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STABILITY CERTIFICATE

The detailed engineering and structure design of the proposed building
comprising of 20 dwelling units G+1 floor at Madurai District —
Madurai West Taluk, Thiruparankundram Panchayat Union —
Thuvariman Village /Panchayat - S.No. 26/1B,26/2B,
26/3A1B,26/3A2,31/2,31/3, has been done by me based on the report
of geotechnical investigation (soil test) done by GEOMATRIX
CONSULTANCY and considering the functional requirement of the
building.

It is certified that amoung other factors, the proposed bulding has
been designed to as per relevant is codes. | have checked various
parameters and found that the proposed building would be safe.

| further certify that:

(i) The minimum grade of concrete is M20

(i) The design and analysis has been done using the code of practice
for plain and reinforced concrete as per IS 456 and design loads as per
IS Codes No 875 .

The building will be safe and sound when used for the purpose for
which it is designed. o LR RNNAN, WE. Struct)
Strctura Engesr e

i ultan
Balaji Cons s 0‘!

¢, North Gate, .
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R.Manivannan ,M.E.,(Struct.)

SHRI BALAJI CONSULTANCY

Structural Engineer Grade I (SE)
Reg.No: 03/2022 (Gr I)
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 Building - Madurai Local Planning Area - Madurai
District- Madurai West Taluk - Madurai Corporation —

S.No :26/1B,26/2B,26/3A1B,26/3A2,31/2,31/3 At Thuvariman
village -Site Area of 9020.04 sq.m - proposal of Residential Building
(Stilt + 1 floor) for FSI area of 7047.60 sq.m ( 20 Dwelling units)

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 1S456,IS 875 and other -
relevant codes, and it is structurally safe & sound.

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

Shri Balaji Consultancy
7, First Floor, North Gate,
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S T ITY FICATE

This is to certify that the PROPOSED NEW CONSTRUCTION OF RESIDENTIAL
FLATS IN SNO : 26/1B.26/2B,26/3A1B,26/3A2,31/2,31/3 at THUVARIMAN
VILLAGE/PANCHAYAT, THIRUPARANKUNDRAM PANCHAYAT UNION,
MADURAI LOCAL PLANNING AUTHORITY, MADURAI WEST TALUK,
MADURAI (DT).

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 + First floor + Stair Case Head
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.

—
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Structural Engineer GradeI (SE)
Re?. No: 03/2022 (Gr 1)

Shri Balaji Consultancy
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STRUCTURAL DESIGN CALCULATIONS
(LOAD CALCULATIONS)

STRUCTURE:

The proposed Building has been envisaged as R.C Framed Structure with Stilt
+ First floor. The Stilt Floor is intended for Car Parking Utility. The First
Floor is 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:

IS: 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).

NIVANNAN, M.E. (Struct)
Rs'tmg:ural Engineer Gradel (SE)
Reg. No: 03/2022 (Gr1)
Shri Balaji Consultancy
7, First Floor, North Gate, .
§.S. Colony, Madurai - 62501
Ph: 86089 70943
74rmanivannan@gmatl.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.
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BEAM NO. 1735 DESIGN RESULTS

M20 Fe500 (Main) Fe500 (Sec.)

LENGTH: 3162.0 mm  SIZE: 230.0 mm X 300.0 mm COVER: 25.0 mm

FLANGE WIDTH: 1000.0 mm FLANGE DEPTH: 115.0 mm

SUMMARY OF REINF. AREA (Sq.mm)

SECTION 0.0mm 790.5mm 1581.0mm 2371.5mm 3162.0 mm

TOP 0.00 0.00 0.00 0.00 0.00

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

BOTTOM 0.00 30841 427381  308.41 0.00

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

SUMMARY OF PROVIDED REINF. AREA

SECTION 00mm 7905mm 1581.0mm 2371.5mm 3162.0 mm

i
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TOP  2-12i ‘
P 2-12i  2-12i 2121 2120 2-12i

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

BOTTOM  2-12i 3-12i 4-12i 3-12i 2-12i

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

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

El . @ 2
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] SHRI BALAJI CONSULTANCY

1 g : - DESIGN OF ISOLATED FOOTING F1

1

MATERIAL PROPERTIES

Unit weight of reinforced concrete yc
Environmental exposure condition (Table 3 of IS 456)

Grade of concrete (Table 5 of IS 456)

Grade of steel

Characteristic strength of concrete (Table 2 of IS 456) fek
Characteristic strength of reinf. steel = Yield stress of reinf.
steel {cl. 36.1 of 1S 456)

DIMENSIONS

Footing plan dimension along X axis I
Footing plan dimension along Z axis w
Thickness of footing t
Column plan dimension along X axis

Column plan dimension along Z axis

Depth of footing below NGL

Eccentricity of the column along X axis ex

Eccentricity of the column along Z axis ez

S0, OPER

Density of soil ysoil
Net bearing capacity of soil (from soil report)
Allowable gross SBC

Coefficient of soil friction, p
Depth of water table from NGL in m
Uplift force due to water table

' DESIGN PARAMETERS

Factor of safety against overturning (Cl. 8.1 of IS:875 (Part 5)
Factor of safety against uplift

Factor of safety against sliding (with 0.9 DL) (CL 8.1 of IS:875 (Part 5)

% increase in SBC for load combinations with seismic loads
Table 1 of 15:1893 (part1):2002
% increase in SBC for load combinations with wind loads

CL8.1 of IS: 875 (part 5) - 1987

= 25.000 kN/m3
= Moderate
= M25
= Fe500

= 25.000 N/mm2

- 500.000 N/mm2

) 2,286 m
& 2286 m
- 0450 m
_ 0.230 m
" 0.450 m
- 2100 m
3 0.000 m
- 0.000 m

” 18.000 kN/m3
o 111.200 kN/m2
- 1112+18%21

. 149,000 kN/m2
5 0.400

- NA

- 0.000 kN

= 1.400
= 1.200

= 1.400
= 25.000 %

- 25.000 %

Bearmar———
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SHRI BALAJI CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1

5 GEOMETRICAL SKETCH
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Note :

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

.
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The sign conventions followed are same as that of STAAD.
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SHRI BALAJI CONSULTANCY

sy

- DESIGN OF ISOLATED FOOTING F1

6

LOADS AT 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)

Eeadt Eeni Fxt Fyt Fzt Mxt Mzt

(kN) (kN) (kN) (kNm) | (kNm)

DEAD LOAD (DL) -1.691] -484.984 0.256 0.000 0.000
LIVE LOAD (LL) -0.029] -64.710] 0.038] 0.000f 0.000
WIND LOAD IN +X -CPI 0.000 0.000 0.000 0.000 0.000
WIND LOAD IN +X +CP1 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 -CP1 0.000 0.000 0.000 0.000 0.000
WIND LOAD IN +Z +CPI 0.000 0.800 0.0060 0.000 0.000
WIND LOAD IN +Z -CPI 0.000 0.600 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 0.000 0.000 0.000 0.000 0.000
SEISMIC LOAD IN +X direction 0.000 0.000 0.000 0.600 0.000
SEISMIC LOAD IN -X direction 0.000 0.000 0.000 0.000 0.600
SEISMIC LOAD IN +Z direction 0.000 0.600 0.000 0.000 0.000
SEISMIC LOAD IN -Z direction 0.000 0.000 0.000 0.080 (.000
LIVE LOAD ON ROQOF (LLR) -0.002 -9.493 0.000 0.000 0.000
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A | SHRI BALAJI CONSULTANCY
iﬁeﬂ; - 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 [i’:) (g:) [i:] (khldﬁl’:tn) ﬂ(b;z;ﬂ
1.0 DL + a*1.0 LL+a*1.0 LLR -1,710] -529.506 0.279 0.000 0.000
1.0 DL + 1.0 WL +X +CPI -1.691| -484.984 0.256 0.000 0.000
1.0 DL + 1.0 WL +X -CPI -1.691| -484.984 0.256/ 0.000 0.000
1.0 DL + 1.0 WL -X +CPI -1.691] -4B4.984 0.256 0.000 0.000|
1.0 DL + 1.0 WL -X -CPI -1.691] -484.984 0.256 0.000 0.000
1.0 DL + 1.0 WL +Z +CPI -1.691] -484.984 0.256 0.000 0.000
1.0 DL + 1.0 WL +Z -CP1 -1.691] -484.984 0.256 0.000 0.000
1;0 DL + 1,0 WL -Z +CP1 -1,691] -484.984 0.256 0.000 0,000
1.0 DL + 1.0 WL -Z -CPI -1.691| -484.984 0.256 0.000 0.000
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI -1.706] -520.601 0.274 0.000 0.000
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X-CP] -1.706] -520.601 0.274 0.000 0.000
1.0 DL +2*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI -1.706] -520.601 0.274 0.000] 0.000
1.0 DL +a2%0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI -1.706] -520.601 0.274 0.000 0.000]
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z+CPIl -1.706] -520.601 0.274 0.000} 0.000
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPl -1.706] -520.601 0.274 0.000 0.000
1.0 DL + a*0. BLL+a*0.8 LLR + 0.8 WL -Z+CPI -1.706] -520.601 0.274 0.000 0.000
1.0 DL + a*0. BLL+a*0.8 LLR + 0.8 WL -Z-CP1 -1.706] -520.601 0.274 0.000 0.000
1.0DL+ 1.0 EL+X -1.691] -484.984 0.256 0.000 0.000
1.0 DL + 1.0 EL -X -1.691] -484.984 0.256 0.000 0.000
1.0 DL + 1.0 EL +Z -1.691| -484.984 0.256 0.000 0.000
1.0DL+1.0EL-Z -1.691| -484.984 0.256 0.000 0.000
1.0DL+b*0.8LL + 0.BEL +X -1.697| -497.926 0.264 0.000 0.000
1.0 DL+ b*0.8 LL + 0.8 EL -X -1.697| -497.926 0.264 0.000 0.000
1.0DL +b*08 LL + 0.8 EL +Z -1.697] -497.926 0.264 0.000 0.000
1.0DL+b* 0.8 LL + 0.8 EL -Z -1.697] -497.926 0.264 0.000 0.000
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- SHRI BALA]JI CONSULTANCY
‘5&’5 - DESIGN OF ISOLATED FOOTING F1
Table 3 : Load combinations (Factored - Strength load combinations) - as per table 18 of IS 456 : 2000 - Loads at top
of footing
Load combinations [f::) (g:) ;{;t) [:::;) (:;zr:‘]
1.5DL +C*1.5 LL+C*L5 LLR -2.564] -794.259 0.418 0.000 0.000
1.5 DL + 1.5 WL +X +CPI -2.537] -727.476 0.384 0.000 0.000
1.5 DL + 1.5 WL +X -CPI -2.537] -727.476 0.384 0.000 0.000
1.5DL + 1.5 WL -X +CPI -2.537| -727.476 0.384 0.000 0.000
1.5DL + 1.5 WL -X -CPI -2.537| -727.476 0.384 (!.E}O()i 0.000
1.5 DL + 1.5 WL +Z +CPI -2.537] -727.476 0.384 O.GOOI 0.000
1.5 DL + 1.5 WL +Z -CP1 -2.537| -727.476 0.384 (1.000I 0.000
1.5 DL + 1.5 WL -Z +CPL -2.537) -727.476 0.384 0.000 0.000
1.5 DL + 1.5 WL -Z -CPI -2537| -727.476 0.384 0.000 0.000
0.9 DL + 1.5 WL +X +CPI -1.522] -436.486 0.230 0.000 0.000
0.9 DL + 1.5 WL +X -CPI -1.522] -436.486 0.230 0.000! 0.000
0.9 DL + 1.5 WL -X +CP1 -1.522] -436.486 0.230 0.000 0.000
0.9 DL + 1.5 WL -X -CP1 -1.522| -436.486 0.230 0.000 0.000
0.9 DL + 1.5 WL +Z +CPI -1.522] -436.486 0.230 0.000 0.000]
0.9 DL + 1.5 WL +Z -CPI1 -1.522| -436.486 0.230 0.000 0.000
0.9 DL + 1.5 WL -Z +CPI -1.522] -436.486 0.230 0.000 0.000
0.9 DL + 1.5 WL -Z-CPI -1.522| -436.486 0.230 0.000 0.000
1.2DL+C*1.2 LL + C*1.2 LLR + 1.2 WL +X +CPI -2.052] -635.407 0.335 0.000 0.000
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +X -CP] -2.052] -635.407 0.335 0.000 0.000
1.2DL+C*1.2LL + C*1.2 LLR + 1.2 WL -X+CPI -2.052] -635.407 0.335 0.000 0.000
1.2DL+C*1.2LL+C*12LLR + 1.2 WL -X-CPI -2.052] -635.407 0.335 0.000 0.000
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +Z +CPI -2.052] -635.407 0.335 0.000 0,000
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +Z -CPI -2.052] -635.407 0.335 0.000 0.000
1.2DL+C*1.2LL +C*1.2 LLR + 1.2 WL -Z +CPI -2.052] -635.407 0.335 0.000 0.000
1.2DL+C*1.2LL +C*1.2 LLR + 1.2 WL -Z -CPI -2.052] -635.407 0.335 0.000 0.000
1.5 DL + 1.5 EL +X -2.537| -727.476 0.384 0.000 0.000
1.5DL+ 15EL-X -2.537| -727.476 0.384 0.000 0.000
1.5DL+15EL+Z -2.537} -727.476 0.384 0.000] 0.000
1.5DL+ 1.5EL-Z -2.537] -727.476 0.384 0.000 0.000
0.9 DL + 1.5 EL +X -1.522| -436.486 0.230 0.000 0.000|
0.9 DL + 1.5 EL-X -1.522| -436.486 0.230 0.000 0.000
0.9DL+ 1L.5EL+Z -1.522] -436.486 0.230 0.000 0.000
0.9DL+15EL-Z -1.522] -436.486 0.230 0.000} 0.000
1.2 DL +b*1,2 LL + 1.2 EL +X -2,038] -601.394 0.319 0.000[ 0.000
1.2DL+b*1.2LL+ 1.2 EL-X -2.038] -601.394 0.319 0.000 0.000
1.2DL+b*1.2LL+1.2EL+Z -2,038] -601.394 0.319 0.000 0.000
1.2DL+b*1.2LL+1.2EL-Z -2.038] -601.394 0.319 0.000 0.000

