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PROJECT PRESTIGE PALLAVARAM Design Basis Report
GARDENS, CHENNAL.

STRUCTURAL DESIGN BASIS REPORT

Of

PROJECT PALLAVARAM GARDENS
AT PALLAVARAM

For

|
| PRESTIGE PALLAVARAM ESTATES PRIVATE LIMITED

!
|
|

:  APPROVAL ‘ !
‘REVNO. | DATE | DESCRIPTION | PREPARED A REVIEWED BY APPRVD.BY | |
i BY : |
STRUCTURAL ENGINEERS
STERLING ENGINEERING CONSULTANCY SERVICES PVT. LTD. |
1307,BRIGADE TOWERS, 135, BRIGADE ROAD,BANGALORE - 560 025 Ii
PHONES: +91-080-2244810, +91-080-2244811 FAX: +91-080-2210753 |
|
i
‘J © N.N. NAGENDRA KUMAR
P e S e e
' = 1307 Brigade Towers, 135 Brigade Foad,
| Bangalore - 560025, M : 8845038100

Sterling Engineering Consultancy Services Email : nagendra@sterlingblr.com

Pvt. Limited.



STERLING

ENGINEERING CONSULTANCY SERVICES PRIVATE LIMITED

1307 BRIGADE TOWERS, 135 BRIGADE ROAD, BANGALORE-560025.
PH: 080-22244810/811, 22210753 EMAIL: infoblr@sterlingengg.com.
CIN: U28920MH1978PTC020333

Date: 07" May 2025.
STABILITY CERTIFICATE

(To be furnished while filing application for registration of building)

The detailed engineering and structure design of the Proposed construction of Combined
extended Doubled Basement floor for Block 1 to 14; Block — 1 : Ground floor + 14 floors —
Residential Building with 116 Dwelling Units; Block — 2 : Ground floor + 14 floors — Residential
Building with 58 Dwelling Units, Block — 3 : Ground floor + 14 floors — Residential Building with
249 Dwelling Units; Block — 4 : Ground floor + 14 floors Residential Building with 58 Dwelling
Units; Block — 5 : Ground floor + 14 floors —Residential Building with 88 Dwelling Units;
Block-6 : Ground floor + 14 floors — Residential Building with 88 Dwelling Units: Block -7 : Ground
floor + 14 floors — Residential Building with 58 Dwelling Units; Block — 8 : Ground floor + 14 floors
— Residential Building with 88 Dwelling Units; Block — 9 : Ground floor + 14 floors — Residential
Building with 176 Dwelling Units; Block — 10 : Ground floor + 14 floors — Residential Building with
352 Dwelling Units; Block — 11 : Ground floor + 14 floors — Residential Building with 174 Dwelling
Units; Block — 12 : Ground floor + 14 floors - Residential Building with 264 Dwelling Units;
Block — 13 : Ground floor + 14 floors — Residential Building with 300 Dwelling Units (Totally 2069
Dwelling units);, Block — 14 : Ground floor + 5 floors — Club House with Gym, Yoga, Play area, Spa,
Mini Theatre, Swimming Pool, Pharmacy, Badminton Court, Party Hall & Departmental Store &
Visitors Cabin Block : Ground floor only situated at Pallavaram Radial Road and Comprised in T.S.
No. 9/20A, 9/20B, 10/5, 10/6, 10/7-1, 10/7-2, 10/7-3, 11/4, 11/5, 11/6, 11/7A, 11/7B, 11/8, 11/10,
11/11, 12/9, 12/11, 12/12, 12/14, 13/1, 13/2A, 13/3A, 134A1, 13/4B1, 13/4C1, 13/5A, 15/1, 15/2A,
15/2B1, 15/4A, 15/4C, 15/5, 16/1, Block No. 25, Ward — C, Old Survey No. 136/1A, 1B, 1C, 137/4,
5, 6A, 6B1, 6B2, 8,9, 138/1, 2A1, 2B, 2A3, 143/1, 6B1, 143/6B2, 7, 8, 201/8, 9A, 9B, 12, 202/12,
206/5, 6,7 of Zamin Pallavaram village, within the limits of Tambaram Corporation and T.S. No. 4/1,
4/3, S/1, 5/2, S/3, 5/4A1, 5/4A2, 5/4B, 5/5-2, 5/6, 5/7, 5/8, 5/9, 5/10-2, 6/1, 6/2, 6/3, 6/4-1,
6/11A1,6/12, Block No. 19, Ward — G, Old Survey No. 21/1,2, 22/1A, 1B, 2, 24/1B, 99/2, 102/1,1A,
103, 103/2, 104, 105, 106/1,2, 107/1,2, 108, of Nemilichery village within the limits of Tambaram
Corporation has been done by us based on the report of geotechnical investigation (soil test) done by
M/s. Geo Marine Consultants Pvt. Ltd, Chennai. Report No. JC-GT-2112 Dated 16th Sept 2013,

and considering the functional requirement of the building.

2. It is certified that among other factors, the proposed building has been designed to resist
earthquake. We have checked various parameters and found that the proposed building would be safe.

3. We further certify that:

(1) The minimum grade of concrete is M:30

(ii) The design and analysis has been done using the code of practice for plain and reinforced
concrete as per IS 456, design loads as per IS Codes No. IS 875-Part I, IT & III and design of
earthquake resistant structure as per IS Code No. IS 1893-Part1-2016

4. The building will be safe and sound when used for the purpose for which it is designed.
N.N. NAGENDRA KUMAR

Registered Structural Engineer Grade-I (SE)
M@ SE/GR-1/2019/03/064 Dated 29-03-2024
\ - N - N 1307 Brigade Towers, 135 Brigade Road,
Bangalore - 560025, M : ©8450384100

Enecl.: Structural Design Calculation Email ;: nagendra@sterlingblr.com
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1. FOREWORD

The intent of this document is to identify and record all the pertinent input requirements, analysis &
design criteria for structural design of the building. It is aimed at formulating the basis of the
structural analysis, design & detailing work that the Structural Engineer is planning in delivering
the structural scheme of the building. The scheme will be compatible with the architectural theme,
satisfy the functional needs, at the same time conforming to the Indian Standards and other
applicable building norms to achieve safe, stable, strong and yet optimally economical structures.

The parameters adopted in this report are going to be the basis of the structural design calculations.
Hence it is expected that the planning and design team members - architects, services consultants
and project management team - give their feedback and approval to the parameters, suggestions,
recommendations and queries mentioned in the report.

This report covers the minimum design requirement (o establish the unified design basis that will
form the overall design philosophy to be adopted in the structural design of the proposed building.

The design will aim to achieve
Structural & functional integrity.
Desirable Structural performance under characteristic service design loads.
Resistance to loads due to natural phenomena i.e. wind and earthquakes.

Structural durability & maintainability.

2.  PROJECT DESCRIPTION

Project: PRESTIGE PALLAVARAM GARDENS.

Location: Pallavaram, Chennai.

2.1  Agencies

Owner: PRESTIGE PALLAVARAM ESTATES PRIVATE LIMITED

Architects: RSP Design Consultants (India) Pvt. Ltd., Chennai

" ; I « St = En = - : i Lt 3
Structural Consultants: Sterling Engineering Consultancy Services (P\%NdNE%néﬁgﬁA KUMAR

- - . - Registered Structural Engineer Grade-1 (SE)
Services Consultants: DESign Tree Services Consultants Pvt Lid. SE/GR-1/2019/03/064 Dated 29-03-2024|
4307 Brigade Towers, iasgﬂrigsadglfi%%d, |
g Bangalore - 560025. M : 9845038
22 The Bmldmg Email : nagendra@sterlingblr.com

The proposed residential development comprises of 13 towers + Club house and a podium
extending upto the ground floor. The building will have a common basements and podium with

landscape and drive ways for Fire engine movement.

Sterling Engineering Consultancy Services
Pvt. Limited. (\) N ; M |
r
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The building is essentially a R.C.C. framed structure with shear walls and columns. The columns
and shear walls are connected to each other with a network of R.C.C. beams and slabs with the
slabs acting as in-plane rigid diaphragms for each of the floors.

2.3 Detail Description of Building:

The proposed structure consists of 13 residential towers and a club house.

Each tower consists of 2 basements (Common for all towers) with ground + 14 upper floors +
terrace. The typical floor height at each tower is 3.0m and a ground floor and upper basement
height of 4. 2m and 3.9m respectively.

Club House is proposed at the Ground Floor level.

Podium contains landscape area and common area connecting towers. The level difference
between tower & non-tower portion is 1000mm. A 450mm maximum soil filling and 3 0KN/Sqm.

Live load is taken considering this as an assembly area on the podium slab, Fire Engine movement
1s considered on the defined drive ways as per the loading specified.

3. LIST OF CODES

In the analysis, design and detailing of the building, the following Indian Standard codes will be
used.

