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BRIGADE ICON At Mount Road, Chennai Structural DBR
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BRIGADE ICON At Mount Road, Chennai Structural DBR

1.Introduction

1.1. Scope
This design basis report sets out the parameters and assumptions used in the design of the structure for

Brigade Icon, at Mount Road, Chennai.

1.2. Project details

This report sets out the basic parameters used for the structural design of "Proposed construction of High
Rise Group Development consisting of Block — 1: Ground Floor + 1* Floor (Utility Block -1), Block —
2: Ground Floor + 1* Floor (Utility Block — 2) & Block — 3: Extended Triple Basement Floors (1%
Basement combined with Utility Block — 1 & Main Block) with Front Part: Ground Floor + 18 Floors
(Commercial Building) & Rear Part : Ground Floor + Mezz.Floor (Parking) + 1% Floor (Parking) +
2" Floor (Parking) + 3™ Floor (Swimming Pool, Gym, and Residential) + 4™ Floor to 38" Floor
(Residential Building with 200 Dwelling Units) at No. 180, 233/1, 233/2, 233/3, 233/5, 233/6,
116/2F66, Anna Salai (Mount Road), Thousand Lights comprised in R.S.N0.322/1, Block No. 11, of
Triplicane Village, Mylapore Taluk, Chennai — 600002, and Door No. 8/16, Smith Road, comprised in
R.S.No. 321/3, Block No. 10 of Triplicane Village, Mylapore Taluk, within the limits of Greater
Chennai Corporation.

The project Principal architects are SOG Design, Singapore and the Structural consultancy is being
provided by M/s Prasad Consultants, Structural Engineers Bangalore.

The structural system adopted is as below based on preliminary analysis and design.

The building involves Mixed Use Development having 2 Towers: Residential Building and
Commercial Building:
The Residential Building consisting of 3-Basements + Ground floor + 38 Upper Floors & Terrace

The Commercial Building consisting of 3-Basements + Ground floor + 17 Upper Floors & Terrace

A. Residential Building:
Floor to floor height for Residential Building as per Architectural drawing are as follows:
e Basement-3 to Basement-2 = 4.5m (SSL to SSL),
e Basement-2 to Basement-1 =4.5m (SSL to SSL),
e Basement-1 to Podium Level = 4.5m (SSL to SSL),
e Basement-1 to Ground Floor Level = 5.25m (SSL to SSL),

e Ground Floor to Mezzanine = 3.05m

4iPage
Prasad Consultants, Bangalore.
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BRIGADE ICON At Mount Road, Chennai Structural DBR

1.3.Structural System

A. Residential Building:

The proposed structural system for this project consists of RC Structural Walls, RC Beams and RC
Slabs, which is proposed to be constructed by adopting the Aluminum formwork.

RC Columns/ Shear Walls are spaced according to the framing plans based on the architectural
requirement in order to transfer the loads from the Super Structure to the Foundation System.
Basement to L3 level and extended podium area apart from the tower portion has been proposed with
flat slab system (PT/Non-PT).

As per service requirements, slabs for balconies are sunk by 150 mm. The slabs for utilities are sunk
by 100 mm. The slabs for toilet areas are sunk by 100 mm in typical floor level.

In this project, the Transfer Beams are located at L3 floor and Service floor level in order to support
the Mivan structural Walls.

Core cutting/sleeves shall be considered to accommodate utility services if any. Staircases are

provided with mid landing between the floors as per the architectural Layout.

B. Commercial Building:

The structural system proposed for this commercial building consists of a Flat Slab with drop
supported on RC Column/Shear wall.

For this building Post-tensioned flat slab has been considered on the basis of economy in the
structural cost in comparison with conventional flat-slab system in addition to technical
advantages. (with special feature as ductile structural wall & perimeter special moment resistance
frame (SMRF)).

RC Columns/Shear walls spaced according to the framing plan to transfer the loads from the

superstructure to the foundation system.

