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R.Manivannan,M.E., (Struct.)

SULTANCY

Structural Engineer Grade | (SE)

:!n

[ < | Reg.No: 03/2022 (Gr )
' Qg 7, First Floor,North Gate, S.S.Colony,

Madurai 625 016.
Ph. : 86089 70943
Email : 74rmanivannan@gmail.com

CERTIFICATE FOR STRUCTURAL DESIGN SUFFICIENCY AND SAFE & SOUND

With respect to the proposed construction of

residential Non High Rise Apartment in stilt + 5 Floors in site Madurai
District — Thiruparamkundram Taluk- Madurai Corporation — Ward No.
22-Block 34- T.S.No. 4/47,6/5, and Ward No.4 — Block -49 — T.S.No.
7/1, ( Madakulam Village R.S.No. 19/1pt,2pt,3pt and 220/5A)-Site
area of 2753.84 Sg.m )

we certify that the designs are being done after detailed soil
investigation and the design is being done to meet all the structural
stability requirements as stipulated in IS 456,1S 875 and other relevant
codes, and it is structurally safe & sound.

e

R. MANIVANNAN, M.E. (Struct.)
Structural Engineer GradeI (SE)
Reg. No: 03/2022 (Gr1)
Shri Balaji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai- 625016
Ph: 86089 70943
74rmanivannan@gmail.com




R.Manivannan,M.E., (Struct.)
SHRI BALAJI CONSULTANCY
Structural Engineer Grade | (SE)
Reg.No: 03/2022 (Gr1)
7, First Floor,North Gate, S.S.Colony,
Madurai 625 016.
Ph. : 86089 70943

Email : 74rmanivannan@gmatl.com

STRUCTURAL DESIGN _STABILITY CERTIFICATE

This is to certify that the PROPOSED NEW CONSTRUCTION OF RESIDENTIAL
FLATS IN PLOT NOS : 1 TO 8 , IN APPROVED LAYOUT NO : 163/2021,
S.WARD NO : 22, BLOCK:34, T.S.NO: 4/47,6/5, (MADAKKULAM DD PLAN IV)
AND S.WARD NO:4, BLOCK:49, T.S.NO:7/1, (NEW ELLIS NAGAR DD PLAN)
IN MADURAI CORPORATION, (OLD R.S.NO : 19/Ipt2pt.3pt & 220/5A , AT
MADAKULAM VILLAGE. THIRUPPARANKUNDRAM TALUK, MADURAI
(DT). MADURAI CORPORATION WARD NO: 60, ZONE 3). (46 DWELLING
UNITS)

1. IS: 456-2000, code of practice for plain and reinforced concrete, with M25
concrete grade tor RC.C. components.

2. IS: 875-1987, code of practice for design loads for building and structures.
3. IS: 1893-2002, criteria for earthquake resistant design of structures.

The building Designed by me consists of Stilt + Five floors + Stair Case Head
Room, Lift Machine Room and Water Tank, The R.C.C. building frame of the
structure is designed as per the Indian Standard code of practice for concrete and
loadings. The loading stress parameters are within limits of practice of National
Building Code and other Bureau of Indian standards code.

The Structure will be Constructed as per our structural Design and detailing of
reinforcements  given in our drawing from foundation to roof slab. Regular Site
Inspection will be done to ensure Quality of Work and Materials used.

As per calculations & Detailing the above said building is structurally safe.

R. MANIVANNAN, M. (Struct
9 P eNmay %
Structural Engineer Gradc(l (SE))
Reg. No: 03/2022 (Gr1)
Shri Balaiji Consultancy
7, First Floor, North Gate,
$.8. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan@gmail.com
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STRUCTURAL DESIGN CALCULATIONS
(LOAD CALCULATIONS)

STRUCTURE:

The proposed Building has been envisaged as R.C Framed Structure with Stilt
+ Five Upper floors. The Stilt Floor is intended for Car Parking Utility. The upper
Floors from 1%to 5™ are intended for Residential Utility.

ANALYSIS & DESIGN:

The Structure has been idealized as 3D Frame, with R.C Slab & Beam. All
Beams are interconnecting with Columns. The design of all R.C components is done
using Limit State Method.

The following codes of the Indian Standards are adopted in the Structural Design:

1S: 456-2000 Plain and Reinforced Concrete-code of

Practice (Fourth Revision)

IS: 875-1987 Code of Practice for Design loads (other
than Earthquake) for Buildings and

Structures.

Part (1) - Dead Loads-Unit Weights of

Building Materials and Stored Materials

(second revision)

Part (2) - Impact Loads (second revision)
Part (3) - Wind Loads (second revision)
Part (4) - Snow Loads (second revision)

Part (5) - Special Loads and Load

Combinations.

IS: 1893-2002 Criteria for Earthquake Resistant Design

of Structures (Fifth Revision).

R. MANIVANNAN, M.E.(Struct.)
Structural Engineer Grade I (SE)
Reg. No: 03/2022 (Gr1)

Shri Balaji Consultancy
7, First Floor, North Gate,

S.S. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan@gmail.com



IS: 13920-1993 Ductile Detailing of Reinforced Concrete
Structures Subjected to Seismic Forces-

Code of Practice.

SP7:1983 National Building Code of India 1983.

SP: 34(S&T)-1987 - Hand Book on Concrete

Reinforcement and Detailing.

SP: 23(S&T)-1982 - Hand Book on Concrete Mixes.
| SP: 16(S&T)-1980 - Design Aids for Reinforced Concrete to
| IS: 456-1978.

The concrete grade assumed for all R.C Column is M 25 and others M 25. The Steel
grade considered in the design is Fe 500.

IVANNAN, M.E. (Struct.)
Rétrmuazal Engineer Grade1(SE)
Reg. No: 03/2022 (Gr 1)
Shri Balaji Consultancy
7. First Floor, North Gate, "
s.S. Colony, Madurai - 6250
Ph: 86089 70943
74rmanivannan@gmaal.com



SHRI BALAJI CONSULTANCY

COLUMN DESIGN

"

#YW
R. MANIVANNAN, M.E. (Struct.)
Structural Engineer Grade (SE)
Reg. No: 03/2022 (Gr )
Shri Balaji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai-625016
Ph: 86089 70943
T4rmanivannan@gmail.com



COLUMN NO. 1909 DESIGN RESULTS

M20 Fe500 (Main) Fe500 (Sec.)

LENGTH: 3200.0 mm CROSS SECTION: 300.0 mm X 300.0 mm COVER: 40.0 mm

** GUIDING LOAD CASE: 151 END JOINT: 14 SHORT COLUMN

REQD. STEEL AREA : 735.76 Sg.mm.

REQD. CONCRETE AREA: 89264.24 Sg.mm.

MAIN REINFORCEMENT : Provide 4 - 16 dia. (0.89%, 804.25 Sq.mm.)

{Equally distributed)

TIE REINFORCEMENT : Provide 8 mm dia. rectangular ties @ 255 mm c¢/c

SECTION CAPACITY BASED ON REINFORCEMENT REQUIRED (KNS-MET)

Puz: 1079.29 Muzi: 49.66 Muyl: 49.66
INTERACTION RATIO: 0.99 (as per Cl. 39.6, 15456:2000)

SECTION CAPACITY BASED ON REINFORCEMENT PROVIDED (KNS-MET)

R. MANJANNAN, M.E.,(Struct.)

Structural Engineer Grade I (SE)
Reg. No: 03/2022 (Gr 1)
Shri Balaji Consultancy

7, First Floor, North Gate,
S.S. Colony, Madurai - 625 016
Ph: 86089 70943
7T4rmanivannan@gmail.com




WORST LOAD CASE: 151

END JOINT: 14 Puz: 110435 Muz: 60.44 Muy: 6044 IR:0.80
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SHRI BALAJI CONSULTANCY

BEAM DESIGN

R. MANIVANNAN, M.E.,(Struct.)
Structural Engineer Grade] (SE)
Reg. No: 03/2022 (Grl)

Shri Balaji Consultancy

7, First Floor, North Gate,
S.8. Colony, Madurai-625 016
Ph: 86089 70943
74rmanivannan@gmai!.com




BEAM NO. 1164 DESIGN RESULTS

M20 Fe500 {(Main) Fe500 (Sec.)

LENGTH: 2666.0 mm  SIZE: 230.0 mm X 300.0 mm COVER: 25.0 mm

FLANGE WIDTH: 500.0mm FLANGE DEPTH: 115.0mm

SUMMARY OF REINF. AREA (Sq.mm)

SECTION O0mm 666S5mm 13330mm 19995 mm 28660mm

TOP 0.00 0.00 0.00 0.00 0.00

REINF. (Sg.mm) (Sg.mm) (Sq.mm) (Sq.mm) (Sq. mm)

BOTTOM 0.00 151.83 211.07 151.83 0.00

REINF. (Sg.mm) (Sg.mm) (Sq.mm) (Sg.mm) (Sq. mm)

Arimoi

R. MANIVANNAN, M.E.,(Struct.)
Structural Engineer Gradel (SE)
Reg. No: 03/2022 (Gr 1)

Shri Balaji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai- 625 016
Ph: 86089 70943
74rmanivannan@gmail.com



STAAD SPACE -- PAGE NO. 1262

SUMMARY OF PROVIDED REINF. AREA

SECTION 0.0mm 666.5mm 1333.0mm 1999.5mm 2666.0 mm

TOP  2-12i 2-12i 2-12§ 2-12i 2-12i

REINF. 1layer(s) 1layer(s) 1layer(s) 1 layer(s) 1 layer(s)

BOTTOM  2-12i 3-12i 3-12§ 3-12§ 2-12i

REINF. 1 layer(s) 1layer(s) 1layer(s) 1layer(s) 1 layer(s)

SHEAR 2 legged 8i 2 legged 8i 2 legged 8i 2 legged 8i 2 legged 8i

REINF. @ 200 mm ¢/c @ 200 mm c/c @ 200 mm c/c @ 200 mm ¢/c @ 200 mm c/c

-#IW'

_MANIVANNAN, M.E. (Struct)
RStructural Engineer Gradel (SE)
Reg. No: 03/2022 (Grl)
Shri Balaji Consultancy
7. First Floor, North Gate,
S.S. Colony, Madurai - 625016

Ph: 86089 70943

74rmanivannan@gmail.com



SHRI BALAJI CONSULTANCY

SLAB DESIGN

R. MANIVANNAN, M.E.(Struct.)
Structural Engineer Grade (SE)
Reg. No: 03/2022 (Gr 1)
Shri Balaji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai- 625016
Ph: 86089 70943
74rmanivannan@gmail.com




SHRI BALAJI CONSULTANCY

[ﬁa DESIGN OF TWO WAY SLAB - S1

MATERIAL PROPERTIES
Unit weight of reinforced concrete Ye = 25.000 kN/m®
Environmental exposure condition (Table 3 of IS 456) - Mild
Grade of concrete (Table 5 of IS 456) - M20
Grade of steel - Fe500
Characteristic strength of concrete (Table 2 of IS 456) fax = 20.000 N/mm’
Characteristic strength of reinf. stee! = Yield stress of reinf. 2
f o £
steel (cl. 36.1 of IS 456) Y 500.000 N/mm
DIMENSIONS
Shorter span Ix = 3920.000 mm
Longer span ly = 4360.000 mm
Span ratio ly /Ix = 1.112
< 2.000
Hence it is a two way slab.
Thickness of slab = 115.000 mm
Clear cover to reinforcements (Table 16 of IS 456) = 15.000 mm
Width of slab considered for design (width of compression face) =b = 1000.000 mm
REINFORCEMENTS
Bar dia Spacing Ast Eff. Depth d
Zone
mm mm mm2/m mm
Along short span at bottom 8 200.000 251.327 96
Along long span at bottom 8 200.000 251.327 88
Top bars at short edge 8 200.000 2561.327 88
Top bars at long edge 8 200.000 251.327 96
DEAD LOAD
Weight of finishes = 1.150 kN/m’
Self Weight of slab = 25*0.115
= 2.875 kN/m®
Total = 4.025 kN/m”
LIVE LOAD
Live load on slab (Table 1 of IS 875 Part 2) = 2.000 kN/m°®

