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DESIGN ANALYSIS REPORT

FOR THE PROPOSED RESIDENTIAL BUILDING AT
PLOT NO.1 to 4, PADASALAI STREET, NOLAMBUR,

CHENNAI 600095. COMPRISED IN S.NO.208/1A1,
2A1, NOLAMBUR VILLAGE IN GREATER CHENNAI
CORPORATION.




CERTIFICATE

With respect to the proposed Stilt + 5 Floor Residential Building at Plot No.1 To 4,
Padasalai Street, Nolambur, Chennai 600095, comprised in S.No0.208/1A1, 2Al,
Nolambur Village In Greater Chennai Corporation, it is certified that the structural
plans of the building meet the structural safety including earthquake loads as
stipulated under LS. 456:2000, 1.S. 1893:2016 and LS. 875 (Part 1 and 2) and other

relevant codes for residential loading conditions and is structurally safe and sound.
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RESIDENTIAL BUILDING DESIGN ANALYSIS REPORT

EXECUTIVE SUMMARY

This report pertains to the construction of a residential Building at Nolambur,

Chennai. The proposed structure is a STILT + FIVE (S+5) residential building,

As Chennai city is falling under the Zone III area of seismicity, classified as per
Indian Standard [.S.1893:2016, the building is designed considering the seismic

loads in addition to the gravity loads.

The building will be modeled and analysed using STAAD PRO and the design
results are used for the design of footings, grade beams, columns and roof beams
based on I.S. 456:2000.

Pile foundation is proposed as per the soil report and 600 dia pile is used with a

capacity of 80t at a depth of 27m

The grade of concrete and steel considered in the design is M25 and Fe500
respectively. Llight weight partition blocks shall be used for infilling and partitions.
Detailed structural drawings based on the design are prepared catering to all the

codal requirements.
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RESIDENTIAL BUILDING DESIGN ANALYSIS REPORT

I. INTRODUCTION
1. SCOPE:

This document describes the general requirements and various design parameters that are to be
considered in the design of Stilt + 5 floors.

2. UNITS OF MEASUREMENT:

The units of measurement adopted in design shall be the SI system of units.
3. COMPUTER PROGRAM / SOFTWARE:

STAAD Pro is used for the analysis of the structures.

4. DESIGN STANDARDS AND CODES OF PRACTICES:

All design shall be prepared in accordance with Indian Standards and Codes of Practices.
Various codes of practices being referred to are listed below. Any other Indian Code not Listed
shall not be considered.

U IS 875 - 1987 Code of practices for Design loads (other than Earth Quake) for building and
structures

[1 SP -16 Code of practices for design aids for reinforced concrete
[1 IS 456-2000 Code of practices for plain and reinforced concrete

0 IS 1893-2016 Criteria for Earthquake resistance design of structure

Reg.No . RSE-UTKDTCPiDecember/02/2022
No:11-AM, Toovipuram 11th Street,
Thootimlasdl - 628003, M : 98942009085,
Emall : bannygabrielj@gmail.com




RESIDENTIAL BUILDING DESIGN ANALYSIS REPORT

II. DESIGN DETAILS

The proposed structure is a Stilt + 5 Floors residential building. The type of the structure
proposed is a regular class 1 R.C.C. framed structure, designed for gravity loads and seismic
loads

1. Foundation Type:

As per the soil report received, pile foundation is suggested
Depth of pile: 27m

Safe carrying capacity: 80t

2. Building Materials Used:

Grade of Concrete: M25

Grade of Steel: Fe500

Brick: Class 1 bricks with unit weight 20kIN/m3

3. Load Calculations:

a. Dead load

Slab load incl. floor finish from (Ground to 5t floor) = 6.5 kN /m?2
Slab load (Terrace floor) incl. floor finish = 6.5 kN/m?

Slab load (Bath floor) incl. floor finish = 10.00 kN /m?