Raft/Isolated/Combined footing shall be proposed for this structure.

Prasad Consultants, Bangalore. i RAVS
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BRIGADE ICON At Mount Road, Chennai Structural DBR

C

Basement- 3 Stack Parking/ Two wheeler parking/ Driveway / Ramp/ staircases/ Lifts/
\Lobby/ pump room / STP/ Store/ Services.

Basement- 2 Stack Parking/ Two wheeler parking/ Driveway / Ramp/ staircases/ Lifts/
Lobby/ pump room / STP/ UG Sump/ Store/ Services.

Basement- 1 Stack Parking/ Two wheeler parking/ Driveway / Ramp/ staircases/ Lifts/
\Lobby/ pump room / UG Sump/ Electrical room/ Services.

Ground Floor \Entrance Lobby/Retail shops/ Super Market/ Service rooms/ Plaza/ AHU
room/ staircases/ Lifts/fire drive way with soil fill/Landscape.

L1 Floor Retail Shops/ Electrical room /AHU room/ staircases/ Lifts/Toilet

L2 Floor Retail Shops/ Dinning Hall/ staircases/ Lifts/Toilet/Open Terrace

L3 Floor Retail Shops/ Cafeteria/ Restaurant/ Service rooms/Multi-purpose

Pavilion/ staircases/ Lifis/Toilet/Outdoor Deck/Landscape.
Typical Floor (L4, L6, |Office/ Electrical room/ AHU room/ ODU/ Toilet/ Server room.
L7,19,L10,L12, L13,
L15,L16)

Refuge Floor (L5, L8,  |Office/ Electrical room/ AHU room/ ODUY/ Toilet/ Server room/ Refuge
L11,L14 & 1.17) areaq.

Terrace Terrace with service (Kitchen/ Restaurant/ Service room/ Sky Garden/
SHR/ LMR/OHT as per service requirement/ Landscape).

Plan Dimensions:
Residential Building:
X- Direction: Around 72.50 m (At Typical Floor 1vl)
Y- Direction: Around 37.10 m (At Typical Floor Ivl)
Z- Direction: 134.00 m (from Ground Floor to Terrace Level)

Commercial Building:
X- Direction: Around 106.60 m (At Typical Floor 1vl)
Y- Direction: Around 26.80 m (At Typical Floor Ivl)

7Z- Direction: 76.75m (from Ground Floor to Terrace level)

8|Page
Prasad Consultants, Bangalore.
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Structural DBR

BRIGADE ICON At Mount Road, Chennai

Basement Floor Plan
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First Floor Plan;

[

Typical Floor Plan:

10| Page
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Structural DBR

BRIGADE ICON At Mount Road, Chennai

2. Codes and Standards

2.1 Statutory Requirements:
The design of structural and other building services will comply with the following

requirements:

» National Building Code
* The Building Regulations

* The Environmental Protection Act in liaison with the Environmental Agency

+ Fire prevention and detection in compliance with the local Fire Regulation

2.2 Design standards:

Specific applicable codes and standards will be identified and adopted in the design
philosophies as appropriate to the structural elements. The latest editions of the Codes and
Standards will be used in designs. All design work shall be based on Indian Standards and
Codes with latest revision, with amendments if any, as on date.
The relevant Indian Standard Codes, as given below, shall be followed for structural design:

Prasad Consultants, Bangalore.

