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batec26/02] 2525 BELLIAPPA & ASSOCIATES

E.No. CONSULTING ENGINEERS & VALUERS

STABILITY CERTIFICATE

It is certified that the proposed construction residential building with
stilt floor + 5 floors [18.30 m ht ] with 50 dwelling units at s.no. 240 / 8ada of
Vilangadupakkam village, Ponneri taluk, Thiruvallur district. has been designed for
dead loads, live loads, earthquake loads (static & dynamic), wind loads &
temperature loads. The design has been checked and found to be safe and
sound. | hereby certify the following:

1. The minimum grade of concrete used is M25 grade.

2. The design & analysis were done using the code of practice for plain &
reinforced concrete as per IS 456:2000. Design loads as per IS 875:1987
part 2 & earthquake loads as per IS 1893:2016 have been carried out.

The building will be safe and sound if used for the designated purpose.

T

BT hE{'»c . OtPl}\BYYIA B.B. BELLIAPPA

66, HALLS ROAD, (Off. Taylors Road B-Tech (Civil), M.E (Struct.) Bits-Pilani, ~ B.E., M.Tech., (Struct), M.l Struct. ()
KILPAUK, CHENNAT 00 oio,  AMIA Struci E, MIN, AIEL CE( G Eng. ML MIANS. (U.S.A,)
Off. :26450745 ; 42857298  MACCE, AIET (UK), YPACI (USA), MICI M.I.A.B.S.E., F.I.V, M.I.C.A.,
Off. Mob : 94440 47543 Govt. Registered Valuer L4, NIC Panel Valuer
associates.belliappa@gmail.com IBBI /| RV / 04 | 2019 / 10690 Gazetted Valuer-C.B.D.T. CI/ 189 of 90



CHENNAI METROPOLITAN DEVELOPMENT AUTHORITY
Thalamuthu Natarajan Building, No.1, Gandhi Irwin Road, Egmore,
Chennai - 600 008
Phone : 28414855 Fax: 91-044-28548416
E-mail: mscmda@tn.gov.in
Web site: www.cmdachennai.gov.in.

PROFESSIONAL REGISTRATION CERTIFICATE

e e e A P AT

This is to certify that the Thiru / Tmt. / M/s. B. B. BOPAYYAhas enrolled as Registered Structural Engineer Grade-
(SE) with Chennai Metropalitan Development Authority (CMDA) who has the qualification of M.E Structures and experience in the
relevant field for 14 years.

He/She has been given the Registration No. SE/I/2024/6/0125 on 26-Jun-2024 He/She shall be required to comp'y with
the duties and responsibilities prescribed by the Government of Tamil Nadu in Part V, ‘Registration of Professionals”, Tamil Nadu
Combined Development and Building Rules, 2019 approved vide G.0.{ms) No.18 MAWS (MA1) Dept. Dated. 04.02.2019.

This Registration is valid upto 25-Jun-2029.
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Signature Nof Verified
Name A athan
Designation :Supgrintendent

Date :06/26/2024 3:13:32 PM

A Meganathan

Superintendent

f;_vl lm W



Datad...covaiiiissmuiivei
F.No.

BELLIAPPA & ASSOCIATES

CONSULTING

ENGINEERS & VALUERS

I/We M/s. Belliappa Associates — Mr.Bopayya B. B have undertaken assignment as Structural
Engineer for the detailed design and construction of the residential building with stilt floor + 5 floors
[18.30 m ht ] with 50 dwelling units at s.no. 240 / 8a4a of Vilangadupakkam village, Ponneri taluk,

Thiruvallur district.

It is certified that the building has been designed as a RCC structure to withstand the dead load, imposed
load and wind load/earthquake loads ensuring structural safety and serviceability as per the norms and
guidelines prescribed in applicable relevant standards and Codes of Bureau of Indian Standards. It is
certified that the design is structurally safe and sound.

66, HALILLS ROAD, (Off. Taylors Road)
KILPAUK, CHENNAI - 600 010.
Off. :26450745 / 42857298
Off. Mob 94440 47543
associates.belliappa@gmail.com

B.B.BOPAYYA
B-Tech (Civil), M.E (Struct.) Bits-Pilani,
AMIA Struct E, MV, AIEI, CE(l)
MACCE, AIET (UK), YPACI (USA), MICI
Govt. Registered Valuer
IBB!I /| RV [ 04 | 2019 / 10690

Yours faithfully,

Foobr

B.B. BELLIAPPA
B.E., M.Tech., (Struct), M.l Struct. (1)
C. Eng., MLE. M.LAHS., (US.A)
M.I.A.B.S.E., F..LV, M.I.C.A.,
L.I.C. N.I.C. Panel Valuer
Gazetted Valuer-C.B.D.T. Cl /189 of 90



STRUCTURAL BASIS DESIGN REPORT

STRUCTURAL CONSULTANTS

1. 'PREAMBLE

We have designed for proposed construction of residentia
m ht ] with 50 dwelling units at s.no. 240

Thiruvailur district.

