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STABILITY CERTIFICATE

The detailed engineering and structure design of the proposed Construction of Building
SHRIRAM GREEN MEADOWS - PHASE 2, Comprising of Ground floor + 6 Floors
Tower No - 10 - 48 Dwelling Units and Ground floor + 6 Floors, Tower No — 14 - 72
‘Dwelling Units (Totally - 120 Units); at Survey No’s-16/4A, 16/4B, 65/4A, 65/5A, 65/5B,
76/4, 76/5, T71A, 7711B, 77/2B, 77/2C1A, 77/2C1B, 77/2C1C, 77/2C1D, 77/2C1E,
77/2C1F, 77/2C2, 77/3A, 77/3B, 78/1, 78/2, 79/1, 79/2, 80/1, 80/2, 81/1, 81/2, 82, 83, 85,
86/1B, 86/1C, 86/2A, 86/2B, 87/1A, 87/1B1, 87/1B2, 87/2A, 87/2B, 87/2C, 88/1, 88/2,
88/3, 89/2, 89/3A, 89/3B, 89/3C, 89/4A, 89/4B, 90, 95/4A, Perumattunallur village,
Vandalur Taluk, Chengalpattu District has been done by us based on the report of
geotechnical investigation (soil test) done by GEO MARINE CONSULTANTS (P) LTD.
Report No. GM- SHRIPROP STRUCTURES PVT LTD — GUDUVANCHERI - JC - GT-
- 2202, Dated-18.02.2014 and considering the functional requirement of the building.

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.

We further certify that:

() The minimum grade of concrete is M25

(il) 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 Pat |, Il and
design of earthquake resistant structure as per IS Code No IS 456.

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

Coimbatore Fo _S nkar & Associates
04.06.2026

Encl.: Structural Design Calculation

8, 34th Street, Near Pudhoor School, Ashok Nagar, Chennai - 600 083
2nd Floor, 178, 5th Main, 1st Stage, Indira Nagar, Bengaluru - 560 038




STRUCTURAL DESIGN REPORT

“THE BUILDING UNDER CONSTRUCTION IN S.F. No’s:- SF.Nos. 16/4A, 16/4B,
65/4, 65/5A, 65/5B, 76/4, 76/5, T1/1A, T77/1B, 77/2B, 77/2C1[A,B,C,D,E,F], 77/2C2,
7713A, 77/3B, 78/1, 78/2, 79/1, 79/2, 80/1, 80/2, 81/1, 81/2, 82, 83, 85, 86/1B, 86/1C,

86/2A, 86/2B, 87/1A, 87/1B1, 87/1B2, 87/2A, 87/2B, 87/2C, 88/1, 88/2, 88/3, 89/2,
89/3A, 89/3B, 89/3C, 89/4A, 89/4B, 90 & 95/4 Perumattunallur Village,

Chengalpattu Taluk, Kanchipuram District.”

S MURNGESH, ME.FIE,
Chaitered Ewginesr F-1279323
TOWER Structural Engineer Grade-i

CMDA /SE/GR-1/2022/05/320

SANKAR & ASSOCIATES, ARCHITECTS & PLANNERS,
COIMBATORE-641 009
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Name of Project:

SHRIRAM SHANKARI APARTMENT

Name of the Structure:

RESIDENTIAL BUILDING -TOWER 10

Report by:

Checked by:

P.VETRIVELAVAN S.MURUGESH

Approved by:

V.P.PONNUSWAMI

I. DESCRIPTION OF THE PROJECT:

The Proposed structure belongs to “M/S. SHRIPROP STRUCTURES PVT. LTD.

at Perumattunallur - Chennai” Coimbatore. Purpose of this structure is to house

“SHRIRAM SHANKARI APARTMENTS TOWERI10”. The structure is designed for

Stilt + 6 typical floors. The location of the proposed structure is in Seismic zone 11 {As

per IS1893: (Part 1)-2016-(annex-E)} in India. The structural design was carried out as
per IS456-2000. The dead load and live load are calculated based on IS 875: Part [ & II.

Seismic loads are considered as per IS 1893:2016. The structure was analyzed using the

software- ETABS..

II. MATERIALS:

o CONCRETE

Concrete used for structural purpose shall be of grade M25 and comply

with the relevant provisions of IS: 456 - 2000. Normal coarse aggregates shall be

used for all concrete works. Ordinary Portland cement - Grade 43/53 (conforming

to IS 8112/12269), Portland Pozzolana Cement (conforming to IS: 1489 (Part 1)

shall be used in all structural concrete works.

