 6.395

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4 =3.4

k4 = 0.425

Maximum crack spacing (exp.7.11); sr.max = k3 × cnom_b + k1 × k2 × k4 × φy.bot / ρp.eff = 559 mm

Maximum crack width (exp.7.8); wk = sr.max × max([σs – kt × (fct.eff / ρp.eff) ×(1 + αe × ρp.eff)] / Es, 

0.6 × σs / Es) = 0.011 mm

PASS - Maximum crack width is less than limiting crack width

Library item: Crack width output
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10φ bars @ 200 c/c bottom

10φ bars @ 200 c/c bottom  
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FOUNDATION ANALYSIS

In accordance with EN1997-1:2004 + A1:2013 incorporating corrigendum February 2009 and the UK National Annex 

incorporating corrigendum No.1

Tedds calculation version 3.3.06

Summary table

Description Unit Allowable Actual Utilisation Result

Base pressure kN/m2 80 71.7 0.896 Pass

Description Unit Provided Required Utilisation Result

Reinforcement y-direction mm2 393 369 0.940 Pass

Description Unit Allowable Actual Utilisation Result

Strip foundation details - considering a one meter strip

Length of foundation; Lx = 1000 mm

Width of foundation; Ly = 650 mm

Foundation area; A = Lx × Ly = 0.650 m2

Depth of foundation; h = 300 mm

Depth of soil over foundation; hsoil = 700 mm

Level of water; hwater = 0 mm

Density of water; γwater = 9.8 kN/m3

Density of concrete; γconc = 25.0 kN/m3

1

71.7 kN/m2 71.7 kN/m2

3
0

0
7

0
0

y

 z

 

Wall no.1 details

Width of wall; ly1 = 300 mm
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position in y-axis; y1 = 325 mm

Soil properties

Density of soil; γsoil = 18.0 kN/m3

Characteristic cohesion; c'k = 0 kN/m2

Characteristic effective shear resistance angle; φ'k = 30 deg

Characteristic friction angle; δk = 20 deg

Foundation loads

Self weight; Fswt = h × γconc = 7.5 kN/m2

Soil weight; Fsoil = hsoil × γsoil = 12.6 kN/m2

Wall no.1 loads per linear metre

Permanent axial load; FGz1 = 29.8 kN

Variable axial load; FQz1 = 3.8 kN

Bearing resistance (Section 6.5.2)

Forces on foundation per linear metre

Force in z-direction; Fdz = A × (Fswt + Fsoil) + FGz1 + FQz1 = 46.6 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1 + FQz1 × y1 = 15.1 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-axis; ey = Mdy / Fdz - Ly / 2 = 0 mm

Pad base pressures

q1 = Fdz × (1 - 6 × ey / Ly) / (Ly × 1000 mm) = 71.7 kN/m2

q2 = Fdz × (1 + 6 × ey / Ly) / (Ly × 1000 mm) = 71.7 kN/m2

Minimum base pressure; qmin = min(q1, q2) = 71.7 kN/m2

Maximum base pressure; qmax = max(q1, q2) = 71.7 kN/m2

Presumed bearing capacity

Presumed bearing capacity; Pbearing = 80.0 kN/m2

PASS - Presumed bearing capacity exceeds design base pressure

Design approach 1

Partial factors on actions - Combination1

Partial factor set; A1

Permanent unfavourable action - Table A.3; γG = 1.35

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.50

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination1

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 63.5 kN
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Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 20.6 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 97.7 kN/m2

Design approach 1

Partial factors on actions - Combination2

Partial factor set; A2

Permanent unfavourable action - Table A.3; γG = 1.00

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.30

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination2

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 47.8 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 15.5 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 73.5 kN/m2

FOUNDATION DESIGN

In accordance with EN1992-1-1:2004 + A1:2014 incorporating corrigenda January 2008, November 2010 and January 

2014 and the UK National Annex incorporating National Amendment No.1 and No.2

Tedds calculation version 3.3.06

Concrete details (Table 3.1 - Strength and deformation characteristics for concrete)

Concrete strength class; C30/37

Characteristic compressive cylinder strength; fck = 30 N/mm2
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Characteristic compressive cube strength; fck,cube = 37 N/mm2

Mean value of compressive cylinder strength; fcm = fck + 8 N/mm2 = 38 N/mm2

Mean value of axial tensile strength; fctm = 0.3 N/mm2 × (fck/ 1 N/mm2)2/3 = 2.9 N/mm2

5% fractile of axial tensile strength; fctk,0.05 = 0.7 × fctm = 2.0 N/mm2

Secant modulus of elasticity of concrete; Ecm = 22 kN/mm2 × [fcm/10 N/mm2]0.3 = 32837 N/mm2