: M/s. Bell

iappa Associates

I building in stilt floor + 5 floors [ 18.30
/ 8ada of Vilangadupakkam village, Ponneri taluk,

We hereby certify that
BLOCK BASEMENT FLOOR STILT FLOOR. TYPICAL FLOOR TOTAL SLABS
RESIDENTIAL 0 1 5 [

. _'Fhe.usa_g_e' of the buitding is for Residential (S + 5 floors) purpose.

» Thisis RCframe structure with AAC Block walls-used as partition walls.

» Foundations are designed as strip raft fou
geotechnical investigation report.

* Based on the design parameters the building is found to be

sound”,

2. DESIGN LOADS

Super Imposed Dead Loads

The self-weight of the various elements are com

materials as given below.

ndation with SBC as 15T/m? as per the

“structurally safe &

puted based on the built weight of

Materials: Uniit Weight in KN/m?®
AAC Block 6.80
Steel 78.50
Plaint-Cement Concrete 24.00
Reinfareed Concrete 25.00
Soil 18.00
Water 10.00 -

%L\W




The Super Imposed Loads that are envisaged to act permanently {wherever applicable) are
as follows.

ltem Intensity in KN/m?
Floor finish 1
Weathering Proof-course on Terrace - 115 2.30

thick brickbat coba with IPS finish

SUNK— 13" 6.60

Live Loads

The superimposed load or otherwise live load is assessed on the basis of occupancy
classifications as per IS: 875 (Part —2) — 1987 and are listed below. '

Type of Structure — Residential Building

Occupancy.Classification UDL (KN/m?)
Residential Living and bedrooms 2.0
Baths and toilets 2.0
Corridors, passages, staircases includirig fire escapes, lobbies ~ as 30
per the floor serviced excluding stores and the like but not less than |
Qpen terrace 15

P




CHECK FOR LATERAL SWAY AS PER IS - 456-2000

The:allowable lateral sway at top due ta-wind force should not exceed H/500, where H is
total height of Building.

CHECK FOR LATERAL SWAY {STOREY DRIFT) AS PER i5- 1893-2002

The allowable lateral sway (st’orey drift} due to earthquake force shoiild not exceed
L/250, where L is the storey height

BASIC LOADS AND LOAD COMBINATIONS

The various loads are cornbined in accordance with the stipulations in IS: 875 (Part 5) -
1987. Wherever imposed load is combined with earthquake load the appropriate part of
the imposed load as specified in [S: 1893-2002 is adopted both for evaluating
earthquake effect-and for combined load-effects, used in such combination.

BASIC LOADS AND LOAD COMBINATIONS

The various loads are combined in accardance with the stipulations in 1S:875 (Part 5)-
1987. Wherever imposed load is combined with aa rthquakeload the appropriate part of
the imposed toad as specified in 15:1893-2002 is adopted both for evaluating earthquake

effect:and for combined load effects, used in such cambination.

Type Load Combinations
Primary DEAD LOAD (DY)
Primary WALL LOAD (WAL
Primary SUPERIMPOSED DEAD LOAD {SDL)
Primary LIVE LOAD (LL)
{ Primary WIND LOAD X (+) WLX
Primary | WIND'LOAD 7 {+} WLZ
Primary SIESMIC LOAD ALONG-X SLX
Primary | SIESMIC LOAD ALONG-Z SLZ
Combinaticn DL + WAL+ 5DL
Combination DL + WAL +SDL+.L o 2




Combination DL+ WAL + SDL +LL + WLX
Combination DL + WAL + SDL+LL + WLZ
Combination DL + WAL+SDL+LL-WLX
Combination DL + WAL +SDL+LL - WLZ
Combination DL + WAL +SDL+LL+ SLX
Combination DL + WAL +SDL+LL +SLZ
Combination DL+ WAL +SDL+LL - SLX
Combination DL + WAL +SDL +LL - SLZ
Combination DL + WAL + SDL + WLX
Combination DL + WAL +SDL+ WLZ
Combination DL + WAL + SDL - WLX
Combination DL + WAL + SDL - WLZ
Combination DL + WAT + SDL + SLX
Combination DL + WAL + SDL + SLZ
Combination DL + WAL + SDL - SLX

7: LOAD FACTORS FOR DESIGN

Load Factor for Primary Load Cases
Description of Load Combination Dead | Live Wind | Seismic | Temp

Load Load Load Load Load
Dead load 1.5 0.0 0.0 0.0 0.0
Dead load + Live load 1.5 1.5 0.0 0.0 0.0
Dead load + Wind load 1.5 0.0 1.5 0.0 0.0
Dead load + Seismic load 1.5 0.0 0.0 +1.5 0.0
Dead load + Live load + Wind load 1.2 1.2 +1.2 0.0 0.0

(’crg—-'tmf




Dead load + Live load + Seismic 1.2 1.2 0 +1.2 0.0
Dead Load + Wind Load 0.9 0.0 +1.5 0.0 0.0
Dead Load + Seismic Load 0.9 0.0 0.0 +1.5 0.0

8. ANALYSIS METHOD

The modeling has been generated in ETABS for analysis. The structure will be analyzed
for Static and Dynamic load cases. In house design worksheets used along with ETABS.

