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R.Manivannan M.E. (Struct.)
CHRI BALAJI CONSULTANCY
= 1 Structural Engineer Grade [ (SE)
l n ‘ Reg.No: 03/2022 (Gr I
!r '! 7. First Floor, North Gate, 5.5.Colony,
“ Madurai 625 016 .
Ph. : 86089 70943
Email ; T4rmanivannan{igmail.com

RTIFICATE FOR STRUC IGN 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 Ward No.23
-Block-28-T.S Nos.5,7/5,7/6,7/7,7/8,13/2,13/3-(At ponmeni
village old S.No0.147/1,2,3,4, 7,8A 8B,9,10)-Site Area of

4876.39 sq.m - proposal of Residential Building (Stilt + 5 floors) for
FSI area of 8922.36 sq.m ( 69 Dwelling units)

we cerify 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 IS456,1S 875 and other
relevant codes, and it is structurally safe & sound.

R. HAHI#AHHAH. M.E.,(Siruct.)

Structural Engineer Grade | (SE)
e ossion)
ansu
7, First ngnr. North ﬂ:ﬂ.
8.5. Colony, Madural - 625 016
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STRUCTURAL DESIGN STABILITY CERTIFICATE

This is to certify that the PROPOSED NEW CONSTRUCTION OF RESIDENTIAL
FLATS IN OM SNO : 147/1.23478A889.10 at PONMENI VILLAGE,
MADURAI WEST TALUK, MADURAIL (DT). S WARD NO-23, BLOCK-28,
T.S.NO:5,75.7/6,7/7,7/8,13/2,13/3, MADURAI CORPORATION,

(MADURAI CORPORATION WARD - 69)

1. 15 456-2000, code of pructice for plnin and remforced concrebe, with M25
concrete  grade tor RC.C.  components.

2. 15: B75-1987. code of practice for design loads for building and structures.
3. IS5 1893-2002, criena for carfhquake resistant design of structures,

The building Designed by me consists of St + FIVE floors + Stair Case Head
Room, Lift Maching Room and Water Tank, The BR.C.C. building frome of the
structure 15 designed as per the Indian Swndard code of practice for concrete and
loadings. The loading stress parameters are within bmits of practice of National
Building Code and other Bureau of Indian seandards code.

The Structure will be Construcied ps per owor strecturn]l  Design oand detailing  of
reinforcements  given in our drawing from  foundation to roof slob. Regular Site
Inspection will be done to ensure Quality of Work and Materials usad.

As per coloulstions & Detailing the above said buillding 18 structurally safe.

oo

K. MANIVANNAN, M E_ (Struer.)
Structursl Engineer Gradal (SE)
Htrf. No: 03/2022 (Gr 1)
8hri Balaji Consultancy
7, First Floor, North Gate,

8.a Gnhn.y Madurai- 625016
Ph: 86089 70943
Farmanivannan@gmail.com




STRUCTURAL DESIGN CALCULATIONS
(LOAD CALCULATIONS)

STRUCTURE:

The proposed Building has boen envisaged ss R.C Framed Structure with Srili
+ Five Upper {loors, The Stilt Floor is intended for Car Parking Unlity. The upper
Floors from 1"t0 5" are intended Tor Residential Uility,

ANALYSIS & DESIGN:

The Structure has been idealized a5 3D Frame, with R.C Siab & Beam. All
Beams are intereonnecting  with Columns, The design of all R.C components s done
using’ Limit Siate Meéthod.
The following codes of the Indian Sandards are adopted in the Structural Design:

I5: 456-2000 Plain and Remnforeed Conerete-code of
Practice {Fourth Revision)

IS: E75-1987 Code of Practice for Design loads (other
thon Esrthquake) for Buildings and
Structures.

Part (1) - Dead Loads-Unit Weights of
Builcking Materials and Stored Materials
(second revision)

Part (2] - Impact Looads (second revision)
Part (3) - Wind Loads (second revision)
Part {4} - Snow Loads (second revision)
Part (%) - Special Loads and Load
Combinations

1S: 1§93-2002 Criterin for Earthquake Resistant Design

of Structeres (Filth Revision) z

R. MANIVANNAN, m.E_ (Struet,
.'lﬂ!ﬂl‘l#. Engineer Gradel (SE) '
Orf No: 03/2022 (Gr 1)
II'I Blliji l:.'nnuull:
Irsl Floor, North Gate,

I.Ii . Madurai - 625 016
Ph: 86089 70943
Tdrmanivannan@gmail.com




IS: 13920-19493 Ductile Detailing of Remforced Concrete

Structures Subjected 1o Seismic Forces-

Code of Proctice.
SPT: 1983 Mational Building Code of India 1983,
SP: 3(S&THI9ET - Hand Book on Concrete

Reinforeement  and Dictailing,

5P ZMS&T)-1982 - Hand Book on Concrete Mixes,
SP: 16(SET)-1980 - Design Aids for Reinfirced  Concrete to
I5: 456-1978,

The concrete grade assomed for all B.C Column iz M 25 and oibers M 25, The Steel

grade considered m the design s Fe 500,
R. MﬁHlGﬂHH.ﬁH. M.E..(Struct.)

Structural Enginear Grade (SE)
H:i# Mo: 03/2022 (Grl)
Balaji Consultancy
T, FIrﬂFIunr North Gate,
55 Colony, Madural - 625 016
Ph: B60OBS 70543
T4rmanivannani@gmail.com



- I SHEI BALAJI CONSULTANCY
Lﬁ. . DESIGN OF ISOLATED FOOTING F1

1
Unit welght of reinforced concrete ¥ = 25,000 kN/m3
Environmental exposire oondition [Table 3 of 15 454) = Moderate
Crrade of concrete [Table 5 of 15 456) - M5
Graile of stoe] = FeS00
Characteristic strength of concrete [Table 2 of 15 456) fck = 25.000 N/mm2
Charactertstic sirength of reinf, steel = Yield stress of reinf 6 B 500,000 N/mm2
steel [cl. 36.1 af IS 456)

2 DIMENSIONS
Footing plan dimension along X axis L - 438 m
Footing plan dimension along ¥ axis W . 438 m
Thickness of footing i = 610 m
Column plan dimension along X axis a = LZ30 m
Column plan dimension along 7 axis b = 030 m
Depth of footing belumw NEGL H] = L1 m
Eccentricity of the column along X axis % = D00 m
Eccentricity of the column along £ axis T = (N} m

3 SOIL PROPERTIES
Den=ity of soll &l = TR.000 kN /m3
Met hearing capacity of sail (from soil repart) . 110.200 kN/m2
Nlﬂw'lﬂtgmﬁﬁ-sﬂi = 111.Z+ 18*L.1

. 145.000 kN /m2

Coeffident of soil friction, | = 0400
Depth of water @hle from NGL in m * MA
Liplift force due to water table = LODD ki

4  DESIGN PARAMETERS
Factor of safety against overturning (C, B.1 of 15:875 [Part 5] = L1400
Factor of safety against uplift = 1.200
Factor of safety against stiding [with (L% DL} (CL 8.1 of 15:875 [Part 5] = 1400
8 increase o SAC for load combinations with setsmic loads = 25,000 %
Table 1 0§ [5:1893 [part1]): 2002
), increase in SBC for lead caombinstions with wind leads = 25,000 %

CLE1 of [5 875 (part 5) - 1987

R —

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

Shr Balaji Consultancy
' 7, First Floor, North Gate,

§.5. Colony, Madurai - 625 016
Ph: 86089 70943
T4rmanivannan@gmail com




3

SHE! BALAJI CONSULTANCY
- DESIGN OF [SOATED FOOTING FI

5

D=21m

W= Z4384m

Moke =
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Plan

The abowve sketch is not to scale, The dimensions are shown only for illustrative mirpose.

The sign conventions followed are same as that of STAAD,
R. HAHWEHHAH, M.E. (Struct.)

Btructural Engineer Gradal (SE)
;th-g No: 0312022 (Grl)
Balaji Consultan
T, First Floor, Morth GI?:
£.8. Colony, Madurai- 625 016
Ph: B6089 70943
Tarmanivannan@gmail.com



- DESHN OF ISOLATED FOOTING F1

| g | SHEI BALAJT CONSIILTANCY

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

Horlzontal losd in X direction at top of footing = Fat
Vertical boad in ¥ direction at top of fvoting - Fyt
Hurrzontal lnaid in 2 direction at top of fonting = Fzt
Moment about X axis at top of feoting = Maur
Moment abowt £ axis at top ol feoting - Mzt
Tabie 1 ; Loads at tep af foating (from the reactions fram STAAD)

A Fut Fyt Fzt Mt bt

(kM) [k=N] (kM) (kNm) | (kNm)

i“;ﬁl} LOAD [0} -AL.22%) -BEIL19d LN | (L DEN LR
LIVE LOAD [LL] i.151 HILZ0H] D016 ll.LHH:II {10
WIND LOAL N +X -CP1 Al [k I:I.IlliH.II LURRTEN | ll_[m-ﬂl LLARLIEY
WIND LOAD IN +X +CPL A1 Gl 1r.[ln:r«llJ ir.uuul 1r.lJ{Hi| {1, Lk
WIND LOAD TN X +CBI soosl  ooosl oooo] osos]l ooon
WIND LOAD 1N -X =CPI 0.0E I'F.I:II.'I-I'SI .00 I]I 1.0 LLHELIEY]
WIND LOAD IN +Z «CFI [TATT] u.[ll;ml n.nm‘pl [IRLD] AT
WIND LOATY IN 42 -CP) {0 n.mml n.mml u.um:l {17300
WIND LOAD IN -2 +CPI Ab.OHME ik IIIﬂ-IIII ﬂ-l:ll]{IJ_ E-I.IITII:II LLHRLI]
WIND LOAD 1N -2 -CF| b ik 1b.ill1"l"| tll.l'lﬂill ll.l‘.li.lllil 0,000
SEISMIC LOAD IN +X direction {r.0dHh ﬂ-.IZItH!I ﬂ.IZIIH.II II.HIH'.II LLHRLIEH
SEISMIC LOAD IN <X direction [I'.IIIEH.II L] I.'.ILHJI U.IJI.H.II l.J.IJI.HiII {101k
SEISMIC LOAD IN +Z direction ll-tllHll lh.ﬂﬂl]l II.I'II'I-I'II l.'l.l'.'lﬂl'll o, Dk
SEISMIC LDAD IN -2 direction {1 DEHE L IJ':HJI H.I'llllll 1!'.F|‘.H'.I-I_ LLRELLEH
LIVE LOAD ON ROOF [LLR) {14002 i 1.Z{~IHI u,mml u,umll a0

"169&-—-“!———

R. MANIVANNAN, M E._.{Btruct.)
Structural Engineer Gradel (SE)
Reg. No: 0372022 (Gr )

!h.# Balaji Consultancy
7. First Floor, North Gate,
§.5. Colony, Madurai- 625 016
Ph: 86089 70943
74rmanivannan@gmail.com



SHEI BALAJT CONSULTANCY
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- DESHN OF ISCHATED FOOTING FI

Table 2 ; Lood combinations [Unfactored - Serviceability lond combinations] - as per table 18 of IS 456 : 2000 - Loads

at tap of footing
Lot crmbinations [:::] [];Jrrit} ﬂ'::] 15::;?11 [F:I'lfﬂ

1,0 DL + a*L0 LL+a*10 LLR 0137] -s09.127]  oazel  oooo oo
1.0 DL + LWL +X +CP1 oz20] ss193]  oa1s]  oooo]  noool
1.0 DL+ LWL «X -Ci7 -I:I.Ei."‘!l <S4R B3 aiig I].[II]-UI £.000
1.0 DL + LOWL -X +CFl 0229 -sea193 0119 E:ﬂ 0.000
1.0 DL + 1.0 WL -% -CP1 0220 -545.19:1 patel @, dLoan
1.0 0L+ 1.0WL +T +«CH 0,225 -S4A.103 0119 |1|]|:||:|I 6,00
1.0 DL + LOWL +%-CP1 orzo] ssarea] 011l nooo]  ooeo
1.0 0L + 1L.OWL -2 +C91 oz29] semiea]  o119]  oooo]  eoeo
1.0 DL o+ 1.0 WL -3 -CP «[, 230 '5-'5."33' 119 0,000 0o
1.0 DL +a*0.8 LL+=a"0.8 LLE = 0.8 WL +X+CPI -0.156 -EHE.MI I:I.l_ZT &D‘ﬂl:l w
1,0 DL » a*0.8 LE+a*0.8 LLR + 0.8 WL +X-CP8 0156] s96940]  01z7]  oooo|  wooo
L0 DL #a*0.8 LL+a"0.8 LLR + (8 WL -X+CPI -ﬂ.lgﬁl -EEEM! 0127 l].l.'ﬂﬂ! LR LI
1.0 DL #4*0.5 LLeg*0.8 LLR + 0.8 WL -X-CFI .0.156] 596940 0127)  om00] 0000
10 DL+ a*0B LL+a" DB LLR + 0OWL +Z+CPl | 0156 596940  0427)  wooo| 0000
10 DL+ 308 L+ DA LLR + 08 WLZ-cPl |  -0188] -sosasol  0azz]  aooo]  nooo
10 DL+ 30, 8LLsa*08 LLR + 08WLZ+cPl |  -0456] 96040l w0127l  0o0o]  naoo
1.0 DL + 30, 811+2*0.8 LLR + 0.8 WL -Z-CPI 0156] sos040]  0a27]  oocol o000
10 DL + LOEL &X 0329] 548193 o119  ooon] oo
1.0 0L = M' rK 11229' -548,193 0119 0,000 “.ﬂ'ﬂ'n]
10DL + LOEL +2 0229) 548193 0119)  0.000 1@1
10 DL+ LOEL-Z 0229 samisal o119  wooo|  oooo
1.0 DL+ b*0.8 LL + 08 EL+X -ﬂ-lggl -565,835 0122 {00 “.IHH]]
1.0 DL+ b*08 LL » 0.8 EL -X .199) 565835 0172 00| 0000
l.ﬂ-ﬂ'l..i- h*0.8 L..I..-I-ﬂﬂ EL+Z -ﬂ.'lggl -SG5 H35) 0122 LA LUILE)
1.0 DL ob* 0.8 LL + 08 EL -2 o199l seseas|  oazz|  owoo]  0e00)