W
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! é i SHRI BALAJI CONSULTANCY
o - DESIGN OF ISOLATED FOOTING F1

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

Self weight of footing SW = 25*2.286* 2.286* 0.45
- -58.790 kN

Weight of soil above footing WS = 18 * (2.286*2.286 - 0.23%0.45) * 1
= -152.132 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 (lf;) {k‘;{) 0':;] [k:“m) (kﬁfn}
10DL+a*L0LL+a*LOLLR 1710 -740428] 0279 -0.125| -0769
1.0 DL + 1.0 WL +X +CPI -1.691] -695.906] 0256] -0115] -0.761
1,0 DL + 1.0 WL +X -CP1 1691 -695906] 0256] -0115| -0761
1.0 DL + 1.0 WL -X +CPI 1691 -695906] 0256] -0.115] -0761
1,0 DL + 1.0 WL -X -CPI 1691 -695906] 0256] -0.115] -0.761
1.0 DL + 1.0 WL +Z +CPI 1691] -695906] 0256] -0115] -0.761
1.0 DL + 1.0 WL +Z -CPI 1691 -695906] 0256] -0.115| -0761
1.0 DL + 1.0 WL -Z +CPI 1.691] -695906] 0256 -0.115] -0.761
1.0 DL + 1.0 WL -Z -CPI 1691 -695906] 0256] -0115] -0761
1.0DL+a%0.8 LL+a*0.8 LLR+ 0.8 WL +X+CPI | -1.706| -731.524] 0274] -0.123] -0.768
1,0DL+2%0.8LL+a*08 LLR + 08 WL+X-CPl | -1706| -731.524]  0274] -0.123] 0768
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 1.706] -731524]  0274] -0.123] -0.768
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI 1706] -731524] o0278] -0123] -0.768
1ODL+2%0.8 LL+a*0.8 LLR + 0.8 WL +Z+CPI | -1706| -731524] 0274] -0.123] 0768
1.0DL+2%0.8LL+a*08 LLR +0.8WL+Z-CPl | -1706| -731524] 0274] -0.123] 0768
1.0DL +2%0. 8LL+a*0.8 LLR + 08 WL-ZsCPl | -1706] -731524] 0274] -0.123] 0768
1.0 DL + 2%0, BLL+a*0.8 LLR + 0.8 WL -Z-CPI 1706 -731524]  0274] -0.123] -0768
1.0 DL + 1LOEL +X -1.691] -695906] 0256 -0.115] -0761
1.0 DL + 1.0 EL -X -1691] -695906] 0256] -0.115] -0761
1.0DL + 1.0 EL +Z 1691] -695906] 0256] -0115] -0.761
1.0DL + 1LOEL-Z -1.691] -695906] 0256 -0.115| -0761
1.0 DL + b*0.8 LL + 0.8 EL +X -1.697| -708848] o026a] -0.119] -0.764
1.0DL + B*0.8 LL + 0.8 EL -X 1697 -708848]  0264] -0017] 0764
1.0 DL + b*0.8 LL + 0.8 EL +7 1697 -708848] o0264] -0.119] -0764
1.0 DL +b* 0.8 LL + 0.8 EL-Z 1.697] -708848] 0264] -0.119] -0.764
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Table 5 : Loads at bottom of footing (Unfactored load combinations) - for sliding check

Load Combinations [TNS) (E:;l g(st] [r;r;) [:;: 1:1]
0.9 DL + a*1,0 LL +a*1.0 LLR -1.541] -691.026 0.253 -0.114 -0.693
0.9 DL + 1.0 WL +X +CPI -1.522] -626.316 0.230 -0.104 -0.685
0.9 DL + 1.0 WL +X -CPI -1.522] -626.316 0.230 -0.104 -0.685
0.9 DL + 1.0 WL -X +CPI -1.522] -626.316 0.230 -0.104 -0.685
0.9 DL + 1.0 WL -X -CPI -1.522] -626.316 0.230 -0.104]  -0.685
0.9 DL + 1.0 WL +Z +CP1 -1.522| -626.316 0.230 -0.104 -0.685
0.9 DL + 1.0 WL +Z -CPI -1.522| -626.316 0.230] -0.104] -0.685
0.9 DL + 1.0 WL -Z +CPI -1.522| -626.316 0.230] -0.104] -0.685
0.9 DL + 1.0 WL -Z -CPI -1.522| -626.316 0.230] -0.104] -0.685
0.9DL +2*0.8 LL + a*0.8 LLR + 0.8 WL +X +CPI -1.537] -661.933 0.249 -0.112 -0.692
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +X -CPI -1.537] -661.933 0.249] -0.112 -0.692
0.9 DL +2*0.8 LL. + a*0.8 LLR + 0.8 WL -X +CPI -1.537] -661.933 0.249 -0.112 -0.692
0.9 DL + 2a*0.8 LL + a*0.8 LLR + 0.8 WL -X -CPI -1.537] -661.933 0.249 -0.112 -0.692
0.9DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +Z +CPI -1.537| -661.933 0.249 -0.112 -0.692
0.9DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +Z -CP1 -1.537] -661.933 0.249 -0.112 -0.692
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL -Z +CPI -1.537] -661.933 0.249 -0.112 -0.692
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL -Z -CPI -1.537| -661.933 0.249 -0.112 -0.692
0.9 DL + 1.0 EL +X -1.522] -626.316 0.230 -0.104 -0.685
0.9 DL + 1.0 EL-X -1.522] -626.316 0.230 -0.104 -0.685
0.9DL + 1.OEL +Z -1.522] -626.316 0.230 -0.104 -0.685
0.9DL+ 1.OEL-Z -1.522] -626.316 0.230 -0.104 -0,685
0.9 DL + b*0.8 LL + 0.8 EL +X -1.528] -639.258| 0.238 -0.107 -0.687
0.9DL + b*0.8LL + 0.BEL-X -1.528] -639.258 0.238 -0.015 -0.687
0.9 DL + b*0.8 LL + 0.8 EL +Z -1.528] -639.258 0.238 -0.107 -0.687
0.9 DL +b* 0.8 LL + 0.8 EL -Z -1.528] -639.258 0,238 -0.107 -0.687

8 CHECK FOR PRESSURE
Base area A= 2.286 * 2.286
= 5.226 m2
Section modulus (X axis) Ix = 2.286*2.286°2 /6
1.991 mm3
Section modulus (Z axis) 2z = 2.286*2.286"2 /6
1.991 mm3

Pressure at corner A PA = -P/A+Mx/Zx+Mz [Zz
Pressure at corner B PB = -P/A+Mx/Zx-Mz [Zz
Pressure at corner C PC = -P/A-Mx/Zx+Mz [Zz
Pressure at corner D PD = -P/A-Mx/Zx-Mz [Zz
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Table 6 : Pressures at four corners of the footing

Gross pr. at four corners (kN/m2)

Load Combinations
PA PB PC PD
1.0 DL + a*1.0 LL+a*1.0 LLR 141.24 142.01 141.36 142.14
1.0 DL + 1.0 WL +X +CPI 132.73 133.49 132.84 133.61
1.0 DL + 1.0 WL +X -CPI 132.73 133.49 132.84 133.61
1.0 DL + 1.0 WL -X +CPI 132.73 133.49 132.84 133.61
1.0 DL+ 1.0 WL -X -CP1 132.73 133.49 132.84 133.61
1.0 DL + 1.0 WL +Z +CPI 132.73 133.49 132.84 133.61
1.0 DL + 1.0 WL +Z -CPI 132.73 133.49 132.84 | 133.61
1.0 DL + 1.0 WL -Z +CPI 132.73 133.49 132.84 133.61
1.0 DL + 1.0 WL -Z -CPI 132.73 133.49 132.84 133.61

1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI 139.54 140.31 139.66 | 140.43
1.0 DL +2*0.8 LL+a*0.8 LLR + 0.8 WL +X-CPI] 139.54 140.31 139.66 | 140.43
1.0 DL +2*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 139.54 140.31 139.66 | 140.43
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI 139.54 140.31 139.66 | 140.43
1,0 DL +3*0.8 LL+2*0.8 LLR + 0.8 WL +Z+CP] 139.54 14031 139.66 | 14043
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPI 139.54 14031 139.66 | 140.43
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z+CP1 139.54 140.31 139.66 140.43
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z-CPI 139.54 140.31 139.66 | 140.43

1.0 DL + 1.0 EL +X 132,73 133.49 132.84 | 133.61
1.0DL +1.0EL-X 132.73 133.49 132.84 | 133.61
1.0DL + 1.0 EL +Z 132.73 133.49 132.84 | 133.61
1.0DL+1.0EL-Z 132.73 133.49 132.84 | 133.61
1.0DL + b*0.8 LL + 0.BEL +X 135.20 135.97 135.32 136.09
1.0DL +b*0.8 LL + 0.8 EL -X 135.25 136.02 135.27 | 136.04
1.0 DL +b*0.8 LL + 0.8 EL +Z 135.20 135.97 13532 | 136.09
1.0 DL +b* 0.8 LL + 0.8 EL -Z 135.20 135.97 135.32 | 136.09
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Table 7 : Pmax

% Allowable {Overburd
Load Combinations Pmax |Net SBC ——— SBC |enpr. Gross SBC
kN/m2 |kN/m2 inSBC [kN/m2 [kN/m2 [kN/m2