8.1 Static Analysis:

Following Static loads cases are considered in the analysis

DL - Dead Load: Includes self-weight of the structure.
SDL - Super Imposed Dead Load: Includes Finishes, wall Loads, Soil filling loads etc...
LL - Live Load: Includes Live loads based on functionality as per IS: 875 (Part-2)

8.2 Dynamic Analysis:

Earthquake:

Response spectrum method of Dynamic Analysis is considered. Following are the details

pertaining to dynamic analysis.
Base Shear Enhancement

Number of modes Considered

Modal Combination Method Used
Spatial Combination Method used
Modal case type

Orthogonal directional seismic effect
Accidental torsion considered
Missing mass correction

Wind:

: Initial Scale factor of Ig/2R is used to enhance the
base shear.

: Number of modes considered should be enough to
obtain 90% mass participation in each principle plan
direction,

: Complete Quadratic combination (CQC).

: Square root of the sum of Square (SRSS).

: Ritz vector Method

: Not applicable

: 5% of the building plan dimension

: Missing mass correction is taken care with Ritz
vector method.

Dynamic wind response — Along wind response (Gust Factor Analysis) and Across wind

response as per Clause 10 of IS 875 (part 3)-2015 shall be followed. if

B~



Case (i) — Ratio of height of the building to minimum lateral dimension is exceeding 5

Case (ii) — Fundamental natural frequency in first mode is less than 1.0Hz

9. DESIGN METHODOLOGY

All structural members will be designed according to the Limit State Method as specified in
IS: 456-2000. Appropriate loads and its combinations, as per relevant clauses in Code IS
456:2000 Code IS 875 (Part-5) 1987, for the most unfavorable effects are chosen for design.

10. MATERIAL

Reinforced cement concrete

Footing - M25
Shear wall and Column - M40
Slab and Beam - M25
Grade of steel - Fe 500 (All reinforcing steel)

11. EXPOSURE CONDITION

Structural elements below ground level and Exterior External faces of walls are designed for
Moderate exposure condition and internal faces of walls, floor beams and slabs are designed
for Mild exposure conditions per Table 16 of IS 456-2000

12. COVER TO REINFORCEMENT

As per Table 16A-IS: 456-2000.

Member Clear Cover (mm)
Pile cap 75 mm
Pile 75 mm
Column 40Imm
Shear Walls 25 mm
Beams 30 mm

P




Slabs 20 mm

Water Tanks 25 mm

13. FOUNDATION SYSTEM
Rf“_, J{C\Mfiﬂ”u( m
pi-l-ljfehlﬁd-&ﬁon" torris proposed based on the soil capacity as per Geotechnical

investigation report Chennai.



Slabs 20 mm

Water Tanks 25 mm

13. FOUNDATION SYSTEM

Strip raft foundation is proposed based on the soil capacity as per Geotechnical

investigation report Chennai.
%,7/“1("’}1/



12. CODES AND STANDARDS

All the designs are conforming to the relevant Indian Standards, Some of the
relevant Indian Standard Codes, which have been followed for the structural

designs, are given below.

Code

Description

IS:875 (Part-1)-1987

Code of Practice for Design Loads (Other than Earthquake) for
Building and Structures - Unit Weights of Buildings Materials
and Stored Material. '

IS:875 (Part-2)-1987

Code of Practice for Design Loads (Other than Earthquake) for
Building and Structures-imposed loads

IS:875 (Part-3)-2015

Code of Practice for Design Loads (Other than Earthquake) for
Buildings and Structures - Wind Load.

IS:875 (Part-5)-1987

Code of Practice for Design Loads (Other than Earthquake) for
Buildings and Structures - Special Loads and Load
Combinations

1S:456-2000 / 456: 2016

Code of Practice for Plain and Reinforced Concrete

IS:1893 (Part-1)-2016

Indian Standard Criteria for Earthquake Resistant Design of
Structures

15:1786-1985

Specification for High Strength Deformed Steel Bars and Wires
for Concrete Reinforcement

15:13920-1993

Ductile Detailing of reinforced concrete structures subjected to
seismic forces - code of practice

SP:16-1980 Design Aids for reinforced concrete to 15:456 -1987

SP:24-1983 Explanatory Hand Book on Indian Standard Code of Practice for
Plain and Reinforced Concrete to 1S:456-1987

SP : 7-2005 National Building Code — Part IV (Fire & Life Safety)

1S:3370-2009 Indian Standard Code of practice for Concrete Structures for

Storage of Liquids

B




v/ Our services go beyond
A

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

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

Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

v/ Smarter Tools, Stronger Decisions
////"’—

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

V Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

“ Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified Y RealEstate”
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We’re honored to be part of your
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3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
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