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

Shri Balaji Consultancy
7. First Floor, North Gate,
§.5. Colony, Madurai - 625 016
Ph: 86089 70943
74rmanivannan{@gmall com



SHRI BALAJI CONSULTANCY
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« DESIGN OF ISOLATED FMTING Fi

Table 3 r Load combinations {Factored - Strength load combinations] - as per toble 18 of 15456 : 2000 - Loads af top

e Fat Fyt Fat Mt Mzt
R pewy | gewy | ey | pem) | pNm)

150+ C*LS LL+ C*I.5 LLR —EI.EEIE| 13,690 {1193 LI (L]
1.5 D0+ 1.5 WL +X Ll -G.E-H!_-EI_?;E'M' 1179 1.1 AR
L5 DL« 1.5 WL +X -CFI -I]-.E-Hi 82229 g.17a (X1 LR
LS DL+ 1.5 WL -X +CPI -ﬂ'..ii-l]_ -HEA TN {179 ﬂ-'[H'HII Ilﬂ'ﬂﬂj
15 DL+ 1.5 WL-X-CPl 0384 822200 0479 oovol  oooo
1.5 DL + 1.5 WL +Z +CPI 0344 HZZ290) 079 umm| 0000
1.5 0L+ 1.5 WL+ -CPl {344 -H22.290 179 u.-u-m| AL
1.5 DL+ 1.5 WL -2 «CPl (| 222N 1179 ﬂ-ml DJ}W'
1.5 DI + 1.5 WL -Z -CPI o344 we2o00] 01|  oooo]  ooool
0.9 DL+ 1.5 WL + X +CH -0.206) -493.374 0.107 ll'ﬂ'”l ﬂ-ﬂﬂ'ﬂl
03 DL + 1.5 WL +X -CP1 {1206 49337+ {107 ﬂ.ﬂ'[l.ll IJ.IH.ILI|
09 0L + 1.5 WL -X +[CP1 206 493374 10 'I}.{Hml |lﬂ'|'.||]|
0.5 DL + 1.5 WL =X -CP E.-EII- 43374 Doy CLOO0 I].ﬂ[l{li
0.5 L+ 1.5 WL+ +CPI {1206 -493.374 107 I I:Lmr
0.9 DL + 1.5 WL + 2 -CPIL -0.20%]) -493.374 L LUF ﬂ-'ﬂ'[ml E.Wﬂ'
0.9 DL + 1.5 WL -Z +CPI 0206 493374)  0107]  oooo]  ooool
2.9 DL + 1.5 WL -2 -CPI e 0InF ﬂ.lHI{I[ I:I.-Elﬂllt
12 0L+ CTI2 1L « L2 LLR 4 1.2 WL +¥X +CP1 AL 16RG|  -THHLH5E 0,154 D.I]DL'II I!I.I:Il.'.lﬂi
1.7 DL+ 5*1.32 l..i +#0"1 ﬁﬂ + I.g WL +X -GPI AL165| -TALDRE L15% ﬂ.-ﬂ'[lﬂ} I:Lﬂl:llll
120L+CL2 L + C*1.2 LLR + 1.2 WL -X+CPl L1655 -TFILO5E 154 -D.[I-Hﬂi U.ﬂl'."ljl
L DL+ %12 1L« C*1.2 II._I.FI.+ 1.; WL =X-CPl AL1HG] -TROY5E L154 ﬂ-ﬂﬂﬂi IIDD[II
1Z0L+C*12 WL+ C"1LZLLE 4 1.2 WL +F +CPI 0168 -TINDHE L1544 D.[I'I'.'.I'DI I:I.DEIJI
12D0L+C* 12 LL » C* 1.2 LLR # 1.2 WL +Z -CPFl 165 -TINI5E 0154 'I.'l-{il}ﬂ[ MI}‘I][
L2 DL+ C*L2 L8+ C*1.2 LLR + 1.2 WL -Z +CP| 165  -TIL9HT 154 H.WDE Ilﬂﬂ[l|
1.7Z0L+C*12LL = L2 LLE + 1.2 WL -Z -CPL “lsa| -TFING5F 0.154 D..[I'[ﬂ[ U.ﬂﬂl.li
L5 DL + L5 EL +X 0344 822790 0479  ooool oooo|
1.5 0L+ 15 EL-X U344 -ﬂzu?ﬂl L8 i | ﬂ.ﬂ[lur ﬂ.ﬂ'ﬂﬂ’
15DL+ 15 EL+Z o3s4] m22200] 0179  oooo]  noool
1501+ L5 EL-Z o344 22200  o0179]  oooo|  noool
0.9 DL + L5 EL +X 0206 493374 0007 u.lrm.l! IZI.lI.:IlFI.II
0.9 0L+ 1.5EL-X D0 4337 o7 ﬂ.ﬂ-l:lﬂi l.'-l.ﬂl:'ﬂl
9 1¥L + 1.5 EL +7 {206 -4093.374 107 B.{H]'[Il LD
09 0L+ 15EL-2 AL A0 491374 iu? ﬂ.ﬂﬂ]l Do
1.2 OL + b*1.2 LL + 1.2 EL 4% 1230 -BE4 2% 1480 ﬂ.ﬂﬂﬂE nono)
L3 BL +b*1.2 LL + 1.2 EL-X o230] saaz0d]  0148] o000l  noool
120L +b*"1.2 LL + 1.2 EL +Z -I}JJIJJ -G, 294 148 ‘D.{I[H][ [l.l]'[l-l]l
1.2 0L+ b*1.2 LL « 1.2 EL-T -I'I'.I:iﬂ] RS, 254 {148 'I'I.-I'H“ﬂ[ ﬂ-ﬂ‘l]l'l|

R. MANIVANNAN, M.E. (Struct.)
Structural Enginaer Grade I (SE)
Reg. No: 03/2022 (Grl)
sn'ff Balaji Consultancy
7. First Floor, North Gate,

5.5, Colony, Madurai - 625 016
Ph: 86089 70943
T4rmanivannan@gmail.com



~DESIGN OF ISOLATED FOOTING Fi

E | SHEI BEALAJI CONSULTANCY

Self weight of footing 5w = 25%2.4384 * 24384 * LG
z -A0.67% kN
Weight of sofl above looting WS = 18 ® {24304 24384 - 023031
= 157,616 kN
Updift force due o water ahle Fu= L000 kN
Horizental load in X direction at bottom of footing e = Fxt
Vertical Inad in ¥ direction at bottom of [eoting P= Fat = SW + W5 - Fu
Horizontal laad i £ direction at bottom of footing = T
Moment about ¥ axis at bottom of feoting M = Mxt + Fat*t + Fy*es
Moment ahout T axis at hottoem of footing Mz = Mzt - Fxi® 1+ Fy"ex
Table 4 : Loads at bottom of foating [Unfactored load combinations for pressure & overturning check)
SO RO wg | pe0 | g | oo | o)
L0 DL + a*L0 LL+a" 1.0 LLR -L137] #5741k 129 <0078 -LL05R4
10 DL+ 10 WL «¥ +CF| 0,229] -THh4E2 0L119] 0073 0140
1.0 OL + 1.0'WL +X -CP{ -.2249] -T96.482 0.119] -0.073f -0.140
1.0 DL + 1.0 WL -X +CF1 1229 -TH6482 .1 19| L073) 0140
1.0 DL+ 10 WL-X -G AL229|  -TRAAE ﬂ.li‘!t —ﬂ.ﬂ'ﬁl 0140
LA DL + 1.0 WL +E+CP[ 220 -Pa64H2 ﬂ.II":‘—F D.073] -0.140
L0 DL + 1.0 WL+Z -CPI {9  -THAHE 11 ILO73) -0.140
L0 DL+ 1.0 WL -Z +CPl L2329  -TREAHD D119 0073 -0.140
1.0 DL + 1.0 WL -Z -CPI -0 -Fab4R2 I:LIHI; -D;[lﬂl -0.140 |
1,0 Bk + a*0.0 LL+a* 08 LLR + 0.8 WL +X+LPL 0.156]| -B45.229) 0127  -0.077) -0.095
1.0 DL #a*0.8 LL+a*0.B LLR + 0.B WL +X-CP| -L156] -B45.224 0127 -0077) 0095
1.0 O, +2*0.8 LL+a"0.8 LLRE = 0B WL -X+CP L1586 -ME.E'HI a2y 00778 -0.095
1.0 DL +a*08 LL+a*0.8 LLR + 0.8 WL -X-CF1 ML 156 -Hﬁiiﬁl 0127]  -0.077] -0.0495
1.0 DL+ a*0.8 LE+a"0.B E + (.8 WL + 2+ -, 156 -B#E.E!':II 0127 -0.077] -0,095
10 DL+ a*0L8 LL+a*06 LLR « 0.8 WL +#-CP -L.156 -345.229!_ 0127 -0.077] -0,095
1.0 O, +a*l, BLL+a*08 LLE + 0.8 WL -2+ -, {1 56) -E-'l-E.II"ZII (1 -0.077] -0.095
1.0 DL +a*0, BLL+a*0.8 LLR + 0.8 WL -Z-C1"l -0.156 —E#E.EE'iI 0127 <0077 -0.0895
1.0 DL + 1,0 EL +X (L2239  -7O64E2 0119  -0.073] -0.140
1.0 0, + 1.0 EL-X rIlII‘E'I -7 I6.4BE .1 I'!I =073 -6, 140
1.0 DL + 1.0 EL +2 -D.ZE‘BI_ -TO64AE| EL]HI -D.IJ'J':!I -0, 140
1.0 DL + 1.0 EL -2 rE.EE“!I ~TRa4HE 0119 -0.073] -0.140
1.0 DL + b8 LL + 0.8 EL +X -I:I.HHI -H14.124 0123  -0.075] -0.121
1.0 B+ 5%08 LL + 0.8 EL -X rﬂ.ﬁlgl -H14. 124 01:2 .010] -i121
1.0 DL+ b%0.8 LL + 0.8 EL+Z -I:I.HEII “H14.124 0.1z2 0.075) -0.121
1,0 D1, #h* 0.8 Ll + 0.8 EL -2 -I:Ll*;HJI -814. 124 I:I.:lII.l 0.075] -0121

R. MANIVANNAN, M.E_[Struct.)
Structural Engineer Grade 1 (SE)
Reg. No: 0372022 (Gr1)

Shri Balaji Consultancy
7, First Floor, North Gate,

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



- INESIGN (KF ERFLATED FOOTERG FE

[ SHRI BALAJI CONSULTANCY
e

Table 5 + Louds ot beltowm of fouting {Uafociored lood combinations] - fer sliging check

Load Combinations E"mij [:!:j l::r; [:ﬁﬂt':J_ :;;
0.9 DL + a"1.0 LL +a*1.0 LLR 0114 -805.042 0117 =0.071 ALDT
L% L= 1.0 WL =X +CP| -0.206] -T16.H34 0.1a7 -i1.065 {126
09 0L+ 1.0 WL +X -CPL (L2206 -7 1&&:2!’ 0.197 -5 (L1256
0.5 0L+ 1.0WL-X «CFI 0206 -T16834 107 {065 L1286
0.9 DL + 1.0 WL-X -CPI -0.206| -T16H34 k107 =i} h65 {1126
0% L+ 1.0 WL 2«01 'U.Zﬂhl =T16.834 2,107 -{.065 k126
0.9 DL + 1.0 WL +Z -CP -G.EI]E! -T16H34 0,107 {65 (i 126
0.9 DL + 10 WL -Z +CP 0206 716834  0107] 0065 0126
0.9 DL + 1.0 WL -2 -CP| -0.206]  -T16.834] 107 LGS k126