1.0 DL + a*1.0 LL#+a*1.0 LLR 142,14 111200 0 111.2 378] 149

1.0 DL + 1.0 WL +X +CPI 133.61] 111.200 25 139 378 1768
1.0 DL + 1.0 WL +X -CPI 133:61 111.200 25 139 37.8] 176.8
1.0 DL + 1.0 WL -X +CPI 133.61 111.200 25 139 378] 1768
1.0 DL + 1.0 WL -X -CPI 133.61 111.200] 25 139 37.8] 1768
1.0 DL + 1.0 WL +Z +CPI 133.61] 111.200 25 139 378 1768
1.0 DL + 1.0 WL +Z -CPI 133.61f 111.200 25 139 37.8| 1768
1.0 DL + 1.0 WL -Z +CPI 133.61] 111.200 25 139 37.8| 1768
1.0 DL + 1.0 WL -Z -CPI 133.61] 111.200 25 139 378] 1768
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI 140.43] 111.200 25 139 37.8] 176.8
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +X-CPI 140.43] 111200 25 139 37.8| 176.8
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 14043] 111.200 25 139 37.8] 1768
1.0 DL +a*0.8 LL+a*0.8 LLR + 0.8 WL -X-CPI 14043| 111200 25 139 37.8# 176.8
1.0 DL + 2*0.8 LL+a*0.8 LLR + 0.8 WL +Z+CP1 14043} 111.200 25 139 37.8] 1768
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z-CPI 140.43| 111.200 25 139 37.8] 1768
1.0 DL + a*0. BLL+a*0.8 LLR + 0.8 WL -Z+CPI 140.43] 111.200 25 139 37.8] 1768
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z-CPI 140.43] 111200 25 139 37.8] 1768
1.0 DL + L.OEL +X 133.61] 111.200 25 139 37.8] 1768
1.0DL+1.0EL-X 133.61 111,200 25 139 37.8] 1768
1.0 DL + 1.0 EL +Z 133.61 111.200 25 139 37.8] 1768
1.0DL+ 1.0EL-Z ; 13361} 111.200 25 139 37.8] 176.8
1.0DL + b*0.8LL + 0.8 EL +X 136.09] 111.200 25 139 378] 1768
1.0 DL +b*0.8 LL + 0.8 EL -X 136.04f 111.200 25 139 37.8] 1768
1,0 DL + b*0.8 LL + 0.8 EL +Z 136.09] 111.200 25 139 37.8] 176.8
1.0 DL +b* 0.8 LL + 0.BEL -Z 136.09]  111.200 25 139 37.8] 1768
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Table 8 : Pmin
Load Combinations TIn . % loss of
kN/m2 Uplift contact
1.0 DL + a*1.0 LL+a*1.0 LLR 141.24|No Uplift 0.000
1.0 DL + 1.0 WL +X +CPI 132.73|No Uplift 0.000
1.0 DL + 1.0 WL -X +CPI 132.73|No Uplift 0.000
1.0 DL + 1.0 WL +Z +CPI 132.73|No Uplift 0.000
1.0 DL + 1.0 WL -Z +CPI 132.73|No Uplift 0.000
1,0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +X+CPI 139.54|No Uplift 0.000
1.0 DL +2*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 139.54|No Uplift 0.000
1.0 DL + a*0.8 LL+a*0.8 LLR + 0.8 WL +Z+CP1 139.54|No Uplift 0.000
1.0 DL + a*0. 8LL+a*0.8 LLR + 0.8 WL -Z+CPI 139.54|No Uplift 0.000
1.0 DL+ 1.0 EL +X 132.73|No Uplift 0.000
1.0 DL + 1.0 EL -X 132.73|No Uplift 0.000
1.0 DL+ 1.0 EL +Z 132.73|No Uplift 0.000
1.0DL+ 1.0EL-Z 132.73|No Uplift 0.000
1.0DL+b*08 LL + 0.8 EL +X 135,20{No Uplift 0,000
1.0 DL + b*0.8 LL + 0.8 EL -X 135.25|No Uplift 0.000
1,0 DL+ b*0.8 LL + 0.BEL +Z 135.20|No Uplift 0.000
1.0 DL +b* 0.8 LL + 0.8 EL -Z 135.20|No Uplift 0.000
P max Without Wind load = 142,14 kN/m2
< 149.00 kN/m2 Hence Safe.
P max With Wind load = 140.43
< 186.25 kN/m2 Hence Safe.
% loss of contact = 0.0 %
< 0.0 % Hence Safe.
The Bearing pressure reached upto 95% of SBC
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9 CHECK FOR OVERTURNING

Table 9 : Factor of safety against overturning

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

ng Resisting |FOS ng Resisting [FOS

1.0*1.2 DL + a*1.0*1.4 LL+a*1.0*1.4 LLR -0.153| -846.3094|Safe -0.925{ -846.309 |Safe
1.0*1.2 DL + 1.0 WL +X +CP1 -0.138] -795.421|Safe -0.913] -795.421 |Safe
1.0*1.2 DL + 1.0 WL +X -CPI -0.138] -795.421|Safe -0.913] -795.421 |Safe
1.0*1.2 DL + 1.0 WL -X +CPI -0.138] -795.421|Safe -0.913] -795.421 |Safe
1.0*1.2 DL + 1.0 WL -X -CPI -0.138] -795.421|Safe -0.913] -795.421 |Safe
1.0*1,2 DL + 1,0 WL +Z +CPI -(,138] -795.421}Safe -0.913] -795,421 |Safe
1.0*1.2 DL + 1.0 WL +Z -CP1 -0.138 -795.4-21 Safe -0.913] -795.421 {Safe
1.0*1.2 DL + 1.0 WL -Z +CPI -0.138] -795.421|Safe -0.913] -795.421 |Safe
1.0*1.2 DL + 1.0 WL -Z -CP1 -0.138| -795.421|Safe -0.913| -795.421 |Safe
1.0*1.2 DL + 2*0.8*1.4 LL+2a*0.8*1.4 LLR+ 0.8 W  -0.150] -836.1317|Safe -0.923] -836.132 |Safe
1.0*1.2 DL + a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8V\| -0.150] -836.1317|Safe -0.923] -836.132 |Safe
1.0*1.2 DL +a2*0.8*1.4 LL+2*0.8*1.4 LLR + 0.8 W -0.150} -836.1317|Safe -0.923] -836.132 |Safe
1.0*1.2 DL +a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W -0.150| -836.1317|Safe -0.923] -836.132 |Safe
 {1.0*1.2 DL + a*0.8*1.4 LL+a*0.8*1.4 LLR +0.8{  -0.150| -836.1317|Safe -0.923] -836.132 |Safe
1.0*1.2 DL + a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 -0.150| -836.1317|Safe -0.923] -836.132 |Safe
1.0*1.2 DL + a*0. 8*1.4LL+a*0.8*1.4 LLR + 0.8 Y -0.150] -836.1317|Safe -0.923] -836.132 |Safe
1.0*1.2 DL + a*0. 8*1.4LL+a*0.8* 1.4 LLR +0.8 V -0.150] -836.1317|Safe -0.923} -836.132 {Safe
1.0*1.2 DL + 1.0 EL +X -0.138] -795.421|Safe -0.913] -795.421 {Safe
1.0*1.2 DL+ 1.0EL-X -0.138' -795.421|Safe -0.913| -795.421 |Safe
1.0*1.2 DL+ LOEL +Z -0.138' -795.421|Safe -0.913} -795.421 |Safe
1.0*1.2DL+1.0EL-Z -0.138' -795.421|Safe -0.913| -795.421 |Safe
1.0*1.2 DL + b*0.8*1.4 LL + 0.8 EL +X -0.143| -810.2137|Safe -0.764| -810.214 |Safe
1.0*1.2 DL + b*0.8*14 LL + 0.8 EL -X -0.021] -810.2137|Safe -0.917} -810.214 |Safe
1.0*1.2 DL + b*0.8*1.4 LL + 0.8 EL +Z -0.143| -810.2137|Safe -0.917{ -810.214 |Safe
1.0*1.2 DL +b* 0.8*1.4 LL + 0.8 EL -Z -0.166| -810.2137|Safe -0.917] -810.214 |Safe
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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

0.9DL+a*L0LL +a*L0 LLR -1.541| -276.4103] 179.429 0.253| -276.41 | 1091.668|
0.9 DL + 1.0 WL +X +CP1 -1.522| -250.5263] 164.614 0.230] -250.526 | 1087.354
0.9 DL + 1.0 WL +X -CPI -1.522] -250.5263| 164.614 0.230i -250.526 | 1087.354
0.9 DL + 1.0 WL -X +CPI -1.522] -250.5263] 164.614 0.230} -250.526 | 1087.354
0.9 DL + 1.0 WL -X -CPI -1.522] -250.5263] 164.614 0.230} -250.526 | 1087.354
0,9 DL + 1,0 WL +Z +CPI -1.522] -250.5263] 164.614 0.230} -250.526 | 1087,354
0.9 DL + 1.0 WL +Z -CPI -1.522] -250.5263] 164.614 0.230] -250.526 | 1087.354
0.9 DL + 1.0 WL -Z +CPI -1.522| -250.5263] 164.614 0.230] -250.526 | 1087.354
0.9 DL + 1.0 WL -Z -CP1 -1.522| -250.5263] 164.614 0.230] -250.526 | 1087.354
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +X +CPI -1.537] -264.7733] 172.291 0.249] -264.773 | 1064.886
0.9 DL +a*0.8 LL + 2a*0.8 LLR + 0.8 WL +X -CPI -1.537| -264.7733] 172.291 0.249] -264.773 | 1064.886
0.9 DL + 2a*0.8 LL + a*0.8 LLR + 0.8 WL -X +CP1 -1.537| -264.7733| 172.291 0.249] -264.773 | 1064.886
0.9 DL +a*0.8 LL + a*0.8 LLR + 0.8 WL -X -CPI -1.537] -264.7733] 172.291 0.249] -264.773 | 1064.886
0.9DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +Z +CPI -1.537| -264.7733] 172.291 0.249] -264.773 | 1064.886
0.9DL + a*0.8 LL + a*0.8 LLR + 0.8 WL +Z -CPI -1.537| -264.7733] 172.291 0.249] -264.773 | 1064.886
0.9 DL + a*0.8 LL + a*0.8 LLR + 0.8 WL -Z +CPI -1.537| -264.7733] 172.291 0.249| -264.773 | 1064.886
0.9DL+a*0.8 LL+a*0.8 LLR + 0.8 WL -Z -CP1 -1.537| -264.7733] 172.291 0.249] -264.773 | 1064.886
0.9DL + 1.0 EL +X -1.522] -250.5263] 164.614 0.230] -250.526 | 1087.354
09DL+1.0EL-X -1.522] -250.5263] 164.614 0.230] -250.526 | 1087.354
0.9DL+10EL+Z -1.522| -250.5263] 164.614 0.230} -250.526 | 1087.354
0.9DL+ 1.0EL-Z -1.522] -250.5263| 164.614 0.230] -250.526 | 1087.354
09DL +b*08LL + 0.BEL +X -1.528| -255.7031] 167.378 0.238} -255.703 | 1074.383
0,9DL +b*0.8 LL + 0.8 EL-X -1.528] -255.7031} 167.378 0.238] -255,703 | 1074.383
0.9 DL+ b*0.8 LL + 0.8 EL +Z -1.528] -255.7031] 167.378 0.238] -255.703 | 1074.383
0.9 DL +b* 0.8 LL + 0.BEL -Z -1,528{ -255.7031] 167.378 0.238] -255.703 | 1074.383
Minimum factor of safety = 164.614

Allowable factor of safety = 1.400

< 164.614 Hence Safe
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11 CHECK FOR UPLIFT

