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This document is the property of SIVASANKARI Structural consultant and must not be passed on to any third person or firm not authorised by us,

M. KARI

CMDA Rap. Mo

Chartered Enjincar (M-1844542119)
No.15, Flat-B, Sl Ayyan lam, 1" Floor,
1" Sirest, Narasimman Nagar,
Rarmapuram, Channal - 500 088
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3.MATERIALS

LINTRODUCTION

2.STRUCTURAL SYSTEM

Table:1.Unit weight of materials(kN/m"’)

Conventional (Cast in-situ) RCC Framed structural system has been considered for the building.3-D
Analysis has per been carried out in STAAD Pro As follows

1. RCC Framed Structure with Pile, Pile cap, Column, RC Walls, Beams & Floor slab (Slab Not Modeled)
2. Building is Designed with Extended Basement, 5tilt and 11 Floars
3. 500 Diareter pile with plle length of 20m from Existing ground level. Pile cap with different depth
and Raft slab of 400mm Thickness is considered and designed for uplift loads.
4, Retaining wall is considered Around the Extended Basement Boundary of 300mm Thickness for
the basement of 3m from Finished Ground Level.
5. Extended Basement Roof Siab is designed for 15kN/m2 Live loading

The Self weight of various elements are computed based on the Unit weight of materials as given
below as 15:875 (Part-1) - 1987,

meer (H-1844

Table:2.Nominal cover to reinforcement

{Environmental exposure condition)

Steel 78.50

L |ptain cement concrete/Screed 24.00
#42/\ |Reinforced cement concrete{Dry) 25.00
apa |Cement concrete solid bleck work 20.00
T lwater 9.81

" |Brick coba 18.00
3.1.Concrete
Grade of Concrete for all structural items (Cast in-situ) considered as M25.
3.1.1.Exposure Category

As perthe clause 8.2.2 of 15;456 -2000, the exposure category considered is moderate refer table-2.

Structural efement Minimum|As per is456-2000) Considered for design

Pile, Pile cap 73 75

Column 40 40

Beam 30 a0

Slahk 20 20
3.2 Re ment

Reinforcement steel shall be of Grade Fe500 confirming to 15:1786 — 2008,

3.3.5tructural steel

All Structural steel shall conform to |S: 2062 -2011. Pipes and tubes shall conform to 15: 1161- 2014.

Basement + 5tilt+11 story Residential building has plan dimensions as per Floor plans.The building is located
in selsmic Zone- Il on a site with Medium soil. The design wind speed is 50 m fsec for Chennai region. Design
the building for seismic and wind loads as per 15: 1893(part-1)-2016 and I5: B75 {Part-3) - 2015.
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4.L0ADS:
This load comprises of self - weight of all the elements in the structure. Additional weight of the
elements which are not declared in the model are calculated as below and applied.

4.1.Dead loads({I5875-PART1-1987)
ilwall load
Main wall load:
Wall thickness = 230 mm
Height of wall = 3000 A
Self weight of wall =  Wall thickness * Height *Unit weight of Brick

= 023 x3x20 = 1338 kN/m
Partition wall load:
Wall thickness = 115 mm
Height of wall = 3000 mrm
Self weight of wall =  Wall thickness * Height *Unit weight of Brick

= ({115 x3 x20 = bSY KN/m
ii}siab load:
Floor/Roof slab Load:
By self weight;
Thickness of slab = 135 mm
Self weight of slab = Thickness of slab * Unit weight of RCC

= 0125x 25 = 3125 kN/m®
By Finishing:
Thickness of finishing = 75 mm
Self weight of slab = Thickness of slab * Unit weight of PCC

= 0075x24 = 18 kN/m®
Total load = 3125+18 = 4,925 kN/m*

4.2, load|I5875-PART2-1987

Load on office/Tailoring eqip. room = 3 kN/m’
Load on Bathroom/balcony/staircase =3 kN/m*
Load on roof w8 kN/m®
4.3 Earthquake load(151893-PART1-2016)
Length of building = 32 m

N. KARIKALAN; wE (Strun Engg) MIE o
Wit oF buildine CMOA Reg. o : SEIGR-M0NMZ 2 Ml
Slab thickness Shartaned Eng'.rmsri,l’l*‘!ﬁME-ﬂ.E'IFE:J = 0.125 m

N 15, FlatB, Sdayyan llam, 1% Floor,
Wall thickness " Street, Narasimman Nager = 0.23 m
Zone location Famapuram, Chennei - 500 086 = Chennai
Nichile « D8942 45633

Zone Eme {Halan 885 Bamel com = Il

Total height from founding Depth = 44 m
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D horizontal a r ctrum:
Z15,
“ i 2Rg
Zone factor Z = 016
Importance factor | = 12
Response reduction factor R =5
T, = RCMRF building = p075hH%" = 1,2813
saflg = 1.06
Type of building L RC MRF building
Table.3]De 1 lon co-efficlent
1+15T T=0.105
Rocky 25 010s<T<040%
Hard soil UT 040s5<T<4.0s
0.25 T>4.00s
1+15T T=0.105
Medium 2.5 0.10s5<T<0.555
stiff soil 1.36/T 0.555<T<4.0s
0.34 T=400s
1+15T T<0.105
<oft scil 2.5 0.10s<T<067s
1.67/T 067s5<T=405%
0.42 T=4.00s
& . 0.16x1.2x106 - B
2x5
Total Self welght = 151440 kM
Base Shear = 3086 kM
From STAAD
¥ Base shear - 993 kN N. KARIKALAN, w |-- (Strus Enig
7 Base shear = 1126 kN CMDA Reg. No : SEIGRAISINS/OTE
Chartored Enginear (M-1544542114
Scale Factor Ma. 15, Flat-B3, Sri Ayyan lllam, 1* S
¥ Direction = 3.11 1" Streel, Narasimman Nagal
grrapuram, Chennal - 800 (84
Z Direction = 2,74 Aohfie PS4 SHAN
Note: Ematl « nlatlkatasn 1 #A8Eom
Design base shear VB will be evaluated by STAAD analysis is considering 100% Dead load and 25% of
the live load .
4.4, 75-PART 3-201
Building location = Chennal
Basic Wind Speed Vi = 50 m f sec
Greater horfzontal dimension of the bullding | = 32 m
Lesser horizontal dimension of the building w = 26 m
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Maximurm height of the building z/h = 3@ m
Design life of structure = 50 Years,
Terrain Category = |
Terrain slope g s 0 *
Type of structure = Al other building
Type of building = MNon Circular
Maximum Frame {Bay) spacing = 96 m
Roof angle = g °
Design Calculation:
Design wind speed, Vz=[Vi{b)k(1)k Where,
V; = Design Wind Speed at height z, m/sec
ky = Probability factor ( risk coefficient ) {Ref: Cl:6.3.1, Table-1}
ks = Terrain roughness and height factor (Ref, CI:6.3.2)
ks = Topography factor (Ref, C1:6.3.3)
ky = Importance factor for the cyclonic region (Ref, Cl:6.3.4)
Shall be taken 1.15 where the buldling within 200km frorm the coast (Ref: C1: 6.6)
ky = 1
Ky = 1
ky =
= 1
Vi = B0xlxixl = 50 m/fs
Calcu ressune
Wind pressure, Pe={06V] Ref: Ci:7.2
Where,
P, = Wind pressure at height, zin N/m’
V. = Design wind speed at helght, z in m/sec

P, = 06x50x50 = 1500 N/m’
Design wind pressure,
Pd=KdKaKcPz2z|

Where,
Py = Design wind pressure, N/m’ Ref : CI:7.2
K; = Wind directionality factor Ref:Cl:7.2.1
{For Local pressure coefficient & cyclone affected region, Kd shall be 1.0 with respect to any shape)
K. = Area averaging factor Ref: C17.2.2
K. = Combination factor Ref; Cl:7.3.3.13
P, = Wind pressure at height, N/m’ Ref: CL:7.2
K; = 09
R
N, ?:ﬂuiélﬂ_.i; E; ':l:\. -Ilﬁhld,gml.l.,-ll e € % 55
Chartardd Englnoar (M-15425820 1) Tributary Area, = B32 Sgm

Mo, 16, Flal-B, S Ayvan llam, 17 Floor,

Street, Narasimman Nagar, Py = 1500x09x08x09 = 972 kN/m’
"'?”‘”ﬁ'“"“- I = S0 0 Pi = 0.7x1500 = 1050 kN/m’

i
T e L T

- 5 =lant BAEFIe
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Py = = 1050 kN/m’
WIND LOAD CALCU ON EFFICIENT METHOD
Building Location = Chennii
W (regional wind speed) = 0 m's
k,(risk coefficient factor) = I (ch:6.3.1)
ks(topography factor) = 1 (cl: 6.3.3)
kilevelonie region) = 1 (cl: 6.34)
K (wind directionality factor) = D9 (cl: 7.2.1)
K.(Area averaging factor) = D& {cl: 7.2.2)
Terrain category (k) = 2 {cl:6.3.2.2)
Building dimension along - x dir.(a) = 2225 m
Building dimension along - y dir.{b) = 308 m
Height of the building (h) = 36 m
a/b = 07159
Wb = 1.1583
of (force coefficient) = 125 (cl: 7.4)
— IT;:;{ K, T? Wi:d S:Hli[m’s'! ‘i‘.v'inr.l pressure : Desipn wind presss_l.r::
= Vixkixkoxkixks | P06V, KN’ | pipyacka x ko (kN/m’)
_ Floarl 2 1.00 - 1.500 1080
Floor 2 6 1.00 30 | L1500 1.080
Floor 3 9 1.00 50 1.500 1.080
~ Floor 4 12 1.02 3 1.561 1.124
Floor § 15 1.05 52.5 1.654 1191
Floor 6 18 1.06 s31 1,692 1.218
Floor 7 211 108 53.75 1,733 1.248
Floor 8 24 1.09 M5 | 1.782 1283
Floor 9 27 111 55.25 1832 1319
Floor 10 30 1| 56 1.882 1,355
Floor11 | 33 | 113 36.375 | 1907 1.373
Floor 12 36 1.14 56.75 1.932 1.391
N. KARIKALAN, M E (StucEnag
OMDA Reg. Wo - SEIGR-I3/T3
Chartared Enginear jM-18415121
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5.L BINATIONS:

The following load combinations are considered in scheme and detailed design stages in  reference with IS
456:2000, 15 1893 (Partl): 2016 & 15 875 (Part5)

Load combinatoons used for foundation design

DL+SIDL+LL
DL+5SIDE+LL+WL,
DL+SIDL+LLEWL,,
DL+SIDL+LL+EQ
DL+SIDLEWL,
DL+SIDLEWL,
DL+SIDLEC
4 Load com ons used for sc d detail designs:{Limit state
Serviceability Strength
DL+SIDL+LL+RLL 1.5DL+1 5510L+1.50L4+1.5RLL
DL+5IDL+0.8LL+0.8WL, 1.500L+1.5510L+1.50L+1.5WL,
DL+5SIDL+0.8LL+0.BWL, 1.50L+1.55IDL+1.5LL+1 . 5WL,
DL+5IDL+0.8LLE0.8EC 1.5D0L+1.5510L+1.5LL+1 5EQ
DL+5IDL+£0 BWL, 0.90L+0.9510L+1.5WL,
DL+SIDLL=D.BWL, U.E'DLM.B'SII}LELEWLI
DL+SIDLL+0.8EQ 0.9DL+0.951DL+1.5EQ
1.20L+1.25100L+1. 2 LL+1.2WL,
1.20L+1.25100L+1.2LL£1. 2WL,
1.2001+1.251DL+1,2LL+1.2EQ
5.1.D ion criteria:
Permissible deflections: IS 456:2000 (Clause 23,2 (b) )
Max vertical deflection on beams and slab under vertieal load:
Final deflection £ span/250 15 456:2000 (Clause 23.2 (a) )

Final deflection after erection
of all loads&finishes
stor ue to lateral load:

< span,/350 {or)20mm whichever is less,

Under wind load Height/500 I5 456:2000 {Clause 20.5)

Under earthquake load Height/250 I5 1893, partl :2016 (Clause 7.11.1,1)

Long term deflections due to shrinkage and creep will be calculated as per Annexure-C of 1S 456:2000
5.2.Crack width requirements;

i

1

Crack width for all structural members shall be limited to 0.3 mm.

