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T = ThreadBolt Dia.(mm)Bolt Description H = L=H+T Weld SizeBearing Plate Anchor Bolt weight

150AB 20x650 20 500 650 675x75x10 3.21

Embedded
Length(mm)Length(mm)(mm) Size 'PL-1' (mm)(S) (mm) With Two nuts 

WASHER PLATE PROPERTIES
Thickness(mm)Hole Dia d (mm)

Serial No.

6 221
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D PLATE WASHER

NUT
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L
For Weld size  "S" refer table 

BEARING PLATE (PL-1)

Base plate

LEVELING NUT

TOP OF GROUT

ANCHOR BOLT SETTING

TOP OF R.C.C.

LOCK NUT
BASE PLATE

ANCHOR BOLT

R.C.C. PEDESTAL 

[BY OTHER]

STEEL COLUMN

  OF COLUMN

LEVELING COARSE

[BY OTHERS]
[50mm Thk.]
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T = ThreadBolt Dia.(mm)Bolt Description H = L=H+T Weld SizeBearing Plate Anchor Bolt weight

150AB 20x650 20 500 650 675x75x10 3.21

Embedded
Length(mm)Length(mm)(mm) Size 'PL-1' (mm)(S) (mm) With Two nuts 

WASHER PLATE PROPERTIES
Thickness(mm)Hole Dia d (mm)
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For Weld size  "S" refer table 
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Base plate

LEVELING NUT
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TOP OF R.C.C.

LOCK NUT
BASE PLATE
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[BY OTHER]
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LEVELING COARSE
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SCHEDULE OF FOOTINGS

Sl.No.
SIZE
(Lx x Ly)

BOTTOM REBAR TOP REBAR PAD DEPTH

D2 Fdn. D

1 2200 x 2200 1500

FOUNDATION DEPTH

X Y X Y

F-1 450

FOOTING
 TYPE

12Ø@175C/C12Ø@175C/C 12Ø@175C/C 12Ø@175C/C

PEDESTAL TOP LEVEL HEIGHT FROM NGL

d

+350

40 NOS. CAR PARKING FOUNDATION  LAYOUT PLAN

X

50mm THK.GROUTING

STEEL COLUMN

BASE PLATE

PEDESTAL TIES

12Ø@150c/c1
0
0

12Ø@150c/c

12Ø@150c/c
12Ø@150c/c

NGL.± 0.00mm

d

BOULDER THK. 150MM

PLINTH BEAM

100MM THICK PCC

LD LD

100 100

TYPICAL SECTION

D

L X B

MARK IN FOUNDATION LAYOUT PLAN

D
2

LVL.+50mm BOT OF BASE PLATE 
Cement concrete with Non-
Metallic hardener topping.
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APPENDIX A Detailed Calculation Sheet 1

Page

Fx Fy

Dead 2 35 0

Live 2 42 0

Wind 3 49 0

E 3 6 0

Sum 10 132 0

H (mm) 1500 h (mm) 0

hw (mm) 0 L/B 1

x (mm) max size 400 y (mm) 500

20

0.9 1.3 1.4 1.7 1.05 1.275 1.275 1.05 1.275 1.4025

B (mm) = L (mm) =
B (mm) = L (mm) =

* d (mm)= 275 min 150mm (ACI 15.7.)
D (mm)= 350 min cover 70mm (ACI 7.7.)

42.35
5.75

106.72
0

Total Df (kN) = 154.82

qumin (kN/m2)
q1 (kN/m2)
q2 (kN/m2)
q3 (kN/m2)
q4 (kN/m2)
q5 (kN/m2)
q6 (kN/m2)

4
27.8838.73

65.000

22002200

50.000

18.099
17.163

Approximate Footing Effective Depth d Assuming Punching Shear Governs (IS-456)

d (mm) 
24.49 30.12

50.00045.000

8.85758.475

Checked by:

Input Data

Project: 4 Wheeler PARKING
Revised by:

fy (N/mm2) =
Allowable Soil Pressure

98.715

80qa (kN/m2) =

6.2
120.4 152.775

0.75(1.4D+1.7L+1.7W) 0.75(1.4D+1.7L+1.87E)

Fuy (kN) =
0

2

18.793
18.191

Pedestal =

Load Case 1

(B*L - x*y) * (H - hw) * 20

Issue: Design
Date: 8/25/2025

5.7

Ultimate Loads (IS CODE .)
0.9D+1.3W

Fux (kN) =

1.4D+1.7L

500

1 of 2
 FOUNDATION F1

95.2
0

Soil above Slab =

28.472
23.268
22.613

29.367
17.589

Muz (kN.m) =

21.148
20.545

qumax (kN/m2)