Structural Elements

Foundation

Upto Stilt Roof for Column / Walls M25

Above Stilt Roof for Column / Walls o 5 M25

Beam and Slab

Grade of concrete

M25
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o REINFORCEMENT

Steel reinforcement shall be Grade Fe500. It shall confirm to IS: 1786-
2008.Elongation percentage shall be 16%.as per [S-1786-2008
e STRUCTURAL DESIGN STANDARDS

Latest revisions ot all applicable codes shall be mentioned below,
Unless otherwise mentioned:

Loads:

= [S:875-1997 Code of Practice for design loads for

Buildings and structure (Part- 1, 2, 4 & 5).
s ]S:875-2015 Code of Practice for design loads for
Buildings and structure (Part- 3 - Wind Loads).

s [S: 1893-2016 Criteria for earthquake resistant design of structure (Part-1).
Foundations:
= [S:1080-1997 Code of Practice for design and construction of shallow

Foundations on soils (other than raft, ring and shell).
= [S:1904-1995 Code of Practice for design and construction of foundations

In soils general requirement.

= [S:2950-1998 Code of Practice for design and construction of raft
Foundations.
= [S:2974-1998 Code of Practice for design and construction of machine

Foundations (All parts)

= [S:8009-1998 Code of Practice for calculation of settlement of
Foundations.
RCC:
= [S: 456 -2000 Code of Practice for plain and reinforced concrete. 1 = =
- ,.,-,-\.7- o 7.7'.1')‘7 \:-
»  [S: 16700 -2023 Criteria for structural safety of tall concrete buildings. 4% -\

IS: 458 -1988 Specification for precast concrete pipes. - B{)\ | ;il-l
VoS3 : J 2l
1S:3370-2009 Code of Practice for concrete structures for the Storagetof.” . *)

Liquids: (All parts)

CLIENT:

SHRIRAM SHANKARI APARTMENT DESIGN: Stilt +6 Floors

STRUCTURE NAME : | TOWER 10

PLACE:

TITLE:  REPORT  ON
CHENGALPETTU TALUK, STRUCTURAL DESIGN.
KANCHIPURAM




[S:4326-1993

1S:5525-1999
[S:1786-2008

IS: 10262-1999
[S:13920-2016

Structural steel:

e [S:800 -2007

o [S:802 -1995

e [S:806 -1996

e [S:808 -1989

e [S:816-1998

o [S:1161-1998

e [S:4000-1998

e [S:7215-1995
Miscellaneous:

o IS: 432(PII)-1995
o [S: 6313(PIN-2001
o [S:1905-1998

e [S:3067-1995

Code of Practice for earthquake resistant design and
Construction of buildings.

Recommendation for detailing of reinforced concrete works
Specification for high Strength deformed steel bars and
Wires for concrete reinforcement.

Recommended guidelines for concrete mix design.

Code of Practice for ductile design & detailing of

Reintforced concrete structures subjected to seismic forces.

Code of Practice for general construction in steel

Code of Practice for use of structural steel in overhead
Transmission line towers: (All parts)

Code of Practice for use of steel tubes in general
Building construction

Dimensions for hot rolled steel beam, column channel and
Angle section

Code of Practice for use of metal arc welding for general
Construction in mild steel

Steel tubes for structural purposes

High Strength bolts in steel structures — Code of Practice

Tolerances for fabrication of steel structures

Specification for mild steel and medium tensile steel bars
and hard-drawn steel wire for concrete reinforcement
Standards for anti-termite treatment

Code of Practice for structural use of unreinfor¢ed masonry

Code of Practice for general design details and prey flory

74

Works for damp proofing and water proofing of:blildings .
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o SP:6-1998 Handbook for structural engineers (All parts)

e SP:7-2016 National Building Code of India

o SP:16-1999 Design Aids for reinforced concrete to 1S:456-1978

o SP:22-1982 Explanatory handbook on codes for earthquake engineering
(IS: 1982-1975 and IS: 4326-1976)

o SP:24-1983 Explanatory handbook on Indian Standard code of Practice

For plain and reinforced concrete

e SP:34-1987 Handbook of concrete reinforcement and detailing (SCIP)

Note: Only latest revisions of the codes, unless otherwise mentioned, shall
be referred to for the purpose of this tender.