0,9 DL+ &"0u LL + a0 LLA + 0.8 WL +X + 011 -0.133| -Te5.5H1 {115 070 {0
00 0L+ a*08 LL » 308 LLE + 08 WL =X -CP 133  -TH5.5H]1 115 -0.070] -(081
0.9 DL +a"08 LL + a®0L8 LLR + 0.8 WL -X +CPl -1.133]  -T65.5H1 115 -0.070 081
0.9 DL+ a*0p LL + a%L8 LLR « 0.8 WL -X -CP -0133] 765581 115  =-0.070 L]
0,900 +7*0.8 LL + 3" LLE + 0.8 WL =2 +CFI {L133| -765501 115 -0070)  -0uOE1
OG0 + a8 LL + a0 LLE + 0 WL +2 -CPI -0.133] -765.501 115 0070{ =008
0.5 BL & g*08 LL + 308 LLE + 0.8 WL -Z +CF1 133 -76558] 0115 -0070f -0081

0.9 DL 4 a®0B LL + a®0UH LLE + 0,8 W0 -2 -CM -ih133| -TR5.5H1 115 070 =LA
0.9 DL + 1.0 EL +X {L20h| -Ti6834 0107 =0.065 -[L12h
5 IJL'r_'.I.ﬂ EL-X -L206{ -7168H34 a7 {65 L1234
0.9 0L+ 1.0 EL +% -(206| -TlaH34 {107 - -0ub5 o
0.9 DL + 1.0 EL -Z D.206) -T16.834 D107 0065 0126
0.9 DL + b*0.8 LL + 0.8 EL +X 0.176] -734475] 0110 0067 0107
0.9 DL + b*0.8 LL « LB EL -X 1%a|  -T34475 i1 1:][ 08| 0107
0% OL + b"0.8 LL + LA EL +% AT -T34.475 il 'I.ﬂl -7 HLLOT
0.9 0L +b® 0.8 LL « DLHEL -2 -176| -734475 i1 1{I| (57 0107
8 CHECK FOR PRESSURE
Base rea A= 24304 " L4384
= 59446 mi
Section mudulus [ axis] Tx = ZAGR4 1438402 6
2416 mm3
Section mululos (2 axis) = TAIR4 " LAZHAAD J 6
2416 mm3
Preasure ot cormer A PA = <A s My Ex+ Mz /T2
Pressure ot corner B PR = P s Mxf ix - Me f iz
Pregours at carner C PC = “PJA - M B Mz SR

Pressure at corner 0 = P - M Ex - Mg f i
R. MAHWENHAH. M.E., [Struct.)

Structural Engineer Grade I (SE)
Reg. No: 0312022 (Gr 1)
Shri Balaji Consultancy

7, Firat Floor, North Gale,
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Ph: 86089 70943
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SHRI BALAJI CONSULTANCY

L

- [ESMEN OF ISLATED POOTING F1

Table § ;: Presvnres ol four cormera of the foating

Gross pr. al four carpers (kN /m2)

L DL +h* 0.8 LL, + 0.8 EL -2

Lasad Combinatiomns
FA PH ™ PO

1.0 OL = a*1.0 LL+a*LO LLR 144.14 14421 14430 | 14427
1.0 DL & 1.0 WL =X+ 13THT 133,98 13393 134.05
1.0 DL = 1,0 WL =X -1 133.87 133.98 13353 | 134.05 |
L DL # 1.0 WL -X +CFI 13387 133.98 13393 | 134.05
10D+ 1.0 WIL-X -CPL L2XE7 133.9% 13393 134.05
1ODL= 1.0WL =X <CP L3387 133.98 13393 | 13405
10 DL+ 1.0WL «E -CP 1331.87 133948 13393 | 13405
Lk DL+ 1.0 WL -T +CM 13387 L3398 13393 | 13405
Lo DL+ 1.0 WL =E -{P 13387 13394 133.93 | 13405
L0 DL # a*0.8 LL+2"0.8 LLR + 0.8 WL +X+CPl 142008 14116 14215 | 142.23
1.0 0L + a8 LL=a*(.8 LLR + (LB WL +X-CPM 14208 14116 142,15 | 142.23
_‘:__.lj[ﬂ,.-ti"ﬂ.ﬂ LL#a*0.8 LLR + 0.8 WL -X+CPl 142,08 142 1 142,15 142.23
Ly DL #a®if Li+a™Li LLR + 08 WL-X-CfM 14208 14L1i 14215 | 14423 |
LO DL & a*0.8 LL+a*0.8 LLR + 0.8 WL +Z+LP| 142.08 14216 142,15 | 14223
A0 DL+ a8 LL=a"i 8 LLE + WL, +3-CP1 142.08 14L16 14215 1-1-1_.;_3___I
L0 B0 4+ a™0, BLLea™8 LLR -+ (L WL -£+CP1 142.08 14116 142,15 | 14223 |
LA DL+ g $LL+a"08 1R + 0.8 WL -T-CP1 142.08 I42.156 142,15 14223
L DHE + L0 EL =X 133.87 13N 134,93 13405
1O 0OL+ 1.0 EL - 133.87 13394 13353 | 13408
1AVDL & 1.0 EL 2 13307 RS 133.93 13405
LiDL#+10EL-X 133.87 13398 13393 | 13405
M + h'ﬂﬁ.f-ﬂ.ﬂ'ﬂ__..fl 1 3404 L36.54 136.490 13701
10 0L+ b*0.A LL + Ul EL -X 136,87 12607 13608 | 134598
L DL & b*0.8 LL « DB EL +7 13684 [ 36.94 13690 | 137401

13604 13694 13690 | 137001

R. MANIVANNAN, M €. (Struct )
Structural Engineer Grade [ (SE)
.No: 03/2022 (Gr1)
Balaji Consultancy
7, First Floor, North Gate,
5.5. Colony, Madurai- 625 016
Ph: B608S9 70943
T4rmanivanneanf@gmail.com



&I SHRI BALAJI CONSULTANCY
(M ™ « BESTGN OF ISOLATED FOOTING 1
Table T Feax
" Allpwahle |Owerburd
Laad Combinations Pmax |Met SHEC R SBC  |enpr Girmss SBC
kNfm2 |kNfm2 inSBC |kN/m2 |kN/m2 [kN/m2
10 0L+ 3" L0 Ll+av L4 LLR 18427 11132068 0¥ 1112 378 149
1.0 DL + 1.0 WL +X +LP] 13405 111200 25 139 37.8) 1768 |
1.0 DL + 1.0 WL +X-CP1 13405 111200 25 139 37.8| 1768
1.0 0L + 1,0 WEL-X «C3 134,06 111200 25 139 3‘.-‘.3[ 17648
1.0 DL + 1.0 WL -X -CPM 134.05 11120k 25 139 3-7_'._3[ 1768 |
1.0 DL+ L0 WL «E «CPI 13405 111300 25 139 3':".H| 17h8
1.0 DL + 1.0 WL +Z -CPI 13405 1 lLi'.l[I]I 25 139 ;s?.ﬂ{ 1768
1.0 DL & 1,0 WL -2 «CPI 13406 111200 25 139 3'.!.F.I| 1768
1.0 O+ 10 WL-Z -CP (3405 1112040 5 139 3‘."..3' 1768
1.0 DL + a*0.8 LL+a*08 LLR = 0.8 WL +X+LPl 14223 110200 25 139 37-‘.13[ 768
1.0 0L+ a*0.8 LL+a*0.8 LLE « 0.8 WL +X-CPl 14223 Itt@ﬂ'll 5 119 3T.EII 1768
1.0 DL #a*0.8 LL+a*0.8 LLR + 0.8 WL -X+CPI 14223 il I;.I{I'DI 25| 134 ET.EI 1768
1.0 O #a*0.8 LL+a*08 LLE + 0.8 WL -X-CM 14223 11 L.'.tl]'LlI 25 139 ET.EII 1768
1.0 O & a*0.8 LL+a*0 8 LLE « 0.8 WL +T«CH 142.23 11 lel 5 139 3':"J!|. 1768
1.0 0L+ 2°08 LL+a*0,8 LLRE + 0.8 Wl +Z-CP 14223 11 Lmul 25| 139 ST,EI_ 1768
1.0 O # a*), HLL+a"0.8 LLE + 0.8 WL -2+ P 14223 111.211&]_ 25 139 ET.HI 1760
1.0 DL = g*(, ALL+=a*0.8 LLA + (L8 WL, -2-C7| 142.23 lil-EMI 25 139 Ei'jl LT6H
1.0 DL + L0 EL +X 13405 111200 25 139 37@! 1768
1.0 0L+ L0 EL -X 134.05 i'ii._i.‘ﬂﬂl L5 139 3?.E|I %1
1.0 DL # 1L.OEL +2 13406 11 I.Eﬂﬂl 25 139 ii'.I'.EI 1768
10 DL = 1.0 EL <& 134.05 lll.:.!.‘ml Z5 139 EI'.I'.EI iTa8
L0 OL + b*0.8 LL + 0.8 EL +X 13701 IH.EWI ] 139 ]'I'.EI 1768
1.0 DL & b*0Us LL + 0.8 EL-X 136498 11 E.E{I{II 25{ 135 EI?.Ell 1768
1.0 0L & b*0L8 LL « (L8 EL + 2 13701 11I.2“I3l3| 25 1349 :‘!TBI L 76
1.0 DL #b" 0.8 LL + 0.8 EL -2 13700 11 |.znﬂ| 25 139 3?.E|| 1768

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

Shri Balaji Consullancy
7, First Floor, North Gate,
§.5 Colony, Madurai - 625016
Ph: 86089 70943
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SHRI BALAJI COMSULTANCY

o

- DESTIGN OF ISDLATED FINITING Fl
Tatle 7 : Pmin
Load Combinathons FeE o, Jos of
kM mz Uplift cmact

1.0 0L+ a* L0 LL+a* L0 LLE 1“&4 Mo Uplife (1,000
1.0 DL + 140 WL +X =G 13387 Mo Uplift .00
1.0 DL+ 1,0 WL-X «(11 133HT Mo liplift .00
180 DL+ 1L.OWL =L «CPi 1FEHET|No Uplilt 0
1.0 DL + 1.0 WL.-Z +CPI L3IZET|MNa Uplift 02.000
1.0 DL # a*0.8 LL+a*0.8 LLI & 0.8WL «X+CP1 LAZIHE Mo Uplift Loag
1.0 DL +3*0.8 LL+a*0.8 LLR = 0.B'WL -X+CPI Il-lml|H:: Lplift .00
1.0 DL+ a*0.8 Li4a"0.8 LLR + 0.8 WL +2+CPl I-l-I.ﬂE[Hu Uiphift 000
1.0 DL+ o™, BLL+a"0.8 LLR + 0.8 WL -Z+LPI 142.08)Na Upkift LX)
1.0 DL,.‘I' 1.0 EL +X 13287 No Uplift 004
100L+= 1.0 EL-X lE:!.B'TlHn Uphft LI
1.00L = 1.0 EL +¥ 133.87|No Uplify MK
1.0 DL + 1.0 EL -X 13387 | No Upbift AL{MH)
1.8 DL # b*0.8 LL + 0.8 EL +X 136.84|No Uplift 00400
1.0 D0L + b*0.A LL + DA EL-K IEE-EI'?IHu Uphitt O
1.0 T¥. + b*0.8 LL + 08 EL +& 13684 No Uplift AL{HHED
1.0 DL +b* 0.8 LL + R EL -L 136,84 No Updift (LMD
P max Without Wind load = 14427 kN/md

i 14900 kN mi Hence Safe.
P man With Wind lnaad = 14223

o« 186.25 kNfm2 Hence Safe.
% loss of contadct = o %

< oy % Hence Safe.
The Bearing pressure reached upto Q7% of SBLC

R. MANIVANNAN, M.E..(Struct)
Structural Engineer Grade 1 (SE)
Sameriono)

sul
7, First Floor, North Gate,
5.8. Colony, Madurai - 625016
Ph: 86089 70943
Tarmanivannan@gmail com