FACTORED LOAD COMBINATION

Partial safety factor for DL (Table 18 of IS 456} = 1.500
Partial safety factor for LL (Table 18 of IS 456) B 1.500

Factored Load =MM5DL+15LL=w = %ll 9.038 kN/m”
R. MANIVANNAN, M.E. (Struct.)
Structural Engineer Grade I (SE)
Reg. No: 03/2022 (Gr1)
Shri Balaji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai- 625016
Ph: 86089 70943
74rmanivannan@gmail.com



SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - §1

7 BENDING MOMENTS

Edge condition : One long edge continuous
As Per Table 26 of IS 456:2000 the moment coefficients are as follows
Short span coefficient ax Long span coefficient ay
Ratio of ly/lx | - ye moment at | + ve moment at - ve moment at | + ve moment at
continuous Edge midspan continuous Edge midspan
1.100 0.064 0.048 0.000 0.043
1.200 0.071 0.053
1.112 0.065 0.049
Negative Bending moment at the short span =Ma=dxxwxlk’ = 9.007 kNm
Positive Bending moment at the short span = Mo = QXWX IX = 6.751 kNm
Negative Bending moment at the long span =My =dyXwWX Ix’ = 0 kNm
Positive Bending moment at the long span =Miy = 0y XWX W = 5.972 kNm
8 LIMIT STATE OF COLLAPSE - FLEXURE & SHEAR
Minimum reinforcements (Cl. 26.5.2.1 of IS 456) = 0.12 %
= 138 mm’
A REINFORCEMENTS ALONG SHORT SPAN AT BOTTOM
Positive Bending moment at the short span - 6.751 kNm
Area of reinf. steel required is calculated as per Annex G of IS 456 :
Area of tension reinforcement required = Astreqd. = 169.109 mm?
Spacing of 8 mm dia. bars required = 297.237 mm
Maximum spacing allowed as per cl. 26.3:3. of IS 456 is three times a3 288.000 mm
the effective depth or 300mm which ever is smaller
tl-:;ngzlzzzcmg of 8 mm dia. bars required is the minimum of the above - 288.000 mm
Spacing of 8 mm dia. bars provided = 200.000 mm
Area of tension reinforcement provided = Ast prov. = 251.327 mm”
> 169.109 mm’
Hence Safe
Moment of resistance is calculated as per Annex G of IS 456 :
Ratio between depth of neutral axis and effective depth = xy/d = (0.87 fy Ast)/(0.36 fix b d)
= 0.158
Depth of neutral axis = Xy = 0.158 * 86
= 15.168 mm
As per cf. 38.1 of IS 456, the fimiting value of xu/d = Xu,max [ d = 0.460
> ) 0.158

Hince Safe

R. MANIVANNAN, M.E. (Struct.)
Structural Engineer Grade I (SE)
Reg. No: 03/2022 (Gr1)

Shri Balaji Consultancy
7, First Floor, North Gate,
S.8. Colony, Madurai-625 016
Ph: 86089 70943

o 74rmanivannan@gmail.com



o SHRI BALAJI CONSULTANCY

[ﬁa DESIGN OF TWO WAY SLAB - S1

Limiting value of the depth of neutral axis = 44 160 mm
Moment of resistance Mu = 0.87 fy Astd (1-(Ast fy / b d fck)) = 9.809 kNm
> 6.751 kNm
Hence Safe
Limiting moment of resistance of the section without compression reinforcement
= 0.36 * Xymax/d (1-0.42 Xumax /d) * bd” fck = Mojm = 24.626 kNm
> 9.809 kNm
Hence compression reinforcemerits are nof required.
Design stress in compression reinforcement = fsc = 500.000 N/mm’
Depth of compression reinf. from compression face = d = 15+ 8/2
- 19.000 mm
Area of compression reinforcement = (My - Mujim) / (fsc (d-d")) = Asc = 0 mm?
Area of compression reinforcement provided = 0 mm’
Additional tension reinforcement reguired = Agn = O mm’
::;::r: ::::::r:m rszorcement required for a singly reinforced Aat 3 169.109 mm>
Total tension reinforcement required = Asit + Asz = Ast = 169.109 mm°
REINFORCEMENTS ALONG LONG SPAN AT BOTTOM
Positive Bending moment at the long span = 5.972 kNm
Area of reinf. steel required is calculated as per Annex G of IS 456 :
Area of tension reinforcement required = Ast reqd. = 163.613 mm’
Spacing of mm dia. bars required = 307.221 mm
Maximum, spacing allowed as per cl. 26.3:3. of IS 456 is three times = 264.000 mm
the effective depth or 300mm which ever is smaller
:,:;n‘?:t Ls‘;p:cmg of mm dia. bars required is the minimum of the above = 264.000 mm
Spacing of mm dia. bars provided = 200.000 mm
Area of tension reinforcement provided = Ast prov. = 251.327 mm2
> 163.613 mm’
Hence Safe
Moment of resistance is calculated as per Annex G of IS 456 :
Ratio between depth of neutral axis and effective depth = Xufd = {0.87 fy Ast)/{0.36 fc b d)
= 0173
Depth of neutral axis = Xu = 0.173* 88
= 15.224 mm
As per cl. 38.1 of IS 456, the limiting value of xu/d = Yu,max / d = 0.460
> 0.173
Hence Safe
Limiting value of the depth of neutral axis = 40.480 mm

R. MANI\%NNAN, M.E..(Struct.)

Structural Engineer Grade (SE)
Reg. No: 03/2022 (Gr 1)
Shri Balaji Consultancy

7, First Floor, North Gate,
S.S. Colony, Madurai-625 016
Ph: 86089 70943
74rmanivannan@gmail.com



SHRI BALAJI CONSULTANCY

3

DESIGN OF TWO WAY SLAB - 51

Moment of resistance Mu =

0.87 fy Ast d (1-(Ast fy / b d fck)) 8.934 kNm

Floor, Nort
S g.' SLTJW. madural :;5 o1
SN on: 86089 70943

74rmanivannan@gma| ;




s SHRI BALAJI CONSULTANCY

A
m DESIGN OF TWO WAY SLAB

- 51

> 5972 kNm

Hence Safe

Limiting moment of resistance of the section without compression reinforcement

= 0.36 * Xumax/d (1-0.42 Xumex /d) * bd’ fok = Mo sim

= 20.693 kNm
> 8.934 kNm

Hence compression reinforcements are not required.

Design stress in compression reinforcement = fsc

Depth of compression reinf. from compression face = d

Area of compression reinforcement = (My - Mysim) / (fsc (d-d)) = Asc

Area of compression reinforcement provided

Additional tension reinforcement required = Astz
Area of tension reinforcement required for a singly reinforced K
section for Mysm = "
Total tension reinforcement required = Asit + Asiz = Ast
REINFORCEMENTS AT LONG EDGE AT TOP

Negative Bending moment at the short span

Area of reinf. steel required is calculated as per Annex G of IS 456 :
Area of tension reinforcement required = Ast reqd.

Spacing of mm dia. bars required

Maximum spacing allowed as per cl. 26.3.3. of IS 456 is three times
the effective depth or 300mm which ever is smaller

Hence spacing of mm dia. bars required is the minimum of the above
two values

Spacing of mm dia. bars provided

Area of tension reinforcement provided = Ast prov.

Moment of resistance is calculated as per Annex G of IS 456 :

Ratio between depth of neutral axis and effective depth = Xo/d
Depth of neutral axis = Xy
As per cl. 38.1 of IS 456, the limiting value of xu/d = Xu,max / d

Limiting value of the depth of neutral axis
Moment of resistance Mu = 0.87 fy Ast d (1-(Ast fy / b d fck))

= 500.000 N/mm’
= 156+ 8/2

= 19.000 mm

= 0 mm*

= 0 mm’

= 0 mm’

= 163613 mm’

= 163.613 mm’

= 9.007 kNm

= 229.388 mm*
= 219.129 mm

= 288.000 mm

= 219.1289 mm

= 200.000 mm

= 251.327 mm’

> 229.388 mm’
Hence Safe

= (0.87 fy Ast)/(0.36 fu b d)
= 0.158
= 0.158* 96
= 15.168 mm
= 0.460
> 0.158
Hence Safe
= 44,160 mm
= 9.809 kNm
> 9.007 kNm

R. MANIVANNAN
+ M.E,,
Structural E ngineer Grade(ls: 'sug"
Reg. No: 03/2022 (Gr I)
: hri Balaji Consultanc
. First Floor, North Gate
-S. Colony, Madurai- 625 616
Ph: 86089 70943
74rmamvannan@gmail.com



SHRI BALAJI CONSULTANCY

e

DESIGN OF TWO WAY SLAB - S1

Hence Safe

MANNANNAN , M.E.,(Struct)
ineer Gradel (SE)

structural Eng
Reg. No: 03/2022 (Gr 1)
Shri Balaji Consultancy
7. First Floor, North Gate,
s.S. Colony, Madurai - 625 016
Ph: 86089 7094
14rmanivannan@ :




SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - §1

Limiting moment of resistance of the section without compression reinforcement

= 0.36 * Xumax/d (1-0.42 Xumax /d) * bd” fok = Mojm = 24.626 kNm
> 9.809 kNm
Hence compression reinforcements are not required.
Design stress in compression reinforcement = fsc = 500.000 N/mm>
Depth of compression reinf. from compression face = d’ = 15+ 8/2
= 19.000 mm
Area of compression reinforcement = (My - Mym) / (fsc (d-d’)) = Asc = 0 mm?
Area of compression reinforcement provided = 0 mm?
Additional tension reinforcement required = Astz = 0 mm’
SA:;O(: ;z:'l:za::“ reinforcement required for a singly reinforced e o 229.388 mm?
Total tension reinforcement required = Ast1 + Asiz = Ast = 229.388 mm’
D REINFORCEMENTS AT SHORT EDGE AT TOP
Negative Bending moment at the long span = 0 kNm
Area of reinf. steel required is calculated as per Annex G of IS 456 :
Area of tension reinforcement required = Astreqd. = 0.000 mm”*
Spacing of mm dia. bars required = #DIVIO! mm
Maximum spacing allowed as per cl. 26.3.3. of IS 456 is three times = 264.000 mm
the effective depth or 300mm which ever is smaller
Hence spacing of mm dia. bars required is the minimum of the above 2 Sk e
two values
Spacing of mm dia. bars provided = 200.000 mm
Area of tension reinforcement provided = Ast prov. - 251.327 mm’
> 138.000 mm’
Hence Safe
Moment of resistance is calculated as per Annex G of IS 456 :
Ratio between depth of neutral axis and effective depth = Xu/d = (0.87 fy Ast)/(0.36 foc b d)
= 0.173
Depth of neutral axis = Xy - 0.173* 88
= 15.224 mm
As per cl. 38.1 of IS 456, the limiting value of xu/d = Yu,max / d = 0.460
> 0.173
Hence Safe
Limiting value of the depth of neutral axis - 40.480 mm
Moment of resistance Mu = 0.87 fy Ast d (1-(Ast fy / b d fck)) = 8.934 kNm
> 0.000 kNm
Hence Safe

| imitina mamant nf racictanrcra ~f tha cartinn withriit cramnraccinn rainfnrnmn“lv NNAN " E '(Stﬂld-’
s MLE.

R.MA i Grade! (SE)
Structural C20 12022 (Gr 1)

ri Balaji Consultancy
'ls.'i"irst Floor, North Gate,

jony, Madurai - 625
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e P SHRI BALAJI CONSULTANCY

| [ﬁ DESIGN OF TWO WAY SLARB - S1

= 0.36 * Xumax/d (1-0.42 Xy mex /d) * bd” fok = Mugm = 20.693 kNm

> 8.934 kNm

Hence compression reinforcements are not required.