CMDA Ray. Mo : SEIGR-U12/03/012
Chartesed Engineer (M-1644542118
No.15, Flat-B. S Ayyan lllam, 1 Fio
Streel, Marasimman Mags
Rarmapuram, Chennai - 500 DO
finbila ; BE84L 4665

Email | nkarikpian 1 02508k

Engd.), MIE




RESIDENTIAL BUILDING AT DOCUMENT NO
PROJECT REV
WATERCANAL ROAD 021051-C-RB-01-DC-01001
TITLE: 15 - 1893 Part-1 Codal Provision DESIGNED CHECKED APPROVED

CPA NKK NEE

[CLIENT M/S BUILT TECH ASSOCIATES

DATE| 07.01.2023 [DATE| 07.01.23 [DATE| 07.01.23

A. Checking of Torsional Irregularity: 15:1893-Pan-I ;2016 CL7.1
L
Amin ﬁ: Amax
Y
Minimum Horizontal Displacement due to Earth quake load fmin = 748 mm
Maximum Horizontal Displacement due to Earth quake load AMax = 787 mm

Amin < 1.5 AMax

5 Lateral o I:tr:ral o :.ahml P

isplacement at isplacement at isplacement at ;

S1.No | Floar :Ei i ﬁu_ i s Miﬂdlu, s iss!:]a::mi at | Result

(mm) (mm) (mm) i R )

1 | Stilt 000 (.00 0.00 0.00 Safe
2 | 1* | 492 ~ 5.006 1726 | 4964 Safe
3 | 29| 10895 11.678 8.73 11.287 Safe
4 | 39 17874 | 19353 | 14638 18614 | safe
s | 4"| 25334 | 27594 | 210m 26464 | safe
s | & 32.909 35932 | 27668 | 344205 Safe
7 [le® 40331 | 43991 34,359 42.161 Safe
8 | 7" | 47395 51501 | 40944 49448 | Safe |
5 |8 53.951 58.281 47.285 56.116 Safe |
10 | 9" | 59.895 |  64.233 ~ 53.263 62.064 Safe
1| esas | 6935 58.79 67.27 Safe
12 | 11* 69.897 73.734 63.837 718155 | Safe
13 |Roof| 74234 77.632 68.486 75.933 Safe

Byuge < 12X A4, |, the Floor will be Rigid Diapharam as per C1:7.6.4
Stiffness al each oor will be a constant
There is no change in the structure throughout the height of the building
Hence, this building does not twist about its vertical axis, it is safe

W IGARERAL AT 1 -
CMDA fleg Mo - SEGE-V "JF 2012
Chartered Englincar (M “:f.;-"....-:q.r:r'r
No. 15, Flat-B, SrAyyan lilam, ° F
" Sireed, Marasimman Naga
I ETTARLFETT Chanpei - 800 [iRf
(obile : GB0AZ GG

o o i
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TITLE: 15 - 1893 Part-I Codal Provision DESIGNED CHECKED APPROVED
L CPA NEKK NEK
el e DATE| 07.01.2023 [DATE] 07.01.23 [DATE] 07.01.23
B. Sotrey Drifft:

— e 91570
£6.270
80410
T3.850
66,500
58.340
49,560
40.240
30.740
21,45
—_— R
) 6248
217
& Herizontal dispalcement
in "mm"
Floor to Floor Height of the building = 30 m
Allowable storey drift h/250 = 12.00 mm
SlNo.| Floor |Storey Drift (mm)|Allowable Drift (mm)| Result
| stilt 217 12.0 Safe
2 1" 411 120 Safe
3 | 2® 6.64 N 12.0 Safe
4 3 B.53 120 | Safe |
5 4 9.200 12.0 Safe
f 5" 9.500 12.0 Safe M. KARTRAL AR |
th Tt e e + LAN; ME [Strut.fngg
i 9320 TR I R et o
8 7 8,780 12.0 Safe Chartered Enginoor (M-1644
g gth 8.150 12.0 Safie Mo, 15, Flal-B, Si Ayyan II1:a|I'£1
Y i o ' . |" Strest, Narasimman
10 9" | 7350 12,0 Safe RiorTarasaim, Chenntl~ 801
1 10 6.560 12.0 | Safe Nchile | 98942 453
12 1 5.860 12.0 Safe Ermall - nkErikaian | SEsRme
13 Roof 5.300 12.0 Safe
Maximum Storey Drift = 95 mm < W50 = 1200 mm

j42M )

i
T

1* Floor
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1wt i (008 N Tani - AR Seitila Vird)
Mls Hdk Vims g

noE ALERW |

. {Slrie. NG
it li?“'ll:{:lhﬂ.ag [ Tl t}EJEFl-:H'BiE:,'I"'.".i
Chartsred Enginwor (MAB448AZ18)
o 95, Flat-B, Sri Ayyan \llam, 1" Floo
' sirest, Narasimman Nagai

HarmEpuranm, I.".I*&nru,:'!_
Mahiia . SBG4ZL 400

. Eon HEf
oF]

&
WD
REBLTE STERY  MEIGHT  LOAD AW DERRLEM ) THIFT(OH ) BATED wEATIS
T B I W SN EEE e ———————— o
RESPONSE SFECTRIM LOED 1 [HETE) x & ¥ ]
KDDL Bals ACTINNG
PRI IPATCH FACTORS BASE= —#.50 ALLOW, ERIFT = L n
RESPOMSE SPECTEUR LOAD §
ot ET 10,4334 1.0kma a-i7nd e.sidn L4 39k paas
II.EEMI.I:PII'SE ﬂ!f:f-ﬁlﬂ i s §. 8133 B.0f74 QLEEEE @.1dda L 4 Sid raAs
RADDME BT ACTION BOE 15182 B.0ET4 o.E308 B.i108 L A 314 Frap
T AT 218 1, 5468 o, B4R i AL C.3d8F & 4 F23 Faan
RESRINGE SRR LMD 4 21 T, NG LRS! 04148 BoR25S B 3L 7]
DO RS ACTOHS iz . TERT £, 4807 0. HOSE DL 1E42 L/ TN Fnasn
PARETCHPATION FACTORE 11 A.TENT i, 5807 0.56FE Goite = f 578 [
CONIRETE DERGHN 79 AL T -, G107 BodTEE 0. Z34F L # VEE FREY
oY ERFT 1200000 5 1.1 -, m178 15803 e B12T 03577 & £ LR FnRaE
21 1.4088 =0 33% i 43%3 0.3Y2E L ¥ 5% Faee
AT -, B%1E l.c85% L.UEEl E.I74F L 1 AR1 Famn
iR 2.9180 =0, G014 [T 1 | t.2%28 n J 1304 [ 80 ]
RS -5 EHEL 1. 500 GojaLs GLOEST L ¢ I FASS
226 1.0M06% =¥ DLED e 1 0ES P.1008 L f  LESE Famz
e | =, 5iiod 1.7Tea3 Q.31 G.LlONE & # ¥37 PaId
-3 5 L.p133 0, 0387 3.4438 [FBS o- 1 R I BOE BasE
223 &, 0EEE L.zs1s S.uuld B.ldes B S €85 Phid
3% 1. 1484 GL.O84E O, 05E F.LE0T L ¥ (1411 Fhas
— s EnaT B SN N o
FIEAD AFATE == FROE -WT. TIFP
s sg.047E L.9ERS LB LT SR L - T P 805 Fhis
171 40,20 2ok =0 .3 T0H HalTIN @a1ETY -1 0 i5& FAN
a0 103208 1.0042 02150 Q. 00ED L S £na FROD
103 L. A208 1.Go4% &, 3158 0. 0000 L F EB1 PhED
304 1.08d4 B.220® SR L .73 L/ B0l PREE
248 1. 0664 m.ZROD TR L] G ATEL LY L1 Ft j e
e N, BEER 1000l ISR S.OdlE L ¢ BSE PaRE
C. Soft Storey Check:
Lateral stiffness is same for all the floors
1 & 1 . g s
Henee, Soft story is not ocouring in this building
D. Model Participation Checks:
e L] 1 ]
Modal Participation i X-dir, = J0.62 % > 65 % in 2nd Mode shape
vk 5 . ' v
Maodal Participation in Z-dir, = Y235 % = 65 % in 3rd Mode shape

Safe, Regular mode shapes in each principal directions
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FGDAL BARE ACTICHS FCRSTES b rsd LERGIN IE METE
=TT, T 1 e SRR e A L g s i A
TIEEHGEL Ak MOMENTS ARE RUOUT THE oRisi
RUSECIMNGE FROTRURI LOADR | HOLE FERIGD ¥ e 7] (] e WE
PARTICIRETION FALTERY 1 2738 LA4T BT F 0 “HIZ.31 - IDBNDISE -A35, 47  =33504, 62
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E. Time Period Checks:
Time Period in 15t mode = 75 Bec
Salg = 0495
016x%1.2x0.49
Aw = = 0.01
x5
Total Self weight 151440 kN
Base Shear 1425 kN < 3086 kN
From STAAD
X Baseshear = 993 kN
Z Base shear = 1126 kN
Scale Factor
X Direction = 143 < 3.11 as per actual
Z Direction = 127 <2.74 as per actual

Hence, the base shear as per the STAAD model time period is less than that of provided in
STAAD model, it is safe
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DOCUMENT NG REV. DATE
TITLE: DESIGNED CHECHED SHEET
Base rafi Design of
Design of Raft . IAECTINAL el 1 e Engg
DA Rog, Mo @ SEIGR-ITANINS
Chartered Engincer [M-1048542M18
Grade of concrete fok = 25 Nmm' Mo 18, Flat-B, Sri Ayyan flam 1" Fl
Crde o s v o« S0 Now e
Thickness of the base | 400 mm |ahile © 0ARA2 45635
Clw cw .= 5{. iy ':..||'.'| \ __.:: oy e VI T mpe | sy
Y dir Bending , Shear Force (stre B.M Tv
B.M @ Top face = 7478 kN-m 0388  N/mm'
B.M @Bottom face " = 1217 KNem 0277 N/mm®
X dir Bendi Shear Force (stress
B.M @ Top face = 7478 kNem 0388  Nimm® :
B.M (@Bottom face = 11217 kN-m 0277  N/mm®
Modulus of elasticity of steel E, = 200000 N/mm®
Modulus of elasticity of Concrete Ec = 25000 N/mm' CL.6.2.3.1 I8 456:2000
Long term Modulus of elasticity of Concrete Ece = 11905 Nimm® Annex C.4.1 IS 456:2000
Modular Ratio m - 8
Design | Top Face ~ Bot Face
Direction of Wall | X-Dir | Y-Dir | X-Dir | Y-Dir
Factored Bending Moment MxMy =| 7478 | 7478 | 11217 | 11217 [kN-m
Diameter of bar(mm) e =| 12 12 12 12 mm
Effective Depth. a . l 332 | M4 | 32 | 344 mm
Mu/bd* = | 068 | 063 | 102 | 085
Minimun Pt required =| 012 | 012 012 0.12 %
Minirmun Ast required = 480 480 480 480 'mm’
Ast required -| 537 | 514 | B3 788 |mm’
Spacing Required = 211 | 220 | 153 154  |mm
Spacing Provided =| 150 | 150 | 150 150 |mm
Ast provided =| 75 | 754 | 754 754 |mm’
Pt Provided (single face) =| 019 | 019 | 019 0.19 |%
Dist. From the point considered to the surface  of
the nearest longitudinal Bar e = | 8414 | 8414 | 8414 | 8414 imm
Distance from the compression face to the point  at _
which the crack width is being calculated B = 400 400 400 400  |mm
Depth of Neutral axis x = | 5754 | 5867 | 5754 58.67 |mm
Cracked Moment of inertia fer = | 5.2E+08 |5.6E+08| 5.2.E+08 | 5.6.E+08 [mm’
Service stress in tension reinforcement £ 21138 | 20380 | 26706 | 25570 |[Nmm’
Strain at the level considered, e, =| 00013 | 00012 00017 | 00015
e, = | 00004 | 00003 0.0008 @ 00006
Design surface crack width Wer =| 0075 | 0063 | 016 0.126 |mm Refer Annex F,
Permissible crack width 03 | 03 | 03 03 |mm 1S456-2000
Result SAFE | SAFE | SAFE | SAFE |

