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1.0 INPUT
1.1 Foundation
Analysis Options Pedestal and Pad
Depth of the Foundation below GL D¢ = 1200 mm 600 600
p— U g By
Depth of the Water Table below GL Dt = 350 mm
Extend of Minimum Soil Cover Scve = Full T
Minimum Soil Cover above Pad Sev =900 mm 500
1.2 Pad 1200
. 00
Length of the Pad (X - Dir) L = 1200 mm
Breadth of the Pad (Z - Dir) By = 1200 mm l
Thickness of the Pad Ts =300 mm — 1200—
1.3 Pedestal
Type of Pedestal Pedestal
Shape of Pedestal Square
Length (X - Dir) Lc = 400 mm
Breadth (Z- Dir) Bc = 400 mm
Top of Pedestal above GL TOG =500 mm
Eccentricity (X - Dir) Ex =0mm
Eccentricity (Z - Dir) E, =0mm TPL
.*
1.4 Reinforcement 500
GL l
1.4.1 Cover T I
a00
Clear Cover for Pedestal Cped =50 mm 1200
Clear Cover for Pad Cpad =50 mm ¥
1.4.2 Pad - Bottom Reinforcement BL 32_0

Min % of Bottom Reinforcement

X - Direction
Z - Direction

1.4.3 Pad - Top Reinforcement

Min % of Top Reinforcement

X - Direction
Z - Direction

1.5 Pedestal

1.5.1 Main Reinforcement Details

Min % of Pedestal Reinforcement

Corner Bars

Depth Side Bars (Each face)

Abmin =0.25%
12 @ 150 mm C/C
12 @ 150 mm C/C

Atmin =0%
N/A
N/A

APedmin= 0.4 %
#4-16 mm
#1-16 mm

— 1200



https://www.ecplusdesign.com/

Width Side Bars (Each face)
1.5.2 Ties

Shear Reinforcement Details
Additional Legs in X Direction
Additional Legs in Z Direction

1.6 Design Loads

1.6.1 SLS

Load Factor for Self-Weight and Soil
Axial Load

Horizontal Load (X - Dir)

Horizontal Load (Z - Dir)

Moment about X Direction

Moment about Z Direction
1.6.2 ULS

Load Factor for Self-Weight and Soil
Axial Load

Horizontal Load (X - Dir)

Horizontal Load (Z - Dir)

Moment about X Direction

Moment about Z Direction
1.7 Soil Properties

Allowable Net Bearing Pressure
Density of Soil

Density of Ground Water

Angle of Internal Friction
Coefficient of Friction

1.8 Concrete

Density of Concrete

Unit Weight of Steel
Concrete Grade @ 28 days
Main Reinforcement Grade
Shear Reinforcement Grade

Modulus Elasticity of Steel
1.9 Partial Safety Factors

Concrete in Flexure/Compression
Concrete in Shear

Reinforcement
1.10 Factor of Safety

F.0.S against Sliding
F.O.S against Overturning
F.0.S against Uplift

1.11 Crack Width

Check for Crack Width

Fps1

Fxs1
Fzs1

Mys1
Mzs1

Fou1

Fxu1
Fzu1
Mxu1

Mzu1

SBC
Ysoil

Yconc
Vsteel
feu

fy

fov

Es

Ymc
Ymcs

Yms

Yslide
Yover

Yup

#1-16 mm

Ties- 10 @ 150 mm C/C
0
0

300
4
o 1200 o

X - Direction

1 120 @ 150 mm CiC

100 kN
0 kN
0 kN
0 kN.m
0 kN.m

1.4
150 kN
0 kN

0 kN

0 kN.m
0 kN.m

150 kN/m?
18.5 kN/m?
9.81 kN/m?
30 deg
0.35

300
h 4
[ 1200 »l

Z - Direction :
2 ;12D @ 150 mm C/C

24 kN/m?
78.5 kN/m?
25 N/mm?
500 N/mm?
500 N/mm?
200 kN/mm?

Pl
-

1.5
1.25
1.15 b0

[
Ll Ll

[
[

Rebars :
(C) - #4 - 16 mm
(D) : #1 - 16 mm

(W) . #1 - 16 mm

Ties : 10 mm @ 150 G/ C
1.5

1.5

1.2

Yes



Allowable Crack Width W, =0.2mm

2.0 OUTPUT
2.1 Weight Calculation Ref: BS8110 - Part 1
Self Weight of Pad Swf = 10.37 kN
Self Weight of Pedestals Swpd = 5.38 kN
Minimum Soil Overburden SIMnWt= 21.31 kN
Maximum Soil Overburden SIMxWt= 21.31 kN
Water Weight above Pad Wrfp = 6.91 kN
Deduction Weight of Suspended Soil SIDnWt = 6.91 kN
Buoyancy Deduction Load Bfuf = 12.01 kN

Total Weight under Min. Soil Condition Mncwe = Swf + Swpd + Wrfp + SIMnW?t - SIDnWt - Bfuf = 25.05 kN
Total Weight under Max. Soil Condition Mycwt = Swf + Swpd + SIMxWt = 37.06 kN