3.1 DESIGN LOADS (OTHER THAN EARTHQUAKE LOADS)

IS Code Description

. , ‘Dead Loads — Unit Weight of Building Material
5 &latbart 1): 1987 and Stored Material

IS R75(Part 2): 1987 Imposed Loads
IS 875(Part 3): 2015 Wind Loads

3.2  DESIGN FOR EARTHQUAKE RESISTANCE

IS Code Description |

Criteria for earthquake resistance design of
structures.
Earthquake Resistant Design and Construction
of Buildings — Code of Practice

IS 1893(Part 1) : 2016

IS 4326: 1993

3.3 DESIGN OF STEEL STRUCTURAL ELEMENTS

IS Code Description
1S 800. 2007 Code of Practice for General Construction in
: Steel
IS 2062 Stﬁlfﬁwmm ses
Regisierea Structural Enginesr & |
N‘ n) : — SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brirarde Towers 135 Brig:ade Fj:-%%d.
o0 L
Sterling Engineering Consultancy Services Bans . :.:-”- :i-:lﬂgfm

Pvt. Limited. Eman:
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3.4 DESIGN OF CONCRETE ELEMENTS
IS Code Description
IS 456: 2000 Plain and Reinforced poncrete - Code of
practice
Indian Standard Code of practice for design &
1S 1904 construction foundaticns in Soil: General
] Requirements
IS 2950 Indian Standfard Code of Practice for Design
and Construction of Raft Foundation (Part— 1) |
1S 2974 Code of practice for design & construction of
machine foundation
Structural use of concrete. Design charts for
SP 16 singly reinforced beams, doubly reinforced
- _ beams and columns.
Handbook on Concrete Reinforcement &
SP 34 AL
| s Detailing
—— National Building codez?fmdia 2016 (Vol. 1 &
Specification for high strength deformed bars
IS 1786:2008 and wires for concrete reinforcement.
(Amendment No:1)
- Code of practice for concrete structure for the
15°3370 (pact storage of liquids

4. DESIGN PARAMETERS

4.1 Materials of Construction

The building is predominantly RCC frame structure with columns and shears walls; floor slabs
being used as diaphragms in redistribution of lateral forces.

Concrete

Concrete of Grade ranging from M: 50 to M30 have been used in RCC structural members.
Concrete Mix with 15% cementatious material like GGBS in structural concrete and 30% of
GGBS in all other finishing works shall suffice LEED requirement.

Concrete Mix M15 shall be used in filling, plum concrete, leveling courses and other
non-structural items.

Density of reinforced concrete is assumed as 25.00 KN/cum

Poisson’s ratio: 0.2
Co-efficient of thermal expansion:5.5x10®

Minimum cement content, water cement ratio etc. shall conform to IS 456:2000 code provisions
for durability and strength criteria. N.N. NAGENDRA KUMAR

’J dﬁ Registered Structural Enginaar Grade-I {SE)

SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Foad,
i i : Bangalore - 560025. M : 0345028100
Sterling Engineering Consultancy Services
Pvt Limited.

Email : nagendra@sterlingblr.com :
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Cement:
Ordinary Portland cement of grade 53 confirming to IS 8112 and IS 12269 is specified for concrete
grades ranging from M30 to M50.

Aggregates:

The sizes of coarse aggregates confirm to IS 383 Nominal maximum size of coarse aggregate shall
be 20 mm, suitably graded as per the requirement of mix design.

The fine aggregates confirm to the specifications of IS 383

Water:

Water used for construction shall comply with IS 456:2000.

Reinforcement:

Thermo-mechanically treated (TMT) bars conforming to IS 1786:2008 with £, = 500 N/ sq.mm and
550 N/sq.mm shall be used.

Poisson’s ratio: 0.3

Co-efficient of thermal expansion. 12x10

Structural Steel:

Structural steel work, if any, shall conform to IS 226 and IS 2062 for Indian steel sections.

Seoil Parameters:

Shall be followed as per soil report.

Analysis of Seil and Rock profile

A perusal of the data presented in the soil profile tables indicates that the substrata mainly
Consists of the following five strata in the boreholes:

a) Stratum - T: Brownish grey moist poorly graded M.dense clayey silty sand, sand silt clay
mixtures

b) Stratum - II: Dark brown moist V dense completely weathered rock, Descent from Charnockite

¢) Stratum - ITI: Brownish grey V dense, completely weathered rock, Descent from Chamockite

d) Stratam - TV: grey completely weathered rock, Descent from Charnockite

e) Stratum - V: Grey Fresh rock, Chamockite

For the propased configuration of the structuras, it is considered that a minimum depth of
excavation will be 40m for the basament floors and could be 50m 1o 60m for the
foundalions.

Hence, for the kind of proposed structure, open isolated column footing located a minimum

depth of 5.5m below E.G.L can be adopted. The footing can ba designed for an allowable GENDRA KUMAR
Registered Structural Engineer Grade-I (SE)

ROSR Iy jrisaure oF 300K, | SE/GR-I/2019/03/064 Dated 29-03-2024
Sterling Engineering Consultancy Services K “ b N 1307 Brigade Towers, 135 Brigade Road,

Pvt Limited. Bangalore - 560025. M : 9845038100
2 Email : nagendra@sterlingbir.com
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Concrete Grades of Structural Elements,
1) Footings & Pedestals
ii) Raft & Retaining wall
ii1) Columns
iv) Underground Tanks & OHT
v) Slab & beams

vi) Ramps & Staircases

4,2 Loading Standards

Dead Loads

» Sell-weights

Self-weight of the materials will be considered based on following criteria

Design Basis Report

M40
M30
M50 to M30
M30
M30
M30

Unit weight of reinforced concrete 25 kN/cum
Unit weight of reinforced steel/structural steel 78.5 kN/cum
Unit weight of water 10 kN/cum
Unit weight of glass 28 kN/cum
Unit weight of stainless steel 78.5 kN/eum
Unit weight of masonry including plastering 21 kN/cum
Unit weight of cinder for filling 08 kN/cum
Unit weight of granite 28 kN/cum
Unit weight of plain concrete 24 kN/cum
Unit weight of screed 20 kN/cum
Unit weight of saturated soil 21 kN/cum
Unit weight of floor finishes 20 kN/cum
> Suspended services and other dead loads.

Load Component Thickness (mm) | UDL (kN/m?)

Insulation 0.10

Fire sprinklers 0.1

Mechanical ducting, 0.1

Electrical/Lighting

False ceiling 0.1

Miscellancous 0.1

Total suspended services and other dead loads = 0.SKN/ m’

4.2.1 Imposed Loads on slabs

floor finishes.

(Self-weight of slab will be as per the thickness mentioned i the respective drawings
Floor finishes of 75 mm thickness have been considered on all floors.)

(i)

Living, Dining, Bedrooms and Kitchens

The following are the imposed loads in the structural slabs, in addition to the self-weight and the

N.N. NAGENDRA KUMAR

Beagistarad Structural Engineer Grade-1 (SE)

[ Load Cumptménf | Thickness (mm)

| UDL (kN/m%), 07

1/2019/03/064 Dated 29-03-2024
rigade Towers, 135 Brigade Road,

Sterling Engineering Consultancy Services
Pvt. Limited.

Bangalore - 560025, M : 9845038100
Email : nagendra@sterlingblr.com




PROJECT PRESTIGE PALLAVARAM
GARDENS, CHENNAI.

Finishes

Live Load

Terraces

Load Component

Thickness (mm)

UDL (kN/m?)

Integrated
Water-Proofing

3.00

Live Load

1.50

Toilets

Load Component

Thickness (mm)

UDL (kN/m?)

Finishes

1.50

Sunk & Filled

100 mm

2.00

Live Load

2.00

2000kg/cu.m

*Filling material considered shall be screed density

Corridors, Passages, Lobbies and Balconies

Load Component

Thickness (mm)

UDL (kN/m?)

Finishes

1.50

Sunk & Filled for
balcony

150mm

3.00

Live Load

3.00

2000kg/cu.m

*Filling material considered shall be screed density

Connecting bridges.

Load Component

Thickness (mm)

UDL (kN/m?)

Finishes

1.50

Live Load

3.00

[ 2000kg/cu.m

*Filling material considered shall be screed density

Staircases

Load Component

Thickness (mm)

UDL (kN/m?)

Steps

150 (Riser)
Assuming 75mm
Avg thickness

1.875

Finighes

1.50

Live Load

3.00

INEN]

L 11}

Design Basis Report

- NAGENDRA KUMAR

Registered Structural Engineer Grade-1 (SE)

(vii) Lift Machine Rooms, Elec. Rooms and DG Area(bas@ﬁ‘w2019/03/064 Dated 29-03-2024
13 igade Towers, 13E Brigade Road,
NN Bangalore - 560025. M : 9845038100
Sterling Engineering Consultancy Services Emalil : nagendra@sterlingblr.com

Pvt. Limited.
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Load Component | Thickness (nm) | UDL (kN/m?)
Finishes 1.50
Live Load 10.00

(viii) Utilities

Load Component | Thickness (mm) UDL (kN/m?)
Finishes 1.50
Live Load 3.00
Sunk & Filled 150mm 3.00
(ix) Parking Space and Drive-way Ramps
Load Component Thickness (mm) | UDL (kN/m?)
Finishes 100mm 2.4
Live Load (LMV) 30
(x) Podium Level
Load Component Thickness (mm) | UDL (kN/m’)
Filling (Depth x Equivalent UDL
21kN/m3) + Landscape
loads
Live Load (Fire 1610 20
Tender Movement)
Live Load (LMV) 5.00

Landscape filling load of 450mm depth will be considered on podium as per clients requirement in
general.

(xi)  Self - Weight of Different Walls

Wall Type Thickness (mm) UDL (kKN/m?)
External Wall
Concrete Block-work 200 420

Wall Type Thickness (mm) UDL (kN/m?)
Internal Partition Wall
Block work (including 100 21
plastering)

Fire tender where applicable Wheel /Axial load — IRC Class-A, 60 Tonnes of Design load
above pavements will be considered.

Fire tender movement along the periphery of the building on the podium slab with fire engine
loading will be considered and the Uniformly Distributed load works out tobe q = 16 t0 20 kN/m?.