Design stress in compression reinforcement = fsc = 500.000 N/mm”
Depth of compression reinf. from compression face = d' = 15+ 8/2

= 19.000 mm
Area of compression reinforcement = (My - Myim) / (fsc (d-d")) = Asc = 0 mm?
Area of compression reinforcement provided = 0 mm2
Additional tension reinforcement required = Astz = 0 mm’
:;ecgo(:jf ;spslaa::n rginforcement required for a singly reinforced Acti - 0.000 mm?
Total tension reinforcement required = Asit + Astz = Ast = 0.000 mm?*

E TORSIONAL REINFORCEMENTS

Torsion reinforcements at corners, whose two edges are simply

supported (Cl. D.1.8 of IS 456) = 3/4 * 169.109
= 126.832 mm”

Torsion reinforcements at corners, whose one edge is simply
supported (CI. D.1.9 of IS 4586)

1/2* 126.832

= 63.416 mm’
F CHECK FOR SHEAR
As per Table 3.15 of BS 8110-1 the shear coefficients are as follows
Short span coefficient Bx Long span coefficient By
ool i continuous edge discc:;t;r;uous continuous edge discindt;r;uous
1.400 0480 0.320 0.000 0.290
1.200 0.510 0.340
1.112 0.484 0.322
Shear force at the long continuous edge =BaxWxix= Vex = 17.136 kN
Shear force at the long discontinuous edge = Baxx W x Ix = Vix = 11.424 kN
Shear force at the short continuous edge =By x WxIx= Vo = 0 kN
Shear force at the short discontinuous edge = Bayx W x Ix = Vay = 10.274 kN
Check for shear near long edge :
Shear force due to design loads Vu = 17.136 kN
Effective depth d = 96.000 mm
Nominal shear stress (Cl. 40.1 of IS 456) Tv = Vu/ bd
= 0.179 N/mm’
Maximum shear stress (Cl. 40.2.3.10f IS 456) Tomax = 1.400 N/mm’
> 0.179 N/mm’
Hence SAFE
Rs}xé?ﬁ;}’é,,"NAN, M.E.,(Struct,
Reg. No: 03/5005 ¢ (SE)
Shri Balaji COgiﬁlgg'r Y
5.5, CahFleor, North Gat
: Ys-alslgurai -625016
74rmanivanna 70943

N@gmail.com




SHRI BALAJI CONSULTANCY

o

DESIGN OF TWO WAY SLAB - S1

Area of reinf. provided
Percentage of reinf. provided
From table 19 of IS 456,

pt Te
0.250( 0.360
0.500{ 0.480
0.262| 0.366

Factor k as per cl. 40.2.1.1 of IS 456

Design shear strength of concrete

Check for shear near short edge :

Shear force due io design loads
Effective depth

Nominal shear stress (Cl. 40.1 of IS 456)

Maximum shear stress (Cl. 40.2.3.10of IS 456)

Area of reinf. provided

Percentage of reinf. provided
From table 19 of IS 456,

pt Te
0.250{ 0.360
0.500{ 0.480
0.286| 0.377

Factor k as per cl. 40.2.1.1 of IS 456

Design shear strength of concrete

LIMIT STATE OF SERVICEABILITY - DEFLECTION & CRACKING

= 100As/bd =

= 100As/bd = pt

pt

Tk

Vu

v

Te max

Tek

CHECK FOR DEFLECTION

Allowable long term deflection (CI. 23.2 of IS 456)

Basic allowable span to effective depth ratio (Cl. 23.2.1 of IS 456) ‘

Steel stress at service loads

fs

Structural

Reg. No:
Shri Bajl
7, FirstF

251.327 mm>
0.262

1.300
0.475 N/mm’

0.179 Nlﬂ'lm2
Hence SAFE

10.274 kN
88.000 mm
Vu / bd
0.117 N/mm’
1.400 N/mm’
0.117 N/mm”°
Hence SAFE
251.327 mm’
0.286

1.300
0.490 N/mm”

0.117 N/mm’
Hence SAFE

Ix / 350
11.200 mm
26.000 mm

058 fy Aﬁ,reqd. ’ Ast‘pmv.
= 195.130 Nlmm2
R. MAN'eANNAN.M.E..(stmq)
gineer Grade (SE)
03/2022 (Gr1)

aji Consultan
loor, North Gate,

S. Colony, Madurai - 625 016

Ph: 86089 70943

74rmanivannan@gniail.com
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DESIGN OF TWO WAY SLAB - §1

Modification factor for tension reinforcement (Fig. 4 of IS 456) = 1.900
Modification factor for compression reinforcement (Fig. 4 of IS 456) = 1.000
Allowable span to effective depth ratio = 49.400
Actual span to effective depth ratio = 40.833

< 49.400

Hence SAFE
B CHECK FOR CRACK WIDTH AT MIDSPAN
Allowable crack width (Cl. 35.3.2 of IS 456) = 0.3 mm
O
a
Lo

E):;dni;;?n:; i::r point considered io the suiface of the neairest s 97.789 mm
Minimum cover to the longitudinal bar Crin = 15.000 mm
Overall depth of the member = 115.000 mm
Depth of neutral axis = 15.168 mm
Effective depth = 96.000 mm
Modulus of elasticity of steel reinf. E = 200.000 N/mm’
Modulus of elasticity of concrete E:= 5000 Vfex

= 22.361 kN/mm’
Modular ratio m= 8.944 mm
Maximum moment M= 6.751 kNm
Section modulus Z= bd* /6

= 1536000.000 mpy°
Maximum compressive stress in concrete fc = M/z

= 4.395 N/mm’
Maximum tensile stress in reinf. Steel fs = fc*m

= 39.312 N/mm’
Average steel strain at the level considered = fs/Es

= 0197
Maximum allowable strain = 08Fy/Es

= 0.002
Average steel strain at the level considered Em = 0.002
Design surface crack width (Annex F of IS 456) Wer = 3 8 Em

1 + 2(8c-Cmin)/(h-X)
= 9.221 mm

0.300 mm

R. MANIVANNAN, M.E.,(Struct.)

Structural Engineer Grade ] (SE)
Reg. No: 03/2022 (Gr I)
Shri Balaiji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan@gmail.com
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[& DESIGN OF TWO WAY SLAB - S1

C CHECK FOR CRACK WIDTH AT SUPPORT OF LONG EDGE

Allowable crack width (Cl. 35.3.2 of IS 456) = 0.3 mm
Aer
O

Il';))i:;?t:f;?n:fl tér:r point considered to the surface of the nearest _ 101.789 mm
Minimum cover to the longitudinal bar Crmin = 15.000 mm
Overall depth of the member h= 115.000 mm
Depth of neutral axis X = 15.168 mm
Effective depth d= 96.000 mm
Modulus of elasticity of steel reinf. Es = 200.000 kN/mm?>
Modulus of elasticity of concrete Ec = 5000 Ve

= 22.361 kN/mm’
Modular ratio m = 8.944 mm
Maximum moment M= 9.007 kNm
Section modulus L= bd’ /6

= 1536000.000 mm®
Maximum compressive stress in concrete fc = M/z

= 5.864 N/mm’
Maximum tensile stress in reinf. Steel fs = fe*m

= 52 449 N/mm’
Average steel strain at the level considered = fs/Es

= 0.262
Maximum allowable strain = 08Fy/Es

= 0.002
Average steel strain at the level considered £m = 0.002
Design surface crack width (Annex F of IS 456) Wer = 3 8or Em

1 + 2(8e~Cmin)/(h-x)
= 0.223 mm
< 0.300 mm
Hence Safe

D CHECK FOR CRACK WIDTH AT SUPPORT OF SHORT EDGE
R. MANIVANNAN, M.E. (Struct.)

Structural Engineer Grade I (SE)
Reg. No: 03/2022 (Grl)
Shri Balaji Consultancy

7, First Floor, North Gate,
$.8. Colony, Madurai- 625016
Ph: 86089 70943
74rmanivannan@gmail.com
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ﬁ DESIGN OF TWO WAY SLAB - S1

Ser

O

Dis{:‘ance_e of the point considered to the surface of the nearest o 101.789 mm
longitudinal bar
Minimum cover to the longitudinal bar Cmin = 15.000 mm
Overall depth of the member = 115.000 mm
Depth of neutral axis X = 15.224 mm
Effective depth d= 88.000 mm
Modulus of elasticity of steel reinf. Es = 200.000 kN/mm”
Modulus of elasticity of concrete Ec = 5000 Vfek

- 22.361 kN/mm’
Modular rafin m= 8.944 mm
Maximum moment M= 0.000 kNm
Section modulus Z= bd’ /6

= 1290666.667 mm”
Maximum compressive stress in concrete fc = M/z

= 0.000 N/mm”*
Maximum tensile stress in reinf. Steel fs= fc*m

= 0.000 N/mm”
Average steel strain at the level considered = fs/Es

= 0.000
Maximum allowable strain = 08Fy/Es

= 0.002
Average steel strain at the level considered Em = 0.000
Design surface crack width {Annex F of IS 456) Wer = 3 acEm

1 + 2(3cr-Cmin)/(h-X)
= 0.000 mm
< 0.300 mm
Hence Safe

10 SLAB REACTIONS 4 .
R. MANIVANNAN, M.E. (Struct.)

Refer code SP 24-1983 CI:23.5 Structural Engineer g’? g'l‘) (SE)
Reg. No: 03/20 r
On the long span, wlx/6*(3(1x/y) ") Sher? Balaji Consultancy
7, First Floor, North Gate,
Unfactored long beam UDL reaction due to dead load S.S.'Colony, Madurai - 625 016

Ph: 86089 70943
74rmanivannan@gmail.com
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Unfactored load = 4.025 kN/m”
B 5.763 kN/m
Unfactored long beam UDL reaction due to live load
Unfactored load = 2.000 kN/m®
= 2.864 kN/m
On the short span, wl /3

-

Unfactored ioad = 4.025 kN/m®
= 5.259 KN/m

Unfactored long beam UDL reaction due to live load
Unfactored load = 2.000 kN/m’

= 2.673 kNim

NNAN, M.E..(Struct)
RétrMucAt?rnIEAngineer Gradel (SE)
Reg. No: 03/2022 (Gr 1)

| Balaji Consultancy
'Isgtirst Floor, North C-:‘ags(.,16
S s. Colony. Madurai- 62
>~ oh: 86089 70943
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Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING Fi

MATERIAL PROPERTIES
Unit weight of reinforced concrete ye = 25.000 kN/m3
Environmental exposure condition (Table 3 of IS 456) = Mild
Grade of concrete (Table 5 of IS 456) = M20
Grade of steel = Fe500
Characteristic strength of concrete (Table 2 of IS 456) fck = 20.000 N/mm2
Characteristic strength of reinf, steel = Yield stress of reinf.

= 500.000
steel (cl. 36.1 of 1S 456) fy 00.000 N/mm2
DIMENSIONS
Footing plan dimension along X axis L = 2134 m
Footing plan dimension along Z axis w 1 2134 m
Thickness of footing t - 0.450 m
Column plan dimension along X axis a = 0.450 m
Column plan dimension along Z axis b = . 0230 m
Depth of footing below NGL D = 3.0060 m
Eccentricity of the column along X axis ex = 0.000 m
Eccentricity of the column along Z axis ez = 0.000 m
SOIL PROPERTIES
Density of soil ysoil e 18.000 kN/m3
Net bearing capacity of soil {from seil report) = 117.000 kN/m2
Allowable gross SBC = 117+ 18*3

L 171.000 kN/m2
Coefficient of soil friction, p - 0.400
Depth of water table from NGL inm = NA
Uplift force due to water table = 0.000 kN

DESIGN PARAMETERS

Factor of safety against overturning (Cl. 8.1 of IS:B75 (Part 5) = 1.400
Factor of safety against uplift = 1.200
Factor of safety against sliding (with 0.9 DL) (Cl. 8.1 of IS:875 (Part 5) = 1.400
% increase in SBC for load combinations with seismic loads = 25,000 %

Table 1 of 15:1893 (part1):2002
% increase in SBC for load combinations with wind loads = 25.000 %
€1.8.1 of IS: 875 (part 5) - 1987

R. MANIVANNAN M
y M.E.,
Structural Engineer Grade(;s Egjgt))
Reg. No: 03/2022 (Gr 1)
Shri Balaji Consultancy
7, First Floor, North Gate
8.8. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanlvannan@gniail.com
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Propesed Apartment at Madurai , - DESIGN OF ISOLATED FOOTING Fi

5 GEOMETRICAL SKETCH

"
| | A
FGL | i
/R g i
! [
! i
| [
D=3m i I
i | t=0.45m
l | 1
| i
L=2.1336m
Section
ex =
t‘——" :
[ .
! :
c I :
A I :
I :
| .
w=2133m|{ |} 4
|- —
!
!
L ] A l
!
. ! >
| L=2.1336m
74
Plan
Note :

The above sketch is not to scale. The dimensions are shown only for illustrative purpose.