Publication Publication Title Application of
Reference Publication
I1S:875 Part 1-1987 Unit Weight of Materials General
1S:875 Part 2—1987 Live Loads &
1S:875 Part 3-2015 Wind Loads Loadings
IS:875 Part 4-1987 Snow Loads
1S:875 Part 5-1987 Special Loads and Combinations
1S:456 - 2000 Plain and Reinforced Concrete — Code of Practice
IS 1080 :1985 Code of Practice for Design and Construction of Shallow
Foundations
1S:1904-1986 Code of Practice for Structural Safety of Building
Foundations
1S:3370-2009 Code of Practice for Concrete Structure for the Storage of
Part 1 & II Liquids Concrete
SP 16 Design Aid for Reinforced Concrete to IS 456:2000
SP 23 Handbook on Concrete Mixes
SP24 Explanatory Handbook on Indian Standard Code of Practice
for Plain and Reinforced Concrete
1S:1893-2016 Criteria for Earthquake Resistant Design of Structures
1S:13920-2016 Ductile Detailing of RCC Structures subjected to Seismic
forces — Code of Practice
SP 22 Explanatory hand book on codes for Earthquake Engineering
IS 4326-1993 Code of Practice for Earthquake Resistant Design and Seismic
Construction of building
1S:1641-1988 Fire Safety of Buildings (General) : General Principles of fire
grading and Classification
1S:1642-1989 Fire Safety of Buildings (General) : Details of Construction Fire
Code of Practice
1S:2502-1963 Code of Practice for Bending and Fixing of bars for concrete
reinforcement Detailing
SP 34 Handbook on Concrete Reinforcement and Detailing
1S:800-2007 General Construction in Steel — Code of Practice
1S:2062-2011 Hot rolled medium and high tensile structural steel —
12| Page
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BRIGADE ICON At Mount Road, Chennai

3. Loading Criteria:

3.1.Dead Loads

Structural DBR

All Dead Loads are established based upon the self — weight of the structure.

Weight of materials shall be calculated based on IS:875 Part 1

Description of Dead Loads of Materials Load Magnitude AWZ\EJ
Unit weight of reinforced cement concrete 25.0
Unit weight of plain cement concrete 24.0
Unit weight of solid concrete block with plaster 22.0
Unit weight of steel 78.5
Unit weight of cement mortar/plaster 20.5
Filling material of sunken floors (Soil) 20.0
Filling material of landscaping (Soil) 20.0
Water load 10.0
Lime concrete with burnt clay aggregates 18.8
Unit Weight of Light Wt. Blocks 10.0

3.2. Superimposed Dead Loads [Ref: IS: 875 (Part-1) 1987]

The Superimposed Dead Loads are established based upon the type of finishes, services,

Waterproofing type, glazing material, machinery type adopted in the structure

Description of Dead Loads of Materials Load Magnitude AEA\ENV
Floor finishes 50mm thk 0.05x24=1.2
Services (@ Upper Floors 0.5
Services @ Ground floor and Basements 1.75/0.5
Main Electrical Panel Room at GF 10.0
AHU 5.0
Electrical Room (Typical floor) 5.0
Server Room/ UPS/Battery room 10.0
Glazing 6.0 (kN/m)

Movable Partition 1.0
Sunken Load — Toilet (100 mm) & Utility 2.0
Sunken Load —Balcony (150 mm) 3.0
Filling on Podium for fire driveway area (600 mm) 12.0
DG-Room 15.0
Store Room 4.0

Prasad Consultants, Bangalore.
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BRIGADE ICON At Mount Road, Chennai Structural DBR

3.3.1 Live Load Reduction:
In accordance with IS 875: Part 2 — Section 3.2 Live load reduction is applied & has been
considered in the ETABS model.

Number of floors (including the
Sr. No roof) to be carried by member e et s
consideration
1 1 0%
2 2 10%
3 3 20%
4 4 30%o
5 5—-10 40%o
G =10 50%

3.4. Wind Loads [Ref: IS: 875 (Part-3) 2015]
The Wind Loads are established based upon Location of structure, Geometry, Structure

Class and Terrain category.

