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GRANDE SMITH PRIVATE LIMITED, CHENNAL

LORDS ENGINEERING (STRUCTURAL DIVISION)

STRUCTURAL AND CIVIL ENGINEERING CONSULTANTS

H.0: No. 68, Madhavaram Redhills Highroad, Moolakadai. Chennai — 600 060.

Cell: +91 98404 16600 . e-mail: grandesmithprivatelimited@gmail.com

STRUCTURAL STABILITY DESIGN BASIS
CALCULATION REPORT

FOR PROPOSED CONSTRUCTION OF RESIDENTIAL
BUILDING (STILT+05).

OF

OWNER: M/s NEXA INFRA PROJECTS

AT

AT NO.3, A.N.A. ANNAMALAI AVENUE, ATHIPATTU,
AMBATTUR, CHENNAI-53.
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GRANDE SMITH PRIVATE LIMITED, CHENNAL
LORDS ENGINEERING (STRUCTURAL DIVISION)
STRUCTURAL AND CIVIE CONSULTANT

O Noo 68, Madhavaram Redhills Highroad. Moolakadai. Chennai - 600 060

B0y No. 102, Sathyvamoorthy Nagar. Chennar - 600 066
Cell - 91 98407 43262, ¢-mail-grandesmithprivatelimited ¢ gmail.com

STRUCTURAL STABILITY CERTIFICATE

[Hereby Certily That the Proposed Residential Building at No:30 AN AL Annamalai
Avenue, Athipattu, Ambattur, Chennai-53.

Designed and Checked for Dead 1 oad and Live Load and Also to Resist [arthquake
Iorces and Tound Sale

[he following assumptions and basic values are considered for the design and analysis of the

structure under the title ol the project.
[he least dimension of the column for Stilt floor is 300 mm. and for other columns is

230mm.

I'he grade of concrete for structural elements is M30.

Sale Bearing Capacity of soil is 80 MT as per soil report.

[he proposed ty pe of Toundation is FRICTION CUM ENDBEARING PILE.
[he depth of foundation as per soil report is 22.00 m below existing ground level.

[he design. analysis, detailing and drafting is carried out using the various code of practice

namely and as per 1S 875 for Loads and loading combinations, IS 1786 for High Tensile

Reinforcement bar. 1S 456 for Practice of plain and reinforced concrete and 1S 1893 for
Seismic design. Ete.
The Registered Construction Project Engincer at site shall take necessary precautions

in adhering to the relevant Code provisions while executing the above work.
S Vjepn
S. VIDAYAN, ME,
STRUCTURAL CONSULTANT
CMDA:SE/GR1/2022/11/346
No. 68, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060.
Ph : 044-48067852, 9841363910
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NOTE:

Ihe structural design is prepared based on the copy of Approval Plan of the building. Any
change alieration” addition/ modification of the building plan in further Approval or during
construction hereafter. it should be brought 10 the knowledge of structural engineer and work

shall be carried out with new structural design report by the engineer,

9, \/Ua,am
S. VIUJAYAN, ME.,
STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/11/ 346
No. 68, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060.

Ph: 044-48067852, 9841363910
Email : grandesmithprivatelimited@gmail.com




CHENNAL METROPOLITAN DENVELOPMENT AU THORITY

“Thalamutho Natarapan Buildimg - No | Gandhr Trwin Road
I gmaore, € hennar-600 00K

PROFESSIONAL REGISTRATION CERTIFICATE

Ihis s 1o certify that Thiru, VIJAYAN. S has enrolled as Registered

Structural Engincer Grade-1 (SE) with Chennai Metropolitan Development
Authority (CMDA) who has the qualification of M.E., (Structural Engg.) and

experience in the relevant field for § years.

He has been given the Registration No.SE/GR-1/2022/11/346 on 08.11.2022.
He shall be required to comply with the duties and responsibilities prescribed by
the Government of Tamil Nadu in Part-V, “Registration of Professionals™. [amil

Nadu Combined Development and Building Rules, 2019 approved vide G.O.(Ms)
No.18 MAWS (MA1) Dept. dated 04.02.2019.

This Registration is valid upto 07.11.2027. g V@hf”"

S. VIUAYAN , ME.,
STRUCTURAL CONSULTANT
NCMDA: SE/GR 1/2022/ 11,345
0. 68, Second Floor, M.R, High Road
Moolakadai, Chennai - 600 0gg.

Ph ; 044-48967852. 9841363910
ail ; grandesmuhprivalelimiied@gmail.com
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Superintendent
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STRUCTURAL DESIGN ANALYSIS FOR PROPOSED BUILDING

Name of worl Noi3 AN AL Annamalai Avenue, \thipattu, Ambattur,
Chennai-33.

Prifible B Ihereby certify that the structural design is done by Limit
State Method. as per relesant sections ot [S 436

9 Thereby certify that the structural design sheet is done for |
critical column. beam. slab and foundation for the proposed |

building.

0. The usage of the building s Car Parking and residence in

Stilt loor and residential in other 3 Floors. ‘
['1. The building consists of For Proposed Construction of |
Fhird Floor & The Existing Stilt, First& Second Floor of

the Residential Building.