MIE

T,




DQCLUMENT NO REV. DATE

[TITLE: DESIGNED CHECKED SHEET
Base raft Design of
Check for one way shear at "'d" distance from face of column _
Actual Shear stress (Refer analysis results) Tv = | 0388 | 0388 | 0277 | 0277 |[Nimm’
Allowable shear stress Te =] 0317 | 0317 0.317 0317 il"'iln"l:m:l:L1 Table-19 of
P:l-tl;::;.a P;m Rk ] [5:456-2000

REINF REMNE NOT REQ NOT BB, |

Ty-Te = 0071 | 0071 | -0.040 | -0.040
Assume. |12 mm dia. at 150 c/'c @ one direction

4630 | 4630 |NOTREQ. OV |cic
Spacing required at another direction shall be L= L | T
Shear reinforcement is caleulated as (LB7 * fy * Asy
(Tv-Tc)*h
Provide 12 mm diaat 150 e/e (@ other direction
Check for two way shear / Punching shear
Critical Factored Shear force at column v = o kN
Ks = 1
Shear resistance at d2 distance from the column
Te=Ks*0.25% Sgr(fek) = 125 Nimm®
= 245 kN > 0 kN SAFE
s TR S = G Eogly.
MDA Rey 3T AT

Ghartersd E1 T i Sy T T R

15, Flat-B, S Ayyan llam, 1" F
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Glis ; BESA2 45T

e [ [t T




[FRGETT DOCUMENT MO OATE
IDESIGNED CHECKED SHEET
TME  Design Calculations - Pile Cap fd
Support-6;
1.Pile Layout
Diameter of Pile hy = 500  mm
Spacing of Pile = 300 D
Size of Column = T80 % 450
7 i)
i
2 1 4
$ 3 ; L
i
375 J a: 375 .
L= 1800 | Heipoimedioiaioioiais SR T NERREESIERE: R R
[}
;
ars :
ATy e (D)
L/ ; I
, 1500
b bl
Axial Load from Column = 3580 kM
2.Forces in Pile
Plle Mo Compression{kN) Tension{kM)
1 821.00 200
2 821.00 200
3 821.00 200
4 821.00 200
of Pile Cay
Bar size for effective depth = 18 mim
Clear cover to reinforcament = 75 mim
Tatal Depth of Pile Cap O = 800 mm
Effective dapth d = 817 mrm
4.Material Properties
Characteristic strength of Concrete f = 25 Nimm*
Characteristic strength of Steel i f, = 500  N/imm"®
i M. FARINALAM, (Btrue.Enga ), MIE
S.Check for Truss aclion CMDA Reg, Ko | SEGR-MBIDATIZ
Shear span a, in X-Direction Chartared Englneer |1-1544542/19) = 225 mim
Shear span a, in Z-Direction No 45, Flat-B, Sr Ayyan lilam, 1" Floo = 2050 mm
a,/d in X Direction * Street; Narasimman hage = 0275 Truss action exists
a,/d In Z Direction N A = 0275 Truss action exists
5.Tensile Forces Emmi ;}'J"”"fr' Jeyr
X-Direction T, =5y B0 ~a’) = BO0.B7 KN
Z-Direction T, ==t -s) = 731.06 kN




DOCUMENT NO DATE
DESIGNED CHECHED SHEET
TMLE _ Design Calculations - Pile Cap oF
. m— —
|6.TensileStas|
X-Direction
Area of Steel required = 1588.20 mm®
Breadth of pile cap b = 2200.00 mm®
Percentage of stes| P, = 0088 %
Minimum percentage of stee| Pimin = 0.180 %
Area of Steel provided = 323532 mm®
L.2-Direction
Area of Steel required = 168060 mm®
Breadth of pile cap b = 220000 mm
Percentage of stesl Pe = 0.084 %
Minimum percentage of steel Pomn = 0180 9%
Area of Steel provided = 323532 mm’
7.Check for One WayShear
Max.Permissible shear stress Ve = 4.0 Nimm*
rall Z
Critical section is at face of column
Shear force V = 164200 kN
Breadth al that section b 2200.00 mm
Fercentage of stesl po= 01B0 %
Max. Permissible shear stress Var = 4.0 Nfmm*
Effective depth required to resist shear d = 1868 <817 Ok
iti ion is located ce r eolumn = 226 mm
Shear Force at that section V = 164200 kN
Breadth at that section b = 220000 mm
Percentage of slesl po= 0180 %
Permissible shear siress v = 0357 N/mm®
Stress enhancement factor 2dlay = 7.23 N/mm®
Enhanced shear stress = 2580 Nmm® Ok
Effective depth required to resist shear d = 2803 mm =<B170k
Section Parallel to X axis
Critical section Is st face of column
Shear force WV o= 164200 kN
Breadth at that section b = 22000 mm
Percentage of steel o= 0180 %
Max Permissible shear stress Vo = 4.0 N/mm*
Effective depth required to resisl shear = 1866 mm =817 Ok
section |s | distance av {fro ce of column = 22600 mm
Shear Force at that section " Vo= 1642.00 kN
Breadth at that section R b = 22000 mm
MDA Ry :
Percentage of steel Charterad £ esednazie Po= 0180 %
Permissible shear siress No.15, Flat-8, So Ayyen llam, ROy = 0357 Nimm?
Stress enhancement factor  Sireed, Naras '_Iall."\-r:l:lr 2dfav = 7
Enhanced shear stress s TS 3 N/mm?
Nabile : S8847 4053
Effective depth required to resist shear I Ll d = 28027 mm <817 Ok
8.Check for Two WayShear(Punching Shear)
Crifical section along periphery of Column
Max.Permissible shear stress Ve = 4.0 Mimm*




[FRGIECT: DOGUMENT NG DATE
DESIGNED CHECKED SHEET
TITLE: Design Calculations - Pile Cap o
Permeter at the section u = 3000 mim
Shear Force Vo= 32840 kN
Percentage of Steel in X-Direction ptx = 0180 %
Percentage of Steel in 2-Direction ptz = 0180 %
Max.Permissible shear stress v = 4.0 Nimm®
Effective depth required to resist shear d = 273667 mm <817 Ok
Cr i il diameter at inner side
Max Permissible shear strass Viax = 40 Mimm®
Perimatar at the saction u = 4400.0 mm
Shear Force Vo= 32840 kN
Parcantage of Steal in X-Direction ptx = 0180 %
Percentage of Steal in Z-Direction ptz = 0.B0 %
Pamissible shear stress v = 1427 Nmm®
Effective depth required 1o resist shear d = 522867 mm <8170k
8 Resulls
Depth of pile cap d = BI7.00 mm
X-Direction
Area of Steel = 3235.32 mm’
Diameter of rod = 1600 mm
Spacing for a width of 85620 mm = 5942 mm
Provide 16 mmbars @ 100 mm cle
Z-Direction
Area of Steel = 323532 mm’
Diameter of rod = 1600 mm2
Spacing for a width of 95620 mm = 5842 mm
Provide 16 mmbars @ 100 mm clc
Total Depth of Pile Cap D = 890000 mm
Top Steel and Side face Steel
Area of Steel per direction = 36000 mm’
Diameter of rod = 16 mm
Spacing for a width of 1000 mm = 558.51 mm
Provide 16 mmbars@ 100 mm cle
N. KARIRALAN, b2 (5ruc Engg.), MU
MDA Rag. lio - SEIGR-U19/031012

Chartared Enginesr (W-1041642M1 )
Mo 15, Flal-B, Sd Ayvan lllam, 1" Floor,
" Strest, Narasiminan Nagar,
Famapuram, Chennei 800 DBS
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RESIDENTIAL BUILDING AT DOCUMENT NO
CT W
FROIE WATERCANAL ROAD 021031-C-RB-01-DC-0001 RE
TITLE: IS - 1893 Part-1 Codal Provision DESIGNED CHECKED APPROVED
CPA NEK NKEK
CL M/S BUILT SOCIATES
g FRCHAS DATE| 08.0523 |DATE] 08.05.23 DATE| 08.05.23

Design al Walls:
Height of the wall Lo = 3000 mm
Thickness of the wall h = 230 mm
Characteristic Strength of concrete ik = 25 N/mm®
Yield strength of the steel fy = 500 N/mm’
Width of the wall b = 1200 mm
Effective height of the wall Le = 2250 mm
Clear Cover to Reinforcement, © = 40  mm
Assume Diameter of Main Remnforcement, d = 20 mm
Effective thickenss of wall he = 180 mm
Leth = 0.75L/h
= 973 < 12  short braced
STAAD Result
Factored Bending Moment, M = 9  kNm
Factored Axial Foree, F = 5354 kN
Factored Shear Force, W = B53 kN

Minimum accidental eccentricity

hf20 or 20 mm
[ —— 115 mm  Adept 20 mm

emin = 20 Hinini]
Eccentricity duetoMie,) = .MI/P
[+ = 9 /5354
€x = |.68] mm
Additional eccentricity, ea = L, /2000h
= 1101 mm
Total eccentricity, g = 127 mm

Total Bending Moment, M = 68  kNm
d = 50 mm

dh = 0217
Piiubh = 0.776
M/ Bh = 0.043
p/iy = 0120
Area of Reinforcement, Ast = pbh/ 100
= 8280 mm’

N. KARINAL E_-u E (Struc Engg.), MIE

i g, Mo SEMGR-IMB03MIL
éhﬂizu‘.ﬂldlmar ||M-1E-ﬂ--1'5l‘2:|1','|
Mo 15 Flat-B, Sr Ayyan lilam 1 F
4" Street, Narasimman Nag#
Rarmapuram, Chennal - '%';'r M
GaB4Z 4550
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PROJECT: DOCUMENT NO. DATE
DESIGNED |CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL 1_OF
Design of retaining wall
Height of retaining wall H = 3.00 m
Height of soil below ground level h, = 3.00 m
Thickness of stem at top t = 0.23 m
Safe bearing capacity SBC = 200 kN/m?
Characteristic strength of concrete fck = 25 N/mim?
Yield stress of steal fy = 500 Nimm*
Co-efficient of friction b = 0.55
Earth pressure co-efficient Ka = 0.33
Surcharge load q = 4 kN/m*
Lateral force above Ground level wind press (Reference) Pa = 0 kN/m*
Unit weight of soil ¥ = 18 kN/m®
Linit weight of concrete = 25 kN/m®
Length of Heel = 0.45 m
Consider 1 m run of the wall
Assume
Base width B = 1.13 m
Thickness of base slab d = 0.40 m
Stem bottom thickness = 0.23 m
Slope distance at the bottomn of stem both side) = 0.00 m
Height of soil above slab = 260 m
Height of water above slab = 0.00 m
023 m
.?L
260 m 300 m
N. KARIRALAN, g (Sruc Frea.). Wil
v “MDA Rog EMGR-IMamN0h
Chartared Enginear [N-164454218)
ﬂ.-‘"] "'H_ et F,- ?_.“ "',"_"'-'HI llam | ™ (=1 i,
¥ Sreet, Naraasimman Nagal