N.N. NAGENDRA KUMAR
NN Mﬁ’féu@éz_’

retorad Structural Engineer Grade-1 (SE)
51/.%‘;3[20131/05/064%51% 29-00-20E4
Sterling Engineering Consultancy Services
Pvt Limited.

i Road
07 Brigade Towers, 135 Brigade Road,
ﬁﬁangalure -560025. M : 9845038100
Email : nagendra@steﬂingmr.com

Design Basis Report
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422 Wind loads
Wind loads will be calculated in accordance with IS 875: (Part 3) 2015
Design wind speed
Vz =¥, xkxk xk
Basic wind velocity for Bangalore.
Risk coefficient for all general buildings
(For a design life of 50 years)
Terrain category 3, class C, for Max height 50 m,
= 1.0
Topography factor
Based on the above,
Design wind speed (F7z)

Design wind pressure

P =0.6%¥V;
= 1.5 kN/sq.m

Further to Design Wind Pressure (P;) appropriate pressure coefficient will be used as applicable.

N.N. NAGENDRA KUMAR

nogloteivd Struvivial Cnginesr Crada 1 (EE)
SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Road,

Bangalore - 560025. M : 9845038400
N N Nﬂfﬁu[’é’_ Email : nagendra@sterlingbir.com

Sterling Engineering Consultancy Services
Pvt Limited.




PROJECT PRESTIGE PALLAVARAM Design Basis Report

GARDENS, CHENNAI

MAP OF INDIA
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4.2.3 Seismic Loads

The seismic load calculations will be carried out in accordance with IS 1893 (Part 1): 2016.
(IS 13920:2016 code of practice for ductile detailing of reinforced structure subjected to
seismic forces specifies that all structures in these zone II requires no special design or ductile
detailing other than following general principles of limit state design and detailing given in IS
456 are generally required for adequate safety against these low intensity earthquakes.)

As per this code, Chennai lies in Zone IIT with zone factor Z =0.16

The design horizontal seismic co-efficient for a structure shall be determined by the following
expression.

Ah = Z18a
2Rg

N.N. NAGENDRA KUMAR
Z Zone factor for Zone III s‘;}%“ﬁ?ﬁnﬁn}mm EE:![;H:’; ‘;3-?1 ;ESE}
3 ST oy EAAL B ate 3._ 024
o o LOWSeISTHC [atensity ig;?:gﬂalﬂnaﬂéao vers, 136 rigads Foad,
i i S i ore - 5. M : 98450
gt:rllljg E:gmeertng Consultancy Services P Emall : nagendra@stemngmﬁgfn{]m
mi E -4 L8 O X
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I - Importance factor e 12

R - Buildings with ductile RC structural walls with RC SMRF's
= 50
Sa - Average response acceleration co-efficient which

depends on soil types, natural period and damping values.

As per Clause, 7.6.2 (b) Buildings with RC walls,

Ta=0.075h0.75/NAw > 0.09h/vd

Where Aw is total effective area of walls in the first storey of the building given by,

o ZNW[ Awi (0.2+(Lwi/h)2) ]

i=1

Where, H = height of the building

Awi = Effective cross-sectional area of the wall "i" in the first storey of the building.
Lwi = Length of the structural wall "i" in first storey in the considered direction of lateral
forces.

d = base dimension of the building at the plinth level along the considered direction of
earthquake shaking

Nw = no. of walls in the considered direction of earthquake shaking.

The value of Lwi/h to be used in this equation shall not exceed 0.9

A damping of 5% is considered.
Live load used in calculations of seismic weights is 25% of actual applied load as per IS 1893 (Part
1): 2016,

Design horizontal seismic coefficient and base shear
X- direction, Vbx = Ahx * W
Y- direction, Vby=Ahy * W

W = Seismic weight of the building

4.2.3.1 Dynamic Analysis

Response spectrum method of Dynamic Analysis carried out with following parameters
pertaining to dynamic analysis.

Number of modes Considered

: 12 Numbers (Min)

Modal Combination Method Used

(CQC).
Spatial Combination Methad used

: Complete Quadratic combination

:Square root of the sum of Square

N.N. NAGENDRA KUMAR

(SRSS). Reglstered Structural Engineer Grade-1 (SE)
SE/GR-1/2019/03/064 Dated 29-03-2024
N-M-N 1 1307 Brigade Towers, 135 Brigade Road,

i i i : Bangalore - 360025. M : 9845038100
Emﬁtqgﬁggineerlng Consultancy Services Ergnail i e i e
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Modal case type : Ritz vector Method

Orthogonal directional seismic effect : Not applicable

MAP OF INDIA
SEISMIC ZONES OF INDIA
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4.2.4 Thermal Effects

Temperature variation produces stresses in the structure, as it tends to expand and contract. In the
structures, with large geometrical dimensions, the effect of temperature is important in the
behavior and final design. Due to deformation of expansion & contraction - between daytime and
nights, and between winter and summer - the effect on the durability of structure and on the
supported finishes is significant to produce considerable results.

The structure will be analyzed for the following temperature variation conditions, if required.
Case 1

Overall temperature variation between day and nights and between 10°C

summer and winter conditions.
Case 2

Differential inside and outside temperature considering that the 10°C
building is air-conditioned and thermally insulated.
R g';ls N@NWAGEF{E%A KgMﬂ&ﬁm
: i Al egistered Structural Englneer Gra
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Shrinkage strips shall be provided in the podium area to take care of temperature stresses.
Since the overall length of the building exceeds more than 45m, expansion joint in the building is
required. As the building functional requirement doesn’t permit expansion joint, shrinkage strip is
provided and the same will be indicated in the drawing at appropriate locations.

Shrinkage strips shall be concreted after 60 days from the date the last adjoining pour is concreted.
For this period the shrinkage strip shall be adequately supported on props and adjoining bays shall
be propped till the shrinkage strips are concreted & de-shuttered.

Also, thermal analysis is been carried out for the structure, the load cases for this kind is mentioned
in the load cases considered for design.

4.2.5 Soil loads on retaining walls

For design of retaining structures such as basements, underground water tank, and retaining wall to
sustain level differences, the soil parameters given in the soil report will be considered.

4.2.6 Load due to vehicle surcharge

Fire tender movement along the periphery with fire engine loading shall be considered as
surcharge on the drive ways next to retaining walls. The Equivalent Uniformly Distributed load of
the fire tender works out to be q = 16.0 to 20 KN/ m2 is considered as mentioned in NBC 2016.

5. LOAD COMBINATIONS

The results obtained from the computer analysis in the form of member forces and reactions will be
used for designing the structural members. Following load combinations of the member forces will
be considered for arriving at the design forces.

FACTORED LOAD COMBINATIONS:

Load LOAD FACTORS

Combination Iny, |1  |Wind [Earthquake [Temperature |[SPECX [SPeCy

LC-1 1.5 - - -

LC-2 1.9 5 - -

LC-3 1.2 1.2 1.2(x) |-

ILC-4 1.2 12 -12(x) |

LCS 12 |12 12(y) |

LC-6 12 |12 207 -

LC-7 1.2 1.2 - 1.2 (%)

LC-8 1.2 LZ - -1.2 (x)

LC9 12 12 12 (v)

LC-10 12 1.2 - -1.2 (v)

LC-11 1.5 - 1L.5x) |-

LC-12 1.§ - F15 () |-

LC-13 15 | 15G) | N.N. NAGENDRAKUMAR
LC-14 15 | 05@G) - e gl
LC-15 1.5 - - 1.5 (x)5 4 1307 Brll ;ape Towefs, 135 Br ;;gaig%d.
FS:"if:::rfiLr;g1 Egg_ineanng Consultancy Services N N Wﬁl % ? Baggt;ﬁ :E nagendraéstér?lngblr.com
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LC-16 15
LC-17 1.5
LC-18 13
LC-19 0.9
LC-20 0.9
LC-21 0.9
LC-22 0.9
LC-23 09
LC-24 0.9
LC-25 0.9
LC-26 0.9
LC-27 1.2
ILC-28 1.2
LC-29 1.2
LC-30 15
L.C31 15
LC-32 09
LC-33 09
LC-34 1.5
LC-35 15

SERVICIABILITY LOAD COMBINATIONS:

o
r

0.8 N.N. NAGENDRA KUMAR

ural Engineer Grade-] (SE)

Registeren STt
0.8 SE/GR-1/2019/03/064 Dated 29-03-2024
1 41307 Brigade Towers, 135 Brigade Foad,
-Bangaiore - 561 P025. M : 9845038100

1 Emall: nag_ﬁTd ra@sterlinghlr.com
1
1
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Suffixes x and y in above table indicates the lateral direction in which the forces are applied.
All members will be designed for the largest value of the design forces obtained due to positive as
well as negative values of reversible forces (Wind and Earthquake).

6. PROPOSED APPROACH OF STRUCTURAL ANALYSIS

This building is a R.C.C shear wall/columns and proposed beam slab system at all levels.

After preliminary sizing of various structural members, a computer model of the structural frame of
the building will be generated for carrying out computer analysis for the effects of vertical and
lateral load that are likely to be imposed on the structure.

The building structure will be analyzed using the ETABS -v17.0.1 software for the following
computer models of the building,

i) Floor analysis of all floors - for vertical loads and thermal effects with the entire building space

Sterling Engineering Consultancy Services
Pvt. Limited. fv ' N - N
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frame.
ii) Space frame analysis (Static) of the entire structure - for wind loads.

ii1) Space frame analysis (Dynamic) of the entire structure - for scismic loads.

ETABS -v17.0.1 has been thoroughly tested, validated and recognized internationally by several
organizations and is well suited for the analysis of building systems.

Geometrical dimensions, member properties and member-node connectivity, including
eccentricities will be modeled in the analysis problem. Variation in material grades, if present, will
be considered.

Wind load derivations will be carried out using coefficients / factors in accordance with the relevant
Indian codes.

The seismic loads will be derived from the results of dynamic analysis of the structure in accordance
with the relevant code of practice.