The sign conventions followed are same as that of STAAD.

R. MANIVANNAN, M.E. (Struct.)
Structural Engineer Gradel (SE)
Reg. No: 03/2022 (Grl)

Shri Balaji Consultancy
7. First Floor, North Gate,

s.S. Colony, Madurai - 625 016
Ph: 86089 70943

74rmanivannan@gmail.com
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6 LOADSAT TOP OF FOOTING

The signs of the STAAD reactions are reversed to transfer it as loads in the appropriate directions,

Horizontal load in X direction at top of footing = Fxt

Vertical load in Y direction at top of footing = Fyt

Horizontal load in Z direction at top of footing = Fzt

Moment about X axis at top of footing = Mxt

Moment about Z axis at top of footing = Mzt

Table 1 : Loads at top of footing (from the reactions from STAAD)

Load cases = Fyt = - i
(kN) (kN) (kN) (kNm) (kNm)

DEAD LOAD (DL) 2.390| -469.105 0.342 0.000 0.000

LIVE LOAD (LL) 0,109 -44.831 0.042 0.000 0.000

WIND LOAD IN +X -CPI 0.000 0.000 0.000 0.000 0.000

WIND LOAD IN +X +CPI 0.000 0.000 0.000 0.000 0.000

WIND LOAD IN -X +CPI 0.000 0.000 0,000 0.000 0.000

WIND LOAD IN -X -CPI 0.000 0.000 0.000 0.000 0.000

WIND LOAD IN +Z +CPI 0.000 0.060 0.000 0.000 0.000

-WIND LOAD IN +Z -CPI 0.000 0.000 0.000 0.000 0.000

WIND LOAD IN -Z +CPI 0.060 0.000 0.000 _ 8.0040 0.000

WIND LOAD IN -Z -CPI 0.000 0.000 0.000 0.000 0.000

SEISMIC LOAD IN +X direction 0.000 0.060 0.000 0.000 0.000

SEISMIC LOAD IN -X direction 0.000 0.000 0.000 0.000 0.000

SEISMIC LOAD IN +Z direction 0.000 0.000 0.000 0.000 0.000

SEISMIC LOAD IN -Z direction 0.000 0.000 0.000 0.000 0.000

LIVE LOAD ON ROOF (LLR) 0.000 -13.794{ -0.002 0.000 0.000

R. MANIVANNAN, M.E..(Stmg-)
Structural Engineer Grade1(SE)
Reg. No: 03/2022 (Gr )
Shri Balaji Consultancy
7 First Floor, North Gate,
s.S.Colony, Madurai - 625 016

Ph: 86
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74rmanivannan@gmait.com
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Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1

Table 2 : Load combinations (Unfactored - Serviceability load combinations) - as per table 18 of IS 456 : 2000 - Loads

at top of footing
Load combinations {iﬁ) (i)]:] [E;t) (kbfﬂx;j U::ﬁ;)

1,0 DL + a*1.0 LL+a*1.0 LLR 2.455| -504.280 0.366 0.000 0.000
1.0 DL + 1.0 WL +X +CPI 2.390] -469.105 0.342 0.000 0.000
1.0 DL + 1,0 WL +X -CPI 2390 -469.105 0.342 0.000 0.000
1.0 DL + 1.0 WL -X +CPI 2390 -469.105 0.342 0.000 0.000
1.0 DL + 1.0 WL -X -CPI 2.390] -469.105 0.342 0.000 0.000
1.0 DL + 1.0 WL +Z +CPI 2390| -469.105|  0.342 0.000l  0.000}
1.0 DL + 1.0 WL +Z -CP1 2390| -469.105 0.342 0.000 0.000
1.0 DL + 1.0 WL -Z +CPI 2390{ -469.105 0.342 0.000 0.000
1,0 DL + 1,0 WL -Z -CP1 2.390| -469.105 0.342 0.000 0.000
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI 2.442| -497.245 0.361 0.000 0.000
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +X-CPI 2.442| -497.245 0.361 0.000 0.000
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 2,442| -497.245 0.361 0.000 0.000
1.0 DL +a*0.8 LL+2*0.8 LLR + 0.8 WL -X-CPI 2.442| -497.245 0.361 0.000 0.000
1.0 DL + a*0.8 LL+2*0.8 LLR + 0.8 WL +Z+CPI 2.442| -497.245 0.361 0.000 0.000
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPI 2.442| -497.245 0.361 0.000 0.000
1.0 DL + 2*0.8LL+a*0.8 LLR + 0.8 WL -Z+CPI 2442| -497.245 0.361 0.000 0.000
1.0 DL + 2*0.8LL+a*0.8 LLR + 0.8 WL -Z-CPI 2442| -497.245 0.361 0.000 0.000
1.0 DL + 1.0 EL +X 2.390{ -469.105 0.342 0.000 0.000
1.0DL+10EL-X 2.390| -469.105 0.342 0.000 0.000
1.0DL+ 1.0 EL +Z 2390 -469.105 0.342 0.000 0.000
1.0DL+ 1,0EL-Z 2.390| -469.105 0.342 0.000 0.000
1.0 DL + b*0.8 LL + 0.8 EL +X 2.412| -478.071 0.350 0.000 0.000
1.0DL + b*0.8 LL + 0.8 EL -X 2412] -478.071 0.350 0.000 0.000
1.0DL + b*0.8 LL + 0.8 EL +Z 2412| -478.071 0.350 0.000] 0.000{
1.0 DL +b* 0.8 LL + 0.8 EL -Z 2.412| -478.071 0.350 0.000 0.000

R. MANIVANNAN, M.E.,(Struct.)
Structural Engineer Grade I (SE)
Reg. No: 03/2022 (Gr 1)
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Table 3 : Load combinations (Factored - Strength load combinations) - as per table 18 of IS 456 : 2000 - Loads at top
of footing
Load combinations {E:) [g;) {E:;) (}:ﬁ;} (khglzri)

1.5DL+C*15LL+C*15LLR 3.683| -756.420 0.549 0.000 0.000
1.5 DL + 1.5 WL +X +CPI 3.585| -703.658 0.513 0.000 0.000
1.5 DL + 1.5 WL +X -CPI1 3.585| -703.658 0.513 0.000 0.000
1.5 DL + 1.5 WL -X +CP1 3.585| -703.658 0.513 0.000 0.000
1.5 DL + 1.5 WL -X -CP1 3.585| -703.658 0.513 0.000 0,000
1.5 DL + 1.5 WL +Z +CP1 3.585| -703.658 0.513 0.000] 0.000
1.5 DL+ 1.5 WL +Z -CPI 3.585| -703.658 0.513 0.000 0.000
1.5 DL + 1.5 WL -Z +CPI 3.585| -703.658 0.513 0.000 0.000
1.5 DL + 1.5 WL -Z -CPI 3.585| -703.658 0.513 0.000 0.000
0.9 DL + 1.5 WL +X +CPI 2.151] -422.195 0.308 0.000 0.000
0.9 DL + 1.5 WL +X -CPIl 2.151] -422.195 0.308 0.000 0.000
0.9 DL + 1.5 WL -X +CPI 2.151] -422.195 0.308 0.000( 0.000
0.9 DL + 1.5 WL -X -CPI 2.151| -422.195 0.308 0.000 0.000
0.9 DL + 1.5 WL +Z +CPI 2151 -422.195 0.308 0.000 0.000
0.9 DL+ 1.5 WL +Z -CPI 2.151] -422.195 0.308 0.000 0.000
0.9 DL + 1.5 WL -Z +CPI 2.151| -422.195 0.308 0.000 0.000
0.9 DL + 1.5 WL -Z -CPI 2151 -422.195 0.308 0.000 0.000
1.2DL+C*1.2 LL+ C*1.2 LLR + 1.2 WL +X +CPI 2946 -605.136 04391  0.000 0.000
1.2DL+C*12 LL+ C*12 LLR + 1,2 WL +X -CPI 2.946| -605.136 0.439 0.000 0.000
1.2DL+C*1.2 LL+ C*1.2 LLR + 1.2 WL -X+CPI 2.946| -605.136 0.439 0.000 0.000
1.2DL+ C*1.2 LL+ C*1.2 LLR + 1.2 WL -X-CPI 2.946| -605.136 0.439 0.000 0.000
1.2 DL+ C*1.2LL+C*1.2 LLR + 1.2 WL +Z +CPI 2946/ -605.136 0.439 0.000 0.000
1.2 DL+ C*1.2 LL + C*1.2 LLR + 1.2 WL +Z -CPI 2.946] -605.136 0.439 0.000 0.000
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL -Z +CP] | 2.946| -605.136 0.439 0.000 0.000
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL -Z -CPI 2946| -605.136 0.439 0.000 0.000
1.5DL+15EL +X 3.585| -703.658 0.513 0.000 0.000
1.5DL+15EL-X 3.585| -703.658 0.513 0.000 0.000
1.5DL+15EL+Z 3.585| -703.658 0.513 0.000 0.000
1.5DL+15EL-Z 3.585| -703.658 0.513 0.000 0.000
09DL+15EL+X 2.151| -422.195| 0.308 0.000] 0.000
09DL+15EL-X 2151} -422,195 0.308 0.000 0.000
0.9DL+ 1,5 EL+Z 2151| -422.195 0.308 0.000 0.000
0.9DL+15EL-Z 2,151| -422,195 0.308 0,000 0.000
1.2DL+b*1.2 LL + 1.2 EL +X 2901 -576.375 0.423 0.000 0.000
1.2DL+b*1.2 LL+ 1.2 EL X 2.901] -576.375 0.423 0.000 0.000
1.2DL+b*1.2 LL+ 1.2 EL +Z 2901 -576.375 0.423 0.000 0.000
1.2 DL+b*1.2 LL+ 1.2 EL-Z 2901] -576.375 0.423 0.000 0.000

R. MANIVANNAN, M.E. (Struct.)
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Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING Fi

7 LOADS AT BOTTOM OF FOOTING (Load combinations for serviceability check)

Self weight of footing SW = 25%21336* 2,1336*0.45
= -51.213 kN
Weight of soil above footing WS = 18 * (2.1336%2.1336 - 0.45%0.23)
= -204,198 kN
Uplift force due to water table Fu = 0.000 kN
Horizontal load in X direction at bottom of footing Fx = Fxt
Vertical load in Y direction at bottom of footing P= Fyt+SW+WS-Fu
Horizontal load in Z direction at bottom of footing Fz = Fzt
Moment about X axis at bottom of footing Mx = Mxt + Fzt*t + Fy*ez
Moment about Z axis at bottom of footing Mz = Mzt - Fxt* t + Fy*ex

Table 4 : Loads at bottom of footing (Unfactored load combinations for pressure & overturning check)