20 The superstructure 1s built on 230 mm thick outer walls and

LIS mm thick mner walls.

I3, The structural design includes the earthquake Criteria as per

the IS 1893,

IS Code © IS 456 tor conerete

[S 875 for design load

IS 1786 for steel reinforcement

[ST893 for earthquake design

I t | Slu
[S2911 tor pile design Q VWL\

S. VIJAYAN, M.E.,
STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/11/346
No. 68, Second Floor, M.R. High Road,
Moolakadai, Chennai - 800 080.

Ph : 044-48067852, 9841363910
Email : grandesmithprivatelimited @gmail.com




General Notes on Structural Design

General:
Design Basis

Design OF The Building Is Carried Out By RCC Frame Analysis Using Staad Pro '
Soltware And Critical Members Are Checked And Designed By Manual Calculation As

Enclosed Below.
Codes and Standards

All Structural design is carried out confirming 1o the provisions in National Building

Code of' India and other relevant Indian Codes and Standards.
1.5. Code used for design purposes were:

1S 456:2000 for Concrete |
IS 875:2007for Design Load
IS 1786: 2008 [or Steel Reinforcement

IS 1893:2002 for Larthquake design

Concerete:

The concrete shall be in grades designated as per Table 5 of IS 456-2000.

Recommended grades for the different members is as follows:

Foundation M30
Columns M30
Roof beams and slabs M30
Pile M30 }:

Material, Workmanship, Inspection and testing:

The Proposed RCC Structure will consist of cement conerete and reinforcement as the

main material used for construction of the structure. The specificatipgs for these materials are

discussed below. ' VU%M
S. VIDAYAN, ME, '

STRUCTURAL CONSULTANT [
CMDA:SE/GR 1/2022/ 11/ 346
No. 68, Second Floor, M.R. High Road,

; BA A o

Ph: 044-48067852, 9841363910
Email : grandesmithprivatelimited@gmail.com



Design methods:

General Design and Detailing of concrete members / elements are done confirming to

the provisions of 1.S. 456 and other relevant IS codes. Limit State Method is followed for the

design.

Seismic Zone 11 load is taken into account for the analysis. The predominant direction

of vibration is horizontal. Relevant combination ol forces has been taken into account.

Minimum Cover:

Slab 20mm
Beam 23mm
Columns 40mm
Pile 75mm
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DESIGN OF RECTANGULAR COLUMN UNDER BIAXIAL BENDING GRID D3

Depth of the column (D)

Width of the column (b)

Unsupported length (Longer direction) L
Unsupported length (Shorter direction) L,
LiTective length factor (Longer direction)
Effective length (Longer direction) Le

Effective length factor (Shorter direction)
Effective length (Shorter direction) Ley

Factored axial load P,

Factored moment (Longer direction) Myy1 (Top)
Factored moment (Shorter direction) My (Top)
Factored moment (Longer direction) My (Bottom)
Factored moment (Shorter direction) Myy2 (Bottom)

Clear cover

Compressive strength of concrete fiy,
Grade of steel f,

g

Braced/Unbraced and Double curvature

Braced =

Bent in double curvature =

Check for slenderness

Longer direction

Longer direction slenderness ratio L /D

Additional moment due to slenderness M.

Shorter direction

Shorter direction slenderness ratio Lo, /b

Additional moment due to slenderness M.,

Slenderness limit check

600
300

(OS]

166
175

166

NO
NO

5.00
Short
0.00

10.00
Short
0.00

~
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mm

mm

m

KN

KNm
KNm
KNm
KNm
mm
N/mm?*
N/mm?*

mm
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m
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608 =
OKN

100*b"2'D
OK

Determination of Py,

Assumed percentage of reinforcement P,
Gross area of the column A,

Area of steel reinforcement A,

Area of concrete A,

Axial load capacity of the column Py,

Determination of M'sy and M'y, (Only for slender columns)

L.onger direction

d'D

Coetlicient k.

Coefficient koo

Axial load corresponding to

balanced failure P,

Reduction factor for additional moments K.
Moment due to slenderness M.,

Shorter direction

d'b

Coelticient ki,

Coefficient ka.

Axial load corresponding to

balanced failure Py,

Reduction factor for additional moments kK,

Moment due 1o slenderness MY,

Check for moments due to minimum ceeentricity

Longer direction
Minimum eccentricity e,

Moment due 1o minimum eccentricity My

18.00 m

15.00 m

3 Yo
180000 mm-
5400 mm?
174600 mm?
4382.1 KN
0.101

0.207

0.172

1209.61 KN
0.380

0.000 KNm
0.202

0.184

-0.001

993.06 KN
0.543

0.000 KNm
26.00 mm
66.09 KNm

g' Vldi—*-gﬂ'x
S. VIJAYAN, ME,,
STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/ 111346
No. 68, Second Floor. M.R. High Road,
Moolakadai, Chennai - 600 060.
Ph : 044-48067852, 9841363910
Email : grandesmithprivalelimited@gmail.com




Moment in longer direction M.