113 m

arapuram, Channgl - 500 0839
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Moment due o watar table

pamapuram, Chennal - 60
Miokile | BASAZ 45637
it oo B A

Total overtuming momant

0"10"0.5*0"(0/3)

o
0+7. 7344 4840
12.2

[PROJECT: DOCUMENT NO DATE
DESIGNED CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL 2 _OFd
Calculation of pressure acting on wall
Pressura due to soil By = (0.33 x Bx2.6)
= 6.864 kN/m®
Pressure due to surcharge Pz = 0.33x4
= 1,32 kMim®
Prezszure dua o waler p3 = 0*10
= ] kMfm®
Pressure due to wind Pa = G XA K Py
[ = 12
Aa = 1 m
= 12x1x0
= 0.000 kNIm?®
M -
—
P4 Pa
Soll Surcharge
Check for overtumning
Overturning moments
Moment due to wind = (D0 (D4+37)
= 0 kM-m/m
Moment due lo earth pressure = 0.33x8x2.6°3 /8
= .73 kM-mém
Moment due to surcharge = {1.32«2 Bx(2.6/ 2))
RIKALAMT, e (8mucE | = 4.462 kN-mim

kMN-m/m




[FROJECT: DOCUMENT NO DATE

DESIGNED CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL 3 OF8

Length of loe = 0.45 m
Length of hesl = 0.45 m
Bottom thickness of stermn = 0.23 m
Thickness of base siab = 0.40 m
Restoring moment
Taking momenl about edge of the loe
Moment due to stem M4 = 0.23x2 Bx 25 x0.565

= 8.447 kM-m

Leverarm 0.565 m

Moment due to base slab M. = 1.13x0.4x25x0.565

= 6.385 kN-m
Moment due to weight of soll Ma = {.45x2 .6 18x0.905

= 19.06 kM-m
Taotal restoring momeant = 3389 kMN-m
Factor of safety against overturning =  Restoring moment/Overturinging moment

= 278  Safe
Ch lidin
Lateral forces on retalning wall:
Force dus to wind = ] kN
Lateral load due to earth pressure = {1/2) xBx2. 62 x0.33

= 8.892 kN
Lateral load due lo surcharge = 0.33x4x2.6

" 3.43 kN
Laleral load due to water = 0*10*0.5"0

= ]
Total |ataral force on wall = 0+8.92+3.43+0

W, = 12.35 kN

Cferes—

M. KARIRAL:M,
MDA Rag. o - SECRAMHI0L
Chartared Enginuer (M-1642 3".4".!':_
I 15 Flat-B, Sri Ayyan llam ¥ F
' Stradl, Narasimman Nage
smapuram, Shenns B
Mghiie 98042 4553
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PROJEC DOCUMENT NO DATE

DESIGNED CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL 4 OF9
Total vertical load due to retaining wall and soil;
Self weight of stem W, = 0.23x2 . 6x25
= 14.95 kN
W, = (0x2,6x25) 2
- 0 kN
W = {0x2.6x25)f 2
= 0 kM
Self weight of base slab W = 1.13x0.4x25
= 11.30 ki
Self weight of soil W,y = 0.45x2 Gx18
= 21.06 kN
Wy = 0.45x0c18
= 0 kM
Total vertical load Wy, = 14.95+11.3+21.06 kM
= 47.31 kM
Factor of safely against sliding = W TW
= A > 1.4 HENCE O.K.

Sliding is not critical as retaining wall is attached with base slab and pile also,

Check for maximum & minimum stress

Force [ kN ) Lever arm (m ) Moment (kN-m)
aboul 108

Lateral load due to earth pressure

= B892 «+— 0.87 -T.73
Lateral load due to surcharge

= 343 — 13 -4 46
Lateral load due to water

= 000 -— 0 0.00
Self weight of stem

= 1408 0.565 8.45
Self weight of base slab

= 11.30 l 0.565 6.38
Weight of soll

= 2106 l 0.905 19.06

Total vertical load = 473 kN Total moment 217 kMN-m

Eccenfricity e = 0106 m <h/6, OK

Max stress = 655 oK : Jt‘k : _ : sa
Min stress = 18.2 oK N. U::[;:_‘*Ilﬁﬁ b oJGRA4M YOI
Shartered Engincsr {M-1644542/1

e
L = O

Mo 15, Flat-B, Si Ayyan lilam
Strest, Narastimman Naga
emapurarm, Chanmsi - S00

Iohile ; DB042 4563
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[PROJEC DOCUMENT NO DATE

DESIGNED  |CHECKED SHEET
TITLE: DESIGN OF RETAINING WALL 5 OF 8

Design of stem
Maximum bending moment due to soil & surcharge = 122 KN-m
Factored bending momenl M, = 18.3 KN-rn
Clear cover = 40 mm
Effective depth  (f B mm diameter bar is used) = 230-40-4

= 186 mm

MJbd® = 18.3x10°6/1000 x186%2

= 053
Percentage of reinforcement P = 0.12
Area of steel Asl =  ptxbxd00

= 232 mm®
Spacing of a mm diameter bar 5y = 217 mim

Provide & mm diameter bars at 200 mm C/C on soll face vertically

Minimum reinforcement on the inside face

If cantilever is propped then maximum positive (sagaing) moment, M, = hy"2*(py/33.54+9"p,/128)
= 27 KMN-m
Maib*dh2 = 0.08
Required % of steal, = 0.02
Minimum reinforcement is 0.12% and hence on each face 0.06% = 0.06
Minimum reinforcement % By = 0.06
Minimum reinforcemeant Pai = ptxbxd /00
= 112 mm®
Spacing of steel reinforcement] & mm diameter bars to be used) 5, = 450 mim

Provide & mm diameter bars at 250 mm C/C an inner face vertically

T ;f.e:u:. - : itk

MDA Rig. b FEMGR-HT900TL
chartored Englnoer (M-1644542M8]
0,15, Flat-§, Srl Ayyan lilam 1* Floo
! Sireal, Marasimman Naga

] A0O NRE




[PRGIECT DOCUMENT NO DATE
DESIGHED CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL 6 OF 9
orizonta on_reinforce
Minimum reinforcement is 0.20% and hence on each face 0.10% By = .10
Use & mm diameter bar
Area of steel Ay = 0.1x230x 1000 /100
Area of steel reinforcement = 230 mm’
Spacing of bars 5 = 219  mmCiC
Provide & mm diameter bars on both the faces al a spacing of 200 mm C/C horizontally
Check for shear
Shear force = 12.36 KN
Factored shear force Yy = 18.53 KN
Nominal shear stress, r. = 010 Nimm®
Maximum shear stress = 316 Ok N/mm?®
ST 4
ForM30&p= 014 % , shear strength of concrete, 1 = 028 Safe N/mm
251 beta= 21.5 gama= 84 alpha= 4.47
Check for deflection
Basic span value of span to effective depth ratio, o= 10.00
Modification factor for span larger than 10 m, B = 1.00
Modificalion faclor depending on lension steel & siress, ¥ = 1.44
intermediate calculation pc= 0.1 1.24
Medification factor depending on compression steel, 8 = 1.03
Modification factor for flaged baam, A=
Allowable L/d ratio, (Ud)aiowmtis = 14.90
Actual Lid ratio, (W = 1398 Ok
("'_- -
N. KARIRALAN, 1 I =
CMDA Reg. Mo EIGH- -_-:‘l'[- 4 A
Charterad Enginecr {M-154454210
Mo, 15, Flat-B, Sii Ayyan lilam, 1" !
" Street, Narasimman Naga
amepuram, Chennzl - 50
Aobila . 98942 "'; ) 1‘_




[FROJECT DOCUMENT NO DATE
DESIGNED |CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL 7_OF
Design of toe slab X
lg.ﬂ m ; f t’ [
L 0.23 045 m
Self-weight= 10 kNm ¢ i L'I i _ "—'|'
040 m | B c D
| 18.2 KN/m’
65.5 KNim® ! at(B 467  kNfm®
1 atlC 371 kNim®
x' atX-X 615 KkN/m®
The toe is subjected to an upward pressure varying from 655 kN/m® to
46.7 kN/im®.
The self-weight of toe = 25x0.4
= 10 kN/m*
The upward water pressure = 0 kN/m®
The net upward pressure at A = 55.5 kN/m®
The net upward pressure at B = 36.7 kN/m®
The net upward pressure at , shear critical section X-X = 51.5 kNfm*
The toe is treated as cantilever beam with critical section for shear at a distance
ofd= 0.355 m from face of stem B.
Hence, length of cantilever from A to crilical section for shear = 0.45-0.355
= 0.0 m
Factored shear force al critical section, W, = 1,5%0.5x(55.5451.5)x0.1
= 7.6 kMM
Factored moment due o net upward pressure about B, M, = 0.45"2x (55.5+2x36.7 )6
= 6.5 kN-mim
Required effective depth, d = 43 mm
Provided effective depth is more than required.
M/bd® =  B.525x10% /(1000x355%2)
= 0.052
Percentage of reinforcement Py = 0.01 %
Araa of steel reinforcement Ast = 0.01x1000x355/100
= 42 mm®
Minimum % reinforcement for slab s 0.12% of w_ Ast = 480
Minimum steel = 480 mm*
Usa 10 mm diameter bars aip
Area of one steel bar Sk = F A4 102 /4
'S F : = T4 mm’
Spacing of reinforcemeant : = 78 x 1000 /480
= 165 mim
Provide 10 mm Diameler bars with 150 'mm C/C
Check for shear
Mominal shear stress, v = 002 Nfmm®
Maximum shear stress T cxinic = 316 Ok Nimm?*
For M30& pi= .15 % , shear strength of concreta, r, = 0,28 Safe Nimm?®




PROJECT DOCUMENT NO DATE
DESIGNED |[CHECKED SHEET
TITLE:  DESIGN OF RETAINING WALL B OF 8§
Design of heel slab 045 m
Am "
1 023 60.8 kN/m’
L 4
0,40 m ™ (5]
18.2 kN/m®
655 KknNim® al(B 467  kNim®
al|C 371 kMim*®
The toe is subjected to an upward pressure varying from  37.1  kN/m” to
18.2 kN/m® .
The self-weight of toe, soil weight and surcharge = 25x0.444+2,6x18
= 60.8 kN/m®
The upward water pressure = 0 kN/m®
The net downward pressure at C = 237 kN/m*
The net downward pressure at D = 426 kN/m*
Provide clear cover, = 40 mim
Effective depth, d 355 mm
Faclored shear force at critical section, V,, = 1.5x0.6x(23.7+42 6)x0.45
= 224 kN/m
Factored moment due to net upward pressure aboul B, M, = 0.45%2% (42 6+2x23.7)/8
= 4.56 KN-m/m
Required effective depth, d m-— = 36 mm
Provided effective depth is ok, Y. A "F b .
Chartored Engincor 10csaizn MBS = A5EX10% /(1000x355+2)
n.16, Flat-B. S Ayvan lllam, 1 F = 0.036
Percentage of reinforcement "Strest, Narasimman Nagar, B = 0ol %
Asmapuram, Chennal - 600 08
iohile . SRR42 4563
Area of steel reinforcement = ar " AR Ast = 0.01x1000x355/100
= a0 mm®
Minimum % reinforcement for slab is 0.12% of gross section, Ast = 480
Minimum steel e 480 mm’
Use 10 mm diameter bars
Area of one steel bar - 314 2102 /4
= 78 mm’
Spacing of reinfarcement = 78 x 1000 f480
= 165 mm
Provide 10 mm Diameter bars with 150 mm C/C
Check for shear
Nominal shear stress, v = 006 Nimm®*
Maximum shear stress T i = 316 Ok Mimm?
ForM3D & p= 015 % . shear strength of concrete, = 0.29 Safe Nimm*