1.  LOADS

Structures shall be designed for structural stability and integrity to resist safely
and effectively all loads and effects of load combinations that may reasonably be
expected during the lifetime of the structure. The design loads used for the
structures, buildings and foundations shall conform to the requirements of the
governing codes and specifications, As a minimum the design loads shall
include dead load, super-imposed dead load, live load, wind load and seismic

load.

DEAD LOAD:

Dead load shall include weight of all structural and Architectural
components. Self-weight of the materials shall be calculated on the basis of unit

weights given in IS: 875.

Material Density:

S s 3
1. Unit weight of Plain concrete : 24,0 kN/m
3
2. Unit weight of Reinforced concrete :25.0 kN/m
: ; 5 ‘ 3
3. Unit weight of Block masonry (with plaster) : 22,0 kN/m
: 3
4, Unit weight of Brick masonry 2 20.0 kN/m
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Unit weight of Aerocon Block masonry
Unit weight of Steel

Unit Weight of Light Weight Filling
Unit weight of sunken filling

2 gl T oy Lk

Unit weight of Terrace Garden filling load

Area Loads:

1. Self-weight of slab (Assumed as | |0mm Tk.)

1 6.0 l(N/m3

: 78.50 kN/m’
- 10.00 kN/m*
: 18.80 kN/m’
: 18.00 kN/m’

: 2,750 kN/m?>

2. Selt-weight of slab (Assumed as [20mm Tk.) : 3.000 kN/m*
3. Floor finish (1kN/ m®) + Service load(0.5kN/ m?)  : 1.500 kN/m?
4. Terrace weathering course (SDL) : 2.000 kN/m*
5. Partitions Load : 1.500 kN/m?
6. Glazing, Louvers Load Per meter high : 1.800 kN/m
7. Unit wt. of Re wall * Tk of wall * Ht of wall

(22 x 0.20 x (2.95-0.45) : 11 kKN/m

(22x0.100 x (2.95-0.45) :5.5 kN/m

LIVE LOAD:

The superimposed loads shall be calculated in accordance with IS:
875(Part-2) based on Occupancy classification. For multiple occupancies of use in
the building shall be referred with the other appropriate comparable occupancy
classification as per Table.| of IS 875(Part-2)

l. RCC - Live load - 2 KN/m2

2. For Corridor and Staircase - 3 KN/m

\ 7\
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SEISMIC PARAMETERS: (As per IS 1893-(Part 1)-2016)

By em B

Zone considered

Zone factor

Soil type

Response reduction factor

Importance factor

Damping ratio

Fundamental Natural Period
u

X — Axis
Y — Axis

: Zone [I1
:0.16

: Medium
430

¢ L2

: 0.05

: 0.09 hAVd
:0.282
:0.392

Note: Seismic masses are computed based on the following:

= 100% dead load, super-imposed dead loads.

= Suitable percentage of live loads to be considered as per IS: 1893 (Partl) :2016

WIND PARAMETERS: (As per IS 875-(Part 3)-2015)

. Basic Wind Speed V,,

: 50 m/s (Chennai)

2. Terrain Category )
3. Risk Coefficient k| o 1 (k1 corresponds to 50 years
Mean Probable Design Life of
Structure)
4, Factor ky : Terrain Category -2
Variation of wind speed with
In different terrains as per Table-2.
5. Topography factor k3 : 1.00
6. Design wind speed V, : Vi xky xky x kg A ';"‘_j :
7. Design wind pressure Pz 10.6 x Vz? [\ \ 7.\
8. Wind directionality factor (K ) £ 1.0 K/X )
9. Area Averaging factor (K 5) (1.0 S~ /
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10. Reduction factor for clad building (I ;) : 0.9
I1. Design Wind Pressure (P () Pzx K gxK gx K¢

Note:
= Application of wind load and External pressure-wind coefficients considered

shall be as adopted as per IS 875 (Part 3) -2015.