The permissible values of the load factors and stresses will be utilized within the purview of the
Indian Standards.

The computer analysis will produce accurate individual member forces, reactions at foundation
level and deflection pattern of the entire structure as well as individual members. This data will then
be used to confirm / review the member sizes and arrive at the most appropriate design of the
structural members. Some re-runs of the analysis program might be required for arriving at the
optimum structural space frame characteristics that satisfy the strength and stability criteria in all
respects.

Design of different structural elements will be carried out using In-house developed spreadsheets
and packages, software’s like STAAD-pro-v8i SS6, ETABS -v17.0.1, SAFE, RCDC etc,.

Beams/slabs will be assigned actual sectional properties as per the chosen cross-sections, with
stiffness modifiers to simulate cracked sections for performance review.

Appropriate property modifiers for cracked analysis as per IS 16700:2017 shall be considered as
mentioned below:

For Factored Loads

M-oment of

Structural Element Area

Inertia
Slabs 1 0.25
| 035
Columns 0.70
Walls o | 0.70

Beams

For Un-factored Loads N.N. NAGENDRA KUMAR

Structural Element Area Moment of Registered Structural Engineer Grade-I (SE)
4 SE/GBR-1/2019/03/064 Dated 29-03-2024
M 1307 Brigade Towers, 135 Brigade Road,
NV Bangalore - 560025. M : 9845038100
| Sterling Engineering Consultancy Services Emali : nagendra@sterlinghir.com

Pvt Limited.



Inertia
Slabs 1 035
Beams 1 0.70
Columns 1 I Y
Walls 1 0.90

Dead and live loads will be applied as per the parameters defined in this report. This will help in
obtaining reasonable column loads directly out of analysis for the column design.

Seismic and wind load calculations will be carried out using coefficients in accordance with the
frame structure / soil interaction, nature of the building frame and exposure conditions in line with
the parameters mentioned in this report. Dynamic analysis of the structure will be carried out
arriving at nodal load distribution, as per recommendations of IS-1893.

6.1 ACCEPTANCE CRITERIA

Under Serviceability Limit State the limiting structural deflection shall be as follows.

Total deflection under all imposed loads including temperature, creep and shrinkage
shall not exceed L/250.

In the above limiting value, the deflection contribution due to temperature, creep and
shrinkage shall not be more than L/350.

Lateral deflection (sway) due to wind shall not exceed H/500 (.002 H) where H is the height
of the building above ground.

6.1.1 Crack width Limits

The Limiting values of crack width as per clause 35.3 of IS: 456-2000 is followed in the design
* In general, for slabs crack width is limited to 0.3mm.

® For water retaining structures, Slab crack width is limited to 0.2mm

7. DESIGN OF STRUCTURAL ELEMENTS

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000.

Materials of construction will be predominantly concrete with consideration for strength and
durability. The grade of concrete is suggested as M:50 to M:30 for columns, shear walls and M
30 for other elements, in view of the level of stresses to be bome by the members both in
compression as well as flexural.

High Yield Strength Deformed bars conforming to IS: 1786 with Fy, = 500/550 MPa will be used as

reinforcement.

" ; . : N.N. NAGENDRA KUMAR

Structural steel with Fy = 230/350 Grade shall be used. Registym Structural Engineer Grade-I (3€)
A/ SE/GR-1/2019/03/064 Dated 29-03-2024

VN 1307 Brigade Towers, 135 Brigade Road,
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Ductile detailing norms will be adopted to make the building earthquake resistant in accordance
with IS: 13920:2016

Cover to Reinforcement:

Covers to reinforcement shall be in accordance with NBC-2016 to satisfy fire rating of 2 hours,

1) For continuous beams - 30mm

ii) For simply supported beams - 40mm

iii) For columns fully exposed - 40mm
iv)For continuous slabs - 25mm

v) Footing and Footing Beams and Plinth Beams - 50 mm
a.  Raft slab Bottom - 75 mm
b. Top - 50 mm
vi) Water tanks / Sump tank

¢.  On earth face - 50 mm

d.  On water face - 40 mm

e On other face - 25mm

FOUNDATION SYSTEM

Foundations for the Building:

As per soil report,
For the propoesed configuration of the situctures, it is considered that a minimum depth of
excavation will be 4.0m for the basement floors and could be 50m fto 8.0m for the
foundations.
Hance, for the kind of proposed structure, open isolated column footing located a minimum
depth of 55m below EG.L can be adppted. The fooling can be designed for an allowable
biearing pressure of 1500kPa.

The stitched raft is designed for a full water head of 7m with a counterfill of M-sand with good
compaction is considered.

STABILITY OF STRUCTURES

For the purpose of stability of the structure as a whole against overturning,
the restoring moment shall not be less than 1.2 times the maximum overturning moments
due to dead load plus 1.4 times the maximum overturning moments due to imposed loads.
In case where dead load provides the restoring moments only 0.9 times in dead load shall be
considered. The restoring moments due to imposed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40,

Factor of safety against buoyancy shall be not less than 1 20 ignoring the superimposed

sl g, N.N. NAGENDRA KUMAR

Registered Structural Engineer Grade-I (SE)
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10. OTHER DATA

Specific requirements of floor and wall cutouts for services, sinking (extent & depth) of floors in |
services, kitchen, utility and toilet areas, external architectural features, and entrance canopies are '
provided as required by Architects and Service Consultants. The relevant information is obtained ‘
from them in the form of drawings. ]

Lift loads and lift machine room equipment and cutout layouts will be obtained from the lift
manufacturers. An impact factor of 100% will be considered in the lift supporting structures.

11. VALUE ENGINEERING EXERCISES

In order to optimize the material consumption, sample analysis and design exercises have been
undertaken with different combinations of member sizes and the required reinforcement and
formwork will be estimated. Results of these exercises have been considered in arriving at the
structural scheme of the building.

12. DESIGN DEVELOPMENT

: ¥ A layout of columns / shear walls and beams has alrcady been developed.

2. We have submitted the structural General Arrangement plans for perusal of the design team
members, who will be expected to note the salient features of the structural system and .
examine the compatibility with various requirements of architecture and other engincering |
disciplines. The co-ordination among various design team members will be part of the i
design development process and we - as structural engineers - will be a part of the process. |

13. ANALYSIS FOR THE LATERAL LOADS

Seismic analysis:

For the purpose of the lateral analysis, the entire structure is modeled as a 3D space frame with
concrete shear walls, columns and beams at different floor levels. The slab floor is modeled as |
membrane with rigid diaphragm assigned to it. ‘

After assigning required geometrical properties and gravity loads on structure it is then subjected
to appropriate seismic forces.

Wind load analysis

Wind loads are evaluated manually and are applied as “Exposure from extents of neaid
diaphragms” at various levels.

The modeling of the structure would be same as the one used for the seismic analysis as explained
above.

The structures are analysed for the various load combinations as per IS: 456-2000. The condensed
output containing only the result for the critical load combination is obtained by using few
computer softwares developed in-house for the purpose. which use ETABS -v17.0.1, analysis

output as their input N.N. NAGENDRA KUMAR
ﬁ i M : #W Registered Structural Engineer Grade-I (SE)
i SE/GR:1/2019/03/064 Dated 20.03-2024
Sterling Engineering Consuitancy Services 1307 Brigade Towers, 135 Brigade Road,
Pvt. Limited. Bangalore - 560025. M : 9845038100
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For designing the structural stcel members, the guidelines of IS: 800-2007 is adopted.

For the design of the R.C.C structures the recommendations of IS: 456-2000 is followed. Limit
State design would be adopted with appropriate load factors for the various load combinations.

Design of suspended floor / roof slabs

Slab elements are designed for the forces obtained from the coefficients given in Annex D in IS
code 456:2000 and using the limit state design method. Wall load on slab is taken as uniformly
distributed over entire area. Based on yield line theory, slab loads are transferred on to supporting
beams.

Design of beams
Beams are designed by using E-TABS software for critical load combinations.

Design of columns
R.C Columns are designed for bi-axial bending for the forces of critical load combination. The
designs are made using E-TABS software and In-house spread sheets as per the guide lines of
15:456-2000 adopting limit state method.

Design of footings

Isolated footings with connecting raft (at the bottom of footing) are designed for the forces of
critical load combination. Limit state method of design is adopted. The designs are done using
in-house developed excel sheets and computer softwares. For this purpose the condensed output of
the ETABS -v17.0.1, is used as input for these programs.

The stitched raft is designed for a full water head of 7m with a counterfill of M-sand with good
compaction is considered.

N.N. NAGENDRA KUMAR
Regisierea Struciural enginear Grage-1 (Sg)
SE/GR-I/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Foad,
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1 Loads

This chapter provides loading information as applied to the model.

1.1 Auto Wind Loading
Table 1.1 - Auto Wind - 1S 875:2015 (Part 1 of 2)

Ciaphrag
e Diaphrag

Table 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)

1 ! 1
1.2 Auto Seismic Loading
Table 1.2 - Auto Seismic - 1S 1893:2016 (Part 1 of 2)

EQYP  Seismic Y+Ecc X ! GF  PerCode 0.6

Table 1.2 - Auto Seismic - 15 1893:2018 (Part 2 of 2)

185800053 0 oo
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Direction and Eccentricity
Direction = X
Structural Period

Period Calculation Method = User Specified

IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQX according to IS 1893:2016, as calculated by ETABS.