[FRGIECT: DOCUMENT NO DATE
DESIGNED |CHECKED [SHEET
TITLE: DESIGN OF RETAINING WALL 8 o 1
Reinforcement detail
200
| Y8@E250mm G/IC 230 mm
TL-
Y&@200mm CIC ® 200
YB@200mm CIC 1
&
Am
s Y¥10@ 150mm C/C
] 200
I 400
v
mm
200 | IY'Iﬂ@'IEDmrn ciC
L- L - l-
i 450 mm ~ ' 230 mm 450 mm” |
M. KAk IR by e

A Rog. EiERAM A0
G!I’!'l:lll‘tz:éﬁ.{Eh._ll'.l:. af Lm'l.“l—‘ll.iq-'lﬁil%l"l.! ] y
15 Flat-B. Popyan likam, 1 Flooi
: Sreat, Marasimiman r-J-‘-:gH
—mapuram, Channs :

s Has




PROJECT: PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV o
CANAL ROAD,KORATTUR VILLAGE AZ3003-C-CB-01-DC-0001
TITLE: DESIGN OF COLUMN DESIGNED CHECKED APPROVED
RAKE NKK NKK
CLIENT: CLIENT : M/S BUILT TECH ASSOCIATES DATE| 08.05.2023 | DATE I 08.05.2023 |DATE |DE.1]5.2I:I?3
Input:
Depth of column O) = 1450 frm
Width of column (D,) = |750 mm
Unsupported length (L} = 13000 mm
Le 3000 mm
Column condition against sidesway = |Restralned
Multiplication factor of (k,k,} ky = |08
k, = |0&
Effective length (L) = {2400
Effective length (L.} = [2400
Clear cover(cc) = |50 mm
Dl
< Ll
Fi) | ! ¥
: 4
L@l
Lo e,
o I O Y I I
i
: | -
2 "
I iy ) R —
W HI Cc N. KARIKALAN, mE irucEngh, i
-“— 1‘ CMOA Reg. o : SEIGR-FBI01
B Charternd|Enginear (M-1544542 18)
t Mo, 15, Fiat-B, Sel Ayyan liam, 1]FI
File, Pile cap Fi section n " Stredt, Narasimman Nagg
{stadd.pro Analysis Result Ramapiram, Chennal - 500 O&h
Axial load [kN) P, 5435 Compression i “u t!fl.i a'?%giiﬁ‘tﬁ:_‘illﬂ 3
Moment | M,, | Bottom 5 Clock-wise
(kNm) | M, | Bottom 27 Clock-wise
Axial load - | +ve= Compression , -ve=Tension]
Moment -[ +ve = Clock-wise, -ve = Anti-clockwise |
inforceme talls
Steel Longitudinal 2
(Fo) Nfmm’ | (F,) N/mm’ bar{mm)
25 500 Tie bar{mm} B
Reinfircement % 2.5
Slenderness Ratio:
Aboutyy = Lo 2400 = |5.3333 < 12
Dy 450
Aboutzz = —rr-—l" = _Zdﬂﬂ = |3.2 < 12
Dz 750
Short-Column
Column is not slender about both axis
Effective coverd' = o + _Ilia_qLEg_[ = 50 4 :5 = |62.5 mm
d - 62.5 = lo1a
B a50
d _ 625 - liidia
B 750




PROJECT:

PROPOSED RESIDENTIAL BUILDING AT WATER

DOCUMENT NO

]HE‘J 0

CANAL ROAD KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE: DESIGN OF COLUMMN DESIGNED CHECKED APPROVED
RAKE NKK NEK
CLIENT: + MfS BUILT TECH ASSOCIATES
CHENT IS W DATE| 08.05.2023 | DATE | 08.05.2023|DATE | 08.05.2023
Minimum eccentricity:
e_min =Max of ([(Unsupported length)/500+({Late
oy, =gt e s 0 - |n mm
500 30
Buias = A0 LB S 31 = 20 = |31 i
500 30
Additional Mement Calculation:
Ma =P (u)e(y)ky
M. = Additional moment along major and miner axis
8, = Additional eccentricity along major and minor axis
ky = Reduction factor
ea =D y/I000x(Ley/i
2400 4
e = — [ — = [3.84 mim
ay 355
i = K {wzmu )2 = |6.4 mm
a50
k  =Minof{ (Puz/P_uz - P u/P 26
Here,
Pue = MWaximum pure compression strength of the column
P, = Axial strength correspanding to balance fallure about the axis
P, = Axial load
P. = D45f,xDxhb+(0.75 xf,-0.85.,)A, a4
= (0.45x450x750)+(0.75x500-0.45x25)(0.025x450x750)
= |BEE6.0Z i
IS456 P b= (k. 1+k 2 p/f_ck)f ckBD
1978
Table & ky = 0.198
kp = 029
Py = (0,198 +0.29 x 0.025 ) 25 x 450 x 750 = |1731.8 kN
. 5435
k, = ot i = |0.2787
G6866.02 1731.8
ki = 0211
ko, = 0.493
Pos = (0.211+0.493 x0.025 ] 25 x 450 % 750 = |1BB4.3 kN
686602
k, = . = |0.2873
6866.02 1884.3
M, = 5435x3.84x0.2787 = |5.82 kNm
M,, = 5435x64x0.2873 = 19,993 kNm
Moment Due ricity: C@i‘?——
We: B0 - DA B Mo SEIGRATSRAIOT:
CMDA Reg. Wy SEIGR- sk
M., " 5435x31 Chartered Englncer (AR EMME.II'1 ) 168.49 kNm
A .15, Flat-8, Srl Ayyan lilam, 1 Floor. =
__ 5435x21 | gireat, Narasimman Nagal
M = 1000 smmapuram, Chennal - 500 083 ) 114.14 kNm
Aol Apos2 4563
] n mo M sl 1"".'-"1-:"?_['_1-;"‘-'!"' =l
My = Max(M,,M,] + M,
My, = Max(5,168.485) + 5.82 = |174.305 kMNm




N. KA
CMD4 Rag. ko
Charthred Englim

Mo 15,

SROELT: PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV 0
1 CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE: DESIGN OF COLUMN DESIGNED CHECKED APPROVED
RAKE NEK NKK
CLIENT: IENT : M/S BUILT ASSOCIATES
& el DATE | 08.05.2023 | DATE | 08.05.2023|DATE | 08.05.2023
My, = Max(22,114.135) + 9.993 = |124.128 kNm
Uniaxia ment ca out y-y axis:
p A
" = 5435 x 1003 = lo.s
Fe * BD 25 x 750 x 450
Wy
Ly ™ = |0.09524
Fa*bD
Muyl = M uy/(f.ck
= (0.09524 x 25 x 750 x 45012 = 1362 kMNm
Uniaxial moment capacity abouz-z axis:
P 10n~3
e o R = [o.64
Fa ™ BD 25 x 750 x 450
M, =
_"’Br = 0.080
whziT = M_uz/(f ck
= 0.0Bx 25 % 450 x 75002 = |506.25 kNm
lculation of P
1R = 25 %
P 435
Bl = 3 = |0.7916
P GEGE
(Pu/P,,) a"
0.2 1
0.8 2
Other values Interpolate
a" = 199
174.305
Mw = = |D.49
M, 362
My, 124.128
- - .25
M'ud.l EH-?-E' u
teria for Biaxial Bending [Bresler" ulatio
15 4563000
sy [Mdy/Muyl |a"n+{Mdz/
| LTS B
(0.49) %199 + (0.25)~1.99 = [0.31 < 1
Check for Maximum and Minimum Reinforcement
15 456-2000
SR Maximum reinforcement = 4% of cross sectional area
Mo A8
= ¥ 450 x 750 = (13500 i
100 mm
Minimum reinforcement = 0.8% of cross sectional area
=28 . 4s0x750 = |2700 mim?
100
Provided reinforcement = 2.5% of cross sectional area
25
= % 450% 750 = [B437, 5
T___,, 100 5 mm
(ALAN, {15 (StrucEngg ), MIE Codal provisions are satisfied
' LEIGH- NI
o [A-1044542148)
Alat-B, Sei fyyan lilam, 1% Floof
direst, Narpsimman Magar
FalnapLram CHhenna! - GO0 0aa
MoniE . DEaAZ 85637

i ries]mn | BRES AN CoOm




PROJECT: PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV a
CANAL ROAD KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE: DESIGN OF COLUMN DESIGNED CHECKED APPROVED
RAKE NKK NEK
R CLIENT : M/S BUILT TECH ASSOCIATES  I'537E ] 08.05.2023 | DATE| 08.05.2023|DATE | 08.05.2023
Transverse reinforcement:
Lateral Ties
I5 4562000 1) Dia of tie bar sholuld be
E:::_: . Maximum 1nngit4udlnai dia of bar 2:' =leas mm
P NAS > amm = |b mm
Take high value 8 mm
2} Pitch
= |Least dimesnion fo compression member = |450 mm
lor)
= 16*smallest dia of longitudinal bar = (400 mm
{or)
= 300mm = 1300 mm
Take low value 100 mm

Provide 8 mm dia of bars at 100 mm spacing

Pravide closer spacing on either side of the column

above and below beam / slab,

Provide 8 mm dia of bars at 100 mm spacing

/

"

Y ;inb-‘hi‘-ﬂ' '—; [T

CHDA Rag. e

10,15, Flat-B, 51
' Sirest, N
TamapurRm

fohlie

Chartared Englnoer (M-1044542170)

e .'..||"111!-.E.”.;' F.

Ayyan lltam 1" Floge
rpsimmman Magat,
o hanie a00 NRY

QaGA? 45530
T L T




PROJECT: PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO i 5
; CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE: DESIGN OF COLUMN DESIGNED CHECKED APPROVED
N
CLIENT: CLIENT : M/5 BUILT TECH ASSDCIATES s L L

DATE | 08.05.2023 | DATE | 08.05.2023

DATE [08.05.2023

/ Provide 8 mm dia of bars at 100 mm spacing

& J
O O
I
: 0
2 O
" ) O
nh-
O ®
D O
O ®) O
4’ B
D = A50 mm
J. WARIEALA (S5 EngR)
MDA Rag, Mo @ SEIGH-TRL =

Charterad Englnuar

1642542 E)

1 L e
A 45 Flat-B, SriAyyan lilam. 1 Flac

' Sirmat. Marasimman Nagal
Eerrapusam, O

hHennal - 500 40




PROPOSED RESIDENTIAL BUILDING AT WATER

DOCUMENT NO

CANAL ROAD KORATTUR VILLAGE

A23003-C-CB-01-DC-0001

REV 1]

DESIGN OF BEAM

DESIGNED CHECKED

APPROVED

RAKE NEK

CLIENT : M/S BUILT TECH ASSOCIATES

DATE | 08.05.2023 | DATE | 08.05.2023

DATE | 08.05.2023

SpaniL)
Clear cover(C.)