Partial factor for concrete (Table 2.1N); γC = 1.50

Compressive strength coefficient (cl.3.1.6(1)); αcc = 0.85

Design compressive concrete strength (exp.3.15); fcd = αcc × fck / γC = 17.0 N/mm2

Tens.strength coeff.for plain concrete (cl.12.3.1(1)); αct,pl = 0.80

Des.tens.strength for plain concrete (exp.12.1); fctd,pl = αct,pl × fctk,0.05 / γC = 1.1 N/mm2

Maximum aggregate size; hagg = 20 mm

Ultimate strain - Table 3.1; εcu2 = 0.0035

Shortening strain - Table 3.1; εcu3 = 0.0035

Effective compression zone height factor; λ = 0.80

Effective strength factor; η = 1.00

Bending coefficient k1; K1 = 0.40

Bending coefficient k2; K2 = 1.00 × (0.6 + 0.0014/εcu2) =1.00

Bending coefficient k3; K3 =0.40

Bending coefficient k4; K4 =1.00 × (0.6 + 0.0014/εcu2) = 1.00

Reinforcement details

Characteristic yield strength of reinforcement; fyk = 500 N/mm2

Modulus of elasticity of reinforcement; Es = 210000 N/mm2

Partial factor for reinforcing steel (Table 2.1N); γS = 1.15

Design yield strength of reinforcement; fyd = fyk / γS = 435 N/mm2

Nominal cover to top of foundation; cnom_t = 50 mm

Nominal cover to bottom of foundation; cnom_b = 50 mm

Nominal cover to side of foundation; cnom_s = 50 mm

Shear diagram (kN)

22.9

-22.9

0.00.0

 

Moment diagram (kNm)

3.73.7

1.1
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Rectangular section in flexure (Section 6.1)

Design bending moment; MEd.y.max = 1.1 kNm

Depth to tension reinforcement; d = h - cnom_b - φy.bot / 2 = 245 mm

K = MEd.y.max / (Lx × d2 × fck) = 0.001

K' = (2 × η × αcc/γC)×(1 - λ × (δ - K1)/(2 × K2))×(λ × (δ - K1)/(2 × K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5 × (1 - 2 × K / (η × αcc / γC))0.5, 0.95) × d = 233 mm

Depth of neutral axis; x = 2.5 × (d - z) = 31 mm

Area of tension reinforcement required; Asy.bot.req = MEd.y.max / (fyd × z) = 11 mm2

Tension reinforcement provided; 10 φ bars @ 200 c/c bottom

Area of tension reinforcement provided; Asy.bot.prov = 393 mm2

Minimum area of reinforcement (exp.9.1N); As.min = max(0.26 × fctm / fyk, 0.0013) × Lx × d = 369 mm2

Maximum area of reinforcement (cl.9.2.1.1(3)); As.max = 0.04 × Lx × d = 9800 mm2

PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)

Limiting crack width; wmax = 0.3 mm

Variable load factor (EN1990 – Table A1.1); ψ2 = 0.3

Serviceability bending moment; Msls.y.max = 0.7 kNm

Tensile stress in reinforcement; σs = Msls.y.max / (Asy.bot.prov × z) = 8 N/mm2

Load duration factor; kt = 0.4

Effective depth of concrete in tension; hc.ef = min(2.5 × (h - d), (h - x) / 3, h / 2) = 90 mm

Effective area of concrete in tension; Ac.eff = hc.ef × Lx = 89792 mm2

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; ρp.eff = Asy.bot.prov / Ac.eff = 0.004

Modular ratio; αe = Es / Ecm = 6.395

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4 =3.4

k4 = 0.425

Maximum crack spacing (exp.7.11); sr.max = k3 × cnom_b + k1 × k2 × k4 × φy.bot / ρp.eff = 559 mm

Maximum crack width (exp.7.8); wk = sr.max × max([σs – kt × (fct.eff / ρp.eff) ×(1 + αe × ρp.eff)] / Es, 

0.6 × σs / Es) = 0.013 mm

PASS - Maximum crack width is less than limiting crack width

Library item: Crack width output
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FOUNDATION ANALYSIS

In accordance with EN1997-1:2004 + A1:2013 incorporating corrigendum February 2009 and the UK National Annex 

incorporating corrigendum No.1

Tedds calculation version 3.3.06

Summary table

Description Unit Allowable Actual Utilisation Result

Base pressure kN/m2 80 77.9 0.973 Pass

Strip foundation details - considering a one meter strip

Length of foundation; Lx = 1000 mm

Width of foundation; Ly = 650 mm

Foundation area; A = Lx × Ly = 0.650 m2

Depth of foundation; h = 300 mm

Depth of soil over foundation; hsoil = 700 mm

Level of water; hwater = 0 mm

Density of water; γwater = 9.8 kN/m3

Density of concrete; γconc = 25.0 kN/m3

1

77.9 kN/m2 77.9 kN/m2
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Wall no.1 details