_ Load Combinations ['f;] (k};] (:;] [k':;]] (kﬁ;]
1.0 DL + a*1.0 LL+a*1.0 LLR 2.455| -759.690 0.366 -0.165| 1.105
1.0DL+1.0 WL +X‘+CPI 2.390| -724.515 0.342 -0.154| 1.076
1.0DL+ 1.0 WL +X -CPI 2.390| -724515 0.342 -0.154| 1.076
1.0DL + 1.0 WL -X +CPI 2.390| -724515 0.342 -0.154| 1.076
1.0 DL + 1.0 WL -X -CPI 2.390| -724.515 0.342 -0.154| 1.076
1,0 DL + 1.0 WL +Z +CPI 2.390| -724.515| 0.342 -0.154| 1.076
1.0 DL + 1.0 WL +Z -CPI 2390| -724.515 0.342 -0.154| 1.076
1.0 DL + 1.0 WL -Z +CPI 2390| -724.515 0.342 -0.154| 1.076
1.0 DL + 1,0 WL -Z -CPI 2.390| -724515 0.342 -0.154| 1.076
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI 2.442| -752.655 0.361 -0.163| 1.099
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X-CPI 2.442| -752.655 0.361 -0.163| 1.099
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 2.442| -752.655 0.361 -0.163{ 1.099
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI 2.442| -752.655 0.361 -0.163| 1.099
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +Z+CPI 2.442| -752.655 0.361 -0.163] 1.099
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPI 2.442| -752.655 0.361 -0.163| 1.099
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z+CPI 2,442| -752.655 0.361 -0.163| 1.099
1.0 DL +2*0.8LL+a*0.8 LLR + 0.8 WL -Z-CPI 2.442| -752.655 0.361 -0.163| 1.099
1.0 DL + 1.0 EL +X 2.390 A :724-5%5 LIS _El.342 : _:0.154 1.076
1.0DL+1.0EL-X 2.390 7-7'777274.5 15 7 0.342 B -0.154 1{;76_ —
1.0DL+1.0EL +Z 2.390| -724.515 0.342 -0,154| 1.076
1.0DL+1.0EL-Z 2390| -724.515 0.342 -0.154| 1.076
1.0DL +b*0.8 LL + 0.8 EL +X 2.412| -733.482 0.350 -0.158] 1.085
1.0 DL + b*0.8 LL + 0.8 EL -X 2.412| -733.482 0.350 -0.019| 1.085
1.0 DL + b*0.8 LL + 0.8 EL +Z 2.412| -733.482 0.350 -0.158| 1.085
1.0DL+b*0.8LL+08EL-Z 2.412| -733.482 0.350 -0.158| 1.085
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Table 5 : Loads at bottom of footing (Unfactored load

combinations) - for sliding check

Load Combinations e Rx Ly S Hes
(kN) (kN) (kN) (kNm) | (kNm)
0.9 DL + a*1.0 LL +a*1.0 LLR 2.216] -696.895 0.332 -0.149 0.997
0.9 DL + 1.0 WL +X +CPI 2.151| -652.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL +X -CPI 2.151| -652.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL -X +CPI 2.151| -652.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL -X -CPI 2151 -652.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL +Z +CPI 2.151] -652.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL +Z2 -CPI Z151| -65Z.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL -Z +CPI 2151| -652.064 0.308 -0.139 0.968
0.9 DL + 1.0 WL -Z -CPI 2151| -652.064 0.308 -0.139 0.968
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +X +CPI 2.203] -680.204 0327 -0.147 0.991
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +X -CPI 2.203] -680.204 0.327 -0.147 0.991
0.9 DL + a*0.8 LL + 2*0.8 LLR + 0.8 WL -X +CPI 2.203| -680.204 0.327 -0.147 0.991
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL -X -CPI 2.203] -680.204 0.327 0.147] 0991
0,9DL + 2*0.8 LL + a*0.8 LLR + 0.8 WL +Z +CPI 2.203] -680.204 0.327 -0.147 0.991
0.9DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +Z -CPI 2.203| -680.204 0.327 -0.147 0.991
0.9 DL +a*0.8 LL + a*0.8 LLR + 0.8 WL -Z +CPI 2203 -680.204 0.327 -0.147 0.991
0.9 DL +2a*0.8 LL + a*0.8 LLR + 0.8 WL -Z -CPI 2.203| -680.204 0327 -0.147 0.991
0.9 DL + 1.0 EL +X 2151 -652.064 0.308 -0.139 0.968
0.9 DL+ 1.0EL-X 2151] -652.064 0.308 -0.139 0.968
0.9DL+1.0EL+Z 2151 -652,064 0.308 -0.139 0.968
0.9DL+1.0EL-Z 2.151| -652.064 0.308 -0.139 0.968
0.9 DL +b*0.8 LL + 0.BEL +X 2173 -661.030 0316 -0.142 0.978
0.9 DL + b*0.8 LL + 0.8 EL -X 2173 -661.030 0.316 -0.017 0.978
0.9 DL +b*0.8 LL + 0.8 EL +Z 2173| -661.030 0.316 -0.142 0.978
0.9 DL +b* 0.8 LL + 0.8 EL -Z 2.173| -661.030 0316] -0.142 0.978
CHECK FOR PRESSURE
Base area A= 2.1336* 2.1336
= 4.552 m2
Section modulus {X axis) Tx = 21362133672 /6
1.619 mm3
Section modulus (Z axis) 2z = 2.1336*2.1336"2 /6
1.619 mm3
Pressure at corner A PA = -P/A+Mx/Zx+Mz [/7z
Pressure at corner B PB = -P/A+Mx/Zx-Mz [Zz
Pressuie at corner € PC - -P/A-Mx/Zx+Mz [ Zz
Pressure at corner D PD = -P/A-Mx/Zx-Mz /Zz

—M
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[ 2 1 SHRI BALAJI CONSULTANCY
L&E]&j Proposed Apartment at Madurai , - DESIGN OF ISOLATED FOOTING F1
Table 6 : Pressures at four corners of the footing
Losd Tombiisations Gross pr. at four corners (kN/m2)
PA PB PC PD
1.0 DL + a*1.0 LL+a*1,0 LLR 167.46 166.10 167.67 166.30
1.0DL+ 1.0 WL +X +CPI 159.72 158.40 15991 | 15859
1.0 DL + 1.0 WL +X CPI 159.72 158.40 15991 | 15859
1.0 DL + 1.0 WL -X +CPI 159.72 158.40 15991 | 15859
1.0 DL + 1.0 WL -X -CPI 159.72 158.40 159.91 158.59
1.0 BL + 1.0 WL +Z +CPI 159.72 158.40 15991 158,59
1.0 DL + 1.0 WL +Z -CPI 159.72 158.40 15991 158.59
1.0 DL + 1.0 WL -Z +CPI 159.72 158.40 159.91 158.59
1.0 DL + 1.0 WL -Z -CPI 159.72 158.40 159,91 158.59
1.0 DL +2*0.8 LL+2*0.8 LLR + 0.8 WL +X+CPI 165.92 164.56 166,12 164.76
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X-CPI 165.92 164.56 166.12 164.76
1.0 DL +a2*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 165.92 164.56 166.12 164.76 |
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI 165.92 164.56 166.12 164.76
1.0 DL + 2*0.8 LL+2*0.8 LLR + 0.8 WL +Z+CPI 165.92 164.56 166.12 164.76
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPI 165.92 164.56 166.12 164.76
1.0 DL + 2*0. 8LL+a*0.8 LLR + 0.8 WL -Z+CPI 165.92 164.56 166.12 | 164.76
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z-CPI 165.92 164.56 166.12 | 164.76
1.0 DL+ 1.0 EL +X 159.72 158.40 13991 158.59
1.0DL+1.0EL-X 159,72 158.40 159,91 158.59
1.0DL+1.0EL+Z 15972 158.40 15991 158.59
1.0DL+1.0EL-Z 159.72 158.40 159591 | 15859
1.0DL + b*0.8 LL + 0.8 EL +X 161.70 160.36 161.89 160.55
1.0 DL + b*0.8 LL + 0.8 EL -X 161.78 160.44 161.81 160.47
1.0DL +b*0.8 LL + 0.8 EL +Z 161.70 160.36 161.89 | 160.55
1.0DL +b* 0.8 LL + 0.8 EL -Z 161.70 160.36 161.89 160.55
—Pronvens—
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[ & | SHRI BALAJI CONSULTANCY
% Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING Fi
Table 7 : Pmax
Allowable |Overburd
Load Combinations Pmax |[NetSBC Hiswnis [P SBC |enpr, Gross SBC
kN/m2 |kN/m2 inSBC [(kN/m2 |kN/m2 |kN/m2

1.0 DL +2*1,0 LL+a*1.0 LLR 167.67 117.000 0 117 54 171
1.0 DL + 1.0 WL +X +CP1 159.91 117.000 25 146.25 54| 200.25
1.0 DL + 1.0 WL +X -CPI 159.91 117.000 25 146.25 54| 200.25
1.0 DL + 1.0 WL -X +CPI 15991 117.000 25| 146.25 54| 200.25
1.0 DL + 1.0 WL -X -CPI 159.91 117.000 25 146.25 54| 200.25
1.0 DL + 1.0 WL +Z +CPI 159.91]  117.000 25|  14625| 54| 200.25
1.0 DL + 1.0 WL +Z -CPI1 159.91 117.000 25 146.25 54| 200.25
1.0 DL + 1.0 WL -Z +CPI1 159.91 117.000 25 146.25 54| 200.25
1.0 DL + 1.0 WL -Z -CPI 159.91 117.000 25 146.25 54| 200.25
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI 166.12 117.000 25| 146.25 54| 200.25
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X-CPI 166,12 117.000 25 146.25 54| 200.25
1.0 DL +2*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 166.12 117.000 25 146.25 54| 200.25
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI 166.12 117.000 25 146.25 54| 200.25
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z+CPI 166.12 117.000 25 146.25 54| 200.25
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPI 166.12 117.000 25 146.25 54| 200.25
1.0 DL + a*0.8LL+a*0.8 LLR + 0.8 WL -Z+CPI 166.12 117.000 25 146.25 54| 200.25
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z-CPI 166.12 117.000 25 146.25 54| 200.25
1.0DL+ 1.0 EL +X 159.91 : 117.000 25 146.25 54| 200.25
1.0DL+10EL-X 159,91 117.000 25 146.25 54| 200.25
1.0 DL + 1.0 EL +Z 15991 117.000 25 146.25 54| 200.25
1.0DL+10EL-Z 15991 117.000 I 146.25 54| 200.25
1.0 DL + b*0.8 LL + 0.8 EL +X 161.89 117.000 25 146.25 54| 200.25
1.0DL+b*0.8LL+08EL-X 16181 117.000 25 146.25 54| 200.25
1.0 DL + b*0.8 LL + 0.8 EL +Z i61.89] 117.000 Z5 146.25) 54| 200.25
1.0 DL +b* 0.8 LL + 0.8 EL -Z 161.89 117.000 25 146.25 54| 200.25
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Table 8 : Pmin
Load Combinations S % loss of
kN/m2 Uplift contact

1.0 DL + a*1.0 LL+a*1.0 LLR 166.10{No Uplift 0.000
1.0 DL + 1.0 WL +X +CPI 158.40{No Uplift 0.000
1.0DL + 1,0 WL -X +CPI 158.40|No Uplift 0.000
1.0 DL + 1.0 WL +Z +CPI 158.40|No Uplift 0.000
1.0 DL + 1.0 WL -Z +CPI 158.40|No Uplift 0.000
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +X+CP1 164.56{No Uplift 0.000
1.0 DL +2*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 164.56|No Uplift 0.000
1.0 DL + 2*0.8 LL+2*0.8 LLR + 0.8 WL +Z+CPI 164.56{No Uplift 0.000
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z+CPI 164.56{No Uplift 0.000
1.0 DL+ 1.0 EL +X 158.40|No Uplift 0.000
1.0DL+ 1.0 EL-X 158.40|No Uplift 0.000
1.0 DL+ 1.0 EL #Z 158.40{No Uplift 0.000
1,0DL+1.0EL-Z 158.40|No Uplift 0.000
1.0 DL +b*0.8 LL + 0.8 EL +X 160.36{No Uplift 0.000
1.0 DL + b*0.8 LL + 0.8 EL -X 160.44|No Uplift 0.000
1.0 DL + b*0.8 LL + 0.8 EL +Z 160.36/No Uplift 0.000
1.0 DL +b* 0.8 LL + 0.8 EL -Z 160.36{No Uplift 0.000
P max Without Wind load = 167.67 kN/m2