Modulus of elasticity of steel(E;)
Type of beam
Environment condition

Modulus of elasticity of concrete (Ec ) =

(N/mm’)
(Nfmm’) =

S000VT,

Beam Numeration Details:-

Depth of Beam
(D)}mim

Grade of Concrete tﬁ

Concrete(F ) Steel
N/mm’ (F,) Nfmm’

Width of
Beam(b)mm

Stadd.pro

Ariner-G

15456 2000

WD A Ry M.
hartered Bngine
15, Flat-B

600 230

25 500

Longitudinal Reinforcement Detalls;

Left ort Mid
Location Supp

Right Support

Dialmm) | No | Dia{mm)

Dia(mm) | No

Top 20 20 2

20

Bottom 20 20 i

20

T Reinforcement its:

Location Left Support Mid

Right Support

Bar dia 8 A

Mo of Leg 2

A RESULT:

Location Mid

Support

Right
Support

BM at Top

170
{kNm)

106

BM at Bottom

214
{kNm)

SF

178
(kN)

158

Torsion

(kNm) ¢

0

ES| CALCUY
Equiavelent Bending moment:-
Mo = MM,
(1+0/b)
17
170+ D

M, =T,

Ml|
Limiting Moment:
A, limit
eff.depth
M, limit
The Section is singly reinforced
M, < M Jimit
Zone:

0.133*Fck*b*d*d

Reinforcement At Te
Singly Reinforced Beam:

1000 x 600 x 25
2x500
ENEH-ITR0N01 2
a7 (M-1644542018)
Sri Ayyan Ilam, 1 Floor

:(For Top BM at Left su

1s 600/230
1.7

D-dia of bar x 0.5-cover =
0,133 x 25 x 230239.83 x 560 =

A_(strequired) =(bdf_ck)/T2f]_

4598 x 170 x 106
25 % 1000 x 5602

(1-{1-

7.7

30
25000
200000

Fined

Mol Aggressive

m
mim

0 kNm

170 kN.m

560
239.83

mm
kNm

594.2 mm’

i e I
) 135 MK LS LT |h.'g!l.
ipuram, Ghennai

BOO OBS
it - HA842 45635
e R@mamel oo




pee PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO — o
: CANAL ROAD,KORATTUR VILLAGE AZ3003-C-CB-01-DC-0001
TITLE: DESIGN OF BEAM DESIGNED CHECKED APPROVED
RAKE MEK MNKK
| cLiEnT: CLIENT : M/S BUILT TECH ASSOCIATES
il " : DATE | 08.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
ubl forced Beam:
5P.36 Ay ko = A + DA,
P.NO 10 iy lirmiit
= ————y hd
Anine 100
0.36 F4*h*X, .
P
i 087F,b%d 0
XU as  _ 0.0035
0.B7* = |0.456
4 0.0055 -
3 3 k
- 0.36 x 25 x 230 % 0.456 x 560 100 - | ooa o
0.87 x 500 x 230 x 560
A = —22  230*560 = | 0 mm
100
M- Lt
My s ——
0.87 x f,x (D-d)
d = = | 40 mm
170- 239.83
A s = 0 mm°
e 0.87 x 500 x {560 - 40)
At pen = 0+0 = 0 mm?
Minimum reinforcement 26
et i = M . 71R.96 mml
Fy
IS13520 _ 0.24 x vFck * bd i 309.12 mm?
Cl5z1 Fy
asrpm a4 = 585 |'|'"'|"|\1
Maximum reinforcement:
154562000 [ = 0.04bD = 5520 um?
1513820 B e = 0.025bD = 3450 gym?
o612 > Ao SAFE
Provide2MNa's of 20mm Diz bars
Reinforcement At Compression Zone:
. 0.87 x f, x &A,, _
© Fe-0.447xf, N KARTIGA _u
£ o D.0035x(X 0 d) “MIDA Reg. No - SHGR-IMI0I012
SP1E LS b Chartered Enginea| (M-1045542118
+ = PR § ban llam 1* Flix
PNDE Xorae = 0.456xd = 25536 7, Fak B, Sl Agan tham,
Street, Marasimman Naga
£ 0.0035 x (255.36 - 40) srnispeirarn. CHannai - 500 08
= 255.36 fobile  98gz 4563
e PR RS
= 0002951754
Fie = 41B52 N/mm’
DB7x500x0
= = 0
A = —8.52-0.447 5 30 -
Min A, = | 309.12 qmt
All:pl'm'l-wﬂ = 31'] 'F'I!Tll
Provide 2 No's of 20mm dia bars
Longitudi inforce ils:
T i
Zone M. Muim | Section | Aypeq | Aup | A Psipeo | Status
left [ 170 239.83 | Singly |594.2|594.2| 0 |309.1| SAFE
Mid a 239.83 Singly 0 |3p91| O |z3091] SAFE
Right| 106 230.B3 | Singly |3675|3s7s| O |3091| saFe




- PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV o
T CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001
THTLE: DESIGN OF BEAM DESIGNED CHECKED APPROVED
RAKE NKK NKK
CLIENT: CLIENT : M/fS BUILT TECH ASSOCIATE
I J DATE| 08.05.2023 | DATE | 08.05.2023 | DATE| 08.05.2023
Bottom face:-
tone| M, Musm | Section | Auveg | Astoeo | Asseq | Aupio| Status
Left 0 23083 | singly | 0 |s94.2] 0 |309.1] SAFE
Mid 214 239,83 jingly U11]752,3|752.3] 0 |309.1] SAFE
Right 1] 239.83 | Singly 0 |5942| 0 |[309.1]| SAFE
SHEAR STRESS CALCULATION
Equiavelent Shear force:-
Vo ey MO8 e = | 178 &N
b 0.23
Shear Stresst, = Y. ZIOXI0N = [1382  N/mm?
bd 230 x 560
* 8
Desgn shar e, = — QIO RFCN"W045011)
ot - J00ASt 100595 L R ———
bD 600 x 230
B = 0.Bf,/6.89pt
- __ 08x30 _
175} 6.89 x (.44
[ = 085 xV(08x25)(V(1+5x8.08) 1)) | P rT—
154562000 6x8.08
TABLE MO | S 3.1 /mm?
20 T <= % < Teman
Provide shear reinforcement
V, = Vu-tc"bd = | 12312 kN
Ay = 101 mm’
. 5 B0
g = EIB?I'-,A,,,d = 0.87 x 500 % 101 % 5 = 199 834 i
Vi 123.12 x 1000
Minimumm and maximum spacing of striuups:
At support:
513220- Maximum Spacing is minimum of
5
i d i 60 - 140 mm
L6325 4 1
iy B = BEx20 = 160 mm
{Take diametre of smallest bar)
iif} 100mm = 100 i
Take spacing as per 153920 = 100 mim
At Mid:
Maximum Spacing is minimum of
T @(ﬁr——— = | 280 mm
2 2 N IARIRA shruio B g |
As per 15456-2000: MDA Reg, o SEGRAMBDITIS
Maximum: Charterad Englneer (M-104454208)
. Mm' . 0.15, Flat-B, Sri Ayyan llam, 1" Floot, - oo
ESG:ma i) Max spacing = 0.75d mirman Naga o mm
CLIES.1E of stirrups fiet = BO0 OB
ii} 300mm Tl sl :_:r_ : = |300 mm
Minimum;: :
04 b5
= v
'n'.l'ﬂ'l"l'lll IJH? F-.u




; PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV o
CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE: DESIGN OF BEAM DESIGNED CHECKED APPROVED
RAKE NKK NKK
CLEENT: CLIENT : M/5 BUILT TECH AS50CIA
2 TE DATE | 08.05.2023 | DATE [ 08.05.2023 | DATE| 08.05.2023
0.87
S\. o ! IEDﬂHlDl] e 4??.5 mm
0.4 x 230
51.@ = 100  mm SAFE
Provide T8 rmm 2 Legged stirrups at 100 mm C/C
Transverse Reinforcement Details;
Zone | V., T 1, Yoo | Y | As 5 Status
Left | 178 | 1.3820 047 31 |117.5) 101 | 100 SAFE
Mid | © 0 0.47 3.1 [60.54] 1p1 | 280 | SAFE
Right| 158 | 1.22671 | 0.42589 | 3.1 [102.2 101 | 100 SAFE
DEVELOPMENT LENGTH:
a, 20 % 0.87 x 500
by o BRI ST = | 2900 mm
Tag 3
Bar diametre ¢ = 20 mm
Bondstress Ty = 3 Nfmm®
DEF N:
B 1 wl'
384 El.y
12M,, 12x170
Wigrice - = = 262346 kN
o L 7.2%7.2x 1.5
I h
oft =
It Z a b,
12 - — x —[1—)x =
M d b d } b
h 5 E.H = |=|l
F.x1
Cracking moment M, = e 35 ¥ 4130000000 = | 483 kNm
¥i 300
¥r = 300 mm
ly = 4140000000 mm* . KARTRA —
- . 2 ] !'-:.':':'.J‘.: (Ea11] ga:F Wl
Mﬂd”“'us"f'“m”m Fe = 0OVFe = 35 N/mm "MDA Rsg. Mo - JEAGR-MS/0H012
Muodular ratio m = 8 Chartered Englnder [M-1544542/18)
ba’ g Io. 15, Flat-B, Sri Ayyan lllam, 1% Floor
e m Ast (d-a) Street. Nargsirnman Nagar
RSpLUET, ’,_‘.Tenha. - BOO N8B
a;r - 2m Astd -2m Ast a Iobile - 94E42 45830
b b= A B8 E FR e
5331200 9520 -
230 230
a® = 23180 . 41.3913043 a
Neutral axis a = 133 mm
3
Lagar A zZ =4 - —;l- X - = [5557 mm
Moment at service load = = [113.3 KkNm
1
w » Tz +  mA.(Da)’  +  (m-1)Ascpro(a-d)f
230x133x133x133
l, = 3 + 8x 595 x (600-133)"2
* (8- 1) x 310 x (133 -40)2
Critical moment of inertia e (mm®) = |1101964179




PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV 0
' CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE! DESIGN OF BEAM DESIGNED CHECKED APPROVED
cuENT: CLIENT : M/S BUILT TECH ASSOCIATES sl sl s
' ; DATE | 08.05.2023 | DATE| 08.05.2023 | DATE | 08.05.2023
[ 210036427 = |1255603776
48.3 555.7 133 230
12 - (1- ) x i
113.3 560 560 230 mm
Ir s leff < Igr o (mm’) = |1255693777
ijDeflectio load
26.2345679012346 x7.2 %72 X7.2 %
L = = |585 mm
384 % 25000 x 1255693777
iijDeflection due to shrinkage:
By = kikWax !
Shrinkage curvature ¥, = kq % = 0.322 ___n.;;]uus = 0161 x 10™"
E, = 0.0003
. -P : :
if, 0.25<P-P<1.0 ks = 0.72(PPd = Sefeans 1 = |0.322
Vi, 0.4472136
.65(P, . ;
if, P-P21.0 e e (EgRY | BRBIHE & & 0.196
v, 04472136
PP, = 044 - 023 = 02 %
ke = |o322
ks = |oazs
5, = 0125%0,161x 10"6x 7.2x7.2x 10" = 1.04328 mm
E.-_ 15 511: - ‘51
5 wil 5 wi’
= X x
384 Eoclet 384 Els
=51w!'{i_1_= For = —EC
384 Ly Ecc Ec , 1+8
5 wi' B = 15
= X g
384 Loty
_ 26.2345679012346x7.2x7.2%7.2% . 4 ¢ = 3% mm
384 x 25000 x 1255693777
6 = 6+6,48c = 15.67 mm
De on:
I5 456-2000 B 5 Span 20
CLis2 350
= 2057 20
= 20 mm
Syuy > B = SAFE
C CALCULA
wﬂ aau'xf-m N 'L!‘.ll AL Al ={H i
i+ 2{aConin -I.ID;E. :-:.f-., e | SEIGRANAIOY
h-x L?I-'l-il rterad Enginoss (M-1G44 5'112..H--1
a, = [[0.58] +Clpn 1V o 15, Flat-B, SriAyyan lilam, 1155
Cover to rft cm 0 mm Zirost, NHTE‘j;L‘I’Ih’IE[l- Mag}
&) arranuram, Chennai - 500 OF
Spacingofbars S = 100 mm Jpbile - OB94Z 450
a‘:r a 59_ | it | [l Il i il | I
bih-allg-a)
E = g .—bih-8lleg-a)
& » 3E, A, [d-a)
£ = Fs X _Ah-a)
Es (g-3a)