Table 11 : Factor of safety against uplift

Load combinations Uplift 3:; :rnward FS

1.0¥1.2 DL + a*1.0*1.4 LL+a*1.0*1.4 LLR 0.000{ -740.4282 100
1.0*1.2 DL + 1.0 WL +X +CPI 0.000{ -695.9064 100
1.0*1.2 DL + LOWL +X -CPI 0.000] -695.9064 100
1.0*1.2 DL + 1.0 WL -X +CPI 0.000] -695.9064 100
1.0*1.2 DL + 1.0 WL -X -CPI 0.000] -695.9064 100
1.0*1.2 DL + 1.0 WL +Z +CPI 0.000] -695.9064 100
1.0*1,2 DL + 1,0 WL +Z -CPI 0.000] -695.9064 100
1.0*1.2 DL + 1.0 WL -Z +CPI 0.000] -695.9064 100
1.0*1.2 DL + 1.0 WL -Z -CP1 0.000] -695.9064 100
1.0*1.2 DL + a*0.8*1.4 LL+a*0.8* 1.4 LLR + 0.8 W 0.000f -731.5238 100
1.0*1.2 DL + 2*0.8*1.4 LL+2*0.8*1.4 LLR + 0.8 W 0.000] -731.5238 100
1.0*1.2 DL +a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 W 0.000{ -731.5238 100
1.0*1.2 DL +a*0.8%*1.4 LL+a*0.8*1.4 LLR + 0.8 W 0.000] -731.5238 100
1.0*1.2 DL + a*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 0.000] -731.5238 100
1.0*1.2 DL + 2*0.8*1.4 LL+a*0.8*1.4 LLR + 0.8 V 0.000] -731.5238 100
1.0*1.2 DL + a*0. 6‘1.4LL+a*0.8*1.4 LLR + 0.8V 0.000{ -73 15238[ 100
1.0*1.2 DL + a*0. 8*1.4LL+a*0.8*1.4 LLR + O.BVI 0.000} -73 1.523B| 100
1.0*1.2 DL + LOEL +X 0.000{ -695.9064 100
1.0*1.2 DL + 1.0 EL -X 0.000] -695.9064 100
1.0*1.2 DL+ 1.0EL +Z 0.000] -695.9064 100
1.0*12DL+ 1.0EL-Z 0.000] -695.9064 100
1.0*1.2 DL + b*0.8*1.4 LL + 0.8 EL +X 0.000{ -708.8484 100
1.0*1.2 DL + b*0.8*1.4 LL + 0.B EL -X 0.000] -708.8484 100
1.0*1,.2 DL + b*0.8*14 LL + 0.8 EL +Z 0,000} -708.8484 100
1.0*1.2 DL +b* 0.8*1.4 LL + 0.8 EL -Z 0.000| -708.8484 100
Minimum factor of safety = 100

Allowable factor of safety = 1.200

< 100.000 Hence Safe
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",9’&' - DESIGN OF ISOLATED FOOTING F1
12 SAT BOTTO 0O0TING d combinations for s th check
Table 12 : Loads at bottom of footing (Factored load combinations)

Load Combinations (:;} (kr;l) (:;) [kh:l):n] [k:?n)
1.5DL+C*1.5LL+C*1.5LLR -2.564| -1110.642 0.418 0.188] 1.154
1.5 DL + 1.5 WL +X +CPI -2.537| -1043.860 0.384 0.173] 1141
1.5 DL + 1.5 WL +X -CP1 -2.537| -1043.860 0.384 0.173] 1.141
1.5 DL + 1.5 WL -X +CPI -2.537 -1043.8601 0.384 0.173] 1.141
1.5 DL + 1.5 WL -X -CPI -2.537] -1043.860 0.384 0.173] 1.141
1.5 DL + 1.5 WL +Z +CPI -2.537] -1043.860 0.384 0.173] 1.141
1,5 DL + 1,5 WL +Z -CP1 -2.537] -1043.860 0,384 0.173] 1,141
1.5 DL + 1.5 WL -Z +CPI -2.537] -1043.860 0.384 0.173] 1141
1.5 DL+ 1.5 WL -Z -CPI -2.537| -1043.860 0.384 0.173] 1.141
0.9 DL + 1.5 WL +X +CPI -1.522] -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL +X -CPI -1.522} -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL -X +CP1 -1.522| -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL -X -CPI] -1.522] -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL +Z +CPI -1.522] -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL +Z -CPI -1.522] -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL -Z +CPI -1.522] -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 WL -Z -CPI -1.522} -752.869 0.230 0.104f 0.685

1.2DL+C*1.2LL +C*1.2 LLR + 1.2 WL +X +CPI -2.052] -951.791 0.335 0.151) 0.923
1.2 DL+ C*1.2 LL + C*1.2 LLR + 1.2 WL +X -CPI -2.052] -951.791 0.335 0.151] 0.923
1.2 DL +C*1.2 LL + C*1.2 LLR + 1.2 WL -X+CPI -2.052] -951.791 0.335 0.151] 0.923
12DL+C*12LL+C*1.2 LLR + 1.2 WL -X-CPI -2.052] -951.791 0.335 0.151] 0923
1.2DL+C*1.2LL+ C*1.2 LLR + 1.2 WL +Z +CPI -2.052| -951.791 0.335 0.151] 0923
1.2DL+C*1.2 LL + C*1.2 LLR + 1.2 WL +Z -CPI -2.052| -951.791 0.335 0.151] 0923
1.2DL+C*1.2 LL + C*1.2 LLR + 1.2 WL -Z +CPI -2.052] -951.791 0.335 0.151] 0923

1.2 DL +C*1.2 LL +C*1.2 LLR + 1.2 WL -Z -CPI -2.052] -951.791 0.335 0.151] 0.923
1.5 DL + 1.5 EL +X -2.537] -1043.860 (.384 0.173] 1.141
1.5 DL+ 1.5 EL-X -2.537| -1043.860 0.384 0.173] 1.141
1.5DL+ 1.5EL+Z -2.537] -1043.860 0.384 0.173] 1.141
1.5DL+ 1.5EL-Z -2.537| -1043.860 0.384 0.173] 1.141
0.9 DL + 1.5 EL +X -1.522| -752.869 0.230 0.104] 0.685
0.9 DL + 1.5 EL -X -1,522| -752.869 0.230 0.104f 0.685
0.9 DL + 1.5 EL +Z -1.522) -752.869 0.230 0.104{ 0.685
0.9DL + 1.5EL-Z -1.522] -752.869 0.230 0.104] 0.685
1.2DL+b*1.2 LL + 1.2 EL +X -2.038] -917.777 0.319 0.143] 0.917
1.2DL+b*1.2 LL+1.2EL-X -2.038) -917.777 0.319 0.143] 0917
1.2DL+b*1.2 LL + 1.2 EL +Z -2.038] -917.777 0.319 0.143] 0917
1.2DL+b*1.2LL+ 1.2 EL-Z -2.038] -917.777 0.319 0.143] 0917
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Table 13 : Pressures at four corners of the footing

13 PRESSURE AT BASE FOR STRENGTH CHECK

fosid Ot Gross pr. at four corners (kN/m2)
PA PB PC PD
1.5DL + C*15LL +C*1.5 LLR 213.20 212.05 213.02 | 21186
1.5 DL + 1.5 WL +X +CP1 200.41 199.26 200.24 | 199.09
1.5 DL + 1.5 WL +X -CPI 200.41 199.26 200.24 | 199.09
1.5 DL + 1.5 WL -X +CPI 200.41 199.26 200.24 | 199.09
1.5 DL + 1.5 WL -X -CPI 200.41 199.26 200.24 | 199.09
1.5 DL + 1.5 WL +Z +CPI 200.41 199.26 200,24 | 199.09
1.5 DL + 1.5 WL +Z -CPI 200.41 199.26 200.24 | 199.09
1.5 DL + 1.5 WL -Z +CPI 200.41 199.26 200.24 | 199.09
1.5 DL + 1.5 WL -Z -CPI 200.41 199.26 200.24 | 199.09
0.9 DL + 1.5 WL +X +CPI 144.46 143.78 14436 | 143.67
0.9 DL + 1.5 WL +X -CPI 144.46 143.78 144.36 | 143.67
0.9 DL + 1.5 WL -X +CPI 144.46 143.78 14436 | 143.67
0.9 DL + 1.5 WL -X -CPI 144.46 143.78 144.36 | 143.67
0.9 DL + 1.5 WL +Z +CPI 144.46 143.78 144.36 | 143.67
0.9 DL + 1.5 WL +Z -CPI 144.46 143.78 14436 | 143.67
0.9 DL + 1.5 WL -Z +CPI 144.46 143.78 14436 | 143.67
0.9 DL + 1.5 WL -Z -CP1 144.46 143.78 144.36 | 143.67
1.2DL+C*1.2LL +C*1.2LLR + 1.2 WL +X +CP1| 182.67 181.75 182,52 | 181.59
1.2DL+C*1L.2LL+C*1.2LLR + 1.2 WL +X-CP1 | 182.67 181.75 182.52 | 18159
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL -X+CP1 | 182.67 181.75 182.52 | 18159
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -X-CPI 182.67 181.75 182.52 | 18159
12DL+C*1.2LL+C*1.2 LLR + 1.2 WL +Z +CPI| 182.67 181.75 18252 | 18159
1.2DL+C*1.2LL+C*1.2LLR+ 1.2 WL +Z-CP] | 182,67 181.75 182,52 | 181.59
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2 WL-Z+CPI | 182.67 181.75 182.52 | 181.59
1.2DL+C*1.2LL+C*1.2LLR+ 1.2 WL-Z-CPI | 182.67 181.75 182.52 | 18159
1.5 DL + 1.5 EL +X 200.41 199.26 200.24 | 199.09
L.5DL+ 1.5EL-X 200.41 199.26 200.24 | 199.09
1.5DL+ 1.5EL +Z 200.41 199.26 200.24 | 199.09
1.5DL+ 1.5EL-Z 200.41 199.26 200.24 | 199.09
0.9 DL + 1.5 EL +X 144,46 143.78 14436 | 143.67
0.9 DL + 1.5 EL -X 144.46 143.78 144.36 | 143.67
0.9DL + 1.5 EL +Z 144.46 143,78 14436 | 143.67
0.9DL+ 1.5EL-Z 144.46 143.78 144.36 | 143.67
1.2 DL+b*1.2 LL + 1.2 EL +X 176.16 175.24 176.01 | 175.09
1.2DL+b*1.2 LL + 1.2 EL -X 176.16 175.24 176.01 | 175.09
1.2DL+b*1.2LL + L2 EL +Z 176.16 175.24 176.01 | 175.09
1.2DL+b*1.2 LL+ 1,2 EL-Z 176.16 175.24 176,01 | 17509
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14 REINFORCEMENTS & ONE WAY SHEAR ALONG X AXIS

Mu= (0.87*fy*Ast*d) * (1 - (fy*Ast)(fck*b*d))
Reinforcements Bar dia (mm) Spacing (mm)
Along X axis 10 145.000
Effective depth = 395 mm
Minimum Ast = 1234.44 2

B 8 mim.
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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 213.110 211.951| 183.144| 1092.300f 220.307
1.5 DL + 1.5 WL +X +CPI 200.325 199.178] 167.712| 998.131] 201.810
1.5 DL + 1.5 WL +X -CPI 200.325 199.178] 167.712] 998.131| 201.810
1.5 DL + 1.5 WL -X +CP! 200.325 199.178] 167.712] 998.131f 201.810
1.5 DL + 1.5 WL -X -CPI 200.325 199.178] 167.712] 998.131{ 201.810
1.5 DL + 1.5 WL +Z +CPI 200.325| 199.178] 167.712] 998.131} 201.810
1.5DL + 1.5 WL +Z -CPI 200.325 199.178] 167.712] 998.131] 201.810
1.5 DL + 1.5 WL -Z +CPI1 200.325 199.178] 167.712] 998.131] 201.810
1.5DL+ 15 WL-Z-CPI 200.325 199.178] 167.712f 998.131] 201.810
0.9 DL + 1.5 WL +X +CPI 144.412] 143.724] 100.627] 593.439] 121.086
0.9 DL + 1.5 WL +X -CP1 144.412 143.724] 100.627] 593.439] 121.086
0,9 DL + 1.5 WL -X +CP1 144,412 143.724] 100.627] 593.439] 121.086
0.9 DL + 1.5 WL -X -CPI 144.412 143.724] 100.627| 593.439] 121.086
(.9 DL + 1.5 WL +Z +CPI 144.412 143.724| 100.627| 593.439] 121.086
0.9 DL + 1.5 WL +Z -CPI 144412 143.724] 100.627| 593.439| 121.086
0.9 DL + 1.5 WL -Z +CP1 144.412 143.724] 100.627] 593.439] 121.086
0.9 DL + 1.5 WL -Z -CPI 144,412 143.724] 100.627| 593.439] 121.086
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +X +CP1| 182.597 181.669] 146.515] 869.442] 176.245
1.2DL+C*1.2LL+C*1.2 LLR+ .2 WL +X -CPl | 182.597 181.669| 146.515| 869.442] 176.245
1.2 DL + C*1.2 LL + C*1.2 LLR + 1.2 WL -X+CPI 182.597 181.669] 146.515] B69.442] 176.245
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL -X-CPIl 182.597 181.669] 146.515| 869.442| 176.245
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +Z +CPI | 182597 181.669] 146.515| 869.442] 176.245
1.2DL+C*1.2LL+C*1.2LLR+ 1.2 WL +Z-CPI | 182.597 181.669] 146.515] 869.442| 176.245
1.2DL+C*1.2LL +C*1.2 LLR + .2 WL -Z +CPI | 182.597 181.669] 146.515] 869.442| 176.245
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -Z -CP!I 182.597 181.669] 146.515| 869.442| 176.245
1.5 DL + 1.5 EL +X 200,325 199.178F 167.712] 998.131} 201810
1.5DL+ 1.5 EL-X 200.325 199.178] 167.712] 998.131f 201.810
1.5DL+ 1.5EL+Z 200.325 199.178 167.712| 998.131] 201.810
1.5DL+15EL-Z 200.325 199.178{ 167.712] 998.131] 201810
0.9 DL + 1.5EL +X 144.412 143.724] 100.627| 593.439] 121.086
0.9DL+ 1L.5EL-X 144.412 143.724{ 100.627| 593.439] 121.086
0.9DL + 1.5EL +Z 144.412 143.724| 100.627| 593.439] 121.086
09DL+15EL-Z 144.412 143.724] 100.627| 593.439] 121.086
1.2DL+b*1.2 LL+ L2 EL +X 176.085 175.164] 138.655] 821.921f 166.825
1.2DL+b*1.2LL+ 1.2EL-X 176.085 175.164] 138.655| 821.921] 166.825
1.2DL+b*12LL+12EL+Z 176.085 175.164| 138.655] 821.921] 166.825
1.2DL+b*1.2LL+1.2EL-Z 176.085 175.164] 138.655; 821.821] 166.825