< 171.00 KkN/m2 Hence Safe.
P max With Wind lead = 166.12

< 213.75 KkN/m2 Hence Safe.
% loss of contact = 00 %

< 0.0 % Hence Safe.
The Bearing pressure reached upto 98% of SBC
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SHRI BALAJI CONSULTANCY

Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1

9 CHECK FOR OVERTURNING

Table 9 : Factor of safety against overturning

Moment about X axis (kNm) Moment about Z axis (kNm)
Load Combinations Overtarni Overturni

ng Resisting [FOS ng Resisting |FOS
1.0*1.2 DL + 2a*1.0*1.4 LL+a*1.0*1.4 LLR -0.200| -810.4377|5afe 1332 -810.438 |Safe
1.0*1.2 DL + 1.0 WL +X +CPI -0.185( -772.913{Safe 1.291] -772.913 |Safe
1.0*1.2 DL + 1.0 WL +X -CPI -0.185| -772913|Safe 1.291{ -772.913 |Safe
1.0*1.2 DL + 1.0 WL -X +CPI -0.185| -772.913|Safe 1.291| -772,913 {Safe
1.0*1.2 DL + 1.0 WL -X -CPI -0.185| -772.913|Safe 1.291| -772.913 |Safe
1,0*1.2 DL + 1.0 WL +Z +CPI -0.185| -772.913|Safe 1.291] -772.913 |Safe
1.0*1.2 DL + 1.0 WL +Z -CPI -0.185| -772.913|5afe 1.291| -772.913 |Safe
1.0%1.2 DL + 1.0 WL -Z +CPI -0.185| -772.913|Safe 1.291| -772.913 |Safe
1.0*1.2 DL + 1.0 WL -Z -CPI -0.185| -772.913|Safe 1.291] -772.913 [Safe
1.0*1.2 DL + a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W -0.197| -B02.9328|8afe 1324 . -802,933 |Safe
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 V\I -0.197| -B02.9328|Safe 1.324| -802.933 |Safe
1.0*1.2 DL +a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W -0.197| -802.9328|Safe 1324 | -802.933 |Safe
1.0*1.2 DL +2*0.8*1.4 LL+2*0.8*1.4 LLR + 0.8 -0.197| -B02.9328|8afe 1.324| -802.933 |Safe
1.0*1.2 DL + a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8V  -0.197| -802.9328|Safe 1.324| -802.933 |Safe
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8  -0.197| -8B02.9328|Safe 1.324| -802.933 [Safe
1.0*1.2 DL + 2a*0. 8*1.4LL+2*0.8*1.4 LLR + 0.8  -0.197| -802.9328|Safe 1.324| -802.933 |Safe
1.0*1.2 DL + a*0. 8*1.4LL+a*0.8*1.4 LLR + 0.8  -0.197| -802.9328|Safe 1.324| -802.933 |Safe
1.0*1.2 DL+ 1.0 EL +X -0.185| -772.913|Safe 1.291} -772.913 [Safe
1.0*1.2DL+10EL X -0.185| -772.913|5afe 1,291} -772.913 |Safe
1.0*1.2 DL + 1.0 EL +Z -0.185| -772.913|Safe 1.291] -772.913 |Safe
1.0*1.2PbL+ 10EL-Z -0.185| -772.913|Safe 1.291} -772.913 |Safe
1.0*1.2 DL + b*0.8*1.4 LL + 0.8 EL +X -0.190| -782.4781|Safe 1.085| -782.478 |Safe
1.0%1.2 DL + b*0.8*1.4 LL + 0.8 EL -X -0.023| -782.4781|8afe 1.304| -782.478 |Safe
1.0*1.2 DL + b*0.8*1.4 LL + 0.B EL +Z -0.190] -782.4781|Safe 1.304| -782.478 |Safe
1.0¥1.2 DL +b* 0.8*1.4 LL + 0.8 EL -Z -0.221| -782.4781|8afe 1.304| -782.478 |Safe
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Proposed Apartment at Madurai , - DESIGN OF ISOLATED FOOTING F1

10 CHECK FOR SLIDING

Table 10 : Factor of safety against sliding

Along X axis (kN) Along Z axis (kN)
Load Combinations Sliding  |Resisting Sliding  [Resisting
force force FOS force force FOS

0.9 DL +a*1.0 LL +a*1.0 LLR 2216 -278.7579| 125.771 0.332| -278,758 | 840.138
0.9 DL + 1.0 WL +X +CPI 2.151] -260.8255| 121.258 0.308| -260.826 | B47.386
0.9 DL + 1.0 WL +X -CPI 2.151] -260.8255| 121,258 0.308] -260.826 | B847.386
0.9 DL + 1.0 WL -X +CPI 2151} -260.8255| 121.258 0.308] -260.826 | B47.386
0.9 DL + 1.0 WL -X -CPI 2.151] -260.8255| 121,258 0.308] -260.826 | 847.386
0.9 DL + 1.0 WL +Z +CPI 2.151| -260.8255| 121,258 0.308] -260.826 | B47.386
0.9 DL + 1.0 WL +Z -CPI 2.151] -260.8255| 121.258 0.308| -260.826 | 847.386
0.9 DL + 1.0 WL -Z +CPI 2.151| -260.8255| 121.258 0.308] -260.826 | 847.386
0.9DL + 1.0 WL -Z -CPI 2.151} -260.8255| 121.258 0.308] -260.826 | 847.386
0.9 DL + 2a*0.8 LL + a*0.8 LLR + 0.8 WL +X +CPI 2.203| -272.0815| 123.487 0.327| -272,082 | B832.054|
0.9 DL +a*0.8 LL + a*0.8 LLR + 0.8 WL +X -CPI 2.203| -272.0815| 123.487 0.327| -272.082 | B32.054
0.9 DL +2*0.8 LL + a*0.8 LLR + 0.8 WL -X +CPI 2.203] -272.0815| 123,487 0.327| -272.082 | 832.054
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL -X -CPI 2.203| -272.0815] 123.487 0.327| -272.082 | B832.054
0.9DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +Z +CPI 2.203| -272.0815| 123.487 0.327] -272.082 | B832.054
0.9DL +2*0.8 LL + 2*0.8 LLR + 0.8 WL +Z -CPI 2.203] -272.0815| 123.487 0327 -272.082 | 832.054
0.9 DL + 2*0.8 LL + a*0.8 LLR + 0.8 WL -Z +CPI 2.203| -272.0815| 123.487|  0.327| -272.082 | 832.054
0.9 DL + a*0.8 LL + 2*0.8 LLR + 0.8 WL -Z -CPI 2.203| -272.0815| 123.487 0.327] -272.082 | 832.054
0.9 DL + 1.0 EL +X 2.151| -260.8255| 121.258 0.308| -260.826 | B847.386
09DL+1,0EL-X 2,151] -260.8255| 121.258 0.308| -260.826 | B847.386
0.9DL + 1.0 EL +Z 2.151} -260.8255| 121,258 0.308] -260.826 | B47.386
09DL+1.0EL-Z 2.151] -260.8255| 121,258 0.308] -260.826 | B47.386
0.9 DL + b*0.8 LL + 0.8 EL +X . 2173] -264.412| 121.692 0.316] -264.412 | 836.218
0.9 DL + b*0.8 LL + 0.8 EL -X 2173| -264.412| 121,692 0.316| -264,412 | 836.218
0.9DL +b*08LL + 0.8 EL +Z 2173| -264412| 121.692 0.316] -264.412 | 836,218
0.9 DL +b* 0.8 LL + 0.8 EL -Z 2.173| -264.412| 121.692 0.316] -264.412 | B836.218
Minimum factor of safety = 121.258

Allowable factor of safety = 1.400

< 121.258 Hence Safe

W/
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Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING Fi

11 CHECK FOR UPLIFT

Table 11 : Factor of safety against uplift

Load combinations Uplift E (;\dwnward FS
1,0*1.2 DL + 2a*1.0*1.4 LL+a*1,0*1.4 LLR 0.000| -759.6904 100
1,0*1,2 DL+ 1,0 WL +X +CPI 0.000| -7245154 100
1.0*1.2 DL+ 1.0 WL +X -CPI 0.000| 7245154 100
1,0*1.2 DL + 1.0 WL -X +CPI 0.000| -7245154 100
{1.0%1.2 DL + 1.0 WL -X -CPI 0.000| -724.5154| 100
1.0*1.2 DL + 1.0 WL +Z +CPI 0.000| -7245154 100
1.0*1.2 DL + 1.0 WL +Z -CPI 0.000| -724.5154 100
1.0%1.2 DL + 1.0 WL -Z +CPI 0.000| -724.5154 100
1.0*1.2 DL + 1.0 WL -Z -CPI 0.000| -724.5154 100
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W 0.000] -752.6554 100
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W 0.000{ -752.6554 100
1.0*1.2 DL +2*0.8*1.4 LL+2*0.8*1.4 LLR + 0.8 W 0.000{ -752.6554 100
1,0*%1.2 DL +2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W 0.000] -752.6554 100
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 V] 0.000| -752.6554 100
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 V| 0.000| -752.6554 100
1.0*1.2 DL + 2*0.8*1.4LL+a*0.8*1.4 LLR + 0.8 0.000} -752.6554 100
1.0*1.2 DL + 2*0. 8*1.4LL+2*0.8* 1.4 LLR + 0.8} 0.000{ -752.6554 100
1,0*1.2 DL+ 1.0EL+X 0.000| -7245154 100
1.0*1.2DL+1.0EL X 0.000| -724.5154 100
1.0*1.2DL+1.0EL+Z 0.000] -724.5154 100
1.0*1.2DL+10EL-Z 0.000| -7245154 100
1.0*1.2 DL + b*0.8*1.4 LL + 0.8 EL +X 0.000| -733.4816 100
1.0*1.2 DL + b*0.8*1.4 LL + 0.B EL -X 0.000| -733.4816 100
1,0*1,2 DL + b*0.8*1.4 LL + 0.8 EL +Z 0.000| -733.4816 100
1.0¥1.2 DL +b*08*1.4LL + 0.8 EL -Z 0.000| -733.4816 100
Minimum factor of safety = 100
Allowable factor of safety = 1.200
< 100.000 Hence Safe
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Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1

12 LOADS AT BOTTOM OF FOOTING (Load combinations for strength check)

Table 12 : Loads at bottom of footing (Factored load combinations)

Load Combinations [:;) (k!;] {:;) [kﬁ;] (khl‘::n)
1.5DL+C*15LL+C*15LLR 3.683| -1139.536 0.549 0.247| -1.657
1.5 DL + 1.5 WL +X +CPI 3.585| -1086.773 0.513 0.231| -1.613
1.5DL + 1.5 WL +X -CPI 3.585| -1086.773 0513 0.231] -1.613
1.5DL+ 1.5 WL -X +CPI 3.585| -1086.773 0.513 0.231] -1.613
1.5 DL + 1.5 WL -X -CPI 3585/ -1086.773]  0513]  0.231] -1.613
1.5DL+ 1.5 WL +Z +CPI 3.585| -1086.773 0.513 0.231| -1.613
1.5DL + 1.5 WL +Z -CPI 3.585| -1086.773 0.513 0.231] -1.613
1.5 DL + 1.5 WL -Z +CPI 3.585| -1086.773 0.513 0.231] -1.613
1.5 DL + 1.5 WL -Z -CPI 3.585| -1086.773 0.513 0.231] -1.613
0.9DL + 1.5 WL +X +CPI 2.151| -805.310 0.308 0.139] -0.968
0.9 DL + 1.5 WL +X -CPI 2.151] -805.310 0.308 0.139] -0.968
0.9 DL + 1.5 WL -X +CPI 2.151| -805.310 0.308 0.139] -0.968
0.9DL + 1.5 WL -X -CPI 2.151| -805.310 0.308 0.139| -0.968
0.9DL + 15 WL +Z +CPI 2.151| -805.310 0,308 0.139| -0.968
0.9DL+1.5WL+Z-CPI 2151| -805.310 0.308 0.139| -0.968
0.9DL+ 1.5 WL -Z +CPI 2151| -B05.310 0,308 0.139{ -0.968
0.9DL + 1.5 WL -Z -CPI 2,151| -B05.310 0.308 0.139{ -0.968