Lmjm- PROPOSED RESIDENTIAL BUILDING AT WATER DOCUMENT NO REV o
CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001
TITLE: DESIGN OF BEAM DESIGNED CHECKED APPROVED
RAKE NKK MNKK
ELIENT; CLIENT : M/S BUILT TECH ASSOCIATES
'i W DATE | 08.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
£ - M®Service moment*{d-a)
: 1 Ir
_ Bx113.34x10°6 ( 560-133 ) - 3514 Njmm?
1101964179 3
D =h = B0 mm
Crack width calculating - .. B
distance from g = mm
combression edje
& = 351.4 (600-133 ) = |l-000726
200000 (20-133)
£, = 001 .- 230(600-133)(20-133) e b
3 » 200000 x 595(560 - 133)
Ix39x0
W, =
1 & 2(59-30) = |0.000 mm
[ 600-133)
154562000 Limiting crack width = 0.3 mm
SAFE
r ProvideZNo's of 20mm Dia bars
B
600
J MM
Provide T8 mm 2 Legged stirrups at 100 mm C/C
—— Provide 2 No's of 20mm dia bars
230
; : M. RARIRE 18]
Fig.1 Cross section details MDA Reg. No - SE/aRJa031042
Chartared Enginear M- 9844542M0)
o.15, Flgt-B, Sn Ayyen lfam. 1 Floo
Street, Narasimmsgn Nagar
Famapuram, Chennai | 600 085
33

iabile - BABAR 45

A
Vo

P el |




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO REV 0
PROJECT:| WATER CANAL ROAD,KORATTUR VILLAGE 022001-C-CB-01-DC-0001
TITLE: DESIGN OF SLAB DESIGNED CHECKED APPROVED
CLIENT : M/$ BUILT TECH ASSOCIATES e _— ol
CLIENT DATE |08.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
INPUT DETAILS:-
Grade of Concrete Fex = M25
Grade of Steel F, = Fes00
Cover to Main Reinforcement = 20 mm
Thickness of the Slab = 125 mm
Flaar finishing thickness = 75
Assumed Dia of main Reinforcement = 10 mm
Modulus of Elasticity OF steel E, = 200000 N/mm’
Support Condition = Fined
Creep Coefficient f = 16
crack width Distance E = 50 mm
Environment Condition = Moderate
SIZES OF PANEL:-
Clear Span L, = 3.020 m (Longer Span)
L, = 3.500 m (Shorter Span)
Effective depth dx = 100 mm = {125-20-(0.5x10)
dy = 90 mm = (100-10)
Effective Span (As per 15456:2000 Cl 22.2 Pg34) L. = 311 m = (3.02+80)
L, = 386 m = (3.5+100)
SPAN RATIO:-
T I T
Lx
Hence The Slab is Two Way Slab
LOADS ON SLAB:-
Self weight of Slab = [0.125x25) = 3125 N/m
Floor Finish = (0.075x24) = 18 N/m’
Super impasad dead load = = 2
Live Load = 5 N/m’
Factored total load W = 17888 N/m’
Boundary Condition Two adjacent edges discontinuous
ORCE LATION:
Moment Cofficient | Bending Moment in kN-m
Short Span  Long Span Short Span Long Span
o, a, M=o, wl. | My=a,wl’
Support| Span | Support| Span | Support| Span | Support | Span
0.047 | 0.035 | 0.047 | 0.035 10.9 8.12 8.13 6.0553
|CHECK FOR P b = 1000 mm
Mumax = 0.133Fck*bd*2
= 0,133 x 25 x 1000 x 1002
dreq = 57.260 mm < Ouovided d = 100 mm
% of Reinforcement
% of steel ,p,=/-ck/(2f ¥) [1—V((1-4.598K
MDA T " \_ﬂ_ |.*‘l:; ,:1,111_.
Short span e o Ayyan lam, " i
Support Span * sireel, Narasimman Nagei
25 fi-[ 1-4.598x10.9 m2s fi-[1-4.598x8.12 arapuram, Chennai - 50D P
20500 |\ 25x1000x100%2 2600 | \|25%1000x100%2 fobile : BAG4Z AR |
= 0.2646 = 0,194




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO REV o
PROJECT:| WATER CANAL ROAD,KORATTUR VILLAGE 022001-C-CB-01-DC-0001
TITLE: DESIGN OF SLAB DESIGMNED CHECKED APPROVED
CLIENT : M/S BUILT TECH ASSOCIATES RAKE EY L
CLIENT DATE |08.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
Long Span
Support
25 [i-[ 13.598x8.13 M25 fi-[1-2.5598x6.055339 saaua 0553391
2500 LJ 25x1000x90°2 ] 2x500 | \|25x1000x90%2 DT |
= 2425 = {}.17822
Ast required
Short Span Long Span
Support Span Support Span
0.26/100x1000x100 0.194/100x1000x100 0.24/100x1000%30 0.178/100x1000x90|
z | 264.59 = | 194 = | 2182626892 =| 160.3974613
Design Required
|Design Result along short Span
At support  Provide Y- 10 290 mmecefc
AL span Provide ¥- 10 400 mmecfc
Design Result along long Span
tsupport  Provide Y- 10 350 mmecfc
At span Provide ¥- 10 480 mmc/c
Des d
Design Result along short Span
At support  Provide ¥- i0 100 mmefe
At span Provide ¥- 10 100 mmc/c m— eEnma): MIE
h';.u-\ Rag, No : SEGRIM9/03I12
|Design Result along long Span chartered Enginsar M1 ""'“4?:'_”[
At support  Provide Y- 10 100 mmc/c o 16, Flat-B, 5r ""-‘"ff'_'-' l““nﬂ 1_
=ireat Marpsimman Nags
At span Provide ¥ 10 100 mmcfe ; —-1:u_.r|:| - Che
-Hile OaaA2
CHECK FOR DEFLECTION CONTROL:- '
e = Epa:ingfllqdz
Short Span Long Span
Support Span Support Span
290/ 3.14x10x% 10 400/ 3.14 x 10 % 10 350/ 3.14 x 10 x 10 480/3.14x 10x 10
= | 7854 = | 785.4 = | 785.4 = | 785.398
| Term Deflection
LfI(L2=M_r/M z/d (1—x
as percl. C-2 p.no. BE |4 = /d) b_w/b)
Reinforcement ratio p = Ast/bd
- 785.4 /1000 x 100 = [.O0B
Modulus of elasticity Ec = 5000 vfck
= S000x  ¥2S = 25000 kM/mim’
Modulur ratio m = EsfEc
= 200000 f 25000 = B
Meutral axis factor k = V{2pm+{pm)*}-pm
= | (2x0.008x8) + (0.00Bx8)"2) - (0.008x8) = 0.299
Lever arm factor i = 1-(kf3)
= 1-(0.299/3) = 090
Lever arm z = jd = [0.9x100 = 90
Meutral axis depth ® = kd = 0.299x100 = 289




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NOD REV 0
PROJECT:| WATER CANAL ROAD,KORATTUR VILLAGE 022001-C-CB-01-DC-0001
TITLE: DESIGN OF SLAB DESIGNED CHECKED APPROVED
CLIENT : M/S BUILT TECH ASSOCIATES AR pu ol
CLIENT DATE |08.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
second moment of the area of the cracked section
L = (b (kd)®/ 3} + (m Ast (d-kd)’)
- IO ”*19: x100%3 . gy 785.4x(100-0.299x100)"2 = 39786007 it
Gross Moment of Inertia b = bD*/12
= 1000 x 100°3/12 = B333333333 mm’
factor n = zfd (1 -x/d) (bw/ib) = [0.6305
Meodulus of Rupture o = 0.7vfck N/mm’
= 0.7 x SQRT25 = 35
Distance from centroidal axisof % = D/2 - % -
gross section
Cracking Moment Mer = oot = 1
~ 3,5%83333333.33 = 467 kNm/m
- 62.5
Effective second moment of area Iy = lerf{L. 2-(Mer/Mn)
35786007.3 _ i
~ 710.9x0.6305)) P mm
ler < lefi < |gr The section issafe | 397860073 < 42786709 < 8333333333 |
Short term deflection due to total load
Son 1ML
) 384 Ec leff
£ 1% 144174740625 x 3.5°2 5 0% o
48 x 25000 x 42786709
Shaort term deflection due to dead load alone
& 5 M, L’
48 Ec |eff
= 1% 558x 3.52 = 0.25 mm
T 384X25000 x 42786709
Short term deflection due to live load B = Bgy-6p = (.20 mm
alone
Deflection due to shrinkage: as per cl. C-3 p.no, 88
Ultimate shrinkage strain in cor Ecs fromel. 6.2.4 p.n 16 = [0.0003
Shrinkage constant ky fromcl. C-3.1 p.n B8 = 0064
Shrinkage constant ky = 0,125
Deflection due to fsh = ky k, €cs L'/D
shrinkage = 0.125x0.06 x 0.0003x(3.6x1000)2 - 03 e,
125.0
Peflection due to creep: as per cl, C-4 p.no. B
Maodulus of elasticity due to creep, Ece = Ecf{1+8)
= 25000/{1+1.6) = 96154 N/mm’
madulur ratio m = Es/Ece
= 200000/9615.38 = 208
Neutral axis factor k= vi2pm+{pm)’}-pm
= mqummumﬂzm.mms} = 0434
Lever arm factor = 1-{k/3)
I = 1-40.434/3) = [.855
Lever arm = |d = B55 mm
Neutral axis depth t = kd B as L e mm
second momaent of the area of the cracked section x . \'tlqu . B RN
lo = (b(kd)’/3) + (m Astdsakedhthe Grgineor (1015
rie 45, Flat-B, Sr Ayyan L=