1 SHREI RALAJI CONSULTANCY
L&; - IESIEN OF ISOLATED FOOTING FI

o CHECK FOR OVERTURNING

Tablg 9 ; Fector of sofely agatnst verturning

Moiment about X axis {kNm} Moment atsout 2L axls [kim)
Laad Combinations Overtarmi Dverturni

ny Resisting [FOS Mg Resisting [FOS
1.0°L.2 DL + a*1.0"1.4 LL+a*L.0"1.4 LLR -(L{95| -1045.361|5ale 008 -1D45 36 [Sale
LO*LE DL+ 1.0 WL+ X +CFl LT -97 10709 Sale - TER] -STLATL [Safe
1.0%L.2 Bl + 1.0 WL +X -CPl -L087| 47107059 Sale =0.168] 471071 Sale
1.0%1.2 BL + 1.0 WL-X +CPl 87| -471.0709 Safe 0. 168] 97171 [Sale
1.0°L.2 L+ 1.0'WL-X -CFY U087 | -7 10T Safs L 16H] -7 LT [Sale
1.0%LE DL+ 1.0 WL +Z +CP1 ~OET| 4T 1AV Sale -0 168} -9TLOT] |Sale
Li*LZ DL+ 1.0 WL +2 -CFL ~D087| -G71.0709 | Safe -0LEGE] 97T [Sale
1.0%1.2 DL + 1.0 WL =% +CPL T -7 10005 | Sale -0 168] -7 LOT1 [Safe
1.0*1.2 DL + 1.0 WL -£ -CPl -LOBT| 97 L0705 Safe -0.168] -97LOT1 [Safe
LO0°LZ DL+ a* 08 54 a0 8" 14 LLR + 0.8 W -0 -1030.503) Safe -L.E05) -1030.5 |Safe
L0*L2 DL+ a*0A* 14 LL+a"08* 1.4 LLR + 08 W 0% -1030.503 | Safe -0.105) -1030.5 |5afe
1.0*L2 DL +a*0.8"1.4 LL=a*0 814 LLR + 0.8  -0.094] -1030.507}5:fe A.105] 10305 [Sale
1LO0°LE DL +a*0.8%1.4 LLea"08" 1.4 LLR +08W =009 -1030.503) Sule =0.105{ -1{03.5 |[Safe
1.01.2 DL + 2*0L8* L4 LL+a*LE* 1.4 LLA + 0.8 Y ~0rg| 1030503 Sale 0, 106f -103L5 |Safe
1.0%L2 DL+ a*0,0% 14 LL+a"0.0%1.4 LLR + ﬂ.&ﬂ -0.094| -1020.503)5ale -1105] -10305 [Sale
LO0*1.2 DL & 2*0, B*1.4LL4a*0.8%1.4 LLR + I'LB" «[L 054 -IIJ!IJ.S[:IJIE:IE -1105] -103HLS |Sale
1012 DL + 2*0, B* L ALL+a"0.0" 1.4 LLR + n.ml -0 -]ﬂiﬂ.&ﬂﬁlﬁnl’e =0,105] -1030.5 | Sale
1L0*LZ DL » LOEL+X -(L.0BT -H?i.ﬂ?ﬂ'ﬂlﬁ;{g -1,168) -971.071 |Safe
1.0*1L.2 DL+ 1.0 EL-X -0,087 -'il'.l'l.umaliule -1, 168] -971.071 |Sale
1.0%L2 DL+ L0 EL +% =0.087 -'i'.l'I.I:I'."WIEIIE =0.168] -971.071 |Safe
140*1L2 DL + 1.0 EL -Z -[LOBT H‘H.DTB"}ISHIE -QL168] -971.071 |Sale
L0"1.2 DL + b0.8*1.4 L1, + LB EL +X -0.o90| -992.5295)5ale -3.121] -992.579 |Sale
10*L2 DL + b*0E*14 LL « QLB EL-X -0.012 -992.5795]Sale 01421 993579 |Sale
10712 DL+ 08" 14 LL + DA EL =T -0.090] -992.5795)5ale -1.142| -992.579 {Sale
1.0*1.2 DL +b* 06" 1.4 LL + 0.B EL -2 -0.104] -992.5795]5ale -0, 142] -992.579 | Safe

_ﬂiﬂm_
R. MANIVANNAN, M.E.(Struct.)
Structural Engineer Grade [ (SE)
Fh.-_r. No: 0372022 (Gr1)
Shri Balaji Consultancy

T, First Floor, North Gate,
£.8. Colony, Madural -625 016
Ph: 86089 70943
Tdrmanivannan@gmail.com



i | SHEI BALAJ CONSLULTANCY
&I - DESIGN DF ISDLATED FOOTING F1

10 CHECK FOR SLIDING
Table 10 ; Fector of sofely aguinst shding

Along X axis (kN) Along 2 axis [kN)
Load Comblaatiozi Sliding  |Resisting Sliding  |Hesisting
fogre force FilkS furee furee FLIs
0.9 DL + a* L0 LL +a* 1.0 LLR 114 -FEE016T] 2817294 0.117] -322017 | 27559.355
m + LWL +X « L 206 -2B6TIAG] 1391235 OLY0T| -ZBATI4 | 2677.250f
ll.'l-.ﬂ BN = 10 WL +X -CF {206 -2BA7335) 1391245 Li07) -286.714 Iﬁ?T.IEDJ
Il}.ﬂ 0L+ 1.0 WL -X sCFI 26| -286.7335( 1391.235 0L107] 286734 IE'J'?.IE-lli
IEI-.'EI 0L+ 1OWL =X -CM U206 -2B6.7335] 1391.235 D107 -ZRATHY | ZATT.250
Iﬂ-.ﬁi I:I_-l_I + 10 WL +Z+CPl Ai06| 2867335 1391.E35 0107 -EBATI4 | L6TT E50
Iﬂ-.ljl DL+ 1.0 WL +E -CPI 0.206| -286.7335] 1391.235 0L107| -2BA.T34 | 2677250
‘ﬂ.'! DL + 1.0WL - +CP1 -ﬂ.mﬁ| -1BETI35| 13913235 LI07}| -2B6.T34 | 2aT7.250
0,9 DL + L0 WL -2 -CF1 26| -IBATIAE] 1391235 LI0T| -XBA.TI4 ::a??.zsu|
IU-.EI DL+ a*0.8 LL + 3*0.8 LLE  0H WL +X +CF1 A.133) -F06.2323) ZI0BIP0) O115] -306.2%2 IM'I'HHI
I[I-.E DL +a*0.8LL + 2*0.B LLR + 0.0 WL +X -CPL 0133 -3062323 E'.HIH.HEIE 0.115] -306.232 1661‘.?93'
Il:].il DL +a*0.8 LL + a*08 LLI « 0.8 WL -X +CPI L133[ -306.2323 zam,mf 115 -I06.232 | 2667.993

Il]-.ﬁ (] 8 13‘&% l-;"El..EH_R & 0.0 WL =X .r__‘EE U133 -F06Z232I| FIEE YD 0115} -306.232 | 2667993}
lo30t+ s08 1 + a*nm LR < 0BWL+zoom | 0.133] -3082323) 23083900  0.115] 306232 ] 2667.903]
l0.9DL « *0.8 LL + 4*0.8 LLR + 0.8 WL +2 -CP1 0.133] 3062323 El.;mi 0.115 -206.232 | 2667993
Il}.'j OL & a*0.8 LL + a*0.A LLE + 0.8 WL -7 +PI -lll]]l J06III3 HI]EJHF L115] -306.232 | 667993
l0.9 DL + 908 LL » *0.8 LLR 0.6 WL -2 -£P1 a133] -3062323] 2308.399] 015 -306.232 | 2667593

Iﬂ-.'il DL + 1.0 EL +X ALE06| -TH6.TII5) 1391.TE5 007 -Z86, 734 | 2677250
II]:.'jl DL+ 1.0 EL-X LAB6| -1B6,TIAG] 1301215 0.107F -28a.734 | 2677, 250
Iﬂ.'il DL = 1.0 EL #% «.206] -1B6.7I35] 1391235 0.107) -286. 734 | 1677250
P + 1.0 M LAG| -2B6TIIS] 1 F9L.ELS LI07T] -ZB6. 73 | 2677250
0.9 DL + b8 LL « 0.8 EL 4} L.176| -193.7902] 1670211 D1E0) -293.79 | 2663.555
‘ﬂ-.'i BL + b8 LL + (.8 EL -X AL176] -2 7902 L6TOEL] 0.1 IDI 9379 | I663.555
(1.9 0L + B8 LL + (L8 EL +2 LIFG| -F937902) FEr0LEL] 0.1 IUI P37 | Z663.555
IEIS DL +b* (28 LL « 0.8 EL-Z A.176| 2937902 1670211 l.".l'll.'ll -293.79 | 2663.555
Minimum [actor of salety = 1391.23

Allowahble factor of safety = 1400 f_—

C e M

Hl#. No: 032022 (Gr 1)
Shri Balaji Conaultancy
7, First Floor, Morth Gate,
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SHRI BALAJI CONSULTANCY

n&, - BESHGN OF ISOLATED FOOTING F1

" CHECK FOR UPLIFT

Tahle 1§ : Fector of safety against uplif

koA combinarives uplift Eidmrd s
LO*1.2 DL 4+ 4°1.0°14 LLea* 1014 LLR p.000| -#57.4156] 100
1012 DL+ 1O WL +X +CP1 pooo| -7osssz]  1ool
1.0°1.2 DL + LOWL +X CP1 oo00] 196482l 100
1.071.2 bL + 1.0 WL-X «CM :Luuul -TO6ARD 1 00f
1.0%1.2 DL, + 1.0 WL -X -CPI 0000 796482 100]
1.0°0.2 DL+ LOWL + oL 0.000] 796482 10|
10°1.2 DL + 1L.OWL+Z -CPI pooo| -7es4Ezl  1oo|
1.0%1.2 DL+ LWL -E +CPL U.ﬂﬂ-ﬂl =TRRAEE L
1.0°1.2 DL + 1.0 WL -2 -CPI ooo0| 796482 100
1.0%1.2 DL + a*08* L4 LL+a™ 081 4 LLR + 0.8 W oo -B45T2E9) 100
LO°12 DL+ a*0.6°L4 LLog0A LALLR+ 04W  0.000] 8452269 00|
10°1,2 DI, +a*0.8°L4 LL+2*08* LALLR +0.8W  0.000] -B452289]  100|
1.0%1.2 DL +a™00%14 Li+a"08*1.4 LLR -|-[|'.B“J (LB -B45.2IRG IIlI]!

LO*1.2 DL + a*0.6™ 1% LLsa*(8* 1.4 LLR + “-H'l* D.ﬂ[l[ll_ B4 5.2289] L

10°1.2 DL + 2*0.8° 14 LL+a*0.8°1 4 LLR + 0.8 | u.unu[ -a-tszzuql 100}

1.0*1,2 DL + 20, B*L4LL+a"0.8"1.4 LLR + 0.8 | n.nnnl -ms.z:nal mn]

1.0%1.2 DL & a*0, 8*LALL+a*0LB*1 4 LR + L8V IJ.I.IIJULE-IE.EIHEI IEIIJI

1.0*1.2 DL + 1.0 EL +X Ilﬂﬂﬂl -796.462 1uu|

1.0°1.2 bL + LD EL-X D.I.'IDDl -T96.4811 Ngl

1.0*1.2 DL+ LOEL +& I:L[II]I:I[ -T96, B2 100

1.0°1,2 DL * 1.0 EL -Z p.000| -796.482 1|:||:||

1.0*1.2 DL # b™0L8"1.4 LL + (LB EL +X 0.000| -814.3236) II]D|
{1.0%1.2 DL + ™01 4 LL + LB EL-X 0.000] -BI4.1236] 100

1.071.2 DL & b™0a* 1.4 LL & 0.8 EL +Z I:I.I.'II:IIIII -H14.1236 1060

1012 DL +b* 0814 11 » 0.8 EL -2 I:I.DEIUI -H14.12306 100

Minimum factor of safety = 100

Allowahble factor of safety i 1.200 ;j

. e b R. MANIVANNAN, W.E. (Struct.)
Structural Engineer Grade (SE)

H?. No: 03/2022 (Gr1)
Shri Balaji Consultancy
7, First Floor, North Gate,
5.8, Colony, Madurai-625016
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SHRI BALAJI DONSULTANCY

- DESIGN OF IS0LATER FOHITING F1

Table 12 : Loads at bottam of feoting (Factored food combinations)