User Period T = 0.688 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] =016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =1l
Seismic Response
Spectral Acceleration Coefficient, S5 _ 1.36 Sa _
S. /g [1S 6.4.2] S = 2.395964
Equivalent Lateral Forces
S
o . ==
Seismic Coefficient, A, [IS 6.4.2] g
hine -y
Calculated Base Shear
. Period | '
| H w | “
Direction tr::} i (kN) (kN)
x | osss | VPP% 30531289

5

Applied Story Forces
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Lateral Load o Stories « X

117 ATITRM
1143, B36SEN
988.76244N
B2 S12EEM
7078446k
5850784k
473 9135%N

R s

3744505M |

i
AN

T

|

Faon o ————— 7
DOC01S 030045060 075090 1.05 1 20 E+3
Farce, kN

Story | Elevation | X-Dir = Y-Dir

m | kN kN

TERR | 55 |11174717 0

14 | 5255 |11438868 O

13 | 4955 |ose7ez4 0

12 4655 |ed2s5128] ©

11 | 4355 7079448 O

10 4055 |6850784| O

) 3755 473913 O

, 8 3455 3744502 O

| i 3155 2866884 O

| I 2855 | 2106282 O

| 5 2555 146.2696 0

! 4 2255 |938125| 0

: 3 1955 | 52,6049 0

I 2z 1855 23.4031 o
1 1355 57895 o

0

us 59 0 0

Base 0 [ o 0

'__'éi-"' 1055 0
|
|
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQY according to 1S 1893:2016, as calculated by ETABS.

|

| Direction and Eccentricity
Direction =Y

Structural Period }
Period Calculation Method = User Specified l

i User Period T = 0.668 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=10.186
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12

Site Type [IS Table 1] =l

|7

[
|
Seismic Response
Spectral Acceleration Coefficient, Sa _ 1.36
|
|

3

Sa Ig[1S 6.4.2] a°- 5 b

Equivalent Lateral Forces
| 15
| Seismic Coefficient, A, [IS 6.4.2] A= g
| 52
| Calculated Base Shear

| Period
w Vo

| Plosesion ) 'i':::} (kN) (kN)

‘ Y . Does 5 | 72654178

Applied Story Forces

|
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXP according to IS 1893:20116, as calculated by ETABS.

Direction and Eccentricity

Direction = X

Structural Period

Period Calculation Method = User Specified

User Period T = 0.688 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] a3 2

Site Type [IS Table 1]1= 1l
Seismic Response

Spectral Acceleration Coefficient, Ss _ 5 & Se 25
S. /g [IS 6.4.2] S e

Equivalent Lateral Forces

b : 7152
Seismic Coefficient, A, [IS 6.4.2] = 9
Ay =2
2R
Calculated Base Shear
. Period | :
Direction  Used :: ' {:;'l]
ey | "
| 185809.053

X | Dss8 5 7053.1269

Applied Story Forces
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Force, KN

Story | Elevation | X-Dir @ Y-Dir
C m | KN kN
TERR | 555 (11174717 0O
14 5255 11438869 O
13 4955 |g9@a7ez4a 0O
12 4655 |8425128 O

1 4355 | 707.9448 O
10 4055 5850784 O

g 3755  473.9135 o

8 3455 3744502 0

i3 3155 2866884 O
G 2855 2106282 O
5 2555  146.2696 0
4 2255 | 938125 | O
3 1955 | 526049 0
2 1655 | 234034 a

1 1355 57885 | O
GF 1055 0 0
TuB 59 0 0
Base 4] 0 a
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T = 0688 sec
Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=1016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] I=12

Site Type [IS Table 1] = Il

Seismic Response

Spectral Acceleration Coefficient, S _ 25 Sa _ 25
Sa /g [IS 6.4.2] 7 e R
Equlvalent Lateral Forces
S
T . ZI=2
Seismic Coefficient, A [I1S 6.4.2] A i
o=
2R
Calculated Base Shear
| Period | A
Direction  Used
e 0 SO
X-Eco.Y 0688 | U903 25551269

5

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y + Eccentricity X

Eccentricity Ratic = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T = 0.668 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factor, | [IS Table 8]

Site Type [IS Table 1] =l

Seismic Response

Spectral Acceleration Coefficient, §_§
S. /g [IS 6.4.2] a

=2.5

Equivalent Lateral Forces

Seismic Coefficient, A, [IS 6.4.2]

Calculated Base Shear
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQYN according fo IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction =Y - Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T = 0668 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factor, | [IS Table 8]

Site Type [IS Table 1] = Il

Seismic Response

Spectral Acceleration Coefficient, Sa _ 5 5
S. /g [IS 6.4.2] '

Equivalent Lateral Farces
Seismic Coefficient, As [IS 6.4.2]

Calculated Base Shear

Period W
Direction  Used i
) faacy (kN) (kN)

Rl
|
' 1355059'053: 79654178

Y-Ece. X | 0688
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Loads

1.3 Functions

1.3.1 Response Spectrum Functions

Table 1.9 - Response Spectrum Function - IS 1893:2016
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2 Analysis Results

This chapter provides analysis results.
2.1 Modal Results

Table 2.1 - Modal Periods and Fumcln.s
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1 Loads

This chapter provides loading information as applied to the model.
1.1 Auto Wind Loading

Table 1.1 -Auto Wind - IS B75:2015 (Part 1 of 2)

From
wx (DEPRG g O 08 08 GF Yes 12 50
e e

Table 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)

i | 1

1.2 Auto Seismic Loading
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXP according to IS 1893:20186, as calculated by ETABS.

Direction and Eccentricity
Direction = X + Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T = 0.846 sec
Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12

Site Type [IS Table 1] =1l
Selsmic Response

Spectral Acceleration Coefficient, Sa _ , &

3

Sa/g[IS 6.4.2]
Equivalent Lateral Forces
715
Seismic Coefficient, A [IS 6.4.2] P
i
2R
Calculated Base Shear
s, [ w Vo
Blesction, ‘{‘::; (kN) (kN)
J(+Ecc.‘1f: osds | 1B n ooz
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IS 1893:2016 Auto Seismic Load Calculation ]

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Structural Period
Period Calculation Method = User Specified
User Period T = 0846 sec

Factors and Coefficients

Seismic Zene Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] = |I
Seismic Response
Spectral Acceleration Coefficient, Sa _ , Sa_ o5
[ Sa /g [IS 6.4.2] B g -
Equivalent Lateral Forces
‘ 715
Seismic Coefficient, Ax [IS 6.4.2] B
W=
2R
Calculated Base Shear
Period
W Vi
Direction l(]:::;] (kN) (kN)
X=-Ecc.Y . 0.846 151528'019 4683.9312
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction =Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T=0.792sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=35
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] = Il
Seismic Response
Spectral Acceleration Coefficient, Ss _ 25 Sy 25
S. /g[S 8.42] g a
Equivalent Lateral Forces
- 715
Seismic Coefficient, A, [IS 6.4.2] o
"R
Calculated Base Shear
' Period
£ < w
Dlreou-on I::::} ! (kN) | 'Ik“l'
Y+ Ecc. X 0.792 | 1515033 e | 50056264

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load

pattern EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction =Y - Eccentricity X

Eccentricity Ratio = 5% for all diaphragms

Structural Period
Period Calculation Method = User Specified
User Period T = 0.792 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12

Site Type [IS Table 1] = Il

Seismic Response

Spectral Acceleration Coefficient, 33 _ 5 o Sa_ s
S. /g [IS 6.4.2] i s
Equivalent Lateral Forces
Z12s
Seismic Coefficient, An [IS 6.4.2] A g
ZR
Calculated Base Shear
Period
- w Vi
e e SR = ST
_Y- Ecc. X | 0.752 e B 5005.6964

3

Applied Story Forces
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1.3 Functions

1.3.1 Response Spectrum Functions

Table 1.7 - Response Spectrum Function - 1S 1893:2016
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2 Analysis Results

This chapter provides analysis results.
2.1 Modal Resuits
Table 2.1 - Modal Periods and Freguencies
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Table 2.4 - Modal Load Participation Ratios
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1 Loads

This chapter provides loading information as applied to the model.
1.1 Auto Wind Loading

ahie 1.1 - Auto Wind - IS 875:2015 (Part 1 of 2)

Table 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)

1 1
1.2 Auto Seismic Loading

Table 1.2 - Auto Seismic - 1S 1893:2016 (Part 1 of 2)

EQXP | Seismic X+Ece Y 5

Table 1.2 - Auto Seismic - IS 1893:2016 (Part 2 of 2)
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X + Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms

Structural Period
Period Calculation Method = User Specified
User Period T = 0.688 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factor, | [IS Table 8]

Site Type [IS Table 1] = Il

Selsmic Response

Spectral Acceleration Coefficient, Sa _ 5 5
S. I [IS 6.4.2] :

Equivalient Lateral Forces

Seismic Coefficient, A [IS 6.4.2]

Calculated Base Shear

Period
. " w Vi
Direction Used | '
(sec) (kN} {kN)

181619.000

X+ Ecc Y 0.688 4 T273.6867

Applied Story Forces
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Registered Structural Engineer Grade-1 (5E)
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXN according fo IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Structural Period
Period Calculation Method = User Specified
User Period T = 0688 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factar, | [IS Table 8]

Site Type [IS Table 1] = |l

Seismic Response

Spectral Acceleration Coefficient, Sa _ 25
S. /g [IS 6.4.2] g !

Equivalent Lateral Forces

Seismic Coefficient, A, [IS 6.4.2] A = g

2

Calculated Base Shear

Period
Direction Used
(sec)

w Vi
(kN) (kN)
X-Ecc.Y 0688 '91819‘000 72736667

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y + Eccentricity X
Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T=0.073sec
Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS Table 9] R=2
Importance Factor, | [IS Table 8] =12

Site Type [IS Table 1] =i

Seismic Response
Spectral Acceleration Coefficient, Sa _ 25 Sy _ 25
S. «'g [|S 642] g ’ g '
Equivalent Lateral Forces
?'_li
Seismic Coefficient, Ax [IS 6.4.2] A, =—3
=
2R
Calculated Base Shear
Period
. W Vb
Direction 1:::; ﬂ:m ﬂ(ﬂ]
Y—iEcc, X 0??3 181619.000, 64??.0943.