1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +X +CPI 2946| -988.252 l 0.439 0.198| -1.326
1.2DL+C*12LL+C*1.2 LLR + 1.2 WL 4X -CPI 2946| -988.252 0.439 0.198| -1.326

1.2DL+C*1.2LL+ C*1.2 LLR + 1.2 WL -X+CPI 2.946| -988.252 0.439 0.198( -1.326
1.2DL+C*1.2 LL + C*1.2 LLR + 1.2 WL -X-CPI 2.946| -988.252 0.439 0.198| -1.326
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL +Z +CPI 2.946| -988.252 0.439 0.198 -1326
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +Z -CPI 2946 -988.252| 0.439 0.198] -1.326
1.2DL+C*1.2LL + C*1.2 LLR + 1.2 WL -Z +CPI 2.946| -988.252 0.439 0.198] -1.326
1.2DL+C*1.2LL+C*1.2 LLR + 1,2 WL -Z -CPI 2.946| -988.252 0.439 0.198| -1.326
1.5 DL + 1.5 EL +X 3.585| -1086.773 0.513 0231} -1.613
1.5DL+15EL-X 3.585| -1086.773 0.513 0,231 -1.613
1.5DL + 1.5 EL +Z 3.585| -1086.773 0.513 0.231] -1.613
1.5DL+15EL-Z 3,585 -1086.773 0.513 0.231] -1.613
0.9DL+15EL+X 2151| -B05.310 0.308 0.139| -0.968
09DL+15EL-X 2.151| -805.310 0,308 0.139| -0.968
0.9DL+15EL+Z 2.151| -805.310 0,308 0.139| -0.968
0.9DL+15EL-Z 2.151] -805.310 0.308 0.139] -0.968
1.2DL+bh*1.211L+ 1.2 EL+X 2.901] -959.491 0.423 0,190] -1.305
1.2DL+b*1.2LL+12EL-X 2.901] -959.491 0.423 0.190] -1.305
1.2DL+b*1.2 LL+ 1.2 EL +2 2901] -959.491 0.423 0.190{ -1.305
1.2DL+b*1.2 LL+ 1.2 EL-Z 2901| -959.491 0.423 0.190] -1.305
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SHRI BALAJI CONSULTANCY

Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1

13 PRESSURE AT BASE FOR STRENGTH CHECK

Table 13 : Pressures at four corners of the footing

Lol Covchdhatinns Gross pr. at four corners (kN/m2)
PA PB PC PD
15DL+C*"15LL+C*15LLR 24945 251,50 249,15 251,19
1.5 DL+ 1.5 WL +X+CPI 237.88 239.87 23759 | 23959
1.5DL+15WL+X -CPI 237.88 239,87 23759 239.59
1.5 DL + 1.5 WL -X +CPI 237.88 | 23987 | 23759 | 23959
1.5DL + 1.5 WL -X -CPI 237.88 239.87 23759 | 239589
1.5 DL + 1.5 WL +Z +CPI 237.88 239.87 23759 | 23959
1.5 DL + 1.5 WL +Z -CPI 237.88 239.87 23759 239.59
1.5 DL + 1.5 WL -Z +CPI 237.88 239.87 237.59 | 239.59
1.5DL+ 15 WL -Z -CPI 237.88 239.87 23759 | 23959
0.9 DL + 1.5 WL +X +CPI 176.39 177.59 176.22 | 17742
0.9 DL + 1.5 WL +X -CPI 176.39 177.59 176.22 | 177.42
0.9 DL + 1.5 WL -X +CPI 176.39 17759 176.22 177.42
0.9 DL + 1.5 WL -X -CPI 176.39 177.59 176.22 17742
0.9DL+15 WL +Z +CPI 176.39 17259 176.22 177.42
0.9DL+1.5WL+Z -CP] 176.39 17759 176,22 177.42
0.9DL+15 WL -Z +CPI 176.39 177.59 176.22 177.42
0.9DL+15WL-Z-CPI 176.39 171.59 176.22 177.42
1,2DL+C*12LL+C*12LLR + 1.2 WL +X +CPl| 21639 218.03 216.15 217.79
1.2DL+C*12LL+C*1ZLLR+1.2WL +X-CPl | 21639 218.03 216,15 217,79
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL -X+CPI | 216.39 218.03 216.15 | 217.79
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -X-CPI 216.39 218.03 21615 | 21779
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL +Z +CPI | 216.39 218.03 216.15 | 217.79
1.2DL+C*12LL+C*1.2LLR+1,2WL+Z-CPl | 216.39 218.03 216,15 217.79
1.2DL+C*12LL+C*1.2 LR+ 1.2 WL-Z +CPl | 216.39 218.03 21615 | 2179
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL -Z -CPI 216.39 218.03 216.15 217.79
1.5DL + 15 EL +X 237.88 239.87 23759 | 23959
1.5DL +15EL-X 237.88 239.87 23759 | 23959
1.5DL+15EL+Z 237.88 239.87 237.59 239,59
1,5DL+15EL-Z 237.88 239,87 237.59 23959
09DL+15EL +X 176.39 177.59 176.22 177.42
0.9DL+ 1.5 EL-X 176.39 177.59 176.22 177.42
0.9DL+15EL+Z 176.39 177.59 176,22 177.42
09DL+15EL-7 176.39 177.59 176,22 177.42
11.2DL+b*1.21LL+12 EL +X 210.08 211,70 209.85 211.46
1.2DL+b*1.2LL+1.2EL-X 210.08 211.70 209.85 211.46
1.2DL+b*12LL+12EL+Z 210.08 211.70 209.85 211.46
1.2DL+b*12LL+1.2EL-Z 210.08 211.70 209.85 211.46
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Proposed Apartinent at Madurai . - DESIGN OF ISOLATED FOOTING F1

14 REINFORCEMENTS & ONE WAY SHEAR ALONG X AXIS

Mu= (0.87*fy*Ast*d) * (1 - (fy*Ast)(fck*b*d))
Reinfi
Ale n n;cen:-]ents Bar dia (mm) Spacing (mm)
ong X axis 10 145.000
Effective depth = 395
= mm
Minimum Ast = 1152.144 2
- ; mm

Arwi—

R. MANIVANNAN, M.E. (Struct.)
Structural Engineer Gradel (SE)
Reg. No: 03/2022 (Grl)

Shri Balaji Consultancy
7. First Floor, North Gate,
$.S. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan@gmail.com




l’ : SHRI BALAJI CONSULTANCY

{
‘ 2 %ﬂ«l Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING Fi

| Table 14 : Pressures at edges, moment and shear

Edge pressures

Load Combinations (kN /m2) Moment | Astreqd. [Shear
PAC PBD (kNm) | mm2 [kN/m
1.5 DL + C*1.5 LL + C*1.5 LLR 249300| 251348 126.076| 750.450| 157.836
1,5 DL + 1.5 WL +X +CPI 237.737| 239.730| 117.301] 697.094| 146.802
1.5 DL + 1.5 WL +X -CPI 237.737|  239.730] 117.301| 697.094| 146.802
1.5 DL + 1.5 WL -X +CPI 237737  239.730| 117.301] 697.094| 146802
1.5 DL + 1.5 WL -X -CPI 237.737| 239.730| 117.301] 697.094| 146.802
1.5 DL + 1.5 WL +Z +CP  237.737|  239.730| 117.301] 697.094] 146802
1.5 DL + 1.5 WL +Z CPI 237.737]  239.730| 117.301] 697.094| 146.802
1.5 DL + 1.5 WL -Z +CPI 237.737|  239.730] 117.301] 697.094| 146.802
1.5 DL + 1.5 WL -Z -CPI 237.737|  239.730| 117.301] 697.094| 146.802
0.9 DL + 1.5 WL +X +CPI 176306] 177502 70381] 414.709] 88.081
0.9 DL + 1.5 WL +X -CPI 176.306| 177502| 70381 414.709] 88.081
0.9 DL + 1.5 WL X +CPI 176306 177502 70.381 414.709] 88.081]
0.9 DL + 1.5 WL -X -CPI 176.306] 177.502| 70381| 414709 88.081
0.9 DL + 1.5 WL +Z +CPI 176306| 177.502| 70381 414709 88.081
0.9 DL + 1.5 WL +Z -CPI 176306| 177.502| 70381| 414.709| 88.081
0.9 DL + 1.5 WL -Z +CPI 176306| 177.502| 70.381| 414709 88.081
0.9 DL + 1.5 WL -Z -CPI 176306| 177502 70381| 414709 88.081

12DL+C*i.2LL+C*1L.2 LLR + 1.2 WL +X +CPi| 216.272] 217.910| 100.860{ 597.588| 126.269|
1.2DL+C*12 LL+ C*1.2 LLR + 1.2 WL +X-CPI | 216.272| 217.910| 100.860| 597.588| 126.269
1.2DL+C*12LL+C*12 LLR + 1.2 WL -X+CPI | 216272| 217.910| 100.860| 597.588| 126.269
1.2DL+C*12LL+C*1.2 LLR + 1.2 WL -X-CPI | 216.272] 217.910| 100.860| 597.588| 126.269
1.2DL+C*12LL+C*L2 LLR + 1.2 WL +Z +CPI | 216.272| 217.910] 100.860| 597.588| 126.269
1.2DL+C*1.2LL+C*L2 LLR+ 1.2 WL+Z-CPI | 216.272] 217.910] 100.860| 597.588| 126.269
1.2DL+C*1.2LL+C*L2 LLR+ LZWL-Z+CPI | 216272 217.910] 100.860] 597.588] 126.269
1.2DL+C*12LL+C*12 LLR+ 1.2 WL-Z-CPl | 216.272| 217.910| 100.860] 597.588| 126.269

1.5 DL + 1.5 EL +X 237.737| 239.730| 117.301] 697.094| 146.802
1.5DL+15EL X 237.737| 239.730| 117.301] 697.094| 146.802
15DL+15EL+Z 237.737| 239.730| 117.301| 697.094| 146.802
1.5DL+15EL-Z 237.737| 239.730| 117.301| 697.094| 146.802
0.9 DL+ 1.5 EL +X | 176306 177.502{ 70.381| 414.705| 88.081
0.9DL+15EL X 176.306| 177.502| 70381 414.709| 88.081
09DL+15EL+Z 176.306| 177.502| 70.381| 414.709| 88.081
0.9DL+15EL-Z 176.306] 177.502| 70.381| 414709 88.081
1.2DL+b*1.2 LL+ 1.2 EL +X 209.967| 211579| 96.079 568.761| 120.253
1.2DL+b*1.2 LL+ 12 EL X 209.967| 211579 96.079] 568.761| 120.253
11.2DL+b*1.2 LL+ 1.2 EL +Z 209.967] 211579] 96.079] 568.761] 120.253]
1.2DL+b*1.2 LL+ 1.2 EL -Z 209.967| 211579| 96.079] 568.761| 120.253

Note : The maximum of PAC and PBD is considered for moment calculation.
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\’\triﬁml section for moment
ritical section for one way shear

1152.144 mm2
145.444 mm
145.000 mm Hence Safe,

i

Ast required

u

Spacing of 10mm dia bars required

Provided spacing

Dear shear force = 157.836 kKN/m
Design shear stress - Vu/bd
= 0.187 N/mm2
100Ast/bd = 0.064
Allowable shear stress Te = 0.280 N/mm?2
> 0.187 N/mm2 Hence Safe.
100Ast/bd  Tc
0.15] 0.28
0.25 0.36
0.064| 0.280