B * L * D * 25
x * y * (H+h - D) * 25

Approximate Base Dimensions

Net Ultimate Stresses Profile (kN/m2)

14.852
21.750

Mz 
(kN.m)

Loads (kN)

Load Case
Factors

Base Soil angle of internal friction

25

Pedestal Dimension

Foundation Level

Concrete Strength

f'c (N/mm2) =

Steel Strength

(B*L - x*y) * (hw - D) * (20-10)

00

Foundation Weight Df (kN)

User Input 
Depth 

Concrete Slab =

Saturated Soil =

Load Case 1

34.658

24.487
3

24.402
30.116

2

23.923
32.868
30.263

4

19.636
27.139
26.484 33.763
25.829

38.728

Approximate Base Dimensions  B & L Based on Unfactored Loads (IS-456)

27.882
12.909
23.629
22.693
21.757
19.034

*qumax (kN/m2)

User Input Dimensions

3

BL
hHFuxMuz

LB
Fuyqu 2

)(6max 


qumax
qumin

dd
d/2d/2

q1q2q3q4q5q6

B

L

H

h

y

x

x

z

Mz
Fy

Fx



APPENDIX A Detailed Calculation Sheet 2

Page

CHECKING:

Contact Pressure
Fy + Df 286.82 67.7126 50.808

qGP (gross pressure) (kN/m2) = ( 3qmax + qmin ) /4
50.7892 kN/m2 < qa = 80 YES

Stability Against Overturning
15 kN.m

315.502 kN.m

25.2402 > 1.5 YES

Stability Against Sliding

11.4833 > 1.5 YES

Check wide beam shear in the x-direction (IS-456)
504.167

*Vu = 0.5 * (q1+qumax) * (L/2 - x/2 - d) * B
max Vu / 0.85Vc = 0.11773 < 1.00 YES

Check punching shear    (IS-456)
2900

1329.17
2326.04

1925

*Vu (kN) = Fuy - (0.5 * (q2+q5)) * (x+d) * (y+d)
max Vu / 0.85Vc = 0.12061 < 1.00 YES

Reinforcement:

1 2 3 4 1 2 3 4 1 2 3 4
20.6474 25.5603 32.7663 23.0239 N R N R N R N R 15.6323 19.7702 25.0863 16.2095
1.67392 2.07385 2.66156 1.86729 N R N R N R N R 1.26633 1.60259 2.03523 1.31321
0.0018 0.0018 0.0018 0.0018 N R N R N R N R 0.0018 0.0018 0.0018 0.0018

r min = 0.0018  (ACI 7.12.) r max = 0.75 (0.85 f'c / fy) (600 / 600+fy) = 0.03185 (ACI 10.3.2)
* x - direction moments:
  Mu (Bottom R) = q3 * B * 0.5*(L/2-x/2)^2 + 0.5*(qumax-q3) * B * (2/3)*(L/2-x/2)^2
  Mu (Top R) = qumin * B * 0.5 * (L/2-x/2)^2        (approximation)
* z - direction moment:
  Mu (Bottom R) = 0.5*(qumax+qumin) * L * 0.5*(B/2-y/2)^2

1329.17Vc (kN) =
((40 * d/bo) + 2) * (1/12)* SQRT(f'c) * bo * d

Bottom Reinforcement
x - Direction

Load Case
Mu (kN.m)*

( 1 + 2/(x/y) ) * (1/6) * SQRT(f'c) * bo * d
(1/3) * sqrt(f'c) * bo * d

0.0018

Vu (kN)* =
Load Case 1

z - Direction

2 3 4
84.9104 107.3867

max r = 0.0018 0

136.2625

Bottom Reinforcement Top Reinforcement

As (cm2)=
 r =

0.0779
88.0455

42

Mz + Fx * (H + h)Overturning moment =

Vu (kN)* =

Fv (kN) =

Project:

qmin (kN/m2)

Revised by:
Checked by:

bo (mm) = 

qmax (kN/m2)

2 * [(x+d)+(y+d)]

39.363

Stabilizing moment =

1

2 of 3
Isolated Foundation Calculation (IS-456)

4 Wheeler PARKING

Design
8/25/2025

Issue:
Date:

0.0826

0
0

Vc (kN) = min of

Fv * (L/2)