4

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load

pattern EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y - Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T=0773sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =1l
Seismic Response
Spectral Acceleration Coefficient, Sa _ 5 5 Sa_ss
S./g[1S 6.42] g : g )
Equivalent Lateral Forces
S
S : =2
Seismic Coefficient, A, [IS 6.4.2] i g
2R
Calculated Base Shear
Period
w Vi
Direction Used
o ke o i
Yoo X | G773 IR0 aaes

4

Applied Story Forces

N.N. NAGENDRA KUMAR
Registered Structural Engineer Grade-I (SE)
SE/GR-1/2019/08/061 Dated 29-03-2024
1307 Brigade Towers, 135 Hrigade Road,
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1.3 Functions
1.3.1 Response Spectrum Functions

Table 1.7 - Response Spectrum Function - IS 1893:2016

N.N. NAGENDRA KUMAR
Registered Structural Engineer Grade-I (SE)
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2 Analysis Results

This chapter provides analysis results.

2.1 Modal Resuits

Table 2.1 - Modal Periods and Frequencies

00338
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1 Loads

This chapter provides loading information as applied to the model.
1.1 Auto Wind Loading
Table 1.1 - Pattern Definitions - Auto Wind - Indian IS 875 2015 (Part 1 of 3)

No Dizphragms  TERRACE GF

opec ol . NN NAGENDRAKUMAR
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1.2 Auto Seismic Loading

Table 1.2 - Load Pattern Definitions - Auto Seismic - 1S 1893 2016 (Part 1 of 8)

0588 0044408 2051698342 9111.2088
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern

EQXP according to IS 1893:2016, as calculated

Direction and Eccentricity

Direction = X + Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Perlod

Period Calculation Method = User Specified

by ETABS.

User Period T = 0.588 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=016
Response Reduction Factor, R [IS R=5
Table 9]
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1]= 1
Seismic Response
Spectral Acceleration Coefficient, S, Sa _ 1.36 Sa_
Ig [IS 6.4.2] o T SIS
Equivalent Lateral Forces
i | pAE
Seismic Coefficient, An [IS 6.4.2] A, = g
2R
Calculated Base Shear
N Period Used W Vb
il ) kN) (kN)
X+ Ece. Y 0.588 2051696342 91112086

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQXN according to IS 1893:2018, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T = 0588 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Bal
Table 9]
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] = |l
Seismic Response
Spectral Acceleration Coefficient, S, S5 _ 1.36 Sa _
19 [IS 6.4.2] g T S
Equivalent Lateral Forces
z15e
Seismic Coefficient, A, [I1S 6.4.2] e e g
=
2R
Calculated Base Shear
Period Used | w Vi
m (sec) (kM) | (KN)
%-Eco.Y | 0.588 | 2051696342 | ©9111.2086
Applied Story Forces

N.N. NAGENDRA KUMAR
Registered Structural Engineer Grade-1I (SE)
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IS 1893:2016 Auto Seismic Load Cailculation

This calculation presents the automatically generated lateral seismic loads for load pattemn
EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccenfricity

Direction =Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T = 0.74 sec
Factors and Coefficlents

Seismic Zone Factor, Z [IS Table 3] Z=016
Response Reduction Factor, R [IS R=5

Table 9]

|
|
1| Importance Factor, | [IS Table 8] =12
| Site Type [IS Table 1]= 1l

|

Seismic Response
Spectral Acceleration Coefficient, S, S _ 1.36 Ss _ 4 g3a583
g [IS 6.4.2] o} T g
: Equivalent Lateral Forces
i S
| - - : ZI=2
Seismic Coefficient, An [IS 6.4.2] A, = g
| R
‘ Calculated Base Shear
Ti Period Used w V
| Hifgation (sec) (kN) (kN)
¥ + Ece. X 074 2051606342 72426517

|
[
I
| Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction =Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T =074 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS R=5
Table 9] )
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =l
Seismic Response
Spectral Acceleration Coefficient, S,5, _ 1.36 S ..
19 11S 6.4.2] —g— R e 1.838583
Equivalent Lateral Forces
7152
Seismic Coefficient, A, [IS 6.4.2] B o g
=
2R
Calculated Base Shear
Period Used w Vo
- T N
Y + Ecc. X 074 205189.8342 7242 8517

Applied Story Forces
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1.3 Functions

1.3.1 Response Spectrum Functions

Table 1.7 - Functions - Response Spectrum - iS1893 2018
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2 Analysis Results

This mapter provides anaiysis results.
2.1 Modal Results

Table 2.1 - Modal Periods And Frequencies

Modakv 7 039 013 00551 00011 @ 0879 07481 00012

~ 30 MAR
IR ke, o NI NACENDRAKSR
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Table 2.2 - Modal Participating Mass Ratios (Part 2 of 2}
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Tble 2.4 - Modal Load Participation Ratios
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1 Loads

This chapter provides loading information as applied to the model.
1.1 Auto Wind Loading

Table 1.1 - Auto Wind - IS 875:2015 (Part 1 of 2)
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1.2 Auto Seismic Loading

Table 1.2 - Auto Seismic - IS 1893:2016 (Part 1 of 2)

User I
EQXP  Soismic X+Ecc.Y 5 No Speclied 079 TERRACE GF Per Codo | ] 12

Table 1.2 - Auto Seismic - IS 1893:2016 (Part 2 of 2)
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7
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern

EQXP according to IS 1893:2016, as calculated by ETABS.
Direction and Ecceniricity

Direction = X + Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T=079sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=1016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1]1=1I
Seismic Response
Spectral Acceleration Coefficient, Sa Sa _ , Sa
/g [IS 6.4.2] g ) g
Equivalent Lateral Forces
7122
Seismic Coefficient, A [IS 6.4.2] A=_2
h=
2R
Calculated Base Shear
[ Pefiod | -
Direction Used
s 0 e,/ 25 o . s
|151887.121

A+Ecc. Y 079 I 5 5020.35

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

EQXN according to IS 1893:2016, as calculated by ETABS.
Direction and Eccentricity

Direction = X - Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

Site Type [IS Table 1] = |l

Seismic Response

Spectral Acceleration Coefficient, SaSa _ 5 5
/g [IS 6.4.2] '

Equivalent Lateral Forces

g , z122
Seismic Coefficient, An [IS 6.4.2] 5.5 g
LR
Calculated Base Shear
Period | |
Direction  Used (:UN) . 'r"m
(90) it s
X - Eec. ¥ 079 ;15133?‘121

2 | 5020.35

L

Applied Story Forces
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This calculation presents the automatically generated lateral seismic loads for load pattern

User Period T =0.79 sec
Factors and Coeflicients

Seismic Zone Factor, Z [IS Table 3] Z=10.16
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Importance Factor, | [IS Table 8] =12




55/6-1{2019/03/06& Dated 29-03-2024 FLOOR [
130 | Brigade Towers, 138 Brigade Road, 5TH

totersl Lomd o Storfes - X

ARY TERRACE -

E TR2E31 ki

JATH FLOOR € B15.335MN

i T03.8800kN

596, 7565kM

12TH FLOCR -H—-—

S03.9621kN

! 416.4976kN

HTH FLOOR —f————

337.363kN

e

Upper bazament -

i =i
| 0 150 300 450 &LO T30 w00
| Fares, kH

Story Elevation = X-Dir | Y-Dir
m kN kN
ARV
TERRAC 5855 o 0
E
TERERAG | 5585 |7emge11| O
| 14TH | i
Floor =~ 2% 8163353 0
| 18TH ——
. Floor =~ 1955 (7038800 O
12TH !
FlooR = 855 5987565 0
1TH |
FLOOR 4355 53{.%21 0
10TH
FLOOR | 4055 416 4576 o
oTH |
noog | T W08 O
8TH —
FLOOR | 3455 2665585 O
7TH

IN. NAGENDRAKUMAR _ iooe | 1% meems ¢

ared Structural Engineer Grade-[ (SE)  6TH — R "

galore - GCOODE. M + BRABOAVING FLoor | : 104.1244 |
imail : nagendra@sterlingblr.com A

2255 66 8308 o




3RO

==
FLOOR 19.55 | 37.4848 0]
ZND [
FLOOR 18.55 | 18.6599 0
18T [
13. :

b s e il
GF | 1055 | 0 (i]
Upper |

besement| 59 | 0 0
Base o . 0 0

N.N. NAGENDRA KUMAR
- Registered Structural Engineer Grade-I (SE)
| SE/GR-1/2019/03/064 Dated 29-03-2024

1307 Brigade Towers, 135 Brigade Road,

Bangalore - 560025. M : S845038100
Email : nagendra@sterlingbir.com

LV N Nagrerod

/




IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern

EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T=0.739sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=10186
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =i
Seismic Response
Spectral Acceleration Coefficient, S:_SE w28 Sj
/g (1S 6.4.2] ' g
Equivalent Lateral Forces
713
Seismic Coefficient, An [IS 6.4.2] B
N =
2R
Calculated Base Shear
Period =
w Vo

| ‘ |

Y+ Ecc. X 0.739 15138_: 2] 5366.8153
Applied Story Forces

N.N. NAGENDRA KUMAR

Resgistered Structural Enzinesr Grade-I (SE)
SE/GR-1/2019/03/064 Galed 29-03-2024
1307 Brigade Towers, 135 Brigade Road,
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern

EQYN according to IS 1893:2016, as calculated by ETABS.
Direction and Eccentricity

Direction = Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T=0.739 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factor, | [IS Table 8]