Shorter direction

Minimum eceentricity e,

Moment due to minimum eccentricity M,

Moment in shorter direction M,
Design moments

If braced
Moment in longer direction M
OK

Moment in longer direction My,
OK

Design moment in longer direction M,

Design moment in shorter direction Mg,

If unbraced
Design moment in longer direction Max

Design moment in shorter direction May

Check with interaction equation
Longer direction

Ford/D =

AN

PutabD =

Muu/fabD? =

Design moment capacity (longer direction) M
Shorter direction

Ford'/b =

pli=

P fabD =

N Db =

Design moment capacity (shorter direction) M.

175.00

16.00

0.00
166.00

166

175.000
166.000

175.00
166.00

0.101
0.100
0.471

0.140
453.60

0.202
0.100
0.471

0.120
194.40

Na A

N

KNm

mm
KNm
KNm

KNm

KNm

KNm
KNm

KNm
KNm

KNm

Nm
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Pu'Py, = 0.580

(Y9} |()33
MM ™+ MM <10 0.983794876
OK

Longitudinal Reinforcement Calculation
DIA OF LONGITUDINAL BAR-I

25 mm
DIA OF LONGITUDINAL BAR-2 20 mm
DIA OF LONGITUDINAL BAR-3 16 mm
DIA OF LONGITUDINAL BAR-4 12 mm
DIA OF LATERAL TIES S mm

CALCULATION OF NO OF REBARS REQUIRED
REQ NOS PROV NOS

LONGITUDINAL BAR-1 [1.00 10
LONGITUDINAL BAR-2 17.19 5
LONGITUDINAL BAR-3 26.86 0
LONGITUDINAL BAR-4 47.75 0

DIAMETER OF LONGITUDINAL REBARS USED

LONGITUDINAL BAR-1 25 mm
LONGITUDINAL BAR-2 20 mm
LONGITUDINAL BAR-3 NOT USED  mm
LONGITUDINAL BAR-4 NOT USED  mm
CALCULATION OF REBAR AREA (As)
Required (mm?) Provided (mm?)
5400.00 0479.53
Transverse Reinforcement Calculation
Diameter of lateral ties
i) Not less than 1/4 th of the diameter of the )
largest longitudinal bar 6.25 mm
9, V‘cJ aff(.L_
S. VIJAYAN, M.E.,
| \ STRUCTURAL CONSULTANT
fl</ FAYS CMDA: SE/GR 1/2022/ 11134
*-\3\3*17704 ]] f = No. 68, Second Floor, M R. High R
¥*/f Moolakadai, Chennai - 600 050
| Ph : 044-48067852, 98413




1) Not less than 6 mm

Spacing of lateral ties

1) Least lateral dimension

1) 16 Smallest diameter of the longitudinal bar
i)

Provide minimum value of the three as spicing

Provided rebar

Provided spacing,

0O mm
300 mm
320 mm
300 mm
8 mim OK.
190 mm OK

Q \ wa{gy"\f
S. VIJAYAN, ME.,
STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/11/ 346
No. 88, Second Floor, M.R. High Road,
Moolakadal, Chennai - 600 060.
Ph : 04448067852, 9841363910
Email : grandesmithprivatelimiled@gmail com
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Lisad from the siah
i ldrred

I s hesght

Bewm depth ()

Breadib of heam (k)
Beam well-weight m
Woall thicknes

Woall load'm

LI on the beam
Factored © DL on beam
Bending momient
Bending moment
Bending moment considered
Girade o1 concrete

Conde ol sleel

Clear vover

I tective depth d)

d

U

Main Reinforcement caleulation:

n

SO0
:ﬁ
417
13
0.079

Ok

M

Self.acightof b 375 KN/m
uf } KN'm
Floer P oad 13 K\N'm

-

-

KN'm

KN/m

KNm

mm
mm
RNm
memn
KN'm
KNm
AN'm
KNm
KNm
KNm
N mm’

Nomm’
mm
mim
mm

mim

S

S. VIJAYAN, MmE.,
STRUCTURAL CONSULTANT
CMDA: SE/GR 1/2022/ 11/ 348
No. 68, Second Floor, MR High Road,

Moolakadai

-M*ﬁﬂﬂm.

Ph : 04448067852, 0841363910
Emal : grandesmithprivatelimited@gmail com



DIA O TENSION 16 mm

DIAOF CONPRIESSION 6 mm
N man

[(d*0.0035)(0.0055+0.87* 11 /1))

mm

Noman = 190.16 mm

Mot = [056% 1K *b™ Nu man(d-0.416* Xu max)] mm
Mol 17349 KN.m
N CE2-SORTCTA4-(06.68* Muy (Ieh*b*d " 2))))*d mm

Nu= 91.93 mm

SINGLY REINFORCLED Nolte: Design as doubly or singly reinforced beam
ASE= Mu(0.870 (d-0.416% Xu)) mm

Ast 36939 mm-

AL lim = 1180.32 mm*

[se = 417.01 N/mm-

fee = 1113 N/mm?