Width of wall; ly1 = 300 mm

position in y-axis; y1 = 325 mm

Soil properties

Density of soil; γsoil = 18.0 kN/m3

Characteristic cohesion; c'k = 0 kN/m2
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Characteristic effective shear resistance angle; φ'k = 30 deg

Characteristic friction angle; δk = 20 deg

Foundation loads

Self weight; Fswt = h × γconc = 7.5 kN/m2

Soil weight; Fsoil = hsoil × γsoil = 12.6 kN/m2

Wall no.1 loads per linear metre

Permanent axial load; FGz1 = 28.6 kN

Variable axial load; FQz1 = 9.0 kN

Bearing resistance (Section 6.5.2)

Forces on foundation per linear metre

Force in z-direction; Fdz = A × (Fswt + Fsoil) + FGz1 + FQz1 = 50.6 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1 + FQz1 × y1 = 16.4 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-axis; ey = Mdy / Fdz - Ly / 2 = 0 mm

Pad base pressures

q1 = Fdz × (1 - 6 × ey / Ly) / (Ly × 1000 mm) = 77.9 kN/m2

q2 = Fdz × (1 + 6 × ey / Ly) / (Ly × 1000 mm) = 77.9 kN/m2

Minimum base pressure; qmin = min(q1, q2) = 77.9 kN/m2

Maximum base pressure; qmax = max(q1, q2) = 77.9 kN/m2

Presumed bearing capacity

Presumed bearing capacity; Pbearing = 80.0 kN/m2

PASS - Presumed bearing capacity exceeds design base pressure



Project

Land near Six Bells, Hoelgerrig, Merthyr Tydfil

Job Ref.

AUX511

Section

5 SF5

Sheet no./rev.

05/ 1

Calc. by

MK

Date

11-06-2025

Chk'd by

MK

Date

11-06-2025

App'd by Date

11-06-2025

FOUNDATION ANALYSIS

In accordance with EN1997-1:2004 + A1:2013 incorporating corrigendum February 2009 and the UK National Annex 

incorporating corrigendum No.1

Tedds calculation version 3.3.06

Summary table

Description Unit Allowable Actual Utilisation Result

Base pressure kN/m2 80 43.9 0.549 Pass

Description Unit Provided Required Utilisation Result

Allowable Actual Utilisation

Description Unit Allowable Actual Utilisation Result

Strip foundation details - considering a one meter strip

Length of foundation; Lx = 1000 mm

Width of foundation; Ly = 650 mm

Foundation area; A = Lx × Ly = 0.650 m2

Depth of foundation; h = 300 mm

Depth of soil over foundation; hsoil = 700 mm

Level of water; hwater = 0 mm

Density of water; γwater = 9.8 kN/m3

Density of concrete; γconc = 25.0 kN/m3

1

43.9 kN/m2 43.9 kN/m2
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Wall no.1 details

Width of wall; ly1 = 300 mm
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position in y-axis; y1 = 325 mm

Soil properties

Density of soil; γsoil = 18.0 kN/m3

Characteristic cohesion; c'k = 0 kN/m2

Characteristic effective shear resistance angle; φ'k = 30 deg

Characteristic friction angle; δk = 20 deg

Foundation loads

Self weight; Fswt = h × γconc = 7.5 kN/m2

Soil weight; Fsoil = hsoil × γsoil = 12.6 kN/m2

Wall no.1 loads per linear metre

Permanent axial load; FGz1 = 13.0 kN

Variable axial load; FQz1 = 2.5 kN

Bearing resistance (Section 6.5.2)

Forces on foundation per linear metre

Force in z-direction; Fdz = A × (Fswt + Fsoil) + FGz1 + FQz1 = 28.6 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1 + FQz1 × y1 = 9.3 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-axis; ey = Mdy / Fdz - Ly / 2 = 0 mm

Pad base pressures

q1 = Fdz × (1 - 6 × ey / Ly) / (Ly × 1000 mm) = 43.9 kN/m2

q2 = Fdz × (1 + 6 × ey / Ly) / (Ly × 1000 mm) = 43.9 kN/m2

Minimum base pressure; qmin = min(q1, q2) = 43.9 kN/m2

Maximum base pressure; qmax = max(q1, q2) = 43.9 kN/m2

Presumed bearing capacity

Presumed bearing capacity; Pbearing = 80.0 kN/m2

PASS - Presumed bearing capacity exceeds design base pressure

Design approach 1

Partial factors on actions - Combination1

Partial factor set; A1

Permanent unfavourable action - Table A.3; γG = 1.35

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.50

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination1

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 38.9 kN
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Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 12.6 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 59.9 kN/m2