Topsrd ppmutimibiors a) | oo | oo | e | o
LS5DL+C"IS LL+ C*LSLLE L2006 1286123 193 |
1.5 DL + 1.5 WL +X «CPM AL 344 -1194.723 [ oL 0210
I._.E_El_l'.: 1L5WL +X-CM ALA48 -1194.723 (15 7‘:‘] oo 60210
1.5 DL # 1.5 WL-X «C1H N34al 1194723 i Nt aing 0210
1.50L + 1.5 WL -X -ClM 344 1104723 ﬂ.i?‘ll i 0.210
1.5 DL + 1.5 WL £ +CPl L 48 -1194.723 017 1oy 0210
1.5 DL+ 1.5 WL +F CFI 344 -1194.723 n1ra O10%  O0.210
1.5 0L+ 1.5 WL - +[Fl L3448 1194723 [ Ry EI09 (210
1.5 DL + 1.5 WL -Z <CFl 4].;]-“- =1 194713 Eﬁ’? 10 l]E_iﬂ
||:|.'5| (] A ]é WL +X +CPl 41 215 a5 EIT Ly nEes| 0.126
Iﬂ'.g DL+ 1.5 WL +X -CI" Q20| -RASE0T (iR Tir s 0126
lﬂ'ﬂ 0L + 1.5 WL -X +CF SL20G|  -BL5BDT D107 onES! 0126
Iﬂ-.';l DL+ 1.5 WL -X -CP 4306 -BESEHNT L1 eS| 012k
Iﬂ.ﬂ DL + 1.5 WL «£ +CP L2  -BRSH0T iy TP S e 1)
9 0L+ 1.5 WL +Z -CP1 206 -BeSENT 1T pken| U126
L.'i' DL + 1.5 WL-Z+CH L0066 -BASEDT BT no&sE 0426
II}.'EI DL = 1.5 WL - -CA U006  -HASEDT orny LOES)  {(L12k
1.2 DL+ 12 LL+ C*1L2 LLR + 1.2 WL +X+CP1 | -0.165| -1103365]  0.154f  0094] 0.1d0
1.2 0L+ C*L2 LL « 712 LLR + 1.2 WL +X -CP L1685 -1102385 0154 EE4) 0,100
1.2DL+C*1L.2 LL #+ C*1.2 LLE + 1.2 WL -X+CPl 165 1103385 0154 moe4) 0.1
1LZ0OL+C*L2LL+ C*"L2 LLE + 1.2 WL -X-CIM ALTES] <1103 IES 01 5 (LN T R
1.2 DL +C*1.2 LL + C*1.2 LLR + 1.2 WL +Z «CP[ JL165 -1 K385 0154 0034 0.100
1.2 DL+ 012 LL + C*1.3 LLR + 1.2 WL+ -CPI L1665 -1 1033RS 0.154 0oed)  0.104
1.ZD0L +C*LZ LL &+ C*1L.2 LLR + 1.2 WL -X +CPl ALI65| 1103 3BE 0154 ewd)  {.100
L2 0L+ C*LZ LL» C*1.2 LLE + 1.2 WL <& «CP[I L1165 <1 103385 L1154 aved) 0000
1.5 DL+ 1.5 EL +X 34 -1194.724 17 109 0210
1.5 0L « 1.5 EL -X AL 1194723 [ N ) 030 0210
L5 0L 4+ 1.5 EL +3 0348 -1194.723 (LN ?ql oios 0210
1L50L+ 15EL-Z Q544 1194723 (i8] H[ hLrde 0210
Eﬂ-.'i‘ DL+ 1.5 EL +X 306 -BERADT o7 LbEs 0136
05 0L+15EL-X 0706 -BeSEDT 1oy DBES 0.124
[I:I.'i' DL + 1.5 EL +Z G| -HESEDTY iy des] 0126
II:LE DL + L5 EL-% LG -HeSE0T 1oy oDGs] (L126
LEZDL+b*1.2 1L = 1.2 EL+X SLA30| -1056. 737 L1 448) L0%n] 01440
L2 DL+ h*1.2 LL+ 1.2 EL-X 230 -1056TET {Ll-!-ﬂl [FeE 0140
1.2DL+b*1.21L + 1.2EL +Z 0230 1056727 o148]  ooso| o140
1.2 DL+ b"12 L1+ 1.2 EL-L 230 -T056TET ﬂ.'l..'llﬂl [I.m-n 0.140

= MAHWAnl‘:mﬂ ME (o)
Reg. No: 03/2022 (Gr1)
ﬁ Balaji Consultancy

Floor, Morth Gate,
8. g ELrI':liny Madurai - 625 016
Ph: 66089 70943
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| SHtl BALAJI DOMSULTANCY
ngi' . DESIGN OF ISOLATED FOOTING #1

Table 13 : Pressures of four comers of the foodl

Gross pr. at four cormars (kN /m2]

Load Combinations
FA o PL jigh]
L5 DL + 15 LL + C*LS LLR 21641 | 21630 | 21631 | 21621
L5 DL + 1.5 WL +X +CP 201.07 | 20089 | 20098 | 20080
1.5 0L+ L5 WL +X -CF1 SO I00.R9 200498 20080
1.5 DI+ 1.5 WL-X +CF1 201.07 | 20089 | 20098 | 20080
1.5 DL + 1.5 WL -X -E_'H 240 107 Z00.R9 LTS LOHUED
1.5 0L + 1.5 WL +L +LPl 20T L0059 10058 20080
L5 DL + L5 WL +Z -CPI 20107 | 20089 | 20058 | 20080
1.5 DL + 1.5 WL -Z +CPI 20007 | 20089 | zo056 | 20080
L5 DL + 1.5 WL -Z -CPI 201.07 | 20089 | 20098 | 20080
9 0L+ 1.5 WL +X «Cf L4570 145.59 145004 14554
0.9 DL + 1.5 WL +X -CP1 14570 | 14550 | 14564 | 14554
0.9 DL + 1.5 WL-X oLPI 14570 | 14558 | 14564 | 14554
0.9 DL + 1.5 WL <X -CP1 14570 | 14559 | 14564 [ 14554
0.9 0L + L5 WL % +CM 14570 145.59 145,64 145.54
0.9 DL + 1.5 WL »Z -CPI 14570 | 14559 | 14564 | 14554 |
0.8 0L &« 1.5 WL =T +CPI 1457 145.59 15k 145,54
0.9 DL + 1.5 WL -2 -CPI 14570 | 14559 | 14564 | 14554

1LZ20L+C* L2 LL + C* L2 LLR + 12 WL +X +CP1 | 18565 185,57 1B55H | 1540
1.20L+C* L2 LL+ 1.2 LLR+ 12 WL+X -LPl L H5.65 185.57 1558 18549
L2OL+C*L2 L+ C"L2LLA + 1.2 WL -X+CFI TH5.65 185,57 18558 18549
1.2 DL+ C*12 L1 + L*1L.Z LLR + 1.2 WL -X-CPl 1 B5A5 185.57 IB558 | 18549
L2DL#C*L2 LL + C°L2 LLR + 13 WL+Z +C | 1B5.65 185.57 1B558 | 1BS49
LEIDL+C*L2 L+ C*L2LLR + 1.2 WL +E-CPl | TH565 185.57 IBSSE | 18549
1L20L+ 012 L+ O L2 LLR + 1.2 WL-£+CPL IS5 185.57 1RSS5 18542
LZDL+C*L2 1L » L2 LLR+ 12 WL-Z-CFl | 18565 185,57 18558 | 18549

1.5 DL + LE_J_:".__I'.. +X 0107 Zoa.Aa ) TR ZD0.RN
1.5 DL + L5 EL -X 20007 ZIH1.AY9 2000 5H 200,80
L5 DL + L5 EL +2 20107 | 200.89 | 20098 | Z00.80
1.5 DL # 1.5 EL - 20107 200,89 TR Z00.p0
0.8 0l o+ 1.5 EL +X 14570 145.58 14564 14554
o9 oL+ 1.5 EL -X 14570 HE;.E'J 145064 145 54
0.4 OL « L5 EL ¥ 14570 145.549 14564 145.54
09 DL + 1.5 FL-% 14570 145.59 1 45454 145549
12 0L+ b*1.2 LL # 1.2 EL +% 17782 177.71 17275 17763
EZDL4+0"L2 L - L2 EL-X 17782 177.71 17775 17763
1.Z DL+ b*1.2 LL = 1.Z EL #Z 17782 17771 17705 177.63
LZDL+b* 210+ L2 BL-& I 77 A2 177.71 17775 17763
KAUANIVANNAN, M. et

Reg. No: 03/2022 (Gr 1)
Eh.g Balaji Consultancy
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| SHEI HALAJI CONSULTARCY
L& - PESHGN OF ISOLATED FOOTING F1

Mu= (a7 hyAst*d] * (1 - [froAst])[fck*b™d))

Reinlirrements Bar diz [mm] Spacing [mm)
Along X axis 12 1540410
Effective depth = 554 mm

Minimmum AsL = 17E4.909 mm2

NIVANNAN, 4 & £Btrusch-)
Hmmuml Enginee el(SE)
Bﬂlzl}ﬂ [E"-' 1)

Sed seiai Consulancy
.s F"‘*Fm’ adurai - 625 016

“on u'ﬁuun 70943
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SHRI BALAJI CONSULTANCY

&

- MESHGN OF 15S0LATED POOTING F1
Table 14 Pressures ot edges, morent and shear
Edpe pressures
Load Combinations (kN /m2) Moment | Ast reqi [Shear
PAC PED {kNm] mma kM m

L5 DL # C*1.5 LL » C*L.5 LLR 2163 216256 228.384| 961375 G2
ﬁ+ 15 WL +X +CPl 201023 200,849 205.500] BAETEN]| 1BS.605
L5 DL + 1.5 WL «¥ -CFI 201023 200.849] 205.50d0| 8631L7E0 185605
1.5 DL + 1.5 WL -X +CP1 201023  ZHLEMG| 205.500| BEILTHEE| 1BEEDS
L5 DL+ 1.5 WL-X-CPl Iﬂi.ﬂlﬂi 200845 205500] H63.7H0] 1HL.6I5
L5 DL+ 1.5 WL +Z +CPF| 20023 200849 205500 B6ITE0] 1HSG05)
L5 DL +'15 WL +£-CP| 200.023) 00849 205500) B6ITHE 1ES6US
1.5 DL + 1.5 WL -2 +CRl 200023 200849 I0550)| BELTEG| 1B5.HDS
L5 DL # 1.5 WL =E <CP[ 200023 200.849] 205500 B63.780{ 1H5.605
0% 0L+ 1.5 WL +X +CPl 145.&&9' 145565 123.300] 5155%6] 111363
% DL + 1.5 WL +X -CPl 1-IE.EEEI| 145.565] 123.300] 515576 111.363
0.9 DL + LEWL-EI 145,669 145565 1233004 515576 111363
0% Ok + 1.5 WL, -X -CP1 145,669 145565] 123308] 515576 111363
(L% DL + 1.5 WL +Z +CP| 145.669)  145565) 123.300] 515576 111.363
0.9 DL+ 1.5 WL +£ -1 1-|-5.£|ﬁﬂ| 145.565] 1233004 S51%57&] 111363
L9 0L & 1.5 WL -2 +CFl 115.&&5!] 145565 123,300 515576 111.3s63
0% DL+ 1.5 WL -Z -CPI lﬁn‘iﬁ‘il 145565 123300 515576 111.363)
12 DL+ C"LZLL » C*L3 LLIE & 1.2 WL <X +3% I.HE.ﬂIEI 1685533] 162707 766860 164962
120L+ C*1LZLL+ C*LZ LLE «» 1.7 WL X-LPl | 1854 I&I 185533 182.707| 7eadel| 1649462
1.2 DE+ C*1. 2 LL + C*L2 LLE = 1.2 WL-X+CP[ IHE.IHEI 185,533 !H-_?_.lﬂ‘? Tl ]| 1649, M5
L2 DL+ C*1.2 LL + C*L.2 LLR = 1.2 WL -X-CPI 185.4 1b| 185533 182.707| TohaB60| 164962
L2DL+C*12ZLL+C L2 LI+ 1T WL+Z+CPI| 18561 EII 185533 182.707] THhA60) 164962
1200+ 12 L+ C*1L2 1L+ 1.2 WL +Z-CP IEE.EIEI 185533 182707 7a&H60] 164962
1200« C*L.2LL+ C*L2 LLR » 1.2 WL-Z+CPE | 1H5.61 EI 185.533| 1BZ.707] 764860| 1564962
1200+ 012 LL + C* 12 LLR+ 1.2 WL-Z -CM IEE.EIEI 185.533] 1HZ.707| Th&HGD] 164,962
L5 DL« 1.5 EL =X i LEIIiiI 200,649 Z05.500] B6I.THI] 1HS.605
L.5 DL+ 1.5 EL -X EUI.EEEI 200,845 ZUE.EEUI BA3.7HO| 185605
L5000 & 1.5 EL #3 20 L[IIHI IUD£4EI EIZIE.EEIEII B53.780] 105605
1500+ 1.5 EL «% zl.'ll.E:.'.':iI IDD.B-HI ZI:IE.E[IIJI B63.780] 185605
0.9 DL # 1.5 EL #X I#S.ﬁﬁ']' 145565 IEB.HEIJI 515578 11 1,3511'
2.5 0L + 1.5 EL -X 14-5.&&‘1| 145.565 133..3[!1]! 515576 111.3&3'
D9 0L + 15 EL +1 145.66% 145565 lElEIlI]E Fi5576) 11 1.3b3|
(.9 Al = 1.5 EL -2 L4566 145.565 II]J[I{II 515576 11 l.lﬁll
L20L#b"L2EL + 1.2 EL+X 177,785  177.660] 1710271 Ti7.302] 154447
1.20L+h*1.2 LL = 1.2 EL-X 177785 I??‘b&';ll 170027 7r7aoz) 154447
1.2 DL+ h*1.2 Ll = 1.2 EL 2 177 THS 1 7T 1.':"1_,'01? '?]'T;,Iﬂ 154447
1.2 BL + b*1.2 LL » 1.2 EL -2 I7ATES| 17 .eef%] 1TI02F] FI7.303] 154447