15 REINFORCEMENTS & ONE WAY SHEAR ALONG Z AXIS

Mu= (087*fy*Ast*d) * (1 - (fy*Ast)(fck*b*d))

Reinforcements Bar dia (mm) Spacing (mm)
Along X axis 10 140.000
Effective depth = 385 mm

Minimum Ast = 1152.144 mm2
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Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1

Table 15 : Pressures at edges, moment and shear

Edge pressures

Load Combinations (kN/m2) Moment | Astreqgd. |Shear
PAB PCD (kNm) mm2 [kN
1.5DL+€*15 LL + C*1.5 LLR 250.476| 250.171| 160.484| 987.961| 200.860
1.5 DL + 1.5 WL +X +CPI 238.876| 238591| 149.289| 917.004| 186.849
1.5 DL + 1.5 WL +X -CPI 238876| 238591| 149.289| 917.004| 186.849
1.5 DL + 1.5 WL -X +CPI 238876| 238591| 149289 917.004| 186.849
1.5 DL + 1.5 WL -X -CPI 238876| 238591| 149.289| 917.004| 186.849
1.5 DL + 1.5 WL +Z +CPI 238876 238591] 149.289| 917.004| 186,849
1.5 DL + 1.5 WL +Z -CPI 238876| 238591| 149289 917.004| 186.849
1.5 DL + 1.5 WL -Z +CPI 238.876| 238591| 149.289| 917.004| 186.849
1.5 DL + 1.5 WL -Z -CPI 238.876| 238591| 149.289 917.004| 186.849
0.9 DL + 1.5 WL +X +CPI 176989 176.818] 89.573| 543.848| 112.109
0.9 DL + 1.5 WL +X -CPI 176.989| 176.818| 89.573| 543.848| 112.109
0.9 DL+ 1.5 WL -X +CPi 176989] 176818 89573 543.848| 112.109]
0.9 DL + 1.5 WL -X -CPI 176.989] 176.818| 89.573| 543.848] 112.109
0.9 DL + 1.5 WL +Z +CPI 176.989] 176.818] 89.573| 543.848| 112.109
0.9 DL + 1.5 WL +Z -CPI 176989 176.818] 89.573| 543.848| 112.109
0.9 DL + 1.5 WL -Z +CPI 176989 176.818] 89.573| 543.848| 112.109
0.9 DL + 1.5 WL -Z -CPI 176989 176.818] 89.573| 543.848| 112.109
11.2DL+C*1Z LL+C*12 LLR + L2 WL +X +CPi| 217.213] 216.969| 128387 785376| 160.688
1.2DL+C*1.2 LL+C*1.2 LLR+ L2 WL +X-CPI | 217213 216969 128.387| 785376| 160.688
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2 WL-X+CPI | 217.213| 216969| 128.387| 785376| 160.688
1.2DL+C*12LL+C*1.2 LLR + L2 WL -X-CPI | 217.213| 216969 128.387| 785376| 160.688
1.2DL+C*12LL+C*12 LLR + L2 WL+Z+CPI| 217.213] 216.969| 128.387| 785376| 160.688
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2 WL+Z-CPI | 217.213| 216969| 128.387] 785376| 160.688
{1.2DL+C*1.2 LL+C*1.2 LLR + L2 WL-Z+CPI | 217.213] 216.969] 128.387] 785376 160.688
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2WL-Z-CPl | 217.213| 216969 128.387| 785.376| 160.688
1.5 DL + 1.5 EL +X 238876| 238.591| 149.289| 917.004| 186849
1.5DL + 1.5 EL -X 238.876| 238.591| 149.289| 917.004| 186.849
1.5 DL + 1.5 EL +Z 238.876| 238591| 149.289] 917.004| 186.849
1.5DL+15EL-Z 238876 238591| 149.289 917.004| 186849
109 DL+ 1.5 EL +X 176989 176818 89573] 543.848] 112.109
0.9DL+ 1.5 EL -X 176.989| 176.818] 89.573| 543.848| 112.109
0.9 DL+ 1.5 EL +Z 176989 176.818| 89.573| 543.848| 112.109
0.9DL+15EL-Z 176,989 176.818] 89.573| 543.848| 112.109
1.2 DL+b*1.2 LL + 1.2 EL +X 210891 210655 122.284| 747.154| 153.050
1.2DL+b*1.2 LL+ 1.2 EL X 210.891| 210.655| 122.284] 747.154| 153.050
1.2DL+b*1.2 LL + 1.2 EL +Z 210.891] 210.655] 122.284] 747.154] 153.050
1.2DL+b*1.2 LL+12EL Z 210.891| 210.655| 122.284| 747.154| 153.050

Note : The maximum of PAB and PCD is considered for moment calculation.
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Ast required

"

Spacing of 10mm dia bars required

n

Provided spacing

Dear shear force

Design shear stress

100Ast/bd

I

Allowable shear stress Te

100Ast/bd  Tc

0.15{ 028
0.25{ 036
0.068] 0.280

\\Cﬁﬁcal section for moment

Critical section for one way shear

1152.144 mm2
145.444 mm
140.000 mm Hence Safe.

200.860 kN/m
Vu/bd
0.245 N/mm2
0.068
0.280 N/mm2
0.245 N/mm2 Hence Safe.
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&?)&j Propesed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1
CHECK FOR TWO WAY SHEAR
16 Check for punching shear
Load Combinations Edge pressures R af soil
(kN/m2) rootmg+' pressure | shear
abf:;eai"“ atcentre | (kN)
PAB PCD (i)

15DL+C*15LL+C*15LLR 250,476 251.348| -927.328| 250.865| -417.881
1.5 DL + 1.5 WL +X +CPI 238.876 239.730| -874.566| 239.257| -388.692
1.5DL + 1.5 WL +X -CPI 238.876 239.730| -874.566| 239.257| -388.692
V'LS DL+ 1.5 WL -X +CPi 238.876 239.730 7 -874.566| 239.257 7 -388.692
1.5DL + 1.5 WL -X -CPI 238.876 239.730| -874.566| 239.257| -388.692
1.5DL +1.5 WL +Z +CPI 238.876 239.730| -874.566| 239.257| -388.692
1.5 DL + 1.5 WL +Z -CP1 238.876 239.730| -874.566| 239.257| -388.692
1.5 DL + 1.5 WL -Z +CPI 238.876 239.730| -874.566| 239.257| -388.692
1.5 DL + 1.5 WL -Z -CP1 238.876 239.730| -874.566| 239.257| -388.692
0.9 DL + 1.5 WL +X +CPI 176.989 177.502 V -593.103] 177.218| -233.215
0.9 DL + 1.5 WL +X -CPI 176.989 177.502] -593.103| 177.218] -233.215
0.9 DL + 1.5 WL -X +CPI 176.989 177.502| -593.103] 177.218| -233.215
0.9 DL + 1.5 WL -X -CPI 176.989 177.502| -593.103] 177.218| -233.215
0.9DL + 1.5 WL +Z +CPI 176.989 177.502| -593.103| 177.218| -233.215
0.9DL + 1.5 WL +Z -CPI 176.989 177.502| -593.103| 177.218| -233.215
0.9 DL + 1.5 WL -Z +CPI 176.989 177.502 7 -583,103] 177.218f -233.215
0.9DL + 1.5 WL -Z -CPI 176.989 177.502| -593.103| 177.218] -233.215
1.2DL+C*12LL+C*12LLR + 12 WL +X +CPl| 217.213 217910 -776.044| 217.524| -334.305
1.2DL+C*12LL+C*12LLR + 1.2 WL +X-CPl | 217213 217.910| -776.044| 217.524| -334.305
1.2DL+C*12LL+C*1.2 LLR + 1.2 WL -X+CPI 217.213 217.910| -776.044| 217.524| -334.305
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL -X-CPI 2172.213 217.910| -776.044| 217.524| -334.305
iLZDL+C*1ZLL+C*1.2 LLR+ L.ZWL+Z +CPI| 217.213 217910 -776.044] 217.524| -334.305
1.2DL+C*12LL+C"1.2 LLR+1.2WL +Z -CP] 217.213 217.910| -776.044| 217.524| -334.305
1.2DL+C*12LL+C*1.2LLR+1.2WL-Z+CPl | 217.213 217.910| -776.044| 217.524| -334.305
12DL+C*12LL+C*1.2LLR +1.2WL-Z-CPI 217.213 217.910| -776.044| 217.524| -334.305
1.5DL+15EL +X 238.876 239.730} -874.566| 239.257| -388.692
1.5DL+15EL-X 238.876 239.730| -874.566| 239.257| -388.692
1.5DL+15EL+Z 238.876 235,730 -874.566( 239.257| -38B.692
1.5DL+15EL-Z 238.876 239.730| -874.566| 239.257| -388.692
09DL+15EL +X 176.989 177.502| -593.103| 177.218| -233.215
09DL+15EL-X 176.989 177.502| -593.103] 177.218| -233.215
09DL+15EL+Z 176,989 177.502| -593.103{ 177.218] -233.215
09DL+15EL-Z 176.989 177.502| -593.103] 177.218| -233.215
1.2DL+b*12LL+12EL +X 210.891 211.579] -747.283] 211.198] -318.391
1.2DL+b*1.2LL+12EL-X 210.891 211.579| -747.283] 211,198} -318.391
1.2DL+b*1.2 LL+12EL+Z 210.891 211.579| -747.283| 211.198] -318.391
1.2DL+b*1.2 LL+1.2EL-Z 210.891 211.579| -747.283| 211.198] -318.391

R. MANIVANNAN, M.E. (Str
+ ME., uct.
Structural Engineer Grade(l ( SE'))
Reg. No: 03/2022 (Gr1)
Shri Balaji Consultancy
7, First Floor, North Gate,
$.8. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan@gmail.com



SHRI BALAJI CONSULTANCY

Proposed Apartment at Madurai . - DESIGN OF ISOLATED FOOTING F1

Shear force = 417,881 kN
Perimeter of the critical section (b0) = 2920 mm
Effective depth = 385 mm
Punching shear stress = 0.372 N/mm2
Ratio of short side to long side of the column Bc

= 0511111
Allowable punching shear stress = £0.5+Bc) * 0.25 * Vick

= 1.118 N/mm2

> 0.372 N/mm2

Hence Safe,

AP

R. MANIVANNAN, M.E.,(Struct.)
Structural Engineer GradeI(SE)
Reg. No: 03/2022 (Gr 1)

Shri Balaji Consultancy
7, First Floor, North Gate,
S.S. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan@gmail.com
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MDTCP

GOVERNMENT OF TAMILNADU
TOWN AND COUNTRY PLANNING DEPARTMENT
MADURAI DISTRICT OFFICE
Sector-VI, Anaiyur - Mudakkathan Main Road, Koodalpudur, Madurai — 625 017.
Phone: 0452-2530544, E.mail -ID : dtcpmadurai@gmail.com

PROFESSIONAL REGISTRATION CERTIFICATE

Roc. No.1433/2019/CC dated :28.04.2022

This is to certify that THIRU.R.MANIVANNAN has enrolled as

- STRUCTURAL ENGINEER GRADE-I (SE) with Madurai District Town and Country
Planning (MDTCP), who has the qualification of Degree of Master of Engineering in
Civil Engineering (A) Structural Engineering and experience in the relevant field for

5 years above.

He has been given the Registration No.SE. 03/2022 (Gr.I) on 28.04.2022. He
shall be required to comply with the duties and responsibilities prescribed by the
Government of Tamil Nadu in Part V, “Registration of Professionals”, Tamil Nadu
Combined Development and Building Rules, 2019 approved vide G.O.(Ms)No.18,
MAWS (MAT1) Department, Dated: 04.02.2019,

__This Registration is valid upto  27.04.2027
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Verified ¢ RealEstate”
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified ¢ RealEstate”
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Verified ¢/ RealEstate”

We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
Chennai, India www.verified.realestate
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