Note : The maximum of PAC and PBD is considered for moment calculation.
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\ﬁﬁcal section for moment
ritical section for one way shear
Ast required = 1234.440 mm2
Spacing of 10mm dia bars required = 145.444 mm
Provided spacing = 145.000 mm Hence Safe.
Dear shear force = 220.307 kN/m
Design shear stress = Vu/bd
- 0.244 N/mm2
100Ast/bd = 0.060
Allowable shear stress Te = 0.280 N/mm2
> 0.244 N/mm2 Hence Safe.
100Ast/bd  Tc
0.15] 0.28
0.25] 0.36
0.060] 0.280
15 REINFORCEMENTS & ONE WAY SHEAR ALONG Z AXIS
Mu= (0.87*fy*Ast*d) * (1 - (fy*Ast)(fck*b*d))
Reinforcements Bar dia (mm]) Spacing (mm)
Along X axis 10 ) 145.000
Effective depth = 385 mm
Minimum Ast = 1234.44 mm2
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Table 15 : Pressures at edges, moment and shear

Edge pressures
Load Combinations (kN/m2) Moment | Ast reqd. |Shear
PAB PCD (kNm}) mm2 |kN
1.5DL + C*1.5 LL + C*1.5 LLR 212.625] 212.436] 146.333| 891.837| 185.127
1.5 DL + 1.5 WL +X +CPI 199.838 199.665] 134.029| 815.403] 169.561
1.5 DL + 1.5 WL +X -CPI 199.838 199.665] 134.029] 815.403] 169.561
1.5 DL + 1.5 WL -X +CPI 199.838] 199.665] 134.029| 815.403] 169.561
1.5 DL + 1.5 WL -X -CP1 199.838] 199.665] 134.029| 815.403] 169.561
1.5 DL + 1.5 WL +Z +CP1 199.838] 199.665] 134.029] 815.403] 169.561
1.5 DL + 1.5 WL +Z -CPI 199.838 199.665] 134.029] 815.403] 169.561
1.5 DL + 1.5 WL -Z +CPI 199.838] 199.665| 134.029| 815.403] 169.561
1.5DL + 1.5 WL-Z-CPI 199.838] 199.665] 134.029| 815403} 169.561
0.9 DL + 1.5 WL +X +CPI 144.120] 144.016] 80.418| 485.533] 101.736
0.9 DL + 1.5 WL +X -CPI 144.120f 144.016] 80.418] 485.533] 101.736
0.9 DL + 1.5 WL -X +CPI 1441 20' 144,016f 80418} 485.533] 101736
0.9 DL + 1.5 WL -X -CPI 144,120 144.016] 80.418| 485.533] 101736
0.9 DL + 1.5 WL +Z +CPI 144.120 144.016] 80.418| 485.533] 101.736
0.9 DL + 1.5 WL +Z -CPI 144.120f 144.016] 80.418| 485.533] 101.736
0.9 DL + 1.5 WL -Z +CPI 144.120 144.016] 80.418] 485.533| 101.736
0.9 DL + 1.5 WL -Z -CPI 144,120 144.016] 80.418| 485533| 101.736
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +X +CP1| 182.209 182.058] 117.067} 710.481] 148.101
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL +X-CP1 | 182.209 182.058] 117.067| 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2LLR + 1..2 WL -X+CPI 182.209 182.058] 117.067] 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -X-CPI 182.209 182.058] 117.067{ 710.481| 148.101
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL +Z +CPI | 182.209 182.058] 117.067| 710.481] 148.101
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2 WL +Z-CPl | 182.209 182.058] 117.067] 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -Z+CPI | 182,209 182.058] 117.067] 710.481] 148.101
1.2DL+C*1.2 LL +C*1.2 LLR + 1.2 WL -Z -CPI 182.209 182.058] 117.067| 710.481| 148.101
1,5 DL + 1,5 EL +X 199.838] 199.665] 134.029] 815.403] 169.561
1.5 DL+ 1.5 EL-X 199.838 199.665| 134.029| 815.403] 169.561
1.5DL+ 1.5EL+Z 199.838 199.665| 134.029| 815.403] 169.561
1.5DL+15EL-Z 199.838 199.665] 134.029| B815.403| 169.561
0.9 DL + 1.5 EL +X 144.120] 144.016/ 80.418| 485.533| 101736
0.9DL+1.5EL-X 144,120 144,016 80.418] 485.533] 101.736
0.9 DL+ 1.5 EL +Z 144,120 144,016/ 80.418| 485.533] 101.736
0.9DL+1.5EL-Z 144,120 144.016] 80.418| 485.533] 101.736
1.2DL+b*1.2 LL + 1.2 EL +X 175.696] 175.552| 110.800| 671.848| 140.173
1.2DL+b*1.2LL + 1.2 EL-X 175.696 175.552| 110.800] 671.848] 140.173
1.2DL+b*1.2LL+1.2EL+Z 175.696 175.552| 110.800| 671.848| 140.173
1.2DL+b*1.2 LL+ 1.2 EL-Z 175.696 175.552] 110.800{ 671.848] 140.173

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

0.918

— N7

0.91

0.533

N

Ast required
Spacing of 10mm dia bars required
Provided spacing

Dear shear force

Design shear stress

100Ast/bd

Allowable shear stress Tc

100Ast/b¢] Tc

0.15§ 0.28
025} 0.36
0.062] 0.280

\\Eﬁﬁcal section for moment

n

n

Critical section for one way shear

1234440 mm2
145.444 mm

145.000 mm Hence Safe.

185.127 kN/m
Vu/bd
0.210 N/mm2
0.062
0.280 N/mm2

0.210 N/mm2 Hence Safe,
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16

CHECK FOR TWO WAY S,

Check for punching shear
s.w of »
Load Combinations Edg&gre:;;‘;res footliig ol r:soglll.re o
above soil stoemtre] [6N)
+load (KN/m2)
PAB PCD

1.5DL+C*15LL+C*1L5LLR 213.110 212.436| -936.534| 212.807| -436.436
1.5 DL + 1.5 WL +X +CPI 200.325 199.665| -869.752| 200.028] -399.685
1.5 DL + 1.5 WL +X -CPI 200.325 199.665| -869.752] 200.028] -399.685
1.5 DL + 1.5 WL -X +CPI 200.325 199.665| -869.752] 200.028] -399.685
1.5 DL + 1.5 WL -X -CPI 200.325 199.665| -869.752| 200.028] -399.685
1.5 DL + 1.5 WL +Z +CP! 200.325 199.665| -869.752] 200.028] -399.685
1.5DL + 1.5 WL +Z -CP1 200.325 199.665] -869.752] 200.028] -399.685
1.5 DL + 1.5 WL -Z +CPI 200.325 199.665] -869.752| 200.028] -399.685
1.5 DL + 1.5 WL -Z -CPI 200.325 199.665| -869.752] 200.028] -399.685
0,9 DL + 1.5 WL +X +CPI 144.412 144,016] -578.761] 144.234{ -239.811
0.9 DL + 1.5 WL +X -CPI 144.412 144.016| -578.761| 144.234| -239.811
0.9 DL + 1.5 WL -X +CPI 144.412 144.016] -578.761| 144.234 -239.811
0.9 DL + 1.5 WL -X -CPI 144412 144.016| -578.761| 144.234| -239.811
0.9 DL + 1.5 WL +Z +CPI 144.412 144.016| -578.761] 144.234] -239.811
0.9 DL + 1.5 WL +Z -CP1 144.412 144.016| -578.761| 144.234| -239.811
0.9DL + 1.5 WL -Z +CPI 144.412 144.016] -578.761| 144.234| -239.811
0.9 DL + 1.5 WL -Z -CPI 144,412 144.016] -578.761| 144.234] -239.811
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +X +CPl | 182.597 182,058 -777.683] 182.354| -349.145
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2 WL +X-CP] | 182.597 182.058| -777.683] 182.354{ -349.149
1.2DL+C*1.2 LL + C*1.2 LLR + 1.2 WL -X+CP1 182.597 182.058| -777.683| 182.354| -349.149
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL -X-CPI 182.597 182.058} -777.683] 182.354} -349.149
1.2DL+C*1.2LL+C*1.2LLR+ 1,2 WL +Z +CPI| 182,597 182.058| -777.683] 182.354| -349.149
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2WL+Z-CPI | 182,597 182.058] -777.683| 182.354] -349.149
1.2DL+C*1.2LL+C*1.2LLR + 1,2 WL-Z+CPl | 182,597 182,058 -777.683] 182.354] -349,149
1.2DL+C*12LL+C*1.2 LLR + 1.2 WL -Z-CPI 182.597 182.058| -777.683| 182.354| -349.149
1.5DL+ 1.5EL+X 200.325 199.665| -869.752] 200.028] -399.685
1.5DL+ 1.5 EL-X 200.325 199.665| -869.752] 200.028} -399.685
1.5DL+1.5EL +Z 200.325 199.665| -869.752| 200.028| -399.685
1.5DL+15EL-Z 200.325 199.665| -869.752| 200.028] -399.685
0.9 DL + 1.5 EL +X 144.412 144.016] -578.761| 144.234| -239.811
09DL+15EL-X 144.412 144,016 -578.761| 144.234] -239.811
0.9DL + 1.5EL+Z 144412 144.016] -578.761| 144.234| -239.811
0.9DL+15EL-Z 144.412 144.016| -578.761| 144.234{ -239.811
1.2DL+b*1.2 1L+ 1.2 EL+X 176.085 175.552| -743.67| 175.846} -330.431
1.2DL+b*1.2 LL+ 1.2 EL-X 176.085 175.552| -743.67] 175.846| -330.431
1.2DL+b*1.2 LL+ 1.2 EL+Z 176085 175,552 -743.67| 175.846] -330.431
1.2DL+b*1.2 LL+1.2EL-Z 176.085 175.552| -743.67| 175.846] -330.431
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i @ f SHRI BALAJI CONSULTANCY
an - DESIGN OF ISOLATED FOOTING F1
Perimeter of the critical section (b0) = 2920 mm
Effective depth = 385 mm
Punching shear stress = 0.388 N/mm?2
Ratio of short side to long side of the column Bc
= 0.511111
Allowable punching shear stress = (0.5+Bc) * 0.25 * Vick
= 1.250 N/mm2
> 0.388 N/mm2
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N SHRI BALAJI CONSULTANCY
@l?l'v - DESIGN OF ISOLATED FOOTING F1
Table 15 : Pressures at edges, moment and shear
Edge pressures
Load Combinations (kN/m2) Moment | Ast reqd. |Shear
PAB PCD (kNm) mm2 {kN