Wall load 230mm Thk (Light weight blocks) = 5.00 kN/m
Wall load 115mm Thk (Light weight blocks) = 2.50 kN/m
Parapet wall load on terrace - 1000mm height. = 5.00 kKN/m
Slab Load for Lift Machine Room =15.0 kIN/m?

b. Live Load

1stto 5thfloor = 2.00 kN /m?2

Terrace floor = 1.50 kN/m?2

c. Seismic Load

Zone classification as per L.S. 1893:2016 - ZONE 3 (Chennai)
Zone factor ‘Z’ = 0.16

Important factor = 1.0 (General Buildings)




RESIDENTIAL BUILDING DESIGN ANALYSIS REPORT

Reduction Factor = 5 (Special Moment Resisting Frame)
Type of Structure = 5 (Building with infills)

Damping Factor = 5%

4. Method of analysis

The structure will be analyzed by Equivalent Static Method (ESM) as per LS. 1893:2016 and
linear elastic analysis by using STAAD Pro software.

The structure is idealized in the form of horizontal and vertical members using beam
element and loads are applied and analyzed for various load combinations as given in LS.
456:2000

5. Interpretation of results

The support reactions obtained from the analysis shall be used for the design of foundations.
The beam end forces in the form of shear forces and bending moments from the horizontal
and vertical members shall be used for the design of beams and columns respectively.
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RESIDENTIAL BUILDING

DESIGN ANALYSIS REPORT

DESIGN OF RECTANGULAR/SQUARE COLUMN

COLUMN No. C8 300X950
DATA

Length of column

Breadth of column

Unsupported length (longer direction)
Unsupported length (shorter direction)
Eff. length (longer direction)

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

Factored moment (longer direction)
Factored moment (shorter direction)
Charac. comp strength of concrete
Yield stress of steel

Effective cover

Check for slenderness

Longer Direction

Slenderness ratio

Additional moment due to slenderness
Shorter Direction

Slenderness ratio

Additional moment due to slenderness
Calculation of P,

Assumed percentage of reinforcement
Area of concrete

Ultimate axial load (without moments)
Calculation of P;:

Longer Direction

Coefficient k4(from TABLE 60 of SP:1980)
Coefficient k,(from TABLE 60 of SP:1980)
Axial load corresponding to balanced failure
Reduction factor for additional moments
Moment due to slenderness

Shorter Direction

Coefficient k (from TABLE 60 of SP:1980)
Coefficient k »(from TABLE 60 of SP:1980)

Axial load corresponding to balanced failure
Reduction factor for additional moments
Moment due to slenderness

Check for moments due to min. eccentricity

950
300
3200
3200
3840
3840
Unbraced
2147
541
152
25
500
52.5

4.04
0

12.80
52.76467

2.750
285000
6057

0.055
0.21
0.454
1852
0.930
0.00

0.175
0.21
0.454
1852
0.930
49.06

mm
mm
mm
mm
mm
mm

kN
kNm
kNm
N/mm?
N/mm?
mm

short
kN-m

slender
kN-m

%

mm?
kN

kN

kN-m

kN

kN-m
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Longer Direction

Minimum eccentricity

Moment due to min. eccentricity
Moment in longer direction
Shorter direction

Minimum eccentricity

Moment due to min. eccentricity
Moment in shorter direction

Final desigh moments

Moment in longer direction
Moment in shorter direction

Check for interaction

p/fck
P /f .«bD value

M 1/t 4 bD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)
M, /fbD? value (from SP 16:1980 charts)
Uniaxial moment capacity (shorter direction)

PP, ratio
Value of exponent
Interaction ratio

Percentage reinforcement satisfactory or not

Special confinement steel

b/D ratio

Status of dimensions

Gross area

Area of core

Spacing of lateral ties

Larger dimension of the hoop
Cross sectional area of hoop

S

uy

P /fck
P /f 4bD

M ,i/f i bD’

m ux1

M, /f,bD’

Muy1
PP,

o

n

b/D

DESIGN ANALYSIS REPORT

38.07 mm
81.73 kN-m
541 kNm
16.40 mm
35.21 kN-m
152 kNm

541.00 kNm
201.06 kNm

0.110
0.301
0.21
1421.438  kNm
0.21
448.875  kNm
0.354
1.258
0.661
safe
0.315789
REVISE
285000 mm?®
202400  mm?
75 mm
230 mm
63.36 mm*
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1 GRADE BEAM