Wind Load Design Parameter Symbol Magnitude
Description
Basic Wind Speed Vy 50 m/s
Terrain Category - 2.0
Risk Coefficient ki 1 (For design life of 50 years)
Terrain, Height & Structure Size factor ko To suit the height of structure
Topography factor k3 1.0
Importance factor ky 1.0
Design Wind Speed Vz VipXkiXkoXksXky
Design Wind Pressure Py 0.6V,

16|Page
Prasad Consultants, Bangalore.
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Structural DBR

3.5. Seismic Loads [Ref: IS: 1893 (Part-1) 2016]

Dynamic analysis for earthquake forces in both the directions is carried out by Response

Spectrum Method. Response Spectrum values are calculated based on the T/ (Sa/g) equations

as per clause no 6.4.2 of IS: 1893 (Part 1)-2016. Base shears of the analysis are scaled to a

factor of Aﬂw\ Vg) as per clause no 7.7.2. Seismic loads for design of structures shall be

considered as per IS: 1893 —2016.

The following table provides the Seismic Load design parameters for the structure.

Seismic Load Design Parameter Symbol Magnitude
Description
Zone Considered - i
Seismic Zone Factor Z 0.16
Importance Factor I 1.2
Response Reduction Factor R 5
Soil Type - I (Hard Rock)
Damping Ratio DM 1.05
Fundamental Period T3 0.075h975 . 0.09h
A~ Va
Horizontal Seismic Coefficient Ay (Z12)X(/R)X(S4/g)

Time period calculation as per Cl 7.6.2 IS 1893-2016

A. Residential Building:
Tx = 1.53sec
Ty=2.197sec

Where, h = 134.0m from GF to Terrace level.

B. Commercial Building:
Tx=1.075sec
Ty =1.275sec

Where, h = 76.75m from GF to Terrace level.

Prasad Consultants, Bangalore.
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18 875 (Purt 3) 2 2015

ANNEX A
(Clepesse £.2)

BASIC WIND SPEED AT 18 m REIGHT FOR SOME IMPORTANT CITIES / TOWNS

CitywTown Basic wing Speed CHy Town Basic wind Speed
My 'S
Agre 47 Kanpur 47
Ahmedabad 39 Kohima 44
Ajmer 7 Kolkan S50
Almora 47 Kazhikods 39
Amritsar a7 | Kurnoao! 39
Asansa 47 1 Lakshadwesp 19
Aurangabsad 39 Lusknow 47
Bahraich 47 Lodhlens 47
Bengaluru 35 M mcurai L]
Baraunl 47 Mfandi 39
Bareilly 47 Muangalore 39
Bhstindn 47 Mucadabad o7
Bhitai a9 Penbal a4
Bhopal 39 Ilysane 32
Bhubzneshiwar Ll INEgpar a4
Bhuj &y BRinitsd 7
Bikaner A7 Mk 9
Raksaro AT Nelkore 50
1 a7 Psajim a9
% saf Patlals 47
Catmbsetore 39 Pwne 47
Custack i Puducleery 50
Durbhanga is Part Blair 4
Durjeeding 47 Pune an
Dehradun 47 Rnipur 39
[helled 47 Rajhkot aw
Duargapur 47 Ranchi -3y
Ganghak 47 Ruarkee is
Ciuwahati S0 Burmarkeia 39
Gayn 39 Shimla 3
Gormkhpur 47 Srinsgar L
Hy derabad 44 Surar 44
Imyphal 47 Tewchirappealli 47
Jubalpur a7 Trivandeum 39
Jaipur 47 Lidaipur 47
Jamshedpur 47 Vadadpre 44
Jhansi 47 Waranasi 47
Jodhpur 47 Wilarawada i
Yishakopatnom Rl

51
Basic Wind Speed Table for different cities
22|Page
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Structural DBR

5.0. Materials

S.1. Design Life

In accordance with the Contract Documentation all the buildings defined under Section 1.2 of this

report shall achieve a design life of 50 years.

5.2. Concrete

The following provides the principle materials specification for concrete adopted for the buildings

defined under Section 1.2 of this report. This covers concrete strength, reinforcement, Concrete

cover provisions and durability recommendations.

3.2.1. Concrete Strength

The following table provides the principle materials specification for concrete adopted for the

buildings defined under Section 1.2 of this report. In the event that specific values are higher than

those specified opposite, these are defined on the associated General Notes Drawings.