1.5DL+C*1.5 LL +C*1.5 LLR 212,625 212.436] 146.333| 891.837| 185.127
1.5 DL + 1.5 WL +X +CPI 199.838] 199.665] 134.029| 815.403] 169.561
1.5 DL + 1.5 WL +X -CPI 199.838] 199.665] 134.029] 815.403] 169.561
1.5 DL + 1.5 WL -X +CPI 199.838] 199.665] 134.029| 815.403f 169.561
1.5 DL + 1.5 WL -X -CP1 199.838] 199.665| 134.029| 815.403] 169.561
1.5 DL + 1.5 WL +Z +CPI 199.838] 199.665] 134.029| 815.403] 169.561
1.5 DL + 1.5 WL +Z -CPI 199.838] 199.665| 134.029| 815.403] 169.561
1.5 DL + 1.5 WL -Z +CP1 199.838] 199.665| 134.029| 815.403] 169.561
1.5DL+ 1.5 WL -Z -CPI 199.838] 199.665| 134.029 815.403] 169.561
0.9 DL + 1.5 WL +X +CPI 144.120f 144.016] 80.418] 485.533] 101.736
0.9 DL + 1.5 WL +X -CPI 144.120{ 144.016] 80.418| 485.533] 101736
0.9 DL + 1,5 WL -X +CPI 144.1 20' 144.016] 80418] 485.533| 101.736
0.9 DL + 1.5 WL -X -CPI 144.120' 144.016] 80.418{ 485.533] 101.736
0.9 DL + 1.5 WL +Z +CPI 144.120f 144.016] 80.418] 485.533] 101.736
0.9 DL + 1.5 WL +Z -CPI 144.120f 144.016] 80.418| 485.533] 101.736
0.9 DL + 1.5 WL -Z +CPI 144.120{ 144.016] 80.418| 485.533] 101.736
0.9 DL + 1.5 WL -Z -CP1 144,120f 144.016] 80.418| 485.533] 101.736
1.2DL+C*1.2LL+C*1.2LLR+ 1.2 WL +X +CP1| 182.209] 182.058{ 117.067| 710.481] 148.101
1.2DL+C*1.2LL+C*1.2LLR+ 1.2 WL +X-CPI | 182.209] 182.058] 117.067| 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -X+CPI | 182.209 182.058‘ 117.067| 710.481} 148.101
1.2DL+C*1.2LL +C*1.2 LLR + 1.2 WL -X-CPI 182.209 182.058[ 117.067| 710.481] 148.101
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL +Z +CPl | 182.209 182.058I 117.067| 710.481] 148.101
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +Z -CPI 182.209 182.058] 117.067| 710.481] 148.101
1.2DL+C*1.2LL+C*1.2 LLR+ 1.2 WL -Z+CPI | 182.209] 182.058] 117.067| 710.481] 148.101
1.2DL+C*1L.2ZLL+C*1.2 LLR+ 1.2 WL-Z-CPI | 182,209] 182.058] 117.067| 710.481] 148.101
1.5 DL+ 1.5 EL +X 199,838] 199.665] 134.029] 815403} 169.561
1.5DL+15EL-X 199.838] 199.665| 134.029| 815.403] 169.561
1L.5DL+ L.5EL+Z 199.838] 199.665] 134.029] 815.403| 169.561
1.5DL+15EL-Z 199.838] 199.665| 134.029] 815.403] 169.561
0.9DL+ 1.5EL +X 144.120] 144.016] 80.418] 485.533] 101736
0.9 DL + LS EL-X 144.120f 144.016] 80.418| 485.533] 101.736
0.9DL+ 1.5EL+Z 144.120] 144.016] 80.418| 485.533] 101.736
09DL+15EL-Z 144,120f 144.016] 80418 485533] 101.736
1.2DL+b*1.2LL+ L2 EL +X 175.696] 175.552| 110.800| 671.848] 140.173
1.2DL+b*1.2 LL + 1.2 EL-X 175.696] 175.552| 110.800 671.848' 140.173
1.2DL+b*1.2LL + 1.2 EL +Z 175.696f 175.552| 110.800 671.848' 140.173
1.2DL+b*1.2 LL+ 1.2 EL-Z 175.696] 175.552] 110.800 671.848' 140.173

Note : The maximum of PAB and PCD is considered for moment calculation.
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SHRI BALAJI CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1
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Ast required
Spacing of 10mm dia bars required

Provided spacing

Dear shear force

Design shear stress

100Ast/bd

Allowable shear stress Tc

100Ast/bd  Te

0.15] 028
0.25} 0.36
0.062] 0.280

\I\‘Uiﬁml section for moment
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Critical section for one way shear

1234440 mm2
145.444 mm
145.000 mm Hence Safe.

185.127 kN/m
Vu/bd
0.210 N/mm2
0.062
0.280 N/mm2
0.210 N/mm2 Hence Safe.
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@ @ SHRI BALAJI CONSULTANCY
: | - DESIGN OF ISOLATED FOOTING F1

HECK FOR TWO WAY SHEAR
16 Check for punching shear

;! s.w of 4
Load Combinations Edg(igrv:;;\;res foo ting+- ; 1’es;)slilu‘& S
above soil atcentre | (kN)
+load (kKN/m2)
PAB PCD
1.5DL + C*1.5LL+ C*1.5LLR 213.110 212.436| -936.534| 212.807] -436.436
1.5 DL + 1.5 WL +X +CPI 200.325 199.665| -869.752} 200.028| -399.685
1,5 DL + 1.5 WL +X -CPI 200.325 199.665| -869.752] 200.028] -399.685
1.5 DL + 1.5 WL -X +CPI 200.325] 199.665| -869.752| 200.028] -399.685
1.5 DL + 1.5 WL -X -CPi 200.325 199.665] -869.752| 200.028{ -399.685
1.5 DL + 1.5 WL +Z +CPI 200.325| 199.665] -869.752] 200.028] -399.685
1.5DL + 1.5 WL +Z -CPI 200.325 199.665] -869.752| 200.028} -399.685
1.5 DL + 1.5 WL -Z +CP1 200.325] 199.665| -869.752] 200.028| -399.685
1.5 DL + 1.5 WL -Z -CPI 200.325 199.665| -869.752| 200.028] -399.685
(.9 DL + 1.5 WL +X +CPI 144,412 144,016] -578.761| 144,234} -239.811
0.9 DL + 1.5 WL +X -CPI 144.412 144.016| -578.761| 144.234| -239.811
0.9 DL + 1.5 WL -X +CPI 144.412 144.016] -578.761] 144.234{ -239.811
0.9 DL + 1.5 WL -X -CPI 144412 144.016] -578.761| 144.234 -239.811
0.9 DL + 1.5 WL +Z +CPI 144.412 144.016| -578.761] 144.234| -239.811
0.9 DL + 1.5 WL +Z -CPI 144,412 144.016| -578.761| 144.234] -239.811
0.9 DL + 1.5 WL -Z +CPI 144.412 144.016| -578.761| 144.234] -239.811
0.9 DL+ 1.5 WL -Z-CPI 144,412 144.016] -578.761] 144.234| -239.811

1.2DL+ C*L.2 LL + C*1.2 LLR + 1.2 WL +X +CPI| 182,597 182.058] -777.683{ 182.354| -349.149
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +X-CPl { 182.597 182.058] -777.683| 182.354] -349.149
1.2 DL+ C*1.2 LL + C*1.2 LLR + 1.2 WL -X+CPI 182.597 182.058| -777.683] 182.354] -349.149
1.2DL+(C*1.2 LL +C*1.2 LLR + 1.2 WL -X-CPI 182.597] 182.058] -777.683] 182.354 -349.149
1.2DL+C*1.2LL+C*1L.2 LLR + 1.2 WL +Z +CP1 | 182.597 182.058] -777.683] 182.354| -349.149
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +Z-CPI | 182597 182.058] -777.683] 182.354} -349.149
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -Z +CP] | 182,597 182.058] -777.683] 182,354} -349,149
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -Z -CPI 182.597 182.058| -777.683| 182.354| -349.149

1.5DL+15EL+X 200.325 199.665| -869.752| 200.028] -399.685
1.5DL+1.5EL-X 200.325 199.665) -869.752] 200.028] -399.685
1.5DL+ 1.5 EL+Z 200.325 199.665] -869.752| 200.028] -399.685
1.5DL+ 1.5 EL-Z 200.325 199.665] -869.752| 200.028] -399.685
0.9 DL + 1.5 EL +X 144.412] 144.016f -578.761| 144.234| -239.811
0.9 DL +1.5EL-X 144.412 144.016] -578.761] 144.234{ -239.811
0.9 DL+ 1.5EL +Z 144.412 144.016] -578.761| 144.234} -239.811
0.9DL+1.5EL-Z 144.412 144.016| -578.761| 144.234{ -239.811
1.2DL+b*1.2 LL + 1.2 EL +X 176.085 175.552] -743.67| 175.846| -330.431
1.2DL+b*1.2 LL+ 1.2 EL-X 176.085 175.552] -743.67| 175.846) -330.431
1.2DL+b*1.2LL+ 1.2EL +Z 176.085] 175.552] -743.67| 175.846] -330.431
1.2DL+b*1.2 LL+ 1.2 EL-Z 176.085 175.552] -743.67| 175.846} -330.431
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SHRI BALAJI CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1

Perimeter of the critical section (b0) = 2920 mm
Effective depth = 385 mm
Punching shear stress = 0.388 N/mm2
Ratio of short side to long side of the column Bc
= 0.511111
Allowable punching shear stress = (0.5+Bc) *0.25* Vick
= 1.250 N/mm2
> 0.388 N/mm2

Hence Safe.
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SHRI BALAJI CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1
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Ast required
Spacing of 10mm dia bars required

Provided spacing

Dear shear force

Design shear stress

100Ast/bd

Allowable shear stress Tc

100Ast/bd  Tc

0.15] 0.28
0.25] 036
0.060] 0.280

1234.440

145.444 mm
145.000 mm Hence Safe.

ritical section for moment

ritical section for one way shear

mm2

= 220.307 kN/m

- Vu/bd

= 0.244 N/mm2
= 0.060
= 0.280 N/mm2

> 0.244 N/mm2 Hence Safe.

REINFORCEMENTS & ONE WAY SHEAR ALONG Z AXIS

Mu= (0.87*fy*Ast*d) * (1 - (fy*Ast)(fck*b*d))

Reinforcements Bar dia (mm) Spacing (mm)
Along X axis 10 145.000
Effective depth = 385 mm