Calculation of Ast req for beams
Ref IS 456-2000 Cl G-1.1b & G-1.1c For sections without compression reinforcement

fy fox b D Cc Cg of bar d My iim Ptiim
N/mm? N/mm? mm mm mm mm mm kN.m %
500 25 230 450 30 8 412 129.81 0.94
M, support Ast req. spt Py req.spt M, span Ast span pt reg.span check for depth
KNm mm? % kNm mm? % d reqg mm d prov mm Result
75 464.16 0.49 75 464.16 0.49 313.16 412 okay
Reinforcement details provided at support and span of beam
Reinf. details at support Reinf. details at span
Nos. dia Ast support pt support Result Nos. dia Ast span pt span Result
mm mm? % mm mm? %
3 16 3 16
3 16 1206.37 1.27 okay 2 12 829.38 0.88 okay
Check for shear in beams (limit state design method)
Ref IS 456-2000 CI 40.1, Cl 40.2.3, Table 19, Table 20 & C140.2.1
fex Vu pt Tv Te Tc max Result
prov. Cl40.1 Table 19 Table 20
N/mm? kN % N/mm? N/mm? N/mm? Provide min shear reinf, Cl 26.5.1.6
25 58 1.27 0.61 0.7 3.1 tau_v <tau_cmax, Ok
Design for shear reinforcement (vertical stirrups)
Ref IS 456-2000 Cl 40.4a
Vy .bd Vs V,s/d fy assuming no. stirrup V,s/d prov.] Result
req req stirrup dia| of stirrup sp assumed kN/cm
kN kN kN kN/cm N/mm? mm legs mm Cl40.4a | cl40.4a
58 66.33 -8.33 -0.20 415 8 2 150 2.420 | Hence ok
Check for minimum and maximum spacing of stirrup
Min stirrup Max stirrup stirrup Result
spacing mm spacing mm Sp prov.
Cl26.5.1.6 Cl26.5.1.5 mm
475.34 300 150 Hence ok
Side face reinforcement
Ref IS 456-2000 CI 26.5.1.3
b D side face side face reinf. mm? fface prov. spc b/w
of reinf. bars not to
web req. / face no. dia of Ast prov. | exceed
mm mm C126.5.1.3 per face bar mm? | c1265.1.3
230 450 not req 2 10 157.08 | 230 mm
Check for span to depth ratio
Ref IS 456-2000 CI 23.2.1
Type of fy span d Pt req. Pt prov. Pc MFt MFc
beam N/mm? mm mm % % %
Cont.Beam 500 5500 412 0.49 0.88 0 1.406 1
Iid Iid Result
prov Cl23.2.1 Cl23.2.1
13.35 36.56 Okay

g 3 ech.,
Engineer Grade - | (8E)
Reg.No.RSE-VTKDTCPiDecemberf02/2022
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RESIDENTIAL BUILDING