Site Type [IS Table 1] =i

Seismic Response

Spectral Acceleration Coefficient, 8a5a _
/g [IS 6.4.2] TRE

Equivalent Lateral Forces

S
=8
Zl 3
2R

Seismic Coefficient, A [IS 6.4.2] A, =

Calculated Base Shear

Period

Direction Used
s L)
Y+Eee. X 073 "513?’,7‘121 53663153

w Vo
(kN) (kN)

Applied Story Forces
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1307 Brigade Towers, 135 Brigade Road,
Bangalore - 560025. M : 9845028100

Email : nagendra@sterlingbir.com




Laten! Load to Stares = ¥
m ABV TERRACE - -
C————mmmean
147H FLOOR ¢ i
TR
12TH FLOOR ﬁn 4?F:f'i
S R
TR FLOOR st Y|
E—mrmisau
BTH FLOOR ~Cpreiony
B IKM
STHFLOOR S mhssiii
II'Iﬁﬂ O2WN
ATHFLDOR Ctini
w.dﬁn&r«
PHOFLOGE ot
-+ Eﬁkjl
&F -
Upper basemen] -
Ba#d - -t 4t
0 150 300 450 00 750 <00
Fares, kH
Story | Elevation X-Dir Y-Dir
m kN kN
ABY
TERRAC 58.55 0 1]
E
TERE ) sams 0 B47 6102
WTH | . g =
Floor | 5255 0 8726723
13TH | '
FLOOR | 4955 i 7524573
12TH | '
ETOOR J 4655 0 . 641147
11TH |
FLOOR | 4355 0 5387418
10TH
F!-OQR 40.55 1+] - 445.247
9TH
FLOOR 3755 a 360.6452
8TH |
e s 3455 0 284.0542
N.N. NAGENDFA KUMAR 7THR 2455 o |s1a1e81
Registered Structural Engineer Grade-1 (SE) FLCO A
SE/GR-1/2019/03/064 Dated 29-03-2024 ETH 28,55 0 | 1602888
1307 Brigade Towers, 135 Brigade Road, FLOOR |
Bangaiore - 560025 M : 8345038100 STH 2588 o 1113102
Email : nagenarag@sieringpir.com Flﬁgﬂ ! |
|
clook | 2% 0 | 71.2385

s-N'Naﬁﬂ“"%ﬂ— |




N.N. NAGENDRA KUMAR
Registered Structural Engineer Grade-I (SE)
SE/GR-1/20192/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Road,
Bangalore - 560025. M : 9845038100
Email : nagendra@sterlingblir.com

NN-N%




1.3 Functions

1.3.1 Response Spectrum Functions
Table 1.7 - Response Spectrum Function -1S 1893:2016

N.N. NAGENDRA KUMAR
Registered Structural Engineer Grade-I (SE)
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2 Analysis Results

This chapter provides analysis results.
2.1 Modal Results

Table 2.1 - Modal Periods and

Registered Structural Engineer Grade-I (SE)
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1 Loads

This chapter provides loading information as applied to the model.
1.1 Auto Wind Loading

Table 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)

1 1

N.N. NAGENDRA KUMAR
Reglistered Structural Engineer Grade-1 (SE)
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Table 2.4 - Modal Load Participation Ratios

N.N. NAGENDRA KUMAR
Registered Structural Enginger Grade-1 (SE)
SE/GR-1/2019/03/064 Dated 29-03-2024
41307 Brigade Towors, 136 Erigade Hoad,
Bangalore - 560025. M : 9345038100

nall : negendra®storlinghineem

1E-08




N.

SE/GR-I/2019/03/064 Datad 29-03-2024
4307 Brigade Towers, 135 Brigade Road,
Bangalore - 560025. M : 9845038100
Email : nagendra@sterlingblr.com

Lre NI N&eE



2 Analysis Results

This chapter provides analysis results.
2.1 Modal Results

Table 2.1 - Modal Periods es

Table 2.2 - Modal Participating Mass Ratios (Part 1 of 2)
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1.3 Functions

1.3.1 Response Spectrum Functions

'I‘ 1. - Response Spectrum Function -1S 1893:2016
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern

EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y - Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factor, | [IS Table 8]

Site Type [IS Table 1] =i

Seismic Response

Spectral Acceleration Coefficient, SaSs _ 5 =
19 [IS 6.4.2] g

Equivalent Lateral Forces
Seismic Coefficient, A [IS 6.4.2]

Calculated Base Shear

T=0812sec
Z=016
R=5
=12
S
g
AL
A, =—3
" 2R
Period |
_— w Vo
Direction Used
. ({sec) | e _ i
Y—Ecc_xl 0812 !2324?.511 B8443. 7576

Applied Story Forces

N.N. NAGENDPA KUMAR
Registered Structural Engineer Grade-1 (SE)
SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Road,
Bangalore - 560025, M : 98450328100
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Pericd T=0812sec

Factors and Coefficlents

Seismic Zone Factor, Z [IS Table 3] Z=016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] I=12
Site Type [IS Table 1] = Il
Seismic Response
Spectral Acceleration Coefficient, Sa % -25 _S_E —25
/g [IS 6.4.2] g = g -
Equivalent Lateral Forces
715
Seismic Coefficient, A, [IS 6.4.2] T
o =
2R
Calculated Base Shear
Period
w Vo
Direction ‘.{J:::l N (k)
Y+ Ecc. X | 0.512“ '3550622'200.1142345332

Applied Story Forces

N.N. NAGENDEFA KUMAR
Registered Structural Engineer Grade-1 (SE)
55]’39‘1/2019{'03}064 Dated 28-03-2024
1307 Brigade Towers, 13E Brigade Road,

' Bangalore - 560025. M : §845038100
<33 N e /] Email : nagendra@sterlingblr.com
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the autormatically generated lateral seismic loads for load pattern
EQXN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T = 0.87 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=016
Respanse Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1]=11
Seismic Response
Spectral Acceleration Coefficient, Sa S _ 25 Ss _ 25
/g [IS 6.4.2] g ) g ’
Equivalent Lateral Forces
7158
Seismic Coefficient, A, [IS 6.4.2] A, = g
2R
Calculated Base Shear
Period
W Vb
Direction  Used
(sec) (N} | (kN) )

x-gocy  osr PV 7g0 g7ss

Applied Story Forces

N.N. HACCHDIA KUMAR
Registered Structural Engineer Grade-1 (SE)
SE/GR-I/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Road,

N Bangalore - 560025. M ;: 9845038100
W . “ . & majl : nagendra@sterlingbir.com
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattemn

EQXP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X + Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T =087 sec
Factors and Coefficients

Seismic Zone Factor, Z[IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] 1=12

Site Type [IS Table 1] =i

Seismic Response

Spectral Acceleration Coefficient, S, S _ 25

g [I1S 6.4.2]
Equivalent Lateral Forces
o ) 7158
Seismic Coefficient, An [IS 6.4.2] A g
B
2R
Calculated Base Shear
Period
w Vo
OUECOn sy M) (kN
X+Ecc.Y 08 04SN Lo erse

4

Applied Story Forces

pLpL MAGENNDPA KUMAR
Registered Structural Engineer Grade-I (SE)
E/GR-1/2019/03/064 Dated 29-03-2024
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQY according to IS 1893:20186, as calculated by ETABS.

Direction and Eccentricity

Structural Period

Period Calculation Method = User Specified

Applied Story Forces

Direction=Y
User Period T=0812sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =l
Seismic Response
Spectral Acceleration Coefficient, S, S _ 1.36 Ss _
g[S 6.4.2] g T g Lataee
Equivalent Lateral Forces
715
Seismic Coefficient, A [IS 6.4.2] .
h ==
2R
Calculated Base Shear
Period
w Vi
Direction leed 9 ()
._Y __.-_-0.312 . “2@4:4'8-{1 8443.?'5%

Roglotured Sirwatural Erpinosr Crada.1 (SE)
SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Hrigade Road,
galore - 560025. M : 9845038100

mail : nagendra@sterlingbir.com
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQX according to IS 1893:20186, as calculated by ETABS.

Direction and Eccentricity
Direction =X
Structural Period

Period Calculation Method = User Specified
User Period T =087 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] 1=12

Site Type [IS Table 1] = I

Seismic Response

Spectral Acceleration Coefficient, S, S, _ 1.36 Se _
/g [IS 6.4.2] T — =10.938143

Equivalent Lateral Forces

g
Seismic Coefficient, A [IS 6.4.2] A e - g
=
2R
Calculated Base Shear
Period |
St w Vb
Direction l.::::} (kN) (kN)
X ogr |20 L 6754

4

Applied Story Forces

N.N. NAGENDRA KUMAR

Rogictorod Stmotural Enginoar Graciss=I (5E)
SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 13€ Brigade Road,

ngalore - 560025. M : 9845028100
N Nﬁ N Email : nagendra@sterlinghlir.com




1.2 Aute Seismic Loading

N.N. NAGENDRA KUMAR

Reglstered Structural Engineer Grade-T (SE)
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1 Loads

This chapter provides loading information as applied to the model.