(1/6) * SQRT(fc) * B * dVc (kN) =

0.1177

Load Case

0.0742 0.0919
31.788 50.453

3

0.1206Vu / 0.85Vc 0.0752

35.414
Vu / 0.85Vc

0.0951

qGP = 


moment gOverturnin

moment gStabilizin




hF
Fv tan

)
'

59.0
(9.0

Bf
Af

dAfMu
c

sy
sy 

2min , max
)( 

BL
hHFM

LB
Fq xzv 

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Page

132 kN

10 kN 0 kN.m
0

H = 0 (in both directions)
1500

350 275 mm

L = 2200 mm

As (cm2) = 10.89 (z - direction) As (cm2) = 10.89 (x - direction)

z
B = 2200

500
x

400

* Dimensions are in mm

Isolated Foundation Calculation (IS-456) Issue: Design
Date:

1 of 2
Project:

Revised by:
Checked by:

d =

As (cm2) =

y =

x =

D =

hw =

Fy =

Fx = Mz =



Page

Px Py H (mm) 1500 h (mm) 0
Dead 2 35 0 hw (mm) 0 L/B 1
Live 2 42 0
Wind 3 49 0 x (mm) 400 y (mm) 500
E 3 6 0

Sum 10 132 0 20

0.9 1.3 1.4 1.7 1.05 1.275 1.275 1.05 1.275 1.4025

CHECKING:

Contact Pressure qmax = 67.71 kN/m2 qmin = 50.81 kN/m2

qGP (gross pressure) (kN/m2) = ( 3qmax + qmin ) /4
qGP = 63.49 kN/m2 < qa = 80 YES

Stability against 15 kN.m
Overturning 315.502 kN.m

25.24 > 1.5 YES

Stability against 
Sliding 11.48 > 1.5 YES

max Vu / 0.85Vc = 0.118 < 1.00 YES

max Vu / 0.85Vc = 0.121 < 1.00 YES

Results:

Base Dimensions
B = mm d = mm
L = mm D = mm

Reinforcment

PageIssue:

Check Punching 
Shear

Vc (kN) max Vu (kN)
504.167 50.453

Vc (kN)

Load Case

Overturning moment
Stabilizing moment

Ultimate Loads (ACI 9.2.)
0.75(1.4D+1.7L+1.7W) 0.75(1.4D+1.7L+1.87E)

8.475 8.8575

Load Case 0.9D+1.3W

1 of 2
Project: 4 Wheeler PARKING

Revised by: 0
Checked by: 0

Summary sheet(CF1) Issue:
Date:

Design

Foundation Properties
f'c (N/mm2) = 25

Concrete Strength
Input Data

Loads (kN) Mz 
(kN.m)

Allowable Soil Pressure
qa (kN/m2) = 80
Base Soil angle of internal friction

Steel Strength
fy (N/mm2) = 500 Pedestal Dimension

95.2 120.4 152.775

1.4D+1.7L
Factors

Pux (kN) = 5.7 6.2

max Vu (kN)
136.2631329.167

98.715
Muz (kN.m) = 0 0 0 0
Puy (kN) =

2200
275
350

x - Direction

3

Load Case
3

2200

Check Wide Beam 
Shear

As (cm2) =
 r =

10.89 0 10.89

z - Direction
Bottom Reinforcement Top Reinforcement Bottom Reinforcement

Design
Date: 0

2 of 2

0.0018 0 0.0018

Project: 4 Wheeler PARKING
Revised by: 0
Checked by: 0


moment gOverturnin

moment gStabilizin




hF
Fv tan



132 kN

10 kN 0 kN.m
0

H = 0 (in both directions)
1500

350 275 mm

L = 2200 mm

As (cm2) = 10.89 (z - direction) As (cm2) = 10.89 (x - direction)

z
B = 2200

500
x

400

* Dimensions are in mm

d =

As (cm2) =

y =

x =

D =

hw =

Fy =

Fx = Mz =



Design Loads
Load Pu 63 KN

Moment Mu 0 KN-m

Column Data
width b 400 mm
depth d 500 mm
length l 1.50 meters

Grade
Concrete fck 25 MPa

Steel fy 500 MPa

Pu/(fckbd) 0.01
Mu/(fckbd2) 0.00 ex

d'/d 0.05 ey

Refer Chart 35 of SP 16, Page no: 120

pt/fck 0.08

pt 1.00%
Ast 1000 sqmm

Number of bars 
dia nos ast

12 mm 3 339 sqmm 3- ##

12 mm 4 452 sqmm 4- ##

12 mm 3 339 sqmm 3- ##

Total 10 1131 sqmm

fy d'/d Chart No. Page No
0.05 Chart 27 112
0.1 Chart 28 113
0.15 Chart 29 114
0.2 Chart 30 115
0.05 Chart 31 116
0.1 Chart 32 117
0.15 Chart 33 118
0.2 Chart 34 119
0.05 Chart 35 120
0.1 Chart 36 121
0.15 Chart 37 122
0.2 Chart 38 123