DESIGN OF BEAM 300 X 680

Ref IS 456-2000 CI G-1.2 For sections with compression reinforcement

DESIGN ANALYSIS REPORT

fy fox b D clear cover clear cover Cy Cq d d
on ten.face on com.face | of tension of comp. for tension | for comp.
face steel| face steel face steel | face steel
N/mm? N/mm? mm mm mm mm mm mm mm mm
500 25 300 680 30 30 30 30 620 60
Check for section : doubly Ref IS 456-2000 CI G 1.2
Ref IS 456-2000 Cl G-1.2
My im Pt iim Asty M, My - Myiim d'/d fse Asc Ast,
SP 16 SP 16 req req
Table C Table E req obtained | considered ClG-1.2 ClG-1.2
kN.m % mm? kNm ClIG1.2 value value N/mm? mm? mm?
383.44 0.94 1754.91 657 273.56 0.097 0.15 395 1236.71 | 1122.99
Total Ast Ast prov on tension face pt Result Asc Ast prov on comp. face pc Result
req on Nos. dia prov reg req on Nos. dia prov reg
tension mm tesion compression mm comp.
face 3 25 steel face 3 25 steel
mm® 3 25 % mm’ 3 25 %
2877.90 Ast prov- 2945.24 1.58 Prov > req 1236.71 Ast prov- 2945.24 1.58 Prov>req
Check for shear in beams (limit state design method)
Ref IS 456-2000 CI 40.1, Cl 40.2.3, Table 19, Table 20 & CI 40.2.1
fox Vu pt Tv Te Tc max Result
prov. Cl 401 Table 19 Table 20
N/mm? kN % N/mm? N/mm? N/mm? tau_v > tau_c,design for shear
25 420 1.58 2.26 0.76 3.1 tau_v <tau_cmax, Ok
Design for shear reinforcement (vertical stirrups)
Ref IS 456-2000 Cl 40.4a
Vy .bd Vs Vs/d fy assuming no. stirrup V,¢/d prov.[ Result
req req stirrup dia | of stirrup sp assumed kN/cm
kN kN kN kN/cm N/mm? mm legs mm Cl40.4a | Cl40.4a
420 141.36 278.64 4.49 415 10 2 100 5.671 Hence ok
Check for minimum and maximum spacing of stirrup
Min stirrup Max stirrup stirrup Result
spacing mm spacing mm Sp prov.
Cl26.5.1.6 Cl26.5.1.5 mm
569.41 300 100 Hence ok
Side face reinforcement
Ref IS 456-2000 Cl 26.5.1.3
b D side face side face reinf. mm? fface prov. spc b/w
of reinf. bars not to
web req. / face no. dia of Ast prov. [ exceed
mm mm C126.5.1.3 per face bar mm? | ci265.1.3
300 680 not req 2 12 226.19 | 300 mm
Check for span to depth ratio
Ref IS 456-2000 CI 23.2.1
Type of fy span d Pt req. Pt prov. MFc
beam N/mm? mm mm % %
Cont.Beam 500 7200 620 1.55 1.58 1.36
I/d I/d Result
prov Cl23.2.1 Cl23.2.1 L\_ .
11.61 28.01 Okay g

Reg.No RSBE-UTKDTCPMecemberi02/2022
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RESIDENTIAL BUILDING

STAIR CASE
Data
T = 300 mm
R = 150.0 mm
Slab thick 180 mm
Floor finish = 1.5 KN/m2
Fck = 25
Fymain = 500 main 300
Fysec = 500 Distributo
150mm
Effective span = 2915 m
0.23 2.500 m 1.0 m
Load
3.5m
Loding on going Loding on landing
Effective depth d = 154 mm
Dead load = 5.03 KN/m2 Dead load = 4.50 KN/m2
Step load = 1.88 KN/m2 Floor finish = 1.50 KN/m2
Floor finish = 1.50 KN/m2 Live load = 5.00 KN/m2
Live load = 5.00 KN/m2
Total load 11.00 KN/m2
Total dead load = 13.41 KN/m2 factored total load = 16.5 KN/m2
Factored total load = 20.11 KN/m2
Reinforcement
Maximum moment occur at X
20}109 16.5 Reaction
y 2C L C (¢ A = 35.01 KN
X
A = B B = 33.26 KN
2915 m 0.585 m
Vu = 31.918 KN
X = 1.741 m v = 0.207 N/mm2
Max.Factored moment = 30.484 KN e = 0.570 N/mm2
Main bar
Mu/Bd"2 R Ast req Min Ast Ast.pro | Diameter [ Spacing
mm2 mm?2 mm?2 mm mm
1.285 0.3154 485.726 184.8 1130.40 12 100
Distributors
Ast req Min Ast Ast.pro | Diameter [ Spacing
mm2 mm?2 mm?2 mm mm
184.800 184.8 150

Reg.No . RSE-VTKDTCPDecemberf02/2022
No:11-AM, Toovipuram 11th Street,
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RESIDENTIAL BUILDING DESIGN ANALYSIS REPORT