2.2 Stability Calculations SLS Combination

Sliding Force SidForl = sqrt( Fysy® + Fzg12) = 0 kN

Overturning Moment X Direction OvrMomx1 = Mys1 + Fzs1 * (Hpg + T ) + Psg * E; = 0 kN.m
Overturning Moment Z Direction OuyrMomzi = Mys1 - Fxs1 * (Hpq + T¢) - Psg * E; =0 kN.m
Minimum Vertical Force Movi = Fps1 * Mpcwt + Ps1 =125 kN

Minimum Weight Net Moment X Direction MnetmMomx1= 0 KN.m
Minimum Weight Net Moment Z Direction Mynetmomzi= 0 kN.m
Maximum Vertical Force Myt = Fps1 * Mycwi + Ps1 =137.1 kN
Maximum Weight Net Moment X Direction MynetmMomx1= 0 KN.m

Maximum Weight Net Moment Z Direction MynetmMomz1 = 0 kN.m

2.3 Factor of Safety of SLS Combination

F.0.S. against Uplift FosupL1= 100

F.0.S. against Sliding Fosstb1 = Mnvi1 * 1/ Sigror1 = 100

F.0.S. against Overturning X Direction Fosovx1= 0.5 * Mpys1 * Bg/ Oyrmomxa = 100
F.0.S. against Overturning Z Direction Fosovzi= 0.5 * Myvs1 * Ls / Ourmomz1 = 100

2.4 Base Pressure Calculation

Maximum Bearing Pressure Mygrpr1= 95.2 kN/m?
Percentage of Compression Area Peraari= 100 %
2.5 Crack Width Ref: BS8110 - Part 2

2.5.1 X Direction

Cracking Moment @ Bottom Mg = 5.706 kN.m
Width of Crack @ Bottom W =0mm

2.5.2 Z Direction

Cracking Moment @ Bottom M = 5.706 kN.m
Width of Crack @ Bottom W = 0mm



2.6 Strength Calculations ULS Combination

2.6.1 Area of Reinforcement Calculation X Direction

2.6.2 Bottom Reinforcement

Ultimate Design Moment /m

Required Area of Reinforcement

2.6.3 One way Shear Check in X Direction

2.6.4 Positive Shear

Design Shear Force (d Distance)

Design Shear Stress

Percentage of Reinforcement

Concrete Shear Stress

MxBot

Astot

8.54 kN.m
390 mm?

16.66 kN

Vyp/ (b *d)=0.068 N/mm?
0.309 %

0.483 N/mm?

2.7 Area of Reinforcement Calculation Z Direction

2.7.1 Bottom Reinforcement

Ultimate Design Moment /m

Required Area of Reinforcement

2.7.2 One way Shear Check in Z Direction

2.7.3 Positive Shear

Design Shear Force (d Distance)

Design Shear Stress

Percentage of Reinforcement

Concrete Shear Stress

2.8 Punching Shear Check

2.8.1 Column Face

Design Shear Stress
Maximum Shear Stress

2.8.2 1.5dfrom Column Face

Design Shear Stress

Percentage of Reinforcement

Concrete Shear Stress

2.8.3 Pedestal Design

2.8.4 Main Reinforcement

Design Axial Load

Design Moment in X Direction
Design Moment in Z Direction

Required Area of Reinforcement

MzBot

Asz Bot

bs

8.54 kN.m
390 mm?

17.94 kN

Voo / (b *d)=0.077 N/mm?
0.325 %

0.498 N/mm?

0.359 N/mm?
4 N/mm?

0.02 N/mm?
0.264 %
0.462 N/mm?

157.5 kN
0 kN.m
0 kN.m
640 mm?

Table 3.8

Cl.3.7.6.4

cl. 3.8.2



3.0

3.1

SUMMARY

Bearing Pressure Check

Load Soil Pressure (kN/m?) Contact (%)
SLS 95.2[172.2] 100
3.2 Stability Check
Load Sliding Overturning-X Overturning-Z Uplift
SLS 100[1.5] 100[1.5] 100[1.5] 100[1.2]
3.3 Crack Check (mm)
Load Bottom - X Dir Bottom - Z Dir Top - X Dir Top - Z Dir
SLS 0[0.2] 0[0.2] 0[0.2] 0[0.2]
3.4 Pad Reinforcement Check (mm?2/m)
Load Bottom - X Dir Bottom - Z Dir Top - X Dir Top - Z Dir
uLs 390[754] 390[754] 0[0] 0[0]
3.5 Pad Shear Check (N/mm?)
Load Bottom - X Dir Bottom - Z Dir Top - X Dir Top - Z Dir
ULS 0.068[0.483] 0.077[0.498] 0[0] o[o0]

3.6

Punching Shear Check

Punching Shear

Punching Distance

Load Pedestal (N/mm?) Tension Face (mm)
ULS P1 0.359[4] Bottom 0
ULS P1 0.02[0.462] Bottom 357

3.7 Pedestal Reinforcement Check
Load Pedestal Vertical rein. (mm?2) Spacing (mm)
ULS P1 640[1608.4 ] -