Design approach 1

Partial factors on actions - Combination2

Partial factor set; A2

Permanent unfavourable action - Table A.3; γG = 1.00

Permanent favourable action - Table A.3; γGf = 1.00

Variable unfavourable action - Table A.3; γQ = 1.30

Variable favourable action - Table A.3; γQf = 0.00

Partial factors for spread foundations - Combination2

Resistance factor set; R1

Bearing - Table A.5; γR.v = 1.00

Sliding - Table A.5; γR.h = 1.00

Forces on foundation per linear metre

Force in z-direction; Fdz = γG × (A × (Fswt + Fsoil) + FGz1) + γQ × FQz1 = 29.3 kN

Moments on foundation per linear metre

Moment in y-direction; Mdy = γG × (A × (Fswt + Fsoil) × Ly / 2 + FGz1 × y1) + γQ × FQz1 × y1 = 9.5 kNm

Eccentricity of base reaction

Eccentricity of base reaction in y-direction; ey = Mdy / Fdz - Ly / 2 = 0 mm

Effective area of base per linear metre

Effective width; L'y = Ly - 2 × ey = 650 mm

Effective length; L'x = 1000 mm

Effective area; A' = L'x × L'y = 0.650 m2

Pad base pressure

Design base pressure; fdz = Fdz / A' = 45.1 kN/m2

FOUNDATION DESIGN

In accordance with EN1992-1-1:2004 + A1:2014 incorporating corrigenda January 2008, November 2010 and January 

2014 and the UK National Annex incorporating National Amendment No.1 and No.2

Tedds calculation version 3.3.06

Concrete details (Table 3.1 - Strength and deformation characteristics for concrete)

Concrete strength class; C30/37

Characteristic compressive cylinder strength; fck = 30 N/mm2
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Characteristic compressive cube strength; fck,cube = 37 N/mm2

Mean value of compressive cylinder strength; fcm = fck + 8 N/mm2 = 38 N/mm2

Mean value of axial tensile strength; fctm = 0.3 N/mm2 × (fck/ 1 N/mm2)2/3 = 2.9 N/mm2

5% fractile of axial tensile strength; fctk,0.05 = 0.7 × fctm = 2.0 N/mm2

Secant modulus of elasticity of concrete; Ecm = 22 kN/mm2 × [fcm/10 N/mm2]0.3 = 32837 N/mm2

Partial factor for concrete (Table 2.1N); γC = 1.50

Compressive strength coefficient (cl.3.1.6(1)); αcc = 0.85

Design compressive concrete strength (exp.3.15); fcd = αcc × fck / γC = 17.0 N/mm2

Tens.strength coeff.for plain concrete (cl.12.3.1(1)); αct,pl = 0.80

Des.tens.strength for plain concrete (exp.12.1); fctd,pl = αct,pl × fctk,0.05 / γC = 1.1 N/mm2

Maximum aggregate size; hagg = 20 mm

Ultimate strain - Table 3.1; εcu2 = 0.0035

Shortening strain - Table 3.1; εcu3 = 0.0035

Effective compression zone height factor; λ = 0.80

Effective strength factor; η = 1.00

Bending coefficient k1; K1 = 0.40

Bending coefficient k2; K2 = 1.00 × (0.6 + 0.0014/εcu2) =1.00

Bending coefficient k3; K3 =0.40

Bending coefficient k4; K4 =1.00 × (0.6 + 0.0014/εcu2) = 1.00

Reinforcement details

Characteristic yield strength of reinforcement; fyk = 500 N/mm2

Modulus of elasticity of reinforcement; Es = 210000 N/mm2

Partial factor for reinforcing steel (Table 2.1N); γS = 1.15

Design yield strength of reinforcement; fyd = fyk / γS = 435 N/mm2

Nominal cover to top of foundation; cnom_t = 50 mm

Nominal cover to bottom of foundation; cnom_b = 50 mm

Nominal cover to side of foundation; cnom_s = 50 mm

Shear diagram (kN)

10.6

-10.6

0.00.0

 

Moment diagram (kNm)

1.71.7

0.5
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Step in
foundation

Step in
foundation

SF1 = 650x300mm deep Strip footing with
A393 mesh at bottom
SF2 = 650x300mm deep Strip footing with
A393 mesh at bottom

SF3 = 650x300mm deep Strip footing with
A393 mesh at bottom

SF4 = 650x300mm deep Strip footing with
A393 mesh at bottom
SF5 = 650x300mm deep Strip footing with
A393 mesh at bottom

Foundation base to be
1.5m below ground
level (Shown in red)
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See drawing
102 for step

detail
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