CHECK FOR MIN & MANX TENSION REBAR AREA

1)
Q) NMin 212.67 mm-
b) Man 3400 mm-

CALCULATION OF REBAR AREA (Ast)

Location Required Provided
BOTTOM 569.39 602.88 mm*
Top ) - mm’*
CALCULATION OF NO OF REBARS REQUIRED IF COMBINATION IS USED
REQ NOS PROV NOS  Dia of combination bar NOS
TENSION BAR NOS 2.83 3 0 0
HANGAR BAR NOS * 3 0 0
Note: I required provide two layers for tension reinforcement. Foreg 3-23 T+ 2-127
Prhm (100 Ast Timy bed Oy
Prim = 0.944 %
Pt prov = 0.482 Yy -—f)l’c pro 044819 9

L_')i‘ V2 b A
S. VIJAYAN, ME.,
STRUCTURAL CONSULTANT
CMDA: SE/GR 172022/ 11/ 346
No. 68. Second Floor, M.R. High Road
Moolakadai, Chennali - 600 060
FPh: 044-48067852, 9841363910
Emall : grande Mithprivalelimiled@gmail com




Ok Ptprov < Ptlim = OK

CHECK FOR DUCTILITY

Nuactual = 97.13 .
. Xu actual < Xumax = OK
b 0.01133

Ok gst > 0.005 = OK

CALCULATION OF MOR FOR SRB

Mu - Us.82 KNm
Ok MOR = Mu = OK

CALCULATION OF MOR FOR DRB

Note: As we provide two hangar bars. it will actas a doubly reinforeed beam

\u= 6.51 mm

OKN Xu < Xumax = OK
Mu = 101.24 KNm

O MOR > Mu = 0K

SHEAR REINFORCEMENT CALCULATION:

Vu (Wu l.'2) KN IFor simply supported and fixed beam
Vo= 64.255 kN

PL= (100 Ast)yb*d Y

Pt= (0.482 Y

Tyv= (Vu)/(b*d)

Tyv= 0514 N/mm*

Te= 0.496 N/mm” REFER TABLE 19

v (Prprov)= ().482 I P1=3 interpolation not required
N .73

\2 |

vl .56

\2 (.62

P
(
AN ,;t/g"“l
S. Jﬁd‘f_ N, M.E.,
STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/ 111/ 3486
No. 68, Second Floor, M R. High Road,
Moclakadal, Chennai - 600 060.
Ph: 044-48067852, 9841363910
Emal . grandesmithprivalelimited@gmail.com




T Man

No Ul.IL'!:'\
Dira ol stirrups
AN

Asy

Vg

Vus

CONDITION
CONDITION

28
ON

2

8

413
10048

02.007

2247

Ty >Te
Ty < Te

MINIMUM REINFORCEMENT FORMULA

(ASV/D™Sv) == (0L.4/0.871y)

S\ =

Sy =

(0871 “Asy *d) (Vus)

6731.12

CHECK FOR MINIMUM SHEAR ARLEA

Asy =

Spacing Condition
|

-

Bl
Al

223718

Provide minimum value of the three as spacing

Provided spacing
REQUIRED Asy
PROVIDED Asy
BAR DIA

L EG
SPACING

CHECK FOR DEFLECTION

140
2.09

10048

N mm- REFER TABLE 20
Tv < Temas = OK

mm
N mme NOTE: v should not be
mm* greater than 415 N/mm2
kN
kN

SHEAR DESIGN REQ
PROVIDE MINIMUM SHEAR

mm

mmnm

mm-

mm
mm

mim

i

mm- ON

mm*
mm
NOS

mm C/C

Q
o Ll'J A.J‘ \

STRUCTURAL CON

S. VIJAY AN, M1

CMDA:SE/GR 1/
No. 68, Second Floor, MR H
Moolakadal, Chennai - (



CSWI Sy kAl 1 i)

mm
' pran f mm
' pa ' HORETIIY mm
o 0 mm
A TTRRERTITN I 68571400 i
BN
e SOO0SORTTCk) 25000 00 Nomm
IbD12) 2278125000 mm'
b1 OSRE(Arca of steel required/Area of steel provided) Nmm
Iy 27389 N/mm
KT O 22500 003227 15-0.025% o 10% (L pt))
hi [ 10
ke DTogpepas 3y
he 114 1.3
(b dinan - 2508
Actual (L d)= 14.00
Ok
TABLE F STRESS IN COMPRESSION
REINFORCEMENT fse, Nfrn‘{rl'TIHNc%OL%BL‘l’
REINFORCED BEAMS WI .
WORKED BARS Table 20 Maxloum Shear Strey, ¢, Nom'
{Glate=a ) (Cou 01,023,405 add131)
/s ¢1d
{
N/mm? . A , Concrie M LR M L)) M
005 010 0°1$ 020  Grade
415 38§ 18] 342 129
500 424 412 393 370t N 18 1 ) 18 )
S'ﬂ"@’“
S. VIJAYAN, ME,,
20N STRUCTURAL CONSULTANT
D2 EAN CMDA: SE/GR 1/2022/ 11/ 346
=\ No. 68, Second Floor, M R. High Road,
7. 0413 Moolakadai, Cheninai - 600 060
[ Ph : 04448057852, 9841363910