Minimum Ast - 1234.44 mm?2

Hesmmssrnn

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

Shri Balaji Consultancy
7, First Floor, North Gate,

8.8. Colony, Madurai- 625016
Ph: 86089 70943
74rmanivannan@amail.com



SHRI BALA]JI CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1

Table 15 : Pressures at edges, moment and shear

Edge pressures
Load Combinations (kN/m2) Moment | Ast reqd. |Shear
PAB PCD (kNm) mm2 (kN
1.5 DL+ C*1.5 LL+C*15 LLR 212.625| 212.436] 146.333| 891.837| 185.127
1.5 DL + 1.5 WL +X +CPI 199.838] 199.665| 134.029] 815.403] 169.561
1.5 DL + 1.5 WL +X -CPI 199.838] 199.665] 134.029| 815.403] 169.561
1.5 DL + 1.5 WL -X +CPI 199.838] 199.665] 134.029] 815.403] 169.561
1.5 DL + 1.5 WL -X -CPI 199,838 199.665| 134.029] 815.403| 169.561
1.5 DL + 1.5 WL +Z +CPI 199.838] 199.665| 134.029] B815.403] 169.561
1.5 DL + 1.5 WL +Z -CPI 199.838] 199.665| 134.029| 815.403{ 169.561
1.5 DL + 1.5 WL -Z +CPI 199.838] 199.665| 134.029] 815.403] 169.561
1.5DL + 1.5 WL -Z -CPI 199,8381 199.665] 134.029] 815.403] 169.561
0.9 DL + 1.5 WL +X +CPI 144.120] 144.016] B80.418] 485.533] 101.736
0.9 DL + 1.5 WL +X -CPI 144.120] 144.016] 80.418] 485.533| 101.736
0.9 DL + 1,5 WL -X +CPI 144,120] 144.016] 80.418] 485533] 101736
0.9 DL + 1.5 WL -X -CP1 144,120 144.016 80.418' 485.533] 101736
0.9 DL + 1.5 WL +Z +CPI 144.120] 144.016] 80.418] 485.533] 101736
0.9DL + 1.5 WL +Z -CP1 144120 144.016] 80.418| 485533] 101736
0.9 DL + 1.5 WL -Z +CP1 144.120f 144.016] 80418} 485.533] 101736
0.9 DL + 1,5 WL -Z -CP1 144,120{ 144,016f 80.418] 485.533] 101,736
1.2DL+C*1.2LL+C*1L.2 LLR+ 1.2 WL +X+CP1| 182.209] 182.058] 117.067] 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +X-CP1 | 182.209] 182.058| 117.067| 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2 LLR + 1,2 WL -X+CP1 | 182.209 182.058' 117.067{ 710.481] 148.101
1.2 DL+ C*1.2 LL + C*1.2 LLR + 1.2 WL -X-CPI 182.209] 182.058] 117.067{ 710.481] 148.101
1.2DL+C*1.2LL+C*1.2LLR + 1.2 WL +Z +CPI | 182.209] 182.058| 117.067| 710.481| 148.101
1.2DL+C*1L.ZLL+C*1.2 LLR+ 1.2 WL +Z-CP1 | 182.209| 182.058] 117.067] 710.481] 148.101
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL -Z +CPI | 182.209] 182.058| 117.067| 710.481] 148.101
1.2 DL+ C*1.2 LL + C*1.2 LLR + 1.2 WL -Z -CPI 182.209] 182.058] 117.067| 710.481f 148.101
1.5 DL+ 1.5 EL +X 199.838] 199.665] 134.029] 815403} 169,561
1,5DL+15EL-X 199.838] 199.665| 134.029| 815.403] 169.561
1.5DL+ 1.5 EL+Z 199.838] 199.665| 134.029] 815.403] 169.561
15DL+15EL-Z 199.838] 199.665] 134.029| 815.403] 169.561
0.9 DL + 1.5 EL +X 144.120] 144.016f 80.418] 485.533] 101.736
0.9 DL + 1.5 EL -X 144,120] 144.016f 80.41B| 485.533| 101736
0.9DL+1.5EL+Z 144,120f 144.016] 80.418| 485.533] 101.736
09DL+15EL-Z 144,120 144.016] 80.418f 485.533] 101.736
1.2DL+b*1.2 LL + 1.2 EL +X 175.696] 175.552] 110.800f 671.848] 140.173
1.2DL+b*1.2 LL + 1.2 EL-X 175.696{ 175.552| 110.800| 671.848( 140.173
1.2DL+b*12LL+1.2EL+Z 175.696f 175.552| 110.800| 671.848] 140.173
1.2DL+b*1.2 LL+ 1.2 EL-Z 175.696] 175.552] 110.800f 671.848] 140.173
Note : The maximum of PAB and PCD is considered for moment calculation. M
LA, o
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SHRI BALAJI CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1
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Ast required
Spacing of 10mm dia bars required

Provided spacing

Dear shear force

Design shear stress

100Ast/bd

Allowable shear stress Tc

100Ast/bd  Tc

0.15] 028

0.25] 0.36

0.062} 0.280

\\tﬁﬁcal section for moment

L
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Critical section for one way shear

1234440 mm2
145,444 mm

145.000 mm Hence Safe.

185.127 kN/m
Vu/bd
0.210 N/mm2
0.062
0.280 N/mm2

0.210 N/mm2 Hence Safe.
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SHRI BALAJ! CONSULTANCY

- DESIGN OF ISOLATED FOOTING F1

16

CHECK FOR TWO WAY SHEAR

nching shear
Load Combinations Bdge pressures ol % soil
(kN/m2) i + pressure | shear
abf]‘; szi at centre (kN)
PAB __|PcD (kN/m2)
1.5 DL+ C*1.5 LL+ C*1.5 LLR 213.110 212.436| -936,534] 212.807| -436.436
1.5 DL + 1.5 WL +X +CPI 200.325 199.665] -869.752| 200.028] -399.685
1.5 DL + 1.5 WL +X -CPI 200.325 199.665| -869.752| 200.028} -399.685
1.5 DL + 1.5 WL -X +CPI 200.325 199.665] -869.752| 200.028| -399.685
1.5 DL + 1.5 WL -X -CPI 200.325 199.665| -869.752| 200.028] -399.685
1.5 DL + 1.5 WL +Z +CPI 200.325| 199.665| -869.752| 200.028] -399.685
1.5DL + 1.5 WL +Z -CP1 200.325] 199.665] -869.752] 200.028] -399.685
1.5 DL + 1.5 WL -Z +CPI 200.325] 199.665| -869.752| 200.028] -399.685
1.5 DL + 1.5 WL -Z -CPI 200.325 199.665] -869.752| 200.028] -399.685
0.9 DL + 1.5 WL +X +CPI 144,412 144,016 -578.761] 144.234{ -239.811
0.9 DL + 1.5 WL +X -CPI 144.412 144.016| -578.761| 144.234| -239.811
0.9 DL + 1.5 WL -X +CPI 144.412 144.016{ -578.761| 144.234] -239.811
0.9 DL + 1.5 WL -X -CPI 144.412 144.016] -578.761| 144.234{ -239.811
0.9 DL + 1.5 WL +Z +CPI 144.412 144.016] -578.761] 144.234| -239.811
0.9 DL + 1.5 WL +Z -CP1 144,412 144.016] -578.761] 144.234| -239.811
0.9 DL + 1.5 WL -Z +CPI 144.412 144.016| -578.761| 144.234| -239.811
0.9 DL + 1.5 WL -Z-CPI 144.412 144.016| -578.761] 144.234| -239.811
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL +X +CPI | 182,597 182.058] -777.683] 182.354] -349.149
1.2DL+C*1.2 LL+ C*1.2 LLR + 1.2 WL +X -CPI 182.597 182.058| -777.683| 182.354| -349.149
1.2DL +C*1.2 LL + C*1.2 LLR + 1.2 WL -X+CP1 182.597 182.058| -777.683| 182.354] -349.149
1.2DL+C*1.2 LL +C*1.2 LLR + 1.2 WL -X-CPI 182.597 182.058{ -777.683] 182.354] -349.149
1.2DL+C*1.2 LL+C*1.2 LLR + 1.2 WL +Z +CPI | 182.597 182.058] -777.683] 182.354{ -349.149
1.2DL+C*1.2LL+C*1.2LLR+ 1.2 WL+Z-CPl | 182.597 182,058] -777.683| 182.354] -349.149
1.2DL+C*1,2LL+C*1.2LLR+ 1.ZWL-Z+CP1 | 182.597] 182,058| -777.683] 182.354] -349.149
1.2DL+C*1.2LL+C*1.2 LLR + 1.2 WL -Z-CPI 182,597 182,058| -777.683| 182.354| -349.149
1.5 DL+ 1.5 EL +X 200.325 199.665| -869.752| 200.028] -399.685
1.5DL+ 1.5 EL-X 200.325 199.665| -869.752] 200.028] -399.685
1.5DL+1.5EL+Z 200.325 199.665| -869.752] 200.028] -399.685
1.5DL+ 1.5EL-Z 200.325 199.665| -869.752] 200.028] -399.685
0.9 DL + 1.5 EL +X 144.412 144.016| -578.761| 144.234] -239.811
0.9DL+15EL-X 144,412 144,016] -578.761| 144.234| -239.811
0.9DL+ 1.5EL+Z 144.412 144.016] -578.761| 144.234| -239.811
0.9DL+ 1.5EL-Z 144.412 144.016| -578.761{ 144.234] -239.811
1.2DL+b*12LL+12ELsX 176.085 175.552| -743.67| 175.846] -330.431
1.2DL+b*1.2 LL+ 1.2 EL-X 176.085 175.552{ -743.67] 175.846] -330.431
1.2DL+b*1.2 LL+ 1.2 EL +Z 176.085 175.552] -743.67] 175.846} -330.431
1.2DL+b*1.2LL+ 1.2EL-Z 176.085 175.552] -743.67] 175.846] -330.431
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SHRI BALAJI CONSULTANCY

Jgﬂf - DESIGN OF ISOLATED FOOTING F1
Perimeter of the critical section (b0) = 2920 mm
Effective depth = 385 mm
Punching shear stress = 0.388 N/mm?2
Ratio of short side to long side of the column Bc

= 0511111
Allowable punching shear stress = (0.5+Bc) *0.25* Vick
= 1.250 N/mm2

Hence Safe.

0.388 N/mm2
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SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - 51

1 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. steel = Yield stress of reinf. " 2
steel (cl. 36.1 of IS 456) T 500.000 N/mm
2 DIMENSIONS
Shorter span x = 3580.000 mm
Longer span ly = 4730.000 mm
Span ratio ly/lx = 1.321
s 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
3 REINFORCEMENTS
Zone Bar dia Spacing Ast Eff. Depth d
mm mm mm2/m mm
Along short span at bottom 8 200.000 251.327 98
Along long span at bottom 8 200.000 251.327 88
Top bars at short edge 8 200.000 251.327 88
Top bars at long edge 8 200.000 251.327 96
4 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”
5 LIVELOAD
Live load on slab (Table 1 of IS 875 Part 2) = 2.000 kN/m’
6 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) = 1.500
Factored Load =[15DL+15LL]=w = 9.038 kN/m°

Woasmssiomn

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
Armanivannan@amail.com



SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - 51

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
1.300 0.076 0.057 0.000 0.043
1.400 0.080 0.060
1.321 0.077 {0.058
Negative Bending moment at the short span =Mx=0x XWXIX = 8.902 kNm
Positive Bending moment at the short span =M= anxwxlX = 6.676 kNm
Negative Bending moment at the long span =My =ayXWX K = 0 kNm
Positive Bending moment at the long span =My = Qoy X W X W o= 4.981 kNm
8 LIMIT STATE OF COLLAPSE - FLEXURE & SHEAR
Minimum reinforcements (Cl. 26.5.2.1 of IS 456) = 012 %
= 138 mm’
A REINFORCEMENTS ALONG SHORT SPAN AT BOTTOM
Positive Bending moment at the short span = 6.676 kNm
Area of reinf. steel required is calculated as per Annex G of IS 456 :
Area of tension reinforcement required = Ast reqd. = 167.141 mm2
Spacing of 8 mm dia. bars required = 300.737 mm
Maximun'! spacing allowed as per cl. 26.3._3. of IS 456 is three times " 288.000 mm
the effective depth or 300mm which ever is smaller
2:::: t:p:s;ﬂ :Sf 8 mm dia. bars required is the minimum of the " 288.000 mm
Spacing of 8 mm dia. bars provided = 200.000 mm
Area of tension reinforcement provided = Ast prov. = 251.327 mm2
: > 167.141 mm”
Hence Safe
Moment of resistance is calculated as per Annex G of IS 456 :
Ratio between depth of neutral axis and effective depth = xw/d = (0.87 fy Ast)/(0.36 fox b d)
= 0.158
Depth of neutral axis = Xu = 0.158 * 96
= 15.168 mm
As per cl. 38.1 of IS 456, the limiting value of xu/d = Xumax / d - 0.460
> 0.158
Hence Safe
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SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - S1

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

Limiting moment of resistance of the section without compression reinforcement

=0.36 * Xumax/d (1-0.42 Xumax /d) * bd” fck = Mum

>

44.160 mm
9.809 kNm
6.676 kNm

Hence Safe

24.626 kNm
9.809 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 = (Mu - Mujim) / (fsc (d-d")) = Asc
Area of compression reinforcement provided

Additional tension reinforcement required = Ast2
Area of tension reinforcement required for a singly reinforced

section for Mujim = b
Total tension reinforcement required = Ast1 + As2 = Ast
REINFORCEMENTS ALONG LONG SPAN AT BOTTOM

Positive Bending moment at the long span

Area of reinf. steef 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 pef Annex G of IS 456 :

Ratio between depth of neutral axis and effective depth = Xuld
Depth of neutral axis = Xa
As per cl. 38.1 of IS 456, the limiting value of xu/d = Xumax [ d