PROJECT NUMBER: DESIGNED BY: JB
PROJECT NAME:
DATA:
Floor = 5.9817m
S. No. = S1
Grade of concrete = 25 N/mm?2
Grade of steel = 500  N/mm2 4.6482m
Cover = 25 mm
Ly (Long span) = 59817 m 19.625
Lx (Short span) = 4.6482 m 15.25
Ly/Lx = 1.29 < 2 Two way slab condition satisfied
Slab Partion wall
Slab thickness D = 0.15 m Position of partion wall = Parallel to the span
d = 125 mm Wall thick = 0.115 m
Wall height = 31 m
Sunkan depth = 0 m
LOAD: 1 All edge continuous
Dead load = 375  kN/m2 2 One short edge discontinuous
F.Finish = 1.5 kN/m2 3 One long edge discontinuous
Wall load = 1.20  kN/m2 4 Two adjacent edge discontinuous
Sunkan load = 0 kN/m2 5 Two short edge discontinuous
Live load = 3 kN/m2 6 Two long edge discontinuous
1.5 (DL+LL) = 14.18 kN/m2 7 Three edge discontinuous (one long edge continuous)
8 Three edge discontinuous (one short edge continuous)
DESIGN: 9 Four edge discontinuous
Edge conditions = 2
Moment Load on beam
dead load live load
Mx (+ve) = 11.800 kNm Short span C.edge Reaction kN/m
Mx (-ve) = 15.733 kNm Short span D.C edge Reaction kN/m
My (+ve) = 8.422 kNm Long span C.edge Reaction kN/m
My (-ve) = 11.230 kNm Long span D.C edge Reaction kN/m
Depth check
Short span Effective depth  d = 49.41 < 125 mm Hence Safe
Deflection
Basic L/ = 20.000 M.F = 2.00
Allowable L/ = 40.000 > Actual L/id = 37.186
Hence safe
REINFORCEMENT
Pt Astreq  |[Min Ast | Ast provided dia of bajSpacing
(mm2/m) |(mm2/m) (mm2/m) mm mm
Mx (+ve) = 0.1801 22513 180 754 12 150
Mx (-ve) = 0.2433 304.16 180 754 12 150
My (+ve) = 0.1272 158.94 180 754 12 150
My (-ve) = 0.1711 213.85 180 754 12 150
Shorts span
1 0.66m 12Y-150mm 12Y-150mm 0.66m 1
\
[ L [ J [ >/ ® [J L)
e 2 la o 3 al o o 4 2 ol s e
0.92964m 0.92964m
L= 46482 m a
Ot

Engineer Grade - | (§E€
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COLUMN SCHEDULE : GRADE OF STEEL : Fe550-TMT BARS
NO. OF FLOORS : (STILT + 5 FLOORS FLOOR) GRADE OF CONCRETE : M25
SI. |COLUMN| COLUMN | NO.OF | UPTO GROUND ROOF
NO.| NO. MARKING | COLUMNS| =" - MAIN BARS SKETCH LATERAL TIES & SHAPE
1. | CI1A A7, 12, L6, 5 12'x 18" | 41Nn0s 25 mm & e — 8mm @ @ é'c/c
L12,L16 + T [
6Nnos20mm @ o j
& R
e __o
2. Cl A8, A10 2 9"x 18" | 4n0s 25 mMm @ e — 8mm @ @ é'c/c
+ ~ &
4Nnos20 mm @ o
& R
o e __ 9
3. C2 K22, L4, L9, 7 12" x 18" |10 nos 20 mm Je 2 8mm @ @ é'c/c
L15, L18, T 5
120, L21
& R
o [ ]
4. | C3A | Al1,HI,J20, 5 12" x 24" | 41n0s 25 mMm @ e B 8mm @ @ é'c/c
J21, J22 + il &9
6nNos20mm @ o
5 cl o
o 3 N
R e ____ 9
5. C3 D7, D10, G7 3 9" x 24" | 410525 mMm & e 7y 8mm @ @ é'c/c
+ il o
6nNos20mMm @ o
5 co
‘\
R e __ Y
6. | C4A A3, A5 2 12" x 24" | 8 N0s 25 mm @ @ Ty 8mm J @ é'c/c
+ il
2Nnos 20 mm @ o
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COLUMN SCHEDULE : GRADE OF STEEL : Fe550-TMT BARS
NO. OF FLOORS : (STILT + 5 FLOORS FLOOR) GRADE OF CONCRETE : M25
SI. [COLUMN| COLUMN | NO.OF femrmm ABOVE GROUND ROOF
NO.| NO. MARKING | COLUMNS| "¢ MAIN BARS SKETCH LATERAL TIES & SHAPE
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R e __ Y
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\\
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G8 c_>o
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‘§
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+ -
2Nnos 20 mm @ o I
cl1l»o
‘\
8. c8 14,19, 115, 4 9" x 38" |12 nos 25 mm Je 8mm @ @ 6"c/c
19 + ~
6nos20mm @ o
~V
s B clb
‘\
“