Email grandesmithprivatelimited@gmail com



Tuble 19 Design Shear Strength of Concerete, 7, , Nmm’

(Clawses 40 21,4022 403 404 40353 4112 41 VY and4l 4 )

i

s018
0128
0%
07
10
12%
1 %0
178
100
228
240
FA]
1

and
abuve

Concrets Grade

— —
M1 M 20 M 28 M 0 M3 M 40 sed sbove
(2) &l 14 5 16) m
0 01 0 0 0 03
01 034 034 037 oy 08
04 ou 043 050 0% 05l
054 0% 0y 059 059 060
050 062 064 066 067 068
064 067 070 071 07 074
0ss 0mn 074 07% 078 07
071 LRL] o 080 082 OB
071 079 s ou 086 088
071 081 083 088 090 0N
U7 042 088 091 093 093
07 012 0% LbEY 096 098
071 02 092 0% 0% 1ol

NOTE — The term A 1 e ares of longitudinal tension reinforcemeat which continues ol least one ¢ flective depth beyond the vection
heing contidered eacept ol suppurt where the full area of reniion reinforcernent may be used provided the detashing conforms 1o 26.3.2

end 2623

g‘\/ﬂ aatcx\

S. VIJAYAN, ME,,
STRUCTURAL CONSULTANT
CMDA: SE/GR 1/2022/
No. 68, Second Floor, M R. Hig" 1O
Moolakadai, Chennai - © 0

Ph : 04448067852, 98415

v

Email grandesmmpr,:aicmr ted@9



ANALYSIS & DESIGN OF 3-PILE CAP

INPUT DATA FOR FOUNDATION

NGL TO TGL =0.75m
Projection of pedestal above FGL “0.30m
Founding IVl (top-pdsti-pile cap) D =22.00m
Density of soil v, =14 KN/m’
Bearing capacity factor =9.00
Clear cover d =75mm

COLUMN SIZE =230 mm X 600 mm
DEPTH OF PILE CAP=1.10 m

CTYPLOFPILE 70 Friction cum|

R R R S _ End bearing !
DIAMETEROF o - 500mm i

PILE ,, | | |

CAPACITY OF PILE

Compression | - 80.00 t
(pile capacity) :

Horiz. Thrust | - 10.50 1

L Up lift ‘ ‘ - 54.00t

Seismic zone ! | - 0.16 m
Wind pressure ' - 50 m/s
Soil-foundation coeff | - L L

Importance factor E 13 J

PILE CAP DIMENSIONS

S

N Vf LAY
S. \d YAN, ME,
STRUCTURAL CONSULTANT
l?.oa-«’LDQB CMDA: SE/GR 1/2022/11/ 346
No. 68, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060
Ph : 04448067852, 98413639

Email : grandesmithprivatelimited@gmail.com




SENO P
| (1

FOR PEDESTAL DESIGN ONLY

I load

B]]

Maximum forces of wl/

sleo

Minimum

mb
Il

100

mb

wl/slcomb

DL+LL

No ol

No of piles

forces  of

A loard arein KN-m

10
100
100
100
100y
100
100
100
100

) Iy
1672269 R 171
187 1913 R R
] 98 67
T80 24113

|43 173 M) ulds

J67950 16172

WAT Ted 16 M3
[309.038 1973

460867 28871

1760.818 37.863
149097 -4398
2287403 -87.363
1602893 6339 28

0
0

0

165469 23.053
1167953 -87.365

1672269 8474

Fr

I RE]
R
24219
1861

.8.584
.27.307 ]
2891 x

6964 00
| |
20 0

T 1 |
|33.I3—1 0 0
B |

piles  =1.760 DL+LL -COMB

FOOTING CASE | FY MXX | MZZ
<l 100 1672.269 | 20.8206 | -7.6266
| 101 1187.493 0.8694 | -34.9848
| 102 2501.957 19.0971 | 0.603
| 105 1113.671 -16.749  -2.0898
: 1042075089 | 154242 21.7017
a 105 -167.953 -37.5768 145548 |
; 106 143.973 | -21.3768  27.8532 |
i 107 3647.764 [ 22,9502 14,6745 |
108 | 1309.058 | 29502 17.757
109 1460.867 | 4239 25.9839
| 110 1760.818  1.5543  34.0785
| 1149097 177256 | -39.582
{ 112 | 2287.403 | -24.5763  -78.6285 |
| 113 1602.893 126,019 570551 |

=-0.736 DL+LL+WL/SL-COMB

SVJ&TME

STRUCTURAL CONSULTANT
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No. 68, Second Floor, M.R High R
Moolakadai, Chennai - 600 060

Ph: 044-48067852, 9841363910
Email : grandesmithprivatelimited@gmail.co
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ANALYSIS