Naote : The maximum of PFAC and PHD is congiderad lor moment caloulation

—r—NT

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

Shrl Balaji Consultancy
7, First Floor, North Gale,

5.5. Colony, Madurai- 625 016
Ph: 86089 70943
Tarmanivannan@gmail com




" & | SHRI BALAJI CONSULTANCY
&' - SN OF ISOLATED FOOTING F1

| me—

Li0a2 Lio42

|

2 0.5502

SR [AtCoh B A

M TN

*D\T‘jnl settion for moment
cal ection for one way shear

Ast required = 1784909 mma
Spacing of 12mim dia bars required = 154.505 mm
Provlded spacing = 154000 mm Hence Salo.
[ear shear force = 206.203 kN/m
Diesign shear stress = Vil
- (L1523 N/mm3
1iMEAsE b = 0,054
Allowabie shear stress Te = 0.280 N/mm2
> 0,153 N/mmd Hence Safe

Mus (0.B7*y*Ast*d) = {1 - (iy*Ast){fck*b*d])

Reinforcements Bar dia {mm) Spacing {mm)
Alang X axls 12 154.000
Effective depth - 542 mm

Mimarmum Ast = 1784909 mm2

R. MANIVANNAN, M.E. (Struct )
nEBr Gradel (SE)
mmﬂ:&.l Et'lm_:i“m12 E&‘}F
Balaji Consu
TB?-‘HItFIquH Morth Gats,
5.S. Colony, Madurai - -6525016

Ph: 86089 Tﬂ!"‘!
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SHRI BALAN CONSULTAMCY
L&J . ESIGN OF ISOLATED FOKTING F1

Table 15 : Pressures of edges, moment and shear

Edge pressures
Load Combinations [kM/m2} Moment | Ast reqed. [Shear
AR PCD [EMim] mmz2 kN
L50L4+C*L5 LL & C*L5 LLR 216357 Z16259| 214.133] 92L06H) 197511
L5 DL+ 1.5 WL +X +LPI 200981] 200891 19aT1l] B27.73% 177753
1.5 DL + 1.5 WL +X -CFI 200.581] 200891 192711 8I7.739 177.752
L5 DL+ 1.5 WL-X +CH1 200.981] 204891 192.711) B27.739| 177952
1.5DL + 1.5 WL-X -CPl 200,981 200891 19T 82T.7EY| 1752
L5 DL+ 1.5 WL +Z +CPi 200981 200891] 192711] 827739 177.752
1.5 0L + 1.5 WL +& -CPL SUERSET LAY 19Tl eERTAY|  1TEhE
L5 DL + 1.5 WL - +CPI 200981 200891 192711 827739 177752
L5 DL+ 1.5 WL-Z <CPI S 9E 200891 19T BETTRY| 17752
0.9 DL + 1.5 WL +X +CP1 145644 145590 115637 494117 106651
0.9 DL + 1.5 WL +¥ -CI' 145.644) 145590| 115627 #94117) 106651
II:I.'s'l DL # 1.5 WL -X +CF1 145,644 145590 115627 494117 106651
II'.}.'? DL+ 1.5 WL -X -1 145644 14559 115627 494317 106651
II:I."! DL + 1.5 WL +7 +LP| 145644 145590 115627 4941171 106651
Iﬂ.'? DL + 1.5 WL +& -CPI 145644 145590 115627 494117 106651
II:I.E DL + 1.5 WL -2 +CPI 145644 145590 115627 494117 106651
03 0L« 1.5 WL -Z -CPI 145644 1455900 115627 494117] 106651

L2DL+C*LELL+ C"L2 LLR « 1.2 WL+¥ +CP1 | 185613 185535| 171307 Ti4754] 158004
LIDL+CL2LLe £L2 LIS 12 WLoX-CPI | 185613]  185.935] 171307] 734754] 158.009)
12DL+C*L2LLo C*1.2 LR+ L2 WL-XsCPi | 185613 185535 170807 734754] 158000
12DL+ €12 LLs C'LZLLRS 12WLX-CPI | 185613 185535 171.307] 734754] 158.009]
LZDL+C'L2LL+ C*1.2 LLR+ 12 WL+Z+CPI| 185613  185535| 171.307] 734754] 1smo0s]
L2DL+C*" L2 1L+ (L2 LLR + 1.2 WL+Z -CP 185613 185535 17E307]| 714754 ]5H.'[!{H|
L2DL+ C*12 1L« CHL2LLR + 1.2 WL-Z+CPI | 185613 185535| 171.307| 734.754] 158009
E DL+ C*1L2 1L+ l:'l&m* 1.2 WL & -CP| 185613 185535 I7L.30F| Ti4ThHY| 15BO09

1.5 DL + LS EL+X ST L ZDODESI) 19LT1 HIT.‘F?F':" 1FLTaE

1.5 DL + 1.5 EL -X 200.981)  200891| 192.711] 827.73%| 177.752

1.5 0L + 1.5 EL +2 iR 2000891 19LT1I1] B2R.T7I% 17V.752

1.5 D0 & 1.5 EL-& 2009H1)  PonES1] 1%L BZT.‘;"E‘!J 177752

0.9 00 + 1.5 EL +X 145644 145500 1156ZT] 4904017] 106651

0% 0L+ 1.5 EL-X 145644 145590 1ihedV] 494117 106451

0.9 DL+ 1.5 EL +2 145644 145590 115627 494117 106651

0.2 DL + 15 EL-E 1454644 145590 115627 4%R117| IG665T

1.2 D1+ b*1.2 LL + 1.2 EL #X 172764 177.600] 160.371] 6B7.351] 147.922

L2DL+h"L2LL+ 1.2 EL-X 177764 17765 T6AT1| eE7AS]| 147922
(LIDL+b* 1201+ 1.2 EL+7 IVETiR 177690 160371] GAFISL] 147922

LZIDOL+b*I 3 LL + 12 EL-2 177764 1774000 160371 s8F351) 147922 ﬁ

Mote : The maximum of PAR and PCD is considered for moment caloulation. F\;‘Ifﬂ:mvE n’;!‘:ﬁﬂbﬂi. AStruet.)

radel({SE)

Reg. No: 03/2022 (Gr|
Shri Balaji l:ﬂﬂ'liull:’l.‘lm::f
7, First Floor, North Gate,
$.5. Colony, Madurai - 625016
Ph: 86089 700413
T4 rmanivannang@gmail_.com




SHRI BALAJI CONSULTANCY

- VESIGN OF 1S0LATED PRITING F1
< 1046932 > Lﬂﬁ?i'
- 05272

-I'I-T N

T

-

Ast raguired
Epacing of 12mm dia bars reguired
Provdded spacing

Dear shear foroe
Design shepr siresd

100Ast /b
Allpweable shear siress Te

100Ast/bef  Te

nis) 028
L25) 036
OO56f 280

¥

|

Crirical secthon for cme way shear

| TE4 D0  mm
= 154505 mm
- 154000 mm Hence Safe.

= 197511 kN m

& Viuybd

= 0L.i4% Nimma

B 0056

- D260 Nfmm?2

r D14% NfmmZ Henor Safe

R. MANIVANNAN, M E_(Siruct.)
Structural Engineer Gradel {SE)
Reg. No: 0372022 (Gr 1)
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SHERI BALAJI CONSULTANCY

« IHESIGN OF PSOLATERY FOOTING FE

Lisad Combdnations E?W mz:::* saill] G
"hf;‘:’;““ at centre | (kM)
PAR leco {kN/m2)
15 DL+ €415 LL + C*15 LLR 216360]  216.259] -1082.34] 216314] 490019
1.5 DL + 1.5 WL +X +CPI 201,023 200.8091] 900.942) 200.963] -449.853
1.5 DL + 1.5 WL +X -CPI 200023 200891 -990.942] 200.963] -440853
L5 DL + 1.5 WL -X +CPI 201.023]  200891| -990.942| 200.963| 449853
1.5 DL + 1.5 WL-X -CPI 201.023|  200591| -090.042) 200.963| 4H49.853
1.5 DL + L5 WL +2 +CPI 201023 200891] -900942| 200963] -4e9853
L5 DL & 1.5 WL +E -CPL 2003 E[H}.ﬂ?[ SFHLO4Z| 200963 449853
1.5 0L+ 1.5 WL =2 +CPI 20018023 20T e HMLUSGET| 445853
1.5 DL + 1.5 WL -Z -CPI 201023 200891] -990942| 200963 440852
0.9 DL+ L5 WL +X +CP B 145590 -6RZ0ZH] [45633] -TH8912
0.9 DL # 1.5 WL #X -CFI 145.669) 145590 -&aznza:{ 145.633] -269.912
0.9 DL+ 1.5 WL -X +CP 1456649 HE.E-WI ~GEEO2E| 145633 -260012
0,9 DL + 1.5 WL-X -CPl {45 464 145.5'm| -EEI.[IIEi 145.633] 269912
0.9 DL » 1.5 WL +Z +CPI 145.669)  145.590] 662026 145633) 269,912
0901« 1.5 WL +Z -CP1 145.669)  143.590] -ﬁﬁ% 145.633| -269.912
0.9 DL » L5 WL -Z +CPI 145.669) 145590 -sezoze] 145633] 269012
0.20L + L.5WL-Z -CM L4 5604 'I-1-5.5ﬂ'|i‘.|| -&ElﬂZhI 145633 -269.912
120L+C*L2LL+ L2 LR« 1.2 WL +X+CP1| 185616  185.535| -A09.604| 185.579] -399.935
1200 ¢ 12 LL+ C*12 LLR + L2 WL +X-CP1 | 185.616) 185535| -#99.604] 185579/ -399.935
LZDL&#C"L2LL+ C"L2 LLH + 1.2 WL -X=LM IB5.616 185.535) -B99.604] 185579] -199,935
1.2 0L+ L2 LL+ C*"1L.2 LLE + 1.2 WL -X-CiF LAS.GT6A 105,535 -A99.604] (85579 -399935
1200 ¢ C*1.2 1L+ C*L7 LLR + 1.2 WL+7+CPI | 185.616]  185535] -899.s04] 185579] -399.935
1.2 DL+ €"1.2LL 4 C7L2 LLR + 12 WL +2 CPI 185.616] 185535 -899.604| 185579) -399.935
120L 4+ 1.2 LL + C*1.2 14K & 1.2 WL -E =CP1 :IHE.M&I 185.535) -B99.604| 185579 -399.935
‘,I_.]__I:I_[. +C"I2LL+C* L2 LR + L2 WL-Z-CP1 IEE.EiﬁI 185.535] -A99.604] 185579 -399935
1.5DL « 1.5 EL+X 201.023| 200891 -990.942] 200.963) -4eu853
1.5DL 1.5EL-X zo1.023]  zo0.891) -990.942] 200963] -se0853
1.5 DL + 1.5 EL 47 201023 200891] 990942 200.963] -449.853
1.5 DL+ L5 EL-Z 201.023]  200.891| -990.942| 200.963] 449853
0.90L+ 1.5 EL+X 1-1-5.E|E|EII 145.590] -A62.026] 145633 269912
0.9 DL+ 1.5 EL-X 145.669)  145.590| -662.026] 145633 -269.912
0.9 DL + 1.5 EL +2 145.669]  145.590| sea0e6] 145.633] -269.912
0.9DL+ 1.5EL -2 145.669] 145500| -562.026] 145633| 260912
12D0L+Bh"1LZLL+ 1.2 EL +X 1'”.?35! 177650 -H52.946] 177742 37430
L2DLeb*LZLL+ 12 EL-X 177.785|  177.690| -852.946| 177.742| 37438
12 DL +5*1.2 L + L2 EL +2 177788 177.690| -a52.046] 177 m 25
L2DL4b*12 1L+ 1.2 EL -2 177.785| 177.600| -B52948] 177 ineer Grade 1 (SE)
. No: 03/2022 (Gr 1)

Shear force - 499919 kN Shri Balaji Consultancy
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_&i SHRI BALAJT CONSULTANCY

- DESGN (W RROLATED FOOTING F1
Perimeter of the oritcal section [bd) = 3252 mm
Effective deprh = 542 mim
Punching shear stress 5 0.284 N/mmz2
Ratie of short side to long shde of the celomn Pc

= 0.7a666T
Allowahbe punching shear stress = {0.5+fc) * 0,25 * vick

= 1.250 N/mm2

= 0.284 N/mm2

Hence Safe,

 MANIVANNAN, Mm.E.(Struct )
Rﬂﬁum Engineer Gradel (SE)
Reg. No: 03/2022 (Gr 1)
Elm Balaji Consultancy
7, First Floor, North Gale,
5.5. Colony, Madurai-525 016
Ph: 86089 70943
74rmanivannangmail com




COLUMN NO, 2035 DESIGN RESULTS

M0 FeS00 (Main) FeS00 (Sec.)