Q.

J.BENNY GABRIEL, B .E D"P&d’l .
Engineer Grade - | (SE)

Reg.No . RSE-UTKDTCPDecemberf02/2022

No:11-Af, Toovipuram 11th Street,

Thootimhuedl - 628003. M : 9854290905

Emall : bannygabrielj@gmail.com

A | COLUMN SCHEDULE (UPTO GROUND ROOF)

B | COLUMN SCHEDULE (ABOVE GROUND ROOF)
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THE LANDLENS SUITE

Eight ways to know a piece of land
before you pay forit.

This report covers one part of the picture. These cover the rest, drawn from the same government
records, for any property in Tamil Nadu.

LandLens One EE Verify My Land ESinsE
Ask anything about a property and get  “zg el Every record check run on one Pl -1
an answer grounded in _Ilve o T property and returned as a single Bl T,
government records, with the sources ~ JMrs s Cillr t ER LR

i i e report. . AT ¥
shown. ImldSr L0t /landlens/verify-my-land | T iy

/landlens/one

Legal Opinion EXisE One Map - EEEEE
An advocate's written opinion on the g e Every layer on one map: the parcel, its  HEEld- sl
title, built on the records we pull for it. Pracl ot -1 boundary, zoning, water bodies and iﬁ%ﬂ%
e e - i i T g B

/landlens L what sits around it. L Y |
Iml 2 g /landlens/one/map CIE ] ra

PriceMap EXisiE Build Scope EEEE
What land actually changed hands for ~ piaTeatn.. What you are allowed to build here: P =
around this plot, taken from the i by floor space, height, coverage and e A
registered deeds. L L e setbacks. - .
/landlens/pricemap ImlFeahd e /landlens/build-scope ICT Ry 1)

Property Tracker EREIE Deal Room EifsSE
Watch a property and hear about it T T, Run the transaction in one place: ?T%"m
when something new is registered s b T documents, stamping, signatures and Plop A e
against it. [l o the parties. [Brs ) et
/landlens/property-tracker Iml L ety /landlens/deal-room | ] e T el

verified.realestate

hello@verified.realestate -

+919996 12 9996
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FREE TOOLS - NO ACCOUNT NEEDED

Twenty-four checks youcanrun

yourself, at no cost.

Records and verification

The registers themselves, read for you.
Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty

What it is worth and what it costs to register.

Guideline value by street
Guideline value by survey
Stamp duty and registration fees
Capital gains

Floor space index

Area unit converter

Zoning and land use
What the plan says can happen on this land.

Land use zone finder
CMDA land use check
Coastal regulation zone
Master plan check
Water bodies finder

Airport height clearance

Every free tool
/tools

verified.realestate

Registers and directories

Who holds it, and which office keeps the record.

Find your registering office
Temple property check
Wagf property check

RERA register

hello@verified.realestate -

Services we run The LandLens
for you suite
/services /landlens/one

+919996 12 9996
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Every claimin thisdocument tracesbacktoa
governmentrecord.

Legal opinions, due diligence and title verification
Building plan, layout and sub-division approvals
Completion and occupancy certificates, regularisation
Escrow, negotiation and NRI property management

Land survey, soil testing, architecture and construction
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