Comp lateral pull
out )
sale sale  sale
1] ] ()
() () ()
() () ()
() () )]
0 sale ()
0 0 0
0 0 0
sale ;_U ()
§] _() ()
0 0 0
00 0
L 0 10
safe 0 0
] o
SINO [ PILE | Load comb fy £ MX| x| MZ |
l Cl DLELL 100 1672269 | 23.134  0.00  -8.474 |0.00
100 1187493 0966 | 0.00 | -38.872
[ 100 2051957 21.219 | 0.00 067 |
| (1000 1113.671 41861 0.00 2322 |
| 100 2075.089 17138 0.00 | 24.113
100 -167.953 41752 0.00 16172
| 100 14337323752 0.0 30.948
. | 100 3647.764 25478 0.00 16305
| | | 100 1309.058  -3.278  0.00  19.73
. 100 1460867 [ 471 10.00 | 28.871
| ' 100 1760.818 | 1.727 | 0.00 |37.865
I 100 149097 |-8.584 | 0.00 | -43.98
100 2287.403 | -27.307 |o.oo -87.365
I
|
S S | B
[ DIA | NOS () Vud |
—— >}] ne
NGNS S. .ﬁyéiikz&?ﬁt’id.E.
(o 2\ STRUC NSULTANT

ooty
\, ¢/
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\NG904185
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CMDA :SE/GR 1/2022/11/346
No. 88, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060.

Ph : 044-48067852, 9841363910
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Analysis of 3 pile group

dlorct

DL -Cl
Size ol column 300mm x 600mm
Sum  column load
CEY 1672 [ 1672.27
S VARERR N R IR N
M0 0.00
PN 8T -8.47
M/ 0 0.00
Pilecap top level
Pilecap bottom Ivl dforch
Depth for (illing (soil) df
Unit weight of soil VS
Overburden pressure Worer
Length of pile cap I
Width of pile cap b
Depth ol pile cap Dpe
No ol pile n
Area of pedestal AP
Total area of pedestal AP

| 730 00

I

[.100 m

2,00 m
14.00 KN/m?
23.00 KN/mr
287 m

248 m

10 m

3 nos
0.34m"

034 m°

S| AN, M.E.,

STRUC L CONSULTANT
CMDA: SE/GR 1/2022/11/346
No. 68, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060.

Ph : 044-48067852, 9841363910
Email : grandesmilhprivalelimned@gman com



Capacity ol pile

Vertical

[ ateral

Pullout

Increment factor for wind loads
Increment lactor Tor seismic lorees
Increment for current load case
Calculations:
Mxh  37.01 37.0144
Mzh -13.6 -13.5584
Vertical loads

Area of pile cap

Soil weight  Wsoil
Overburden Wover
Self=weight of pile cap
Sell-weight ol pedestal
Total

Vertical load

CG of load system

M Y(Fyz)

M Y Ey *d o

M > Mx

M Mxv +Mxh +Mxm
M Y(Fyx)

M Thx Fd

M Y Mz

I"py BOO KN

I'ph 95 KN

I'pp 540 KN

[incw [.00

fincs 1.00

finch 1.00
Apc [/2*1*b

Apcuer= (Ape-Ap)
DF*YS*Apcie
wover *Apc e

Wswpe  Ape*Dpet*25

Wp= Ap *(dlorch -Dpe)*23

W
Py Xfy+EIw

0.00

23.13

0.00

2

d

0.00

-8.47

0.00

]

-

3.91468 m-
135 m?
54.00 KN
6.75KN
25.3125KN
8.44KN
94.50 KN
1766.77 KN

@g’ W

S. VIJAY

STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/ 111/ 346
No. 68, Second Floor, M.R. High Road
Moolakadai, Chennai - 600 060
Ph: 044-48067852, 9841363910

, M.E.,

Email : grandesmithprivatelimited@gmail.com



M May M cMam -§.47 KNm

e\ Mzop (.00 m

¢/ NMop 0.01' m

Iinal Moment about X axis M., 23,134 KNm
I'inal Moment about 7 axis Mz, -§.474 KNm

Pile forees

S pile | x 'z | Pv/n U Fp |
NO design [ 1 ‘ '
) | design ) ,T'J,!“L KN) [(KN)
booPr 075 To 220 220.000
2 P2 1075 0 12205 [220.500
YFp 440,500

X 1125 Max 2205 KN

rz 0 Min 220.500 KN

Check for compressive foree
Max force in pile 22050 KN safe

Permissible compressive force Finc* Ppv 220.50 KN

Check for lateral force
Y Hx -8474 KN
Y Hz 23034 KN

Resultant sqriY Hx"+Y Hz" ) 24.64 KN
Lateral force per pile Hin 1232 KN safe
Permissible lateral force Finc *Pph 95 KN

Check for lateral force since all piles are in compression, there is no uplift force in the
piles

Minimum compressive force 220.00 KN safe

Permissible Tensile force Fine *Ppp 337.50 KN

. ()
=N (3] i,
~ ()\/.‘ Uy
[/ S. Vldf& AN, ME,
Slol2-04 ZA STRUCTURAL CONSULTANT
CMDA : SE/GR 1/2022/ 11/ 346
7 No. 68, Second Floor, M.R. High Road,
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Moolakadai, Chennai - €01