250 Chart 27
415 Chart 31
500 Chart 35

Chart No. Page No
Chart 35 120

4 Wheeler Column Design P1 

500

415

250

Steel provided OK

1.63 mm
Minimum eccentricity

OK
OK1.97 mm



Beam Data
width 230 mm
depth 400 mm d' 39 mm .= cc+ sdia + mdia/2

clear cover to main 25 mm eff depth 361 mm .= d - d'

Material Grades
Concrete 25 MPa

Steel 500 MPa
 

Moment 55 KN-m Mu/bd2 1.83
xumax 165 .= (700/(1100 * (0.87 * fy)) * d
Mulim 100 .= 0.36*fck*b*xumax*(d-(0.42*xumax))

Mulim/bd2 3.33

Beam is designed as Singly Reinforced Beam

Area of Steel Tension (Ast) Compr (Asc)
Percentage 0.465 % ------- Refer Table 2 SP 16 pg 48
Area of Steel 386 sqmm 215 sqmm

Tension Reinforcement   
Type Bar dia Nos Area of Steel

Layer 1 12 mm 2 226 sqmm
Layer 2 12 mm 2 226 sqmm
Layer 3 0 sqmm

452 sqmm 0.545 %

Compression Reinforcement
Type Bar dia Nos Area of Steel

Layer 1
Layer 2
Layer 3 12 mm 2 226 sqmm

226 sqmm 0.272 %

Shear Force (Vu) 78 KN
.=Vu / (b * d)
Refer Table 61 SP 16 pg 179 or   =(0.85 * √(0.8*fck)*√(1+5 β) -1)) / (6 β )
Refer Table J SP 16 pg 175

12 mm 2 226 sqmm
12 mm 2 226 sqmm
12 mm 2 226 sqmm

679 sqmm 0.817 %

Type of stirrup 2 legged
8 mm

According to Clause 26.5.1.6 of IS 456-2000 
Characteristic Strength (fy) of stirrup reinforcement 
should not be greater than 415 Mpa.

 4 Wheeler Beam Design PB1

Total Steel Provided
Provided Steel OK

Total Steel Provided
Provided Steel OK

Provided Steel OK



Steel Calculation

Grade Check
7.7

SRB DRB
a 0.87 .=(0.87435/100) * (fy/fck) 2 a 0.87 .=(0.87435/100) * (fy/fck) 2

b -4.350 .=(0.87/100) * (fy) b -4.350 .=(0.87/100) * (fy)
c 1.835 .=Mu/bd 2 c 3.326 .=Mulim/bd 2

-p 0.465 .=-(b ±√(b2-4ac))/2a -p 0.943 .=-(b ±√(b2-4ac))/2a
Ast 386 .=(p*b*d)/100 Astlim 783 .=(p*b*d)/100

Mu2 -45 .=Mu - Mulim
Ast2 -319 .=Mu2/((0.87*fy)*(d-d'))
Ast 464 .=Astlim+Ast2

0.1080 d'/d 0.15
0.15 fsc 395 Refer Table F SP 16 pg 13

fcc 11.15 .=0.466*fck
Asc -362 .=Mu2/((fsc-fcc)*(d-d'))

Min steel % 0.170 .=0.85% / fy
Ast 386
Asc -362

Min Steel 141 .=(0.85*b*d) / fy
Max Steel 3321.2 .=0.04*b*d)

Ast 386
Asc -362

Shear Calculations

Pt provided 0.817 .=(Ast*100)/(b*d)
Pc provided 0.272 .=(Asc*100)/(b*d)

β 3.552 .=(0.8*fck)/(6.89*Pt)

Shear Capacity of Concrete (Vs) 62 .=ζc*b*d
Shear Stg to be caried by Stirrup (Vus) 16 .=Vu-Vs

Spacing
actual req 546 .=(Asv*0.87fy*d)/Vus

min 475 .=(Asv*0.87fy)/(b*0.4)
max 271 .=0.75d
max 300 .=300mm pr

ov
id

e 
th

e 
le

as
t o

f t
he
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