Type of Structural Member

Design Cube

Compressive Strength, F

(MPa)
Foundation (Tower Area) M50
Foundation (Non — Tower Area) M50
Stitch Slab M30
Retaining wall M35
Columns M70/M60/M55/M50/M40°
Shear Walls/ Lift Wall M70/M60/M55/M50/M40°
Tower Drop Panels (PT/Non-PT) M70/M60/M55/M50/M40"
Non-Tower Drop Panels (PT/Non-PT) M40
Beams & Slabs (PT/Non-PT) M40
Staircase / Ramp M30
UG Sump / STP M35
OHT M30
*Residential Building: Commercial Building:

M70 — Foundation to L8 Floor level.
M60 — L8 Floor leveltoLL15 Floor level
M55 —L15 Floor level to L.20 Floor level
M350 — L20 Floor level to 125 Floor level
M40 — Above L25 Floor level

M40 —- Non-Tower Area Columns

Prasad Consultants, Bangalore.

M?70 — Foundation to L4 Floor level.
M60 — L4 Floor level to L8 Floor level.
M55 — L8 Floor level to L12 Floor level
M50 — L12 Floor level to L15 Floor level
M40 — Abqyg L15 Floor level

2d |[Page
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BRIGADE ICON At Mount Road, Chennai Structural DBR

6.0. Geotechnical

6.1. Soil Recommendation by Geo Marine Consultants (P) Ltd.

Following are the soil recommendations given by Geo Marine Consultants (P) Ltd.

GEOMARINE

6.1

6.2

CHAPTER-6
RECOMMENDATIONS

RECOMMEMNDATION FOR THREE BASEMENT FLOOR:

L

@

¢
*

Far the kind of sub sail conditions and the proposed consiruction with three basement
floors, R.C.C Raft can be provided as foundation systeemi.

The raft can be located at & depth of 13.0m below the existing ground lewvel and shall be
designed for an allowsble safe net besring pressuns of 1200 kPa.

Since ke formation et the founding leve] is dense o very dense formation and beyond
being rock formiation, the sattlement will be of mmediate in neture and the estimaled
sattlermant for the coresponding safe bearing pressure is wilhin the parmissible limit as per
IS 18904,

The present praject site falls in seismic zone-lll as per IS 1893-P-|

The recommendsd modulus of subgrade modulus ke is 75,000 kN/m3

GENERAL RECOMMENDATIONS:

e

AUTHCORISED SIGNATORY

DR. C.V. PRASAD,
GEOMARINE CONSULTATNS PVT LTD.,

The chlorides content in ground water & scil-water exiract is $ass than the permissible limit
of 500 mgil s per IS 456 Table 1.0. Hence no special reinforcement is required for the
constructicon.

Caorresponiding to the sulphate content in 2:1 Watar-5oil extract and ground water use Table
4.0 of 15 456 Clausa 1.0 far minimum cement conbent and maximum water cemant ratio.
Hamee ordinary Porttand cement can be used.

Before excavation is started 5 workshag shal be conducted including the Owrer, Architect,
Struciural Enginear, Geotechnical Engineer and Exccufion agency o ansure the proposal
given by the contractar is workabde and safe.

Before construction aciiwlies are infiated, g scientific dus-diigence of the condition of fhe
neighbowtng siruciures shall be camied ot and sutherdicated. This is required fo ensure
that mo undus claims or iMerpredsiionz ae made by the neighbourhood that the
cansimiction aclivities cause damages fo their struclures

26| Page
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BRIGADE ICON At Mount Road, Chennai

Structural DBR

7.0. Serviceability Performance

7.1. Dead Loads & Live Loads Deflections

The maximum short-term deflection will be limited to span/350 or 20mm whichever less is

considered. And the overall deflection including the effects of creep and shrinkage will be

limited to span/250.