- nAA ANRTAED QRA1AF
Ph : 044-4806/7854, 936413059

Email ; grandesmithprivale



Analysis of 3 pile group
Pedestal size
With B= 300 mm
Depth D= 750 mm
Height  hped = 0m
Analyzing the Dia ol main bar
Clear cover 1o the tie Reinf.
Effective cover 7542072
Depth of pile cap deff
Overburden pressure

Due to grade slab

Due 10 soling

Due to live load

Soil weight of pile cap

Sell-weight of pile cap

Total pressure

Depth of'soil filling

Unit wt. Of soil

Thickness of pc

Pile diameter
Mex pile oceur in pile

Pile from the face of pedestal

Distance from the face of col 1o edge of pe

Face of the pedestal

Mu

Horizontal load in critical direction

S|, ]2.@4-?1723

strength of concrete  fck =30 N/mm-

strength of steel fy =350 N/mm*

20 mm 16 mm
75 mm
85 mm

1020 mm

=0.00 KN/m*
=0.00 KN/m*
=0.00 KN/m*
=45 KN/m*
=15 KN/m”
=60.00 KN/m?
=2.50m
=14.00 KN/m?
=0.60m
=500mm
=250 +250
=600mm
=975 mm
=(250.00) x0.6-60x2.25x0.975%2
=§5.8328 +0.00
=85.8328 KN-m

=5 KN
L

—

S. AN, ME.,
STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/11/346
No. 68, Second Floor, M.R. High Road
Moolakadai, Chennai - 600 060
Ph : 044-48067852, 9841363910

Emall : grandesmithprivatelimited@gmail co



lorsion

[ quivalent BM due to torsion

lotal BM

Shear foree at d/2 from face of pedestal

Critical shear section

Shear foree at crtical section

ik Shear due to torsion:

Horizontal load in critical direction

Torsion

Tu

Me

Me

Equivalent shear due 1o torsion

#x7k SHEAR FORCE

lactor 1.5 1.3
Moment 181.20 181.20
shear 21698 216.98
Mu =181.20
=181.20

KNm

4.5 KN
i l'u“*%l
-
=4.76 KN-m
“Mu “Me
85.8+4.76

-90.60 KN -m

=257.5 mm from face of column

= (250.00) x1.000-60x2.23x0.72

=[53.138 KN
= (As per ¢l 34.2.4.1 is456:2000)

= 1.00

5 KN

=4.5KN
=1.6Tu/b

Ve =9.60 KN-m

= Vu+ Ve

= 153.1375 9.6

n

=162.74 KN

181.20 KNm/m-width
216.98 KN/m-width

S. ‘6{%1\1, M.E.,

STRUCTURAL CONSULTANT
CMDA: SE/GR 1/2022/11/346
No. 68, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060
Ph - 044-48067852, 9841363910
Email grandesmnhprwalenmued@gm; l.cor



068\ m
p ) 20 p 4 d 017
“7 Reinforcement
5l
Required Spacing - 905 01 mm 314139
Provide I6DIA  8Nos =3 2786
Henee provide ) 7 . - H\I_Slxi 7 - \ _\.U:‘V — L]

[ EETT]

reinforced beam provide minimum reinforcement otherwise provide Pe of doubly
remnforced beam

Top Reinforeement

Providing mimimum % of steel - 0.12 % or 0.109
.'\\! 012 X 1000X w00
100

0.12

720 mnm
Required spacing =279.25 mm 201.062 =3.581
Provide 160 DIA 4 Nos

| Henee provide 16DIA 4 Nos

Checek for shear:

IFor column load:

Maximum  shear force =21698 KN load factor 1.3
Vi = 13821698
=2 KN
Pt%  =0.20
Value of =V, /d e =0.62
bo = 730mm

[Hence provide shear reinforcement

DIA= [ 10 | LEG= ]2 ]

S. Wi%mE

STRUCTURAL CONSULTANT
CMDA:SE/GR 1/2022/ 11/ 346
No. 68, Second Floor, M.R. High Road
Moolakadai, Chennai - 600 050
Ph: 044-48067852, 9841362910
Email : grandesmithprivatelimited @qgmail com




roviding -2 ] TLEG 10 DIA @ 150C/C

DESIGN OF PILE

Length of pile 1= 22.00m

Characteristic strength of conerete fo=30Nmm*

Diameter of pile D= 60 cm

Length of pile cap =1 14m

Depth of pile cap =lIm

Modulas of elasticity of concrete (F) =3000X f4:=3000x30 N/mm*

[As per IS 456:2000 Pg .no 16]
=150000 kg/em?