ENVIRONMENTAL CONDITIONS

e Environment/Exposure - Moderate

e Fire protection - Thickness of the structural elements as per
Relevant codes — 2 hours fire rating

o Nominal cover to reinforcement - Not less than 35 mm

e Nominal covers for 2 hr. fire resistance

Cover to be adopted to the outermost link:

e Footing Bottom - 50 mm
e Footing Top - 30 mm
e Footing Side - 75 mm
o Columns - 40 mm
o RC Wall - 30 mm
o Beams - 25 mm
o Slabs - 20 mm

TEMPERATURE LOADS

The effect of temperature will be considered wherever applicable (in
podium slab) in accordance with relevant Indian Codes. The coefficient for thermal
expansion and contraction will be in accordance with IS: 456 for couor’é_léfﬁ The’ R

Temperature load has been assigned as 15° C.
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EXCEPTIONAL LOADS

Loads due to the following catastrophe scenarios are not considered in the
design.
e Exceptional loads due to terrorist attacks (Explosions) -
e Accidental loads (Falling of aircraft on the building) -
e Accidental collision of vehicle on to the facade of the building -
e Snow load

e Auto sequence construction load case is added.

IV. STRUCTURAL DESIGN ANALYSIS

The entire structure is analyzed using software ETABS which is
internationally accepted. 3D model of structure is prepared. Column and beams are
modeled as members, a column is from the foundation level and the support is considered
as fixed. Slabs are modeled using elements. Modifiers are provided. Moment of Inertia to

be taken as

e Columns - 0.70
e Beams -0.35
e Slabs -0.25
o Walls -0.70

The Structural System comprises Conventional beam slab system supported by
RC structural columns/walls for tower and clubhouse respectively. The Towers in
general has the conventional system in typical floor system and transfer girder system
for the stilt floor. Floor slabs and beams are considered to act as rigid diaphragm to
transfer the lateral forces to the supporting walls. Toilet is sunk by 100 mm. Staircases

are provided with mid-landing between the floors as per architectural layout.

Various loadings are applied and analyzed for various load combinafio‘ﬂs aqnper
IS -875-(part- 5)1897. The results of all load combinations are leYIGW}i

members are designed for maximum forces developed.
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10

Forces and moments from the 3 dimensional analysis output for the worst combination
are used for the design of the structure. Response spectrum method is used for earthquake
dynamic analysis. The super structure members are designed for actual flexure, shear and

other forces for the worst load combinations.

BUILDING RESPONSE LIMITS:

Deflection Limits:

For Reinforced concrete works: Limiting values of deflection (Short and Long term) as
per clause 35.3 of IS: 456-2000 is followed in the design. - Limiting value for short term
deflection is considered as span/250 and for the long term deflection is considered as

span/350 or 20mm whichever less as per IS 456 - 2000.

LOAD COMBINATIONS:

Load combinations shall be as per IS 1893:2016 (Part T) using Limit State Design
(LSD) approach. Partial Safety Factors for Loads for Limit States of strength and
serviceability shall be as follows;

Load Combinations to be considered for strength and serviceability checks

Load Combination Limit Sate of Collupse Limit Sate of Serviceability
DL LL WL/EL DL LL WL/EL
DL+LL 1.5 1.5 - 1.0 1.0 -
DLALLA+/- WL 1.2 1.2 1.2 1.0 1.0 1.0
DLALL+/- EL 1.2 1.2 1.2 1.0 1.0 1.0
DL+/- WL 1.5/0.9 - 1.2 1.0 - 1.0
DL+/- EL 1.5/0.9 - 1.5 1.0 - 1.0
DLALL+/- WL 1.2 1.2 0.6 - - -

Note: * This value is to be considered when stability against overturning or stress
reversal is critical !

Additional Design Load Combinations to be considered ONLY whenji.Cl'aus

6.3.3 is applicable.
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Load Combination to account for Design Vertical Earthquake effects

Load Combination DL LL EQx EQz EQy

DL+/- EL 1.5 - 1 0.3 0.3
DL+/- EL 1.5 - 0.3 1 0.3
DL+LL+/- EL 1.2 12 1 0.3 0.3
DL+LL+/- EL 1.2 1.2 0.3 | 0.3
DL+/- EL 0.9 - 1 0.3 03
DL+/- EL 0.9 - 0.3 1 0.3

Note:

These load combinations should not be considered for serviceability checks.

Where;

e DL = Dead Load,

e LL=Live Load,

o WLx & WLy = Wind Load in X and Y direction,

e ELx & ELy = Seismic Load in X and Y horizontal direction and

V. FOUNDATION SYSTEM:

Foundations are designed depending upon Geo technical investigation
report and will dissipate all the vertical and horizontal loads safely to the soil. As
per the soil investigation report received from geotechnical consultant, the

following are their recommendations,

% Soil Investigation Report - Geotech Consultancy

% Foundation Type - Isolated Footings QV,(X o

% Safe Bearing Capacity - 400 kN/sq.m. \ /3
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% P.C.C (1:4.8) bed below foundation -150mm
< Any deviation if observed during execution other than that available as per
bore log may be brought to the notice for further suggestions.