7.2. Lateral Drift at roof

Description Load Combination Limit
Wind (Overall Building) H/500
Lateral Drift Seismic Lateral force 0.4% of Floor to Floor height
(Inter Story drift)

Lateral drift at the roof under design lateral force shall not exceed 0.1 percent.

7.3. Crack Width

Crack width is considered to be satisfactory if its value calculated corresponding to the applied

loads on the structure and the actual reinforcement ratio does not exceed the acceptable limits.

For reinforced concrete structures, the crack width will be limited to the following:

Exposure Condition Crack Width (mm)
Normal 0.2
Severe 0.1

Prasad Consultants, Bangalore.
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BRIGADE ICON At Mount Road, Chennai Structural DBR

9.0. Structural Modeling

9.1. Design Software

The following table provides details of the Design Software that will be used for the structural

design of the building facilities defined under Section 1.2 of this report.

Software Details Developer Design Use
ETABS CSI Berkeley General Structural Analysis & Design
SAFE CSI Berkeley Concrete Structural Analysis & Design
ETABS CSI Berkeley Lateral Structural Analysis

30|Page
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BRIGADE ICON At Mount Road, Chennai

Structural DBR

10.3 Design Methodology

e All RCC Structures shall be designed according to Limit State Method as specified in IS:
456 — 2000 and checked for serviceability.

e As per Clause 5.7.2.3 of IS 16700, no lapping of bars shall be allowed in R.C columns and

walls when diameter of bars is 16mm or higher. Mechanical couplers as per IS 16172
shall be used to extend bars

e Steel structures if any, shall be designed as per IS: 800-2007.

e Water retaining structures such as Overhead water tank, Sump tanks and STP are
designed as per IS: 3370 — 2009.

e For design of retaining walls and other earth retaining structures, the loads considered
will be based on the soil properties of the filling materials and the design will conform to
IS: 456 — 2000 with maximum crack width of 0.3mm.

10.4 Conceptual Design Examples and Calculation Methods:
10.4.1 Design of Foundation.

Based on the soil parameters given in the soil test report, foundation for the tower and non-

tower columns are designed as Raft/isolated foundations with Stitch slabusing SAFE/
RCDC/Spread sheets.

10.4.2 Design of Columns/Walls:

The thickness of all RC Walls are 250/200/160 mm for MIVAN, IS 456 provides minimum
wall thickness requirements based on the specified Fire Resistance Rating. Figure indicates
the current requirements for specified FRR.

Based on typical design considerations for high-rise buildings in the range of 70-150 m, the
reinforcement requirement in the walls generally ranges from 0.25%— 0.8% except for the
base level walls of the first few floors. Thus, considerations for a reinforcement ratio of 0.4 —

1.0% are looked at. For 2 HR FRR, minimum wall thickness is noted at 160 mm.

Column Dimension (& ar D} Minimum Wall Thickness
Fire Minimem Rib Minimum - - —~
Resis- Beam Width Thickness Fully 50% One P<0.4% 04%=p=z1% | p>1%
wnce Widsh of Slabs of Floors Exposed Exposed Pace
h b b, D Expased
mm mm mm mm mm mm mm mm mm
0.5 200 128 s 150 125 100 150 100 100
1 200 125 95 200 160 120 150 120 100
1.5 200 125 110 250 200 140 175 140 100
2 200 125 125 300 200 160 - ~| 160 100
3 240 150 150 400 300 200 - 200 150
4 280 V75 170 450 350 240 - 240 180
NOTES
1 These minimum dimensions telate specifically to the covers given in Toble 16A.
2 pis the peccentage of steed reinforcemedt.
Fig. 1 MinmuM DIMENSIONS OF Ewﬂu ConcreTe MEMBERS FOR FIRE RESISTANCE

Fig — 2: IS 456 — Fig. 1 on Page 34 — AMinim dvﬂ.ﬁaﬁ...ﬁe:w of RCC Members for Fire Resistance

/RS

Prasad Consultants, Bangalore.
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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
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