1.1 Auto Wind Loading
Tabie

Table 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)

1 1

N.N. NAGENDRA KUMAR

Registered Struaturnl Cngineer Grade-l (§R)
SE/GR-1/2019/03/064 Dated 20.03-2024
7 Brigade Towers, 135 EBrigade Foad,
ngalore - 560025. M : 8845038100

’V N = N Email ; nagendra@sterlingblr.com

uto Wind - IS 875:2015 (Part1 of 2)
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1.2 Auto Seismic Loading

Table 1.2 - Auto Seismic - 1S 1893:2018 (Part 1 of 2)

N.N. NAGENDRA KUMAR
Registered Structural Engineer Grade-] (SE)
SE/GR-1/2019/03/064 Dated 29-03-2024
1307 Brigade Towers, 135 Brigade Road,
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQX according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction = X

Structural Period

Period Calculation Method = User Specified

User Period T = 0687 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =l
Selsmic Response
Spectral Acceleration Coefficient, S,5; _ 1.36 Sa _
/g [IS 6.4.2] g T g AN
Equivalent Lateral Forces
. 7158
Seismic Coefficient, A, [IS 6.4.2] A =—38
y S
2
Calculated Base Shear
Period
w Vb
Direction L:::f’ ) N
X 0.687 22“*?'712 83647192

Applied Story Forces

N.N. NAGENDRA KUMAR

Nogletered Strntiral Frsinear Grade-T (SE)
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic locads for load pattern

EQY according to IS 1893:2016, as calculated by ETABS.
Direction and Eccentricity

Direction=Y
Structural Period

Period Calculation Method = User Specified

User Period T = 067 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] 1=12
Site Type [IS Table 1]=1i
Selsmic Response
Spectral Acceleration Coefficient, Sz Sy _ 1.36
/g [1S 6.4.2] g T
Equivalent Lateral Forces
7158
Seismic Coefficient, A, [IS 6.4.2] A i
i
2
Calculated Base Shear
| Period -
_re w Vb
i e U )
- Y I D.S?m 20188712 BST6.8634

3

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQXP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction = X + Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T = 0687 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1]1=1I
Seismic Response
Spectral Acceleration Coefficient, SaSa _ 5 & Sa_ss5
g [IS 6.42] g ’ g ’
Equivalent Lateral Forces |
715
Seismic Coefficient, A, [IS 6.4.2] A=_3
"T 2R
Calculated Base Shear
" Period '
W o W
Direction | Used
(sec) (l-ﬂ _ (kN)
220168.712 |

X+Ecc ¥ | 0887 p | B364.7192

Applied Story Forces
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1S 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQXN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction = X - Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T = 0687 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=1016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =l
Seismic Response
Spectral Acceleration Coefficient, Ss Ss _ 5 5 Si_s5
g [IS 6.4.2] g ] o} ’
Equivalent Lateral Forces
7152
Seismic Coefficient, A [IS 6.4.2] A, = g
2R
Calculated Base Shear
Period
: w Vi
i e | om | om
X-Ecey oss7 VP2 gaearien

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction = Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms

Structural Period
Period Calculation Method = User Specified
User Period T = 0.67 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z =036
Response Reduction Factor, R [IS Table 9] R=35
Importance Factor, | [IS Table 8] =12
Site Type [IS Table 1] =1l

Seismic Response

Spectral Acceleration Coefficient, SaSa _ = Si_ss
Iq (1S 6.4.2] g g =
Equivalent Lateral Forces
- 715
Seismic Coefficient, An [IS 6.4.2] A =—3
" 2R
Calculated Base Shear
Period
w Ve
Direction  Used
ey | M | ®B
Y+ Eec X | 067 2201?‘?12 19297 9428
I Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction =Y - Eccentricity X

Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T = 0.67 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=10.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] 1=12
Site Type [IS Table 1] =i

Seismic Response

Spectral Acceleration Coefficient, SaSa _ 5 & Sa_s5
/g [IS 6.4.2] g = g

Equivalent Lateral Forces

Sa
Seismic Coefficient, A; [IS 6.4.2] = & g
Ah -——
' 2R
Calculated Base Shear
Period
. w Vo
Direction | Used
| (seq) (ki) | (kN) |
Y-Ecc X | 087 22!.‘.'139.712 85768634
Applied Story Forces
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1.3 Functions

1.3.1 Response Spectrum Functions
Table 1.9 - sponsn Spectrum Function - 1S 1893:2016
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2 Analysis Results

This chapter provides analysis results.
2.1 Modal Results

Table 2.1 - Modal Periods and Frequencies
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1 Loads

This chapter provides loading information as applied to the model.
1.1 Auto Wind Loading

Table 1.1 - Auto Wind - IS 875:2015 (Part 1 of 2)

wx  P#PhRg pehrag 0 67 | 07 TERRACE GF Yes 12 50 3 1

Tabile 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)
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1.2 Auto Seismic Loading
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQXP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X + Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T = 0.79 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3]
Response Reduction Factor, R [IS Table 9]
Importance Factor, | [IS Table 8]

Site Type [IS Table 1] =i

Seismic Response

Spectral Acceleration Coefficient, Sa5s _ 5 5
Ig [IS 6.4.2] T

Equivalent Lateral Forces

Seismic Coefficient, Ax [IS 6.4.2]

Calculated Base Shear

Period |
. W Vi
Direction  Used
i {sec) | o s

X+ Ecc. Y (g 15183.?'121 5020 35
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Table 2.2 - Modal Participating Mass Ratios (Part 2 of 2)
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2 Analysis Resuits

This chapter provides analysis results.

2.1 Modal Results

Table 2.1 - Modal Perlods and Frequencies
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1.3 Functions

1.3.1 Response Spectrum Functions
Table 1.7 - Response Spectrum Function - 1S 1883:2016
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction = Y + Eccentricity X
Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T = 0642 sec
Factors and Coefficients

' Seismic Zone Factor, Z [IS Table 3] Z=0.16

-' Response Reduction Factor, R [IS Table 9] R=95

Importance Factor, | [IS Table 8] =1
Site Type [IS Table 1] =i

Seismic Response

| Spectral Acceleration Coefficient, S5 _ 1.36 Sa _
| S. /g [IS 6.4.2] T g LIaA1
| Equivalent Lateral Forces
ity = 7128
Seismic Coefficient, A [IS 6.4.2] P 8]
.
2R
Calculated Base Shear
Period
A w Vi
Direction IEI::; | TNL_ (Wl_ -
Y+Ecc X| 0642 1850‘?5'0?8 62752041

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load

pattern EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Pericd T = 0.642 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] =016
Response Reduction Factor, R [IS Table 9] R=35
Importance Factor, | [IS Table 8] I=1
Site Type [IS Table 1] =l
Seismic Response
Spectral Acceleration Coefficient, S, - 1.36 Ss .
Equivalent Lateral Forces
7152
Seismic Coefficient, Ax [IS 6.4.2] A =_9
. =
2R
Calculated Base Shear
Period
Direcion Used |
ey 9 W
YeEse X osgz |Oo00008

1 6275.2041

Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load

pattern EQXN according to 1S 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T = 0.708 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=3%5
Importance Factor, 1 [IS Table 8] j =12
Site Type [IS Table 1] =1l
Seismic Response
Spectral Acceleration Coefficient, S, _ 1.36 S, _ 1473226
S./g[1S6.4.2] g % g
Equivalent Lateral Forces
pAE)
Seismic Coefficient, An [I1S 6.4.2] A8
o=
2R
Calculated Base Shear
Period | '
| w | Vo
| L e
X-Ecc.¥ | 0708 i’“”“'mi 68241183
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQXP according to IS 1893:20186, as calculated by ETABS.

Direction and Eccentricity
Direction = X + Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T=0.708 sec
Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] 1=12

Site Type [IS Table 1] = |l

Selsmic Response

Spectral Acceleration Coefficient, S, _ 1.36 Sa _
S. /g [IS 6.4.2] g T B HARARED
Equivalent Lateral Forces
- . 715s
Seismic Coefficient, A, [IS 6.4.2] A, = g
2R
Calculated Base Shear
Period
. w i
Direction l::::} (kN) (KN)
X+Ece Y 0708 1350"51‘59?8 s824.1183

Applied Story Forces
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1 Loads

This chapter provides loading information as applied to the model.

1.1 Auto Wind Loading
Table 1.1 - Auto Wind - IS 875:2015 (Part 1 912]

Table 1.1 - Auto Wind - IS 875:2015 (Part 2 of 2)

1 | 1

1.2 Auto Seismic Loading
Tabie 1.2 - Auto Seismic - 1S 1883:2016 (Part 1 of 2)
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2 Analysis Results

This chapter provides analysis results.
2.1 Modal Results

Table 2.1 - Modal Periods and Frequencies
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQYN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction =Y + Eccentricity X
| Eccentricity Ratio = 5% for all diaphragms
Structural Period
Period Calculation Method = User Specified
User Period T=0.739 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] =12 I

Site Type [IS Table 1] =1l

Seismic Response

Spectral Acceleration Coefficient, SaSa _ 5 ¢ Sa_ss
19 1S 6.4.2] i B
Equivalent Lateral Forces
5
G i ; ZI=2
Seismic Coefficient, Ax [IS 6.4.2] PR
e
2R
Calculated Base Shear
| Period
e Ol W Vb I
Direction | Used
E (sec) (kN) (kN)
Y + Ecc. X I o730 |"'%7121] 5658153
Applied Story Forces
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EQYP according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction = Y + Eccentricity X

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified
User Period T=0.738 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0186
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] I=12
Site Type [IS Table 1]=1I
Seismic Response
Spectral Acceleration Coefficient, SaSs _ , = Sa_ss
19 [1S 6.4.2] g ' g
Equivalent Lateral Forces
715
Seismic Coefficient, A, [IS 6.4.2] Ay = g
2R
Calculated Base Shear
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern

EQXN according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X - Eccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Calculation Method = User Specified

User Period T =079 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=016
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, | [IS Table 8] 1=12
Site Type [IS Table 1] =1l
Seismic Response
Spectral Acceleration Coefficient, Sa s _ 5 & Sa_ss
lg[IS 6.42] g 3 g
Equivalent Lateral Forces
7152
Seismic Coefficient, A, [IS 6.4.2] A
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2R
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