‘ﬂl’ﬁ'&.“i. TR eI T o
srapuran, Chennat- 8
Fobile - BBEA2 4501
. | - T Tl




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO REV o
PROJECT:| WATER CANAL ROAD,KORATTUR VILLAGE 022001-C-CB-01-DC-0001
TITLE: DESIGN OF SLAB DESIGNED CHECKED APPROVED
CLIENT : M/S BUILT TECH ASSOCIATES s o KK
CLIENT DATE |08.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
- ﬂ“”‘“"{“-“;“““m“a +  208¢10.9x(100-0.434%100/%2 = 79583216 =
Macer = 2fd{1-w/d){bw/b)
= (85.5/100) % (1-43.4/100) = 0484
Effective second moment of area, | gp,, = lerf(1.2<{MerfMin)
» 79583216
(1.2-{4.67/10.9%0.484) 66319355 mm
| lcr and leff are less than lgr, Hence it Is ok |
Initial plus creep deflection due te permenent loads
e = (1/384)(MoL’/(Ecel )
= 1 5.58160770833333x10°6x3.6 1 0.44 _—
384 (3.5%1000)*2/(9615.38x66319355.3)
Short term deflection due to permanent loading
a, = (Wo/Wibiu,
= (4.925/17.B875)x0.2 = 0.2613 mm
Deflection due to creep B B = By = 0.18 mm
= Lf250 = 14.4 mm
Permissible final deflection due to all loads
Permissible deflection that occurs after construction
L/350 or 20mm which ever is less = 10,29 mm
Actual deflection due to all loads = Bpg.orbytas = .88 mirm
| Actual deflection is less than Permissible deflection hence safe |
Actual deflection that occurs after constructh = 545,43, = 0.63 mm
| Actual deflection is less than Permissible deflection hence safe |
CHECK FOR CRACK W1 e
& 3a,xE,
W, i § HagConl
h-a
3 = [fo.ss]?+c, 1Y
SpacingofBa = 20
B = 23
a bih-a)(g-a)
S ) © 3EA,(d-a)
£ - Fs 2 ({h-a)
Es |g-a)
E, . mxMoment (d-a)
If
.
=1 = mAst (da)
2 2m Astd -2m Ast a
> 3 b
(‘Iﬁm . _ 2x 208 % 785.4x 100 - 220.8 x 785.4a
AR U] s Ehist o
MDA o G-A R 1000
Chartared |Enyimusr (M1542542N0 6534528 - 11007 =a
15, Flat-f}. Sri 1 -.I,:.rr-:'.l THE = 1000
bttt g a = 1
o 2 ;. 208%109x(100-1) = 216.98 N/mm?
79583716
E, = 21698 i (125-1) = 0.0028

L 00E+05 {50-1)




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO REV 0
PROJECT:| WATER CANAL ROAD KORATTUR VILLAGE 022001-C-CB-01-DC-0001
TITLE: DESIGN OF SLAB DESIGNED CHECKED APPROVED
RAKE NKK NKK
cuent | CHENT: M/S BUILT TECH ASSOCIATES I Tos.05.2023 | DATE | 08.05.2023 | DATE | 08.05.2023
1000 % (125 - 1)x{50 - 1) = 0.00264
Eyn = 0.0028
3 x 200000 x 785.4 x (100-1)
Ix 23 x0.00264
W, = 2 x (23 - 20) = 0.1345
125-1
Limiting Crack width = 0.200
safe
CHECK FOR SHEAR:-
fverage effective depth = D05 mm
Vi = Wl0.5 x Ly -d )
= 17.89 x (0.5 x 3.6 - (95 / 1000))
= 31 kM
T, = v/bd = 032
(Pt) proviges = 0.26
Sp-24-126 p=0.8f,/6.89p,[ but Seuld not less than 1)
_ 0.Bx25
B " 689x0.26
B = 11
T = 0.85%sqrt{0.8"fck)*(sqrt(1+5p)-11/68
= 085 x SORT(0.8x25 Jx (SORT{1+5x)-1)/6x11.16
= 119 Safe
REINFORCEMENT LS:-
Two la
é Pravide 10mmd 290 mmecfc
|2
&= Provide 10mmd 400 mmcfc
[ T
Longer span r
72 N
Provide 10 mm 350 mmcfc Provide 10mm ¢ 480 mmcfc
One way slab
] -
- rartared Engincor MHOMEETL
e 45, Flat-B, SriAyyan ||'-C'"mr o
4" Sreel, Mar.:;aln‘lll'pa‘:lgf‘.?fi_
horter sgan pmapuram, LSS
joblle; 88042 4832

[4
Provide 10 mm‘g 290

H}'nl:sn'.n'h:iwez

mm gfc 10nm & 350 mmefc




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO
PROJECT!  WATER CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001 el
TITLE: DESIGN OF STAIRCASE DESIGNED CHECKED APPROVED
RAKE NKK NKK
caalll ks il T DATE] 08.05.2023 | DATE |08.05.2023
Input:
Unit Weight of concrete(RCC) = {25 KN/m?
Unit Weight of concrete{PCC) =124 KN/m*
Unit Weight of Masanary work ={20 KN/m®
Tensile strength of steel = 500 Nfmm?
Compressive strength of concrate =120 N/mm?
Main bar Dia =112 mm
Distribution bar Dia =|8 mim
Sta se Details:
Tread = |0.30 m
Riser =10.18 m
Thickness of slab =0.1258 m
Efeective depth of slab =0.125 - 0.025 - 0.008 =10.084 m
Thickness of finishing = [0.05
Clear cover =125 mm
b — . = 0. 480
A |Flight 1 Design:
B.72 kMN/m

1.22m

il
-

12.47 kMN/m
(Projected Area load)

v
&

Loads o landing:
ijDead load:

Self weight

Finishing load

Total load per m run
iijLive load:

building class

building class

Emai

375+ 1.44

12 kN/m
SkN/m
mansssiEENEEXE]
A * 1.2m 14m +E

Mnbils | 88042 45633
inaricatan{OREEgmal con

Unactored Loads on Going on Projected Plan Area

IS875Part 2 Table 2 (Corridors, passages, lobbies, staircases)

UnFactored Loads on Landing slab =

Loads on Going (or) Horizontal portion on Projected Plan Area

I}Dead load: 3

Self weight N. KARINALAM, m E (SrucE :I|:'E: j, MIE %
CMDA Reg. No : SE/GR-18/034012 =

Finishing load Chartered Engineer [M-1644542/10)

Load dus to Steps No.45, Flat-B, Sri Ayyen fitam, 1* Floor »

Total load per m run " Strest, Narasimman Nagar =

iijLive load: Ramapuram, Chennai - 500 OB

375  kN/im®
1.44 kN/m?
5.19 kN/m?
3 kM/m?
8.79  kN/m

3618 kN/m*
1.583  kN/m?®
2188  kN/m?
8.866 KkN/m>
3 kN/m?®
1247 kN/m?
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1.2m 14m
As per Clause 33.1 (b) of 15 ; 456 -2000 , the effective span of stair is taken as

=1.21851219512195+1.44817073170732

PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO
PROIET; WATER CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-D001 REYERON | 0
TITLE: DESIGN OF STAIRCASE DESIGNED CHECKED APPROVED
CLIENT CLIENT : M/S BUILT TECH ASSOCIATES al i i
* DATE| 08.05.2023 | DATE| 08.05.2023 | DATE |08.05.2023
As per Clause 33.1 (b) of IS : 456 -2000 , the effective span of stair is taken as
=|2.67 m
RSB BRI D= +12.47x1 .4431?0?2;{17321{0.?2&0&53{ Nemi
Reaction at Support B ={13.17 kN
Shear Force is zero al = 15.6-12.47X = [0
¥ =| 1.25FromB
Maximum B.M = (15.6x1.25) -12.47x(1.25)"2/2 = |9.76 kMN-m
Design Bending Moment = =114.685 kN-m
Check For Depth
dim
d providoed
Reinforcem Is
R=M,/bd* = |1.658
(Pt) Requimned =(0.427 ¥ )
Area of steel required ( Ay roquired™ = (401 mm*
A = (113 mm*
Spacing req = |282.149 mm
SPACing o = |150 mm
Providei2mm bar at 150mm C/C
(Pt) provided = =
Min stee! required =
ProvideBmm bar at 325mm C/C
Check For Shear
f=0.8f,/6.89p,| but Sould not less than 1)
B
Te=0.85*sqri(0.8%fck)*(sqri{ 1+5p)-1)/6p Tc
Diesign Shear Forca (V)
Tl'
Tv < Te
Design of 2™ flight
12.47 kM/m c
8.79kN/m
M. KARIRAER r".;-E M E (Eiroe Engg) i t
MDA Rag. |io : SEMGHAM9L3012 < .
Chartered Efgineer (11|164454219) 1.22 m 1.45m
0,15, Fiat-B, [pri Ayyunfiliam, 17 Floor, 8.79kN/m 12.47 kN/m
 Strest, Maraelmnjan Nagar 2

2,67




PROPOSED RESIDENTIAL BUILDING AT DOCUMENT NO
— WATER CANAL ROAD,KORATTUR VILLAGE A23003-C-CB-01-DC-0001 e v
TITLE: DESIGN OF STAIRCASE DESIGNED CHECKED APPROVED
RAKE MKK NKK
CLIENT C :

s ol DATE| 08.05.2023 | DATE| 08.05.2023 |DATE [08.05.2023
Reaction at Support C = 2125+ 24?11.4481?0?3':3??32;;{0.?2403536535: _|45.60 kN
Reaction at Support A= =13.17 kN
Shear Force is zeroat = 15.8-12.47X =|0

X =11.25FromB
Maximum B.M = (15.6x1.25) -12.47x(1.25)"2/2 =|9.76 kMN-m
Design Bending Moment = |14.65
Check For Depth
d lim= =|7404 mm
d provided =19400 mm

k =2

Reinforcement Details

=MM = [1.658
(Pt) Required =|0.427 %
Area of steel required ( ALy required™ = 1401 mm*
8, =|113 mm*
Spacing req = (282 mm
Spacing peo = |150 mm

Providel2Zmm bar at 150mm C/C
(Pt} provided = = |0.802
Di ion steel
Min steel required = [150 mm®
ProvideBmm bar at 32Smm C/C
Check For Shear
P4-126 (Pt} provided = = |0.802
B=0.8f../6.89p, but Sould not less than 1)
p = [1.000
Te=0.85sqrt(0.8*ick)"(sqri(1+5p)-1)/66 Te =|0.821 Nmm’
Design Shear Force (V) =|21.65 kN
Ty =10.230 Nmm*
Tv < Te |ERFEARERT
N, AKIRAL S T : i
MDA Reg. No @ SEIGR-D10IN
Chartared Engineer |M-1643542/M¢
0.15, Flat-B, Srifyyan llam 1" Fio
' Strast, Narasimmman Nager,
yrapuram, Chennel - BOO 08
lobile : 8BE42 4553
i e Eoe e
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N.KARIKALAN &.£(civil),M.E{Struct.),MIE.,
CMDA Reg. No: SE/GR-1/19/03/012
Chartered Engineer (M-1644542/19)
No.15, Flat-B, Sri Ayyanlllam,

1* Floor, 1"Street, Narasimman Nagar,
Ramapuram, Chennal - 600 083,

Mobile No: 9894245633

Email : nkarikalan1985@gmail.com

STRUCTURAL STABILITY CERTIFICATE

Site located at Survey No: 613/2C, 610B/2B, T.S.No: 111/9, 110/21

Block No: 19, Ward No: E, Korattur Village, Ambattur Taluk within the limit

of Greater Chennai Corporation.

It is Certified that, the Residential Building consisting of Basement
floor + Stilt Floor + 10 Floors + 11 Floor Part with 63 Dwelling units is
Promoting & holding by M/s BUILT TECH ASSOCIATES,
3-Dimensional structural Analysis has been carried out for the full Building
using STAAD Pro. Loading and Load combinations is as per
IS:875(Relevant Parts) — 2015, The Minimum Grade of concrete is used for
All Structural Elements is M25. This Building is designed and detailed as
per the following Bureau of Indian Standards [IS: 456:2000,
[S: 1893 (Part—1)- 2016 & [S:13920 -2016 as per the Analysis and design is

sound and safe for the Residential usage.

i (ALAN, 1 suuc Enga.) MIE

' | RSN TS i } ] 1:
CLDA RN Ho: .;.:-Js_&man: :
Chartared Engln. -1-1:«15191;1._

No.15, Flat-B, S yan liam, 17 FIo<h

1* Street, Narc - iaman Nagar,
Rmapu&ﬁ?-zml - BO0 084
IAnhie - ©o542 45633
Email : pkariaian 1935 fgmail.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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