V1. DESIGN PHILOSOPHY

The designs of the RCC elements are made using the limit state method with
appropriate load factors as per IS 456:2000 and IS 13920:2016

The detailing of the structural elements shall generally confirm as per
IS 13920:2016. Lapping in the columns/vertical elements shall be within the middle third

portion of the floor height as per the ductile detailing.
VII. DESIGN LIFE:

The design life of the building is assumed as 50 years. This requirement is
applicable only for concrete works and not applicable to replaceable finishing materials,
water proofing membrane and thermal insulations (if any). Hence periodic maintenance is

required for all replaceable material for longer life.

PERMISSIBLE DRIFT LIMIT:

e INTER-STOREY DRIFT
As per IS1893 (Partl) :2016 & IS 16700 : 2023, Storey drift in any storey due to

minimum specified design seismic lateral force shall not exceed 0.002 times the storey

height or hi/250.

e OVERALL DRIFT

Lateral sway due to wind load should not exceed H/500 (H is the total

height of structure).
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TABLE: Story Drifts
> H/500
Story Output Case | Direction Drift B::i::tg /or Check
0.002

TERRACE | DConS1 X 0.000491 | 20.8 0.0416 | OK
TERRACE | DConS1 y 0.000352 | 20.8 0.0416 | OK
TERRACE | DConS2 X 0.000593 | 20.8 0.0416 | OK
TERRACE | DConS2 Y 0.000401 | 20.8 0.0416 OK
TERRACE | DConS3 X 0.001271 | 20.8 0.0416 | OK
TERRACE | DConS3 y 0.00039 | 20.8 0.0416 | OK
TERRACE | DConS4 X 0.001368 | 20.8 0.0416 | OK
TERRACE | DConS4 y 0.000433 | 20.8 0.0416 | OK
TERRACE | DConS5 y 0.001074 | 20.8 0.0416 | OK
TERRACE | DConS6 y 0.001671 | 20.8 0.0416 | OK
TERRACE | DConS7 X 0.001509 | 20.8 0.0416 | OK
TERRACE | DConS7 y 0.000452 | 20.8 0.0416 | OK
TERRACE DConS8 X 0.001607 | 20.8 0.0416 OK
TERRACE | DConS8 Y 0.000494 | 20.8 0.0416 | OK
TERRACE | DConS9 Y 0.001389 | 20.8 0.0416 | OK
TERRACE | DConS10 Y 0.00204 | 20.8 0.0416 | OK
TERRACE | DConS11 X 0.00135 | 20.8 0.0416 | OK
TERRACE | DConS11 Y 0.000328 | 20.8 0.0416 | OK
TERRACE | DConS12 X 0.001411 | 20.8 0.0416 | OK
TERRACE | DConS12 Y 0.00037 | 20.8 0.0416 | OK
TERRACE | DConS13 Y 0.001513 | 20.8 0.0416 | OK
TERRACE | DConS14 Y 0.001899 | 20.8 0.0416 | OK
TERRACE | DConS15 X 0.002184 | 20.8 0.0416 | OK
TERRACE | DConS15 X 0.002056 | 20.8 0.0416 | OK
TERRACE | DConS15 Y 0.000639 | 20.8 0.0416 | OK
TERRACE | DConS16 X 0.002142 | 20.8 | 0.0416| OK
TERRACE | DConS16 X 0.002267 | 20.8 0.0416 | OK
TERRACE | DConS16 Y 0.000715 | 20.8 0.0416 | OK
TERRACE | DConS17 Y 0.003216 | 20.8 0.0416 | OK
TERRACE | DConS17 X 0.00084 | 20.8 0.0416 | OK
TERRACE | DConS17 Y 0.002398 | 20.8 0.0416 | OK
TERRACE | DConS18 Y 0.002911 | 20.8 0.0416 | OK
TERRACE | DConS18 Y 0.003732 | 20.8 0.0416 | /OK . A
TERRACE | DConS$19 X 0.00265 | 208 | 0.0416| [OKN\ L, |7
TERRACE | DConS19 X 0.00249 | 20.8 0.0416 .OK‘)OQ/X ) x/f
TERRACE | DConS19 y 0.000763 | 20.8 0.0416 | OK | T
TERRACE | DConS20 X 0002575 | 208 | oo416| oK