LENGTH: 3200.0mm CROSS SECTION: 457.0 mm X 230.0 mm COVER: 40.0 mm

** GUIDING LOAD CASE: 551 END JOINT: 1414 UNBRACED LONG(Z)/SHORTIY)

REQD. STEEL AREA :  1934.00 5q.mm.,

REQD. CONCRETE AREA; 103175 .38 5q.mm,

MAIN REINFORCEMENT : Provide 12 - 16 dia. (2.30%, 2412.74 5q.mm.)

{Eqgually distributed]

TIE REINFORCEMENT : Provide 8 mm dia. rectangular ties @ 230 mm o/fc

SECTION CAPACITY BASED ON REINFORCEMENT REQUIRED [KNS-MET]

Pur: 1853.B4 Muxl: 3587 Muyl: BBTT

INTERACTION RATIO: 0.98 (as per Cl. 39.6, 15456:2000)

SECTION CAPACITY BASED OM REINFORCEMENT PROVIDED [KNS-MET)

WORST LOAD CASE: 551

END JOINT: 1414 Puz: 182905 Muz: 4413 Muy: 11238 IR:0.79

Boromsmeaen

R. MANIVANNAN, M.E
Structural Engineer 'Ern-:f-ﬁ{ﬁh-sugj'}
Reg. No: 03/2022 (Gr 1)
Shri Balaji Cons ultancy
7. First Floor, North Gate,
8.8. Colony, Madurai - 625 015
Ph: BE08% 705843
Tarmanivannan @omail.com



BEAM NO. 1 DESIGN RESULTS

M20 Fe500 (Main) Fes00 (Sec.)

LENGTH: 41010 mm  5[ZE: 230.0mm X 380.0 mm COVER: 25.0 mm

FLANGE WIDTH: 500.0mm FLANGE DEFTH: 115.0mm

SUMMARY OF REINF, AREA |Sgq.mm)

SECTION O.0mm MR52mm  2050.5mm 3075 Emm 41050 mm

T N LT e B e e LRy R P e

TOP .00 .00 0.00 0,00 000

REINF. (Sq.mm| [Sq.mm) ([Sq.mm) (Sq.mm) (Sq.mm]

BOTTOM 000 414.50 571.26 398.99 0.0

REINF. (5g.mm] (Sg.mm} ([53.mm] [Sg.mm) [50 mm)

SUMMARY OF PROVIDED REINF, AREA

amars =

SECTION  D.O0Omm 1025.2mm 20805 mm  3075.83 mm 410010 mm

L

R. MANIVANNAN, M.E..(Struct.)
Structural Engineer Grade 1 (SE)
Rbr?. No: 0372022 (Gri)

Shri Balaji Consultancy
T, First Floor, North Gale,
5.8. Colony, Madurai - 625 016
Ph: 86089 70943
T4rmanivannan@gmail.com




TORr  2-1A 2-120 2120 2=12 2-12i

REIMF. 1 layer(s) 1layer(s) 1layer(s] 1 layer(s) 1 layer(s]

BOTTOM  2-160 3-1ai 3-18i 2-16§ 2-16i

REINF. 1laver(s) 1layer(s) 1layeris] 1laveris} 1 layer(s)

SHEAR I legged Bi 2 legged 20 2 lepped Bi 2 legged Bi 2 legped 8i
REINF, (@ 260 mm tfc @ 260 mm cfc @ 260 mm cfc @ 260 mm cfe @ 260 mm ofc

7 —

R. MANIVANNAM, M E. (Struct.)

Structural Enginesr Grade | (SE)

She] Batail Consaitancs

ons

7, First Floor, North m"ﬁ

5.5. Colony, Madurai - 625 016
Ph: B60B9 70943
T4rmanivannan@gmail.com
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Lﬁ!’j DESIGN OF TWO WAY SLAB - 51

! MATERIAL PROPERTIES

Unit weight of reinforced concrete Yo = 25.000 kNim’
Erwviranmental exposure condition (Table 3 of |5 456) = Mild
Grade of concrete {Table 5 of 15 456) = W20
Grade of steal = Fes00
Characteristic strength of concrete (Tabde 2 of 15 456) x = 20.000 Mimm®
Characteristic sirength of reinf. steel = Yield stress of reinf = 2
steel (cl, 36,1 of IS 456) ) = R Mimm
2 DIMENSIONS
Shorter span K = 3280.000 mm
Longer span ¥y = 4480.000 mm
Span rafio ik = 1.368
b 2,000
Hence it is a two way slab,
Thickness of slab i 115.000 mm
Clear coves o reinforcements (Table 16 of IS 456) = 15.000 mm
Widih of slab considered for design (width of compression facs) =b B 1000.000 mm
3 BEINFORCEMENTS
. Bar dia Spacing sl Eff. Dapth d
i1k mim mma/m mm
Along short span at bottom & 2100 000 251,327 a8
Along long span at bottom B 200,000 251 327 BB
Top bars al shodl adge 8 200,000 251,327 88
Top bars at long adge 8 200,000 251,327 o6
4 DEAD LOAD
Welght of finishes = 1.150 kpim”
Sell Weight of slab B 250415
= 2 875 kNim'
Tatal = 4.025 kNim'
5 LIVE LOAD
Live load on skab (Table 1 of 1S 876 Par 2) = 2.000 khim®
€ FACTORED LOAD COMBINATION
Partal saftety factor for DL (Table 18 of 1S 458) = 1.504
Partial safety factor for LL (Table 18 of IS 456) 1.500
" Eﬂ:"*”‘ﬁ'wﬂﬂﬂ. M.E..(Struct.) 2
Factored Load =[1.5 WalEnWneerGrada | (SE) 9038 kNim

Jieg. No: 03/2022 (Gri)

7, First Floor, North Ggt
5.5. Colony, Madurai - 525"&'15
Ph: B6089 70943
T4rmanivannan B gmail.com
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|
Lﬁd DESIGN OF TWO WAY SLAB - §1

7 BENDING MOMENTS

Edge condition - Two adjacent edges discontinuous
As Per Table 26 of 1S 456:2000 the moment coefficients are as follows
Short span coafficient ax Lung span coefficient oy
Ratio of ly/ix -y moment at | + ve moment al - va moment al | +ve momeant at
continuous Edge midspan continuous Edge midspan
1.300 0.085 0048 0.047 {0.035
1.400 0.07T1 0.053
1,388 0068 0052
Negative Banding moment at the shor span =Me=asxwxlk = 8.722 kNm
Positive Bending moment at the short span =Ma=oaxwxh = 5,032 kNm
Megalive Bending moment al the long gpan =My=oyewel = 457 kWm
Positive Bending moment at the long span = My =ﬁw:w:t:1 = 2403 kNm

8 LIMIT STATE OF COLLAPSE - FLEXURE & SHEAR

Minimum reinforcemeants {C, 26.5.2.1 of IS 456) =z 012 %
= 138 mm’
A REMNFORCEMENTS ALOMG SHORT SPAN AT BOTTOM
Positive Bending moment al the shorl span = 5.032 kNm
Area of reinf siesl eguwired is calowlaied as par Annex G of 15 456
Area of tension reinforcameant required = Astreqd, = 124 537 mm’
Spacing of B mm da. bars reguined = 403,618 mm
Maximum spacing allowed as per cl, 26.3.3. of IS 458 |s three imes = 288,000
the effective depth or 300mm which ever is smalier ; sl
Hence spacing of 8 mm dia. bars required is the minimum of the i
above two values o 288,000 mm
Spacing of 8 mm dia. bars provided L 200.000 mm
Area of tension renlorcement provided = Astprov. = 254327 mm
> 138,000 mm"
Hence Safe
Moment of rasiziance /s caicivalad &5 per Annex G of 15 456
Ratio betwean depth of neutra! axia and effective depth = xufd =  (0.87 fy ASO0.36 fx b d)
= 0158
Dapth of neutral axis = Xu = 0,158 = 98
= 15168 mm
Az parcl 38 1 of 15 458, the Emiting vakue of xud = o f o = 0480
R. MANIVANN - N
AN, M.E. (Struce.
utum!Enslln"qud'-uEE]J bt

Reg. No: 03/2022
rﬁl’l.ﬁﬂ.].j' nm.m{:: 1)
5.8, Corany o0 North Gate
"= e any, Madurai - 525 g
74 86085 70943

manivannan@omail cam _s=c
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%‘I DESIGN OF TWO WAY SLAB - 51

Lirniting wvalue of the depth of newtral axis = 44 160 mm
Moment of resistance Mu = 087 fy Astd (1-(Ast fy / b d fck)) = 8809 kNm
> 5.032 kNm
Hence Safe
Limiting moment of resisiance of the saction without compression reinforcement
=0.36* gumweld {1-0.42 xamas id) * b’ ok = Mo = 24 626 kNm
» 9 809 kNm
Hance compression einforcemants are not required.
Design slress in compression reinforcement = e = 500.000 Mimm-
Depth of compression reinl. from compression face = g = 16+ 82
= 18.000 mm
Area of compression reinfarcemeant = (M - Muin) / (fse (d-d7) = Ase = 0 mm’
Area of compression reinforcement provided = 0 mm’
Additional tension renforcament requited = A = 0 mm~
mwhfnm required for a singly reinforced e 124,537 mm’
Tolal tension reinforcement required = Aan + s = Ast = 124 537 mm"
REINFORCEMENTS ALOMNG LONG SPAN AT BOTTOM
Positive Bending moment at the kong span = 3403 KNm
Area of reinf. sieel required is calculated as per Annex 53 of 15 456
Area of tension reinforcemant required = Astreqd. = 81264 mm’
Spacing of mm dia. bars requined = 55071 mm
Maximum spacing alowed as per cl, 26.3.3. of I3 456 is three limes = 264,000 mm
the effective depth or 300mm which ever |s smaller
hl-l:;w of mm dia. bars reguired is the minimum of the above = 264,000 mm
Spacing of mm dia. bars provided = 200,000 mm
Area of tension reinfarcemant provided = Astprov. = 251.327 mm"
> 138,000 mm”
Hence Safe
Moment of resisfance iz calculaled a8 per Annex G of |5 456
Ratio between depth of neutral axis and effective depth = Xald = (0.87 fy Ast)/{0.36 f= b d)
= 0173
Depth of neutral axis = I 0.173" 88
= 15224 mm
As per cl 38.1 of IS 458, the limiting value of xu/d = ounm fd = 0.460
= 0173
- R H-ﬁmeﬂhl NMAH . Hence Safe
Lirniting value of the depth of neutral axis Structural Enginser llf.l‘rld;t[ [;E'J 40 480 mm
Moment of resistance Mu = 0.87 fy Ast o [14@%}&%3&;11 8934 kNm

Ph: 86089 70943
. manivannan@gmail.com
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DESIGN OF TWO WAY SLAB - 31

= 3403 kMm
Hence Safe
Limiting moment of resistance of the seclion without compression reinforcement
= 0,36 * xuman/dl (1-0.42 Xumm id) * bd” fck = Mum = 20,683 kNm
= BA34 kMm
Hance compression reinforcements are not requined,
Design stress in compression reinforcement = fiu = 500.000 Mimm"
Dapth of compressson renl, from compression face = d = 15+ 82
= 18.000 mm
Area of compression reinforcemeant = (Mu - Musn) / {fee (d-d7) = Asc = 0 mm"
Area of compression reicforcement provided = 0 mm
Additional tension reinforcement required = Awg = 0 mm’
:;a i:: Er:i:; f:-in‘un::afmrll requirad for a singly reinforced g g 94.264 e’
Total tension reinforcement required = A + Asz = Ast = 81.264 mm"
C REINFORCEMENTS AT LONG EDGE AT TOP
Megative Bending momant at the short span = B.T22 KNm
Area of reinf. stesl eguined i3 calcwated as per Annex G ol 15 456 |
Area of tension reinforcement required = Astreqd. = 168.348 mm"
Spacing of mm dia. bars requined = 288 581 mm
Maximum spacing allowed as per cl. 26.3.3. of IS 456 is three times _ 88,000 min
the effective depth or 300mm which ever is smaller
mwd mm dia. bars requined is the minimum of the above = 288,000 mm
Spacing of mm dia. bars prowided = 200,000 mm
Anea of tension reinforcemant provided = Astprovw. = 251.327 mm'
> 168.348 mm"
Hence Safe
Moment of resislance & calculaled as per Annex G of IS 458 ;
Ratio betwean depth of nevtral axis and effectve depth = xafd = (087 fy AsD)/(0.36 fx b d)
= 0.158
Depth of neutral axis = r T 0158 = 96
= 15188 mm
Ag per cl 38.1 of IE 458, the Emiting value of xuid = Mo (0 = 0460
> 0158
Hence Safe
Limiting walue of the depth of neutral axs = 44 160 mm
Moment of resistance Mu = 0.87 fy Ast d (1-(Aspy m"m . 9.6808 kNm
mml'fﬂ;rz'nzﬁm” $22 khm
7, Fﬁg&cm.ﬁ.ﬁ;ﬁ““ ad
$.8. Colony, uumqfﬂl 0
Ph: 86089 70943

T'mmiﬂlﬂﬂlnnmllm
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DESIGN OF TWO WAY SLAB - 51