Limiting value of the depth of neutral axis

500.000 N/mm’
15 + 8/2

19.000 mm
0 mm’
2
0 mm
0 mm’
167.141 mm’

167.141 mm>

4.981 kNm

135.322 mm°
371.450 mm

264.000 mm

264.000 mm

200.000 mm

251.327 mm°

138.000 mm’>
Hence Safe

(0.87 fy Ast)/(0.36 fx b d)
0.173
0.173* 88
15.224 mm
0.460
0.173
Hence Safe
40.480 mm

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- 625016
Ph: 86089 70943
74rmanivannan/@gmail.com




2 SHRI BALAJI CONSULTANCY

e 0 igd DESIGN OF TWO WAY SLAB - S1
Moment of resistance Mu = 0.87 fy Ast d (1-(Ast fy / b d fck)) = 8.934 kNm
> 4.981 kNm
Hence Safe
Limiting moment of resistance of the section without compression reinforcement
= 0.36 * Xumax/d (1-0.42 Xumax /d) * bd” fck = Muim = 20.693 kNm
> 8.934 kNm
Hence compression reinforcements are not required.
Design stress in compression reinforcement = fso = 500.000 N/mm’
Depth of compression reinf. from compression face = d = 15+82
= 19.000 mm
Area of compression reinforcement = (Mu - Mujim) / (fsc (d-d)) = Asc = 0 mm’
Area of compression reinforcement provided - 0 mm2
Additional tension reinforcement required = Az = 0 mm’
Area of tension reinforcement required for a singly reinforced PR 135.322 rm?
section for Muim =
Total tension reinforcement required = At + Asi2 = Ast = 135.322 mm°
REINFORCEMENTS AT LONG EDGE AT TOP
Negative Bending moment at the short span = 8.902 kNm
Area of reinf. steel required is calculated as per Annex G of IS 456 :
Area of tension reinforcement required = Ast reqd. = 226.535 mm;l
Spacing of mm dia. bars required = 221.889 mm
Maximum_ spacing allowed as per cl. 26.3:3. of IS 456 is three times " 288.000 mm
the effective depth or 300mm which ever is smaller
:N?\(:zhslz:cmg of mm dia. bars required is the minimum of the above 5 221.889 mm
Spacing of mm dia. bars provided - 200.000 mm
Area of tension reinforcement provided = Ast prov. = 251.327 mm’
> 226.535 mm”
Hence Safe
Moment of resistance is calculated as per Annex G of IS 456 :
Ratio between depth of neutral axis and effective depth = Xuld = (0.87 fy Ast)/(0.36 fo b d)
= 0.158
Depth of neutral axis = Xu = 0.158 * 96
) = 15.168 mm
As per cl. 38.1 of IS 456, the limiting value of xwd = Xumex /d = 0.460
> 0.158
Hence Safe
Limiting value of the depth of neutral axis = 44.160 mm
Moment of resistance Mu = 0.87 fy Ast d (1-(Ast fy / b d fck)) & 9.809 kNm
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X SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - 51

Limiting moment of resistance of the section without compression reinforcement

=0.36 * Xumax/d (1-0.42 Xu.max /d) * bd” fck = Mu.im

>

8.902 kNm
Hence Safe

24626 kNm
9.809 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 = (Mu - Muim) / (fse (d-d")) = Asc

Area of compression reinforcement provided

Additional tension reinforcement required = Asiz
Area of tension reinforcement required for a singly reinforced As

i t1
section for Mu,im
Total tension reinforcement required = Astt + Asiz = Ast
REINFORCEMENTS AT SHORT EDGE AT TOP
Negative Bending moment at the long 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 = Xuld
Depth of neutral axis = Xu
As per cl. 38.1 of IS 456, the limiting value of xu/d = Xumax [ d

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

R. MA%

500.000 N[mm2
19+ 8/2
19.000 mm

0 mm’
0 mm’
0 mm’
226.535 mm’
226.535 mm’

0 kNm

0.000 mm?
#DIV/O! mm

264.000 mm

NA mm

200.000 mm
251.327 mm’

138.000 mm°
Hence Safe

(0.87 fy Ast)/(0.36 fx b d)
0.173
0.173* 88
15.224 mm
0.460
0.173
Hence Safe
40.480 mm
8.934 kNm
0.000 kNm
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SHRI BALAJI CONSULTANCY

2 DESIGN OF TWO WAY SLAB - 51

Limiting moment of resistance of the section without compression reinforcement

= 0.36 * Xumax/d (1-0.42 Xu,max /d) * bd” fck =

Design stress in compression reinforcement =

Depth of compression reinf. from compression face =

Area of compression reinforcement = (Mu - Mujim) / (fsc (d-d")) = Asc =

Area of compression reinforcement provided

Additional tension reinforcement required =

Area of tension reinforcement required for a singly reinforced
section for Mysim =

Total tension reinforcement required = Astt + As =

Hence Safe
Muiim = 20.693 kNm
> 8.934 kNm
Hence compression reinforcements are not required.
fo = 500.000 N/mm’
da = 15 + 8/2
= 19.000 mm
0 mm’
= 0 mm’
Asz = 0 mm’
Ast = 0.000 mm’
Ast = 0.000 mm’

TORSIONAL REINFORCEMENTS

Torsion reinforcements at corners, whose two edges are simply
supported (Cl. D.1.8 of IS 456)

Torsion reinforcements at corners, whose one edge is simply
supported (Cl. D.1.9 of IS 456)

CHECK FOR SHEAR

= 3/4* 167.141

125.356 mm’

= 1/2 * 125.356

As per Table 3.15 of BS 8110-1 the shear coefficients are as follows

62.678 mm°

Short span coefficient Bx Long span coefficient By
Ty continuous edge di&c{:g:;uous continuous edge discc::jt‘i:;uous

1.300 0.530 0.350 0.000 0.280

1.400 0.550 0.360

1.321 0.534 0.352
Shear force at the long continuous edge =PBaxWxix= Vax = 17.286 kN
Shear force at the long discontinuous edge = Baxx W x Ix = Vax = 11.393 kN
Shear force at the short continuous edge =PByxWxix= Vey = 0 kN
Shear force at the short discontinuous edge = Bayx W x Ix = Voy = 9.383 kN
Check for shear near long edge :
Shear force due to design loads Vu = 17.286 kN
Effective depth d = 96.000 mm
Nominal shear stress (Cl. 40.1 of IS 456) Tv = Vu/bd

= 0.180 N/mm’

Maximum shear stress (Cl. 40.2.3.10f IS 456) Terax: = 1.400 N/mm?
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T = SHRI BALAJI CONSULTANCY

e

DESIGN OF TWO WAY SLAB - S1

v

> 0.180 N/mm’
Hence SAFE
Area of reinf. provided = 251.327 mm’
Percentage of reinf. provided = 100As/bd = pt = 0.262
From table 19 of IS 456,
pt Te
0.250f 0.360
0.500] 0.480
0.262| 0.366
Factor k as percl. 40.2.1.1 of IS 456 k = 1.300
Design shear strength of concrete Tk = 0.475 N/mm’
> 0.180 N/mm’
Hence SAFE
Check for shear near short edge : :
Shear force due to design loads Vu = 9.383 kN
Effective depth d = 88.000 mm
Nominal shear stress (Cl. 40.1 of IS 456) Ty = Vu/bd
= 0.107 N/mm’
Maximum shear stress (Cl. 40.2.3.10f IS 456) Te max - 1.400 Nlmm2
> 0,107 N.fmf\n2
Hence SAFE
Area of reinf. provided = 251.327 mm’
Percentage of reinf. provided = 100As/bd = pt - 0.286
From table 19 of IS 456,
pt Te
0250 0.360
0.500] 0.480
0.286] 0.377
Factor k as percl, 40.2.1.1 of IS 456 k = 1.300
Design shear strength of concrete 1k = 0.490 N/mm’
> 0.107 N/mm’
Hence SAFE
9 LIMIT STA F SERVICEABILITY - DEFLE N & CRACKI
A CHECK FOR DEFLECTION
Allowable long term deflection (Cl. 23.2 of IS 456) = Ix /350
= 10.229 mm
Basic allowable span to effective depth ratio (Cl. 23.2.1 of IS 456) = 26.000 mm
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SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - 51

Steel stress at service loads fs =

Modification factor for tension reinforcement (Fig. 4 of IS 456) =
Meadification factor for compression reinforcement (Fig. 4 of IS 456) -
Allowable span to effective depth ratio =
Actual span to effective depth ratio =

CHECK FOR CRACK WIDTH AT MIDSPAN

Allowable crack width (Cl. 35.3.2 of IS 456) =

L)

acr,

e~

Distance of the point considered to the surface of the nearest

longitudinal bar T
Minimum cover to the longitudinal bar Crmin =
Overall depth of the member =
Depth of neutral axis X =
Effective depth d=
Modulus of elasticity of steel reinf. Ea=
Modulus of elasticity of concrete Eec =
Modular ratio m=
Maximum moment M=
Section modulus Z=
Maximum compressive stress in concrete fc =
Maximum tensile stress in reinf. Steel fs =
Average steel strain at the level considered =
Maximum allowable strain =
Average steel strain at the level considered Em =
Design surface crack width (Annex F of IS 456) Wer =

# .
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0.58 fy Astroqd. / Astprov.
192.860 N/mm’

2.000

1.000

52.000

37.292

52.000

Hence SAFE

0.3 mm

97.789 mm

15.000 mm
115.000 mm
15.168 mm
96.000 mm
200.000 kN/mm”
5000 Ve
22.361 KN/mm”
8.944 mm
6.676 kNm
bd’ /6
1536000.000 mm’
M/z
4.346 N/mm’
fc*m
38.875 N/mm"
fs/Es
0.194
0.8Fy/Es
0.002
0.002
3 acr Em

1 + 2(8c~Cmin)/(h-x)

0.221 mm
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i@ DESIGN OF TWO WAY SLAB - S1

< 0.300 mm
Hence Safe
C CHECK FOR CRACK WIDTH AT SUPPORT OF LONG EDGE
Allowable crack width (Cl. 35.3.2 of IS 456) = 0.3 mm
Acr
O

:ﬁf;?urﬁnt: t;:ar point considered to the surface of the nearest el 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 Ee= 5000 Vfex

= 22.361 kNfmm’
Modular ratio m= 8.944 mm
Maximum moment M= 8.902 kNm
Section modulus Z= bd’ /6

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

= 5.796 N/mm°
Maximum tensile stress in reinf. Steel fs = fc*m

= 51.837 N/mm"
Average steel strain at the level considered - fs /Es

= 0.259
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 8cr Em

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

Pt
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SHRI BALAJI CONSULTANCY

DESIGN OF TWO WAY SLAB - 51

D CHECK FOR CRACK WIDTH AT SUPPORT OF SHORT EDGE

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

O

Distance of the point considered to the surface of the nearest

longitudinal bar ke .,
Minimum cover to the longitudinal bar Coin = 15.000 mm
Overall depth of the member = 115.000 mm
Depth of neutral axis = 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 Vo

= 22.361 kN/imm”
Modular ratio 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 cr Em

1 + 2(acr-Cnmin)/(h-x)
B 0.000 mm
< 0.300 mm
Hence Safe

10 SLAB REACTIONS

Refer code SP 24-1983 CI:23.5 W
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Unfactored long beam UDL reaction due to dead load

Unfactored load = 4.025 kN/m’
= 5.829 kN/m
Unfactored long beam UDL reaction due to live load
Unfactored load = 2.000 kN/m’
= 2.896 kN/m
On the short span, wix/3

Unfactored long beam UDL reaction due to dead load

Unfactored load = 4.025 kN/m®
= 4.803 kN/m
Unfactored long beam UDL reaction due to live load
Unfactored load = 2.000 kN/m°
= 2.387 kN/m

y—
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Civil Engineering (A) Structural Engineering and experience in the relevant field for

S 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 (MA1) Department, Dated: 04.02.2019,

~_This Registration is valid upto  27.04.2027
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ASSISTANT D&E\HTOR /
MEMBER SECRETARY (I/C),
DISTRICT TOWN AND COUNTRY

PLANNING OFFICE,
MADURAI DISTRJCEM
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