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TERRACE | DConS20 X 0.002731 | 20.8 0.0416 | OK
TERRACE | DConS20 y 0.000845 | 20.8 0.0416 | OK
TERRACE | DConsS21 Y 0.004054 | 20.8 0.0416 | OK
TERRACE | DConS21 % 0.000948 | 20.8 0.0416 | OK
TERRACE | DConS21 Y 0.003032 | 20.8 0.0416 | OK
TERRACE | DConS22 Y 0.003603 | 20.8 0.0416 OK
TERRACE | DConS$22 Y 0.004629 | 20.8 0.0416 | OK
TERRACE | DConS23 X 0.002492 | 20.8 0.0416 | OK
TERRACE | DConS23 % 0.002332 | 20.8 0.0416 | OK
TERRACE | DConS23 Y 0.000638 | 20.8 0.0416 | OK
TERRACE | DConS24 X 0.002379 | 20.8 0.0416 | OK
TERRACE | DConS24 % 0.002535 | 20.8 0.0416 | OK
TERRACE | DConS24 Y 0.000704 | 20.8 0.0416 | OK
TERRACE | DConS25 Y 0.004167 | 20.8 0.0416 | OK
TERRACE | DConS25 X 0.000814 | 20.8 0.0416 | OK
TERRACE | DConS25 Y 0.003145 | 20.8 0.0416 | OK
TERRACE | DConS26 Y 0.003483 | 20.8 0.0416 | OK
TERRACE | DConS26 Y 0.004505 | 20.8 0.0416 | OK
TERRACE | DConS27 X 0.001862 | 20.8 0.0416 | OK
TERRACE | DConS27 X 0.001949 | 20.8 0.0416 | OK
TERRACE | DConS27 Y 0.000587 | 20.8 0.0416 | OK
TERRACE | DConS28 X 0.000556 | 20.8 0.0416 | OK
TERRACE | DConS28 Y 0.002356 | 20.8 0.0416 | OK
TERRACE | DConS28 X 0.000783 | 20.8 0.0416 | OK
TERRACE | DConS28 Y 0.002875 | 20.8 0.0416 | OK
TERRACE | DCanS29 X 0.002248 | 20.8 0.0416 OK
TERRACE | DConS$29 X 0.002333 | 20.8 0.0416 | 'OK
TERRACE | DConS29 Y 0.000685 | 20.8 0.0416 | OK
TERRACE | DConS30 X 0.000699 | 20.8 0.0416 | OK
TERRACE | DConS30 Y 0.00298 | 20.8 0.0416 | OK
TERRACE | DConS30 X 0.000876 | 20.8 0.0416 | OK
TERRACE | DConS$30 Y 0.003558 | 20.8 0.0416 | OK
TERRACE | DConS31 X 0.00209 | 20.8 0.0416 | OK
TERRACE DConS31 X 0.002137 | 20.8 0.0416 OK
TERRACE | DConS31 Y 0.000545 | 20.8 0.0416 | OK N
TERRACE | DConS32 X 0.000696 | 20.8 0.0416 | OK S0\
TERRACE | DConS32 Y 0.003093 | 20.8 0.0416 | /OK A
TERRACE | DCons32 X 0.000689 | 20.8 | 0.0416| | ._Ova\/T‘ 1ol
TERRACE | DConS32 Y 0.003433 | 20.8 00416 | OK | A /
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STORLEY FORCES:
[ Base Rezctions - o x
File Edt Format-Filter-Sort  Zelect  Options
Units' As Noted Hidden Coumns. No Sort Nanz Base Reactions
Frar: ({[Output Case] = TQX OR {Quiput Case} = EQY” OR [Qutoul Case} = 'R5)7 OR {Outpul Case} = RSY}
OutputCase | CaseType | StepType | Step Humber X FY Fz My MZ
| kN kN kN KN-m KN-m
.“IhS:uli:‘, Step By Step 1 -1288.2458 3 ] 0 28772 5.95-37 16310 3847
EQxX ] VLiwsuln'. Step By Step 77 2 -1‘2;5.’2&55 = 5 F ﬂ . 2977833392 173357766 .
EQX LinStatic SiepBrSEE; B 3 -1243 2483 ] . o e -29787,8525 14482.5000
T E EQY L-i'l;laliﬂ Slep By Slep o 1 _-E ) 2208 3848 773 6-.70?-3- --5_3934 i : ]
EQY LinStatic Step Sy Stzn e ] 22082646 o 232802 cowresl |
By “LinStatie. .S'.Ep s;éle; - 3 a| 2208250 ) o soess| esansosd] |
RsK UnRespSpec Hax 1243 2423 18,2357 0 112297 241457948 176970346
RSY LunR:s;;;;; . 184289 | 2206 359 T 337231483 25077 sl a0m]
< >
Record. (1 1 » 1w o3 ~ AddTables.. . Cone
+ =}

From the above tables, it is observed that scale factor values are matched in both the axis.