Limiting moment of resistance of the sachon withoul compression reinforcement

= 0,36 * Yumssld {1-0.42 womas /d) * b’ fok = Mugn = 24 B26 kNm
- 2808 kNm
Hence compression reinforcements are not required.
Design stress in compression reinforcement = fe = 500.000 Nfmm®
Depth of compression reinf. from compression face = d = 15+ 812
= 19.000 mm
Area of compression reinforcameant = (Mu - Maan) / (fe (dd)) = A = 0 mm~
Area of compression reinforcement provided - 0 mm'
Ilil. T 5 -I Irnq' |= - — ul'l'l:l'l'l:
Area of tension reinforcement required for a singly neinforced = 2
o or Muan Pait = 168.348 mm
Total wnsion reinforcament required = Awx + Az = Ast = 168.348 mm’
REINFORCEMENTS AT SHORT EDGE AT TOP
Negative Banding momant at the long span = 4 57 kNm

Area of minf siesl eguwred is calculaied s per Annex & of {5 456

Area of tension reinforcement required = Astreqd. = 123.733 mm’
Spacing of mm dia. bars required = 406.242 mm
Maximum spacing allowed as per ¢l 2&3_3 of 1S 456 Is thres imes = 264000 mm
the effective dapth or 300mm which ever i smaller
mhﬁﬂwﬂ mm dia. bars required i the minimum of the above = 264 000 mm
Spacing of mm dia bars provided = 200,000 mm
Area of tension reinforcemant provided = Astprov. = 251,327 mm"
> 138.000 mm'
Hence Safe
Momnant of resiztance is calcviated as per Annex G of IS 456 !
Rato batween depth of neutral axds and effective depth = wid = (OLBT fy A0 36 fox b d)
= 0173
Dapth of nouiral axis = Mg = Q173" 88
= 19.224 mm
As per ol 38.1 of IS 458, the limiting value of xu/d = Xumm/d = 0460
= 0173
Hence Safa
Lirniting vaiue of the depth of newlral axis = 40480 mymi
Moment of resistance Mu = 0.87 fy Ast d (1-(Ast fy / b d fck)) = 8.934 kNm
4570 kNm

R. MANIVANNAN, M.
Btructural Enginear Grade

Limiting moment of resissiance of the section without WW! (GF1)
Shri Balaji Consultancy

7, First Floor, North Gate
8.8 Golony, Madurai - 629 014
Ph: 86089 70943
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DESIGN OF TWO WAY SLAB - 51

M im =

=

= 0,36 * sumadd {1-0.42 s i) * b ok =

20693 kNm
B934 gNm

Hence compression relnforcements are not required,

Design siress in compression reinforcement = e =
Depth of compression reinf. from compression face = d' =

Arsa of compression remforcement = (M - Mom) / (fsc (d-d) = A =
Area of compression reinforcement provided =

Additional tension renforcement required = Bae =

Area of tenslon reinforcement required for a singly reinforced
section for Mom=

Total lengion reinforcemeant required = Asn + Agz = Ast =

Ay =

TORSIOMNAL REINFORCEMENTS

Torsion reinforcements al comens, whosa WD adges are smmiply
supporiad (Cl. 0.1.8 of IS 456)

Torsion reinforcements at comers, whose one edge is simply
suppored (Cl, 0.1.9 of IS 456)

CHECK FOR SHEAR

As per Table 315 of BS 8110-1 the shear coefficients are a5 follows

500,000 Nimm®
15+ 8R
19,000 mm
D I'I'1I'F1E
0 mm
I
0 mm
123733 mm"

123.733 mm’

304 = 124 537
93403 mm*

12 * 93403
AB.702 mn”

Short span coefficient fix Long span coefficent fy
R T continuous edge m'ﬂ;m continuous edge n%mnm
1.300 0.500 0.330 10.400 0.260
1.400 0.520 0.340
1.368 0.514 0337
Shear force at the long continuous edae = Peast W bt = Ve = 15.231 kN
Shear force at the long discontinuous edge = PaxWx b= Via = 0.987 kN
Shear foree at the short continuous edge =PaxWxhk= Vg = 11.858 kN
Shear force at the short discontinuous edge  =PaxWxlk= Vi = 7708 kN
Check for shear near long edge ©
Shear force due to design nads Vu = 15.231 kN
Effactive depth d = 96.000 mm
Mominal shear stress (C1, 40.1 of 1S 456) ™ = Wu ! bd
= 0158 Mmm”
Maximum shear stress (C1, 40.2 3 1of |5 456) T = 1,400 pimm”
R. MANIVANNAN, M.E_(Siruet) = 0.158 Nimm®
Structural Engineer Grade 1 (SE) Hence SAFE

- No: 03/2022 (Gr )
Shri Balajl Consultancy
7, First Floor, North Gate,
§.5. Colony, Madural - 825 018
Ph: 86089 70943
T4rmanivannan@Domall com
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&’ DESIGN OF TWO WAY SLAB - 51

Area of reinf. provided = 251 327 mm’
Percentage of reinl. provided = 100Asbd = pt = 0282
From table 19 of |5 456,
pt T
0250 0.360
0.500| 0.480|
0.262 n.auuj
Faclor k as per cl. 40.2.1.1 ol I5 456 k = 1.300
Design shesr strength of concrete ©k = 0.475 Nimm"
= 0.158 Nimm®
Hence SAFE
Check for shear near short edge -
Bhear force due to design loads Vu = 11.858 kN
Effective depth d = 88.000 mm
Mominal shear siress (CL 40,1 of 15 456) w = Vo i bd
= 0,135 Mimm
Maximum shear stress (C| 40.2.3 1of IS 458) Temas = 1.400 Nimm”
> 0.135 Mimm-
Hence SAFE
Area of rainf. provided = 251.327 mm'
Percantage of reinf. provided = 00As/bd = pt B 0,286
From table 19 of IS 456,
pt Te
0.250{ 0360|
u.sunl 0 480
288 0377
Factor k as percl, 40.2.1.1 of 15 456 Kk = 1.300
Design shear strength of concrete Kk = 0.480 Mimm”
> 0.135 Mimm"
Haonce SAFE
CHECK FOR DEFLECTION
Miowabbe long lerm defiection (CL 23.2 of IS 456) = b | 350
= 8371 mm
Basic allowable span to effective depth ratio (C1, 23.2.1 of IS 456 = 26,000 mm
Steel slress al service loads R Hmrl.ﬁr*m “:‘F:ﬁ:m’ﬁﬁum [ Az

n-? Mo 03/2082 (Gr 1) 158:235 Nimm®
Shr

‘Balaji Consultancy
7. First Fll.l#nr. Morth Gate,
5.5, Colony, Madurai -625 016
Ph: 86089 70943
7armanivannan@gmail.com
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Maodification factor for tension reinforcement (Fig. 4 of 15 456) =
Modification factor for compression reinforcement (Fig 4 of 1S 456) =
Allowable span 1o effective depth rato =
Actual span to effective depth ratio =

CHECK FOR CRACK WIDTH AT MIDSPAM

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

=

Ty

Distancs of thi point considerad 1o the surface of the nearest
longitudinal bar

Minimum cover 1o the longitudinal bar =
Cverall depth of the member E

Depth of newtral axis X=
Effective depth d=
Modulus of elasticity of steel reinf. =
Modulus of slasticity of concrele E:=

=
Modular ralio m =
Maximum momsani M =
Section modulus iw
Maximiurm compressive stress in concrala Ic=

=
Maximum tensile stress in reinf. Steel 5=

=
Average steel strain at the level considerad =
Maximum allowable strain =
Average steel sirain at the kevel considerad Em =
Design surface crack width (Annex F of 1S 456) We =

R. MANIVANNAN, m_E..(Struct.)
Structural Engineer Grade 1 {5E)
Reg. No: 0372022 (Gr1)

Hh'rT Balaji Consultancy

7, First Floor, Hnrt:h G;Islﬁ ia
§.5. Colony, Madural - &
Ph: 86089 70943
T4rmanivannanf@gmail com

2.000
1,000
52000
34,167
52,000

0.3 mm

a7 788 mm

15,000 mm
115.000 mm
15,168 mm
L6000 mm
200.000 I':HH'rlmr
5000 Vi
22 361 kMimm"
B.944 mm
5032 kNm
b 16
1536000.000 mm’
Wiz
3276 Nimm"
fc*m
208.302 Nimm®
fe/Es
0.147
0.8Fy/Es
0002
0.002
3 8o Em

1 + 2{Ber-Con ) {h-x)
0221 mm
0.300 mm
Hence Safe
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€ CHECK FOR CRACK WIDTH AT SUPPORT OF LONG EDGE

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

- o

Distance of the pont considered io the surface of the nearest

longitudinal bar B = 101,788 mm
Minimum cover ta the longitudina! bar Cmn = 15.000 mm
Owerall depth aof tha mamber - 115,000 mm
Depth of neutral axs X= 15,1868 mm
Effective depth = 96.000 mm
Modulus of elasticity of steel rea, Es = 200,000 KNfmm'
Modulus of elasticity of concrate Ec= 5000

= 22 381 kN/mm’
Modular ratio m= 8544 mm
Maximum momant w 6,722 kNm
Section modulus Z= bd |6

= 1536000.000 mm"
Maximum compresshe siress in concrede fc = iz

- 4378 Nimm’
Macxdmum lensile stress in reinf. Sieel fa = e *® m

= 39,143 Nfmm”
Avarage steal sirain at the level congidensd = fa / Eg

= 0,196
Maximum aliowable sirain = 0BFy/Es

= 0002
Average steal strain at the level considerad Em = 0.002

| Design surface crack width (Annex F of IS 456) W = 3 A Em
1 + 2{ac-Crmhi{h-x)
= 0.223 mm
< 0.300 mm
Hence Safe

D CHECK FOR CRACK WIDTH AT SUPPORT OF EHMTIDHHIKH MNAN, ME.(Struct.)
Structural Engineer El‘lgl lll:EE]
Rag. Np: 032022 (Grl
Allowable crack widih (C1. 35.3.2 of 1S 456) Eh'# Baisii Consultancy 03 mm
7. First Floor, North Gale,
§.5. Colony, Madurai - 625 016
Ph: B6089 70943
T4rmanivannan@gmail com
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10

O

Distance of the point considered to the surface of the nearest

kengitudinal bar = 101.789 mm
Mindmum cover o the kangifudinal bar = 16.000 mm
Orverall depth of the member = 115.000 mm
Depth of neutral axis x = 16.224 mm
Effective depth = BE.000 mm:
Modulus of alasticity of steel reinf. = 200,000 kMMM
Modulus of elasticity of concrele Ee= S000 Vi

= 22 361 kNimm®
Medutar ratio m= B 844 mm
Masdmum moersnt M= 2 570 kNm
Section moduks Z= bd" |6

= 1290666 687 mm®
Maximum compressive stress in concrete fc = Mz

= 3541 Nfmm”
MaxEmum tensile siress in reinf. Steel fa = fc*m

= 1670 Nimm'
Average steel strain al the level considerad = fs ' Es

= 0.158
Maximum allowabda strain = 08Fy/Es

= 002
Average stegl sirain af the level considered fm = 0.002
Design surface crack width (Annex F of IS 456) Wier = 3 Bor Em

1 + 2{ace-Con)i{h-x)
= 0223 mm
= 0.300 mm
Hence Sale

2LAB REACTIONS
Refer code SP 24-1983 CL23 5
On the long span, Wl A3y ) ) R. MANIVANNAN, M.E. (Strucl)

Structural Engineer Grade | (SE)

No: l.'l!-l':l}!i (GrI)
"".E Balaji cmmuan:r

Floor, North
m; s Madurai - ul&u

" “Ph: 86089 70943
T4rmanivannan@gmail.com

Unfactored long beam LIDL reaction due to dead load
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Unfactoned load - 4.025 kN/m’
= 5427 kN/m
Unfactored long beam UDL reaction due to five load
Unfactored load = 2.000 kNim®
= 2.607 kNim
On the short span, Wi /3
Unfactored long beam UDL reaction dus to dead load
Unfactored load - 4.025 kNim’
= 4407 kM/m
Unfactored long beam UDL reaction due to ve load
Unfactored load = 2.000 kNim®
w Z.187 kN/m

...

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

Shri Balaji Consultancy
¥, Firsi Floor, North Gatle,

8.8 Colony, Madurai - 625018
Ph: B6089 70943
TarmanivannanMamail com
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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

o i' l.-h.-_
P

ASSISTANT DIRECTOR /
Aot g | MEMBER SECRETARY (1/C),
Cainlpaerrl | DISTRICT TOWN AND COUNTRY
PLANNING OFFICE,
MADURAI DISTRICT_E_,-

Cj;_,.{:,,-.a?.".....‘..;.w%w.,*.....,.....,,E

. loor,
8.5, Colony, Madurai - s:snm ;
Ph: 86089 70943

Tarmanivennan@gmail.com




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.
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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
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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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