. i s 314 1 60749 1
Moment of inertia of pile (1) m D —m

=033850.0cm *
K1 (constant) =0.146 kg/em-
[As per 1S: 291 T(part /sec 4)-appendix -B]|
T(constant )= 3( E X | )M
K

[AS per 1S: 2911 (part I/sec 4)- appendix -
B.B-1.2]

=235.50 cm
L
Hence L'R =
[AS per IS: 2911 (part |'sec 4)- appendin -B|
=0.202

For free head pile = 1.85

=

[AS per IS: 2911 (part 1/sec 4)- appendin =B, B-1.1 fig 2]
Length of fixity Ly =472.67 ¢m [AS per IS: 2911 (part 1/sec 4)-

Appendix

6, SEeN S. Vf\{/fj‘ié)\\N, ME.,

STRUCTURA| CONSULTA
\L CONS NT
CMDA: SE/GR 1/20 / 1

-B]




4. 73m
[ mbedded length le> 4x R AS per [S: 2911 (part |/sec 4)-
Appendix -B. B-1 2]
=102 m
Length of pile Ly L-L.
5.8

Calculation of lateral capacity of pile

[AS per 1S: 2911 (part I/sec 4. B- 1.3 ~appendix B|

SR . _12EIY
Lateral capacity .Q T
where.
Y = lateral deflection pf pile =5 mm (As per IS 2911, part 4)

Modulas of elasticity of concrete (E) =250000 Kg / cm*

Moment of inertia of pile (1) = 635850.0 cm*
L1+1LF=0+481.37
=2072.7 ¢cm
=2073m

12X223606.8X306640.6X0.5
481.37X481.37X481.37

=0.1 Mt

Lateral capacity Q

= 1KN
DESIGN OF MAXIMUM MOMENT IN THE PILE
Lateral load on each pile from staad Q= 3.90 Mt
Lateral load taken by the pile cap (for 2 piles) = 3x18xx1.14x0.6
=3.90 M1

Considering the effect of passive pressure on piles

Angle ol repose ol soil ¢ =30
o Ol
STR.UCTEII 2 g
L CONSULTANT
NCMDA *SE/GR 1/2022/ 11/ 348
| 098, Second Floor, MR. High Road
1Slo 1 204 s oolakadai, Chennai - 600 pgo.

. | Ph: 044-48067
N Ao -__f/,- Email : grandesmithpy

852, 9841363910
ivatelimiled@gmail com



Coell ol passive pressure Kp

Unit weight of submerged soil Y =

Shape lactor

IForce due to passive pressure

I+sind

I-sind

vKp =3.00

14 kN/m’ dwg
=0.70

= Kp* Y*s*s*h

Equating the passive pressure to the shear force acting on 3x8x0.7x0.6

['he pile

depth of pile

Maximum moment

Mu

Vertical load on each pile

Maximum vertical load on pile

fck D*3

Diameter of bar

Clear cover

268 h

22.68hxh/2 =2.671

=/ (2.6688X10X2)/22.68

h =1.53 m

()

=133 m

2268 h 34.79 |

=22.08hxh/2
F=26.69 KN
=F* h-F *(1/3)*h
=27.29 KNm
=4.00 t-m
p=46.00 t
pu=1.35xp

Pu=69.00 1

=0.08

=0.01

=16 mm
=75 mm

d = 504(16/2)

=68 mm
d_' L
0 L >
YRR v
.E M' 1U'U—¥L CONSULTANT
§ CMDA:SE/GR 1/2022/11/346
1 No 68. Second Floor, M. R. High Road,
VAZTIEY! No. 68, Se g

Moolakadai, Chennai - 600 060
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'

DESIGN OF PHEY (.08
Jck D2
Mu B
fckD*1 0.01
;;”k_ =0.018 (As per SP -16, chart 60)
Percentage of steel required (P) = 0.45%

Min. percentage of steel required = 0,40 %

Percentage ol steel

Area ol steel

Using

Hence provide 20 mm

check for shear

lateral load on pile (v)

Area ol pile (A)

Shear stress .

100 Ast bd
Ce

20 mm

[AS per 1S: 2911 (part 1/sec 2)-1979 pg -14]

=045 %

Ag=1271.7 mm-

dia bar 4.04793 nos
dia bar 8 no's
provided Ast 2313274 mm?
= 26.688 KN

= 282743.34 mm?

=VWA
=26.688X1.5X1000X282743.34
= 0.142 N/mm*

=().889

=0.850 N/mm”

SAFE (table 19 1S 456:2000 Page:73)
Provide min shear reinforcement
Hence provide 10 mm dia. rod ties at 200 mm ¢/c

[As per IS 291 Hipart / sec 2)-1979 pu-14)

(o7 EN
| o AP
(?J:\i”oqjiq?ﬁ

Wity
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NEXA INFRA PROJECTS — RESIDENTIAL S+5 — AMBATTUR

43.51
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NEXA INFRA PROJECTS = RESIDENTIAL

>

TYPICAL FLOOR PLAN
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S.VIJ , M.E.,
STRUCTURAL CONSULTANT
CMDA: SE/GR 1/2022/ 117346
No. 88, Second Floor, M.R. High Road,
Moolakadai, Chennai - 600 060.

Ph : 044-48067852, 9841363910
Emall : grandesmithprivatelimited@gmail.com
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. COLUMN = 40mm.
2. ROOF BEAM = 25mm.
5. ROOF SLAB = 20mm.
4. GRACE BEAM = Z5mm.
5. FPILE CAP = 150mm.
©. PILE = 75mm.




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

Verified ¢ RealEstate”


https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks

Verified ¢/ RealEstate”
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