Story Stiffness and Strength (Soft Story Check):

As PER 16700: 2023 Parameters influencing stiffness and strength of the building
should be so proportioned, that the following are maintained:
a. Lateral translational stiffness of any story shall not be less than 70 percent
of that of the story above.
b. Lateral translational strength of any story shall not be less than that of the

story above,

Stiff X Stiff Y i
Story Output ' : Check (%) freulre Status
Case kN/m kN/m d _
TERRACE EQX 116931.378 0| 114.395399 70 7ORSF O
6TH FLOOR EQX 133764.117 0| 98.4315659 70| QK 0\
/ Al
5TH FLOOR EQX 131666.115 0| 97.6994529 70| ok j;:.\|
v [\ X )
4TH FLOOR EQX 128637.074 0| 10262502 70 [Tok |/, y
3RD FLOOR EQX 132013.823 0| 120.137391 700 KLY/
2ND FLOOR EQX 158597.963 0| 101.748787 70 | SOKEE
CLIENT: SHRIRAM SHANKARI APARTMENT DESIGN: Stilt +6 Floors
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1ST FLOOR EQX 161371.504 0| 154,514666 70 OK
PLINTH EQX 249342.64 0 0

TERRACE EQy 0 | 124077.151 | 165.462177 70 OK
6TH FLOOR EQY 0 | 205300.755 | 126,910393 70 OK
5TH FLOOR EQyY 0| 260547.995 | 114.90279%4 70 OK
4TH FLOOR EQY 0] 299376.927 | 114.246704 70 OK
3RD FLOOR EQY 0 | 342028.271 | 122.385031 70 OK
2ND FLOOR EQY 0 | 418591.404 | 137.309658 70 OK
1ST FLOOR EQY 0| 574766.425 | 214.867232 70 OK
PLINTH EQY 0 | 1234984.70 0

Modal Participating Mass Ratio:

As per IS1893 (Partl) :2016, In Buildings located in seismic Zone II
and 1IIL, it should be ensured that the three significant modes together contribute 65
percent mass participation factor in each principal plan direction and total modal mass
participation ratio should be greater than 90 percent. Table Below shows Modal

Participating Mass Ratio of Proposed Building.

[ Modal Padticipating Mass Ratios = ] X i
File  Edit Format-Filter-Sert  Saizct  Options
Unis: As loted Hidden Columns, No Sort: Hone I4odal Part'cipating Mass Ratics '
Fiter: Hone |
Case Made Periad ux uy vz Sumux SumuyY SumuZ RX [
sec
Medal D 1 2.588 ) 0842 S.921E-06 0 084z 5821E-08 i 0 2 29SE-05
B — Headsl _—E 1.825 -{"a_GDI]I G.?Aaé o 0542 ‘ D .7-401'] o : G 2583 i
)—J‘ HMedal 3 1518 g.oc21 0 0ags : m}v 07482 [ 0.0027 |
Itadal 4 0278 0.1058 o 0 07482 4 b
Hedal 3 0.583 ) noz2z8 0 L} 0.57:28 07482 0 1.812E-08
Iedal 5 J 0.493 B 0 Elig: 70 0.9725 ) 65951 ) 0 = 0.455
ladal V? 041 1.821E-08 8. 447E-08 [} i 0.9728 0.8351 K [ 5 ESEE-08
ltcdsl 8 0.407 D.00s2 o001 0 0.9788 0.8851 G 0.0001
N Kodal 9 0.:274 20014 g0u04 o 0.8802 G.8355 o 0.0002
Htadsl 10 031; 20004 S.124E-07 V IJ I 0.8308 08585 ) 0
HMedsl " 0.238 1.001E-0¢ o - o 3.9805 0.68E8 o .0__
Medal 12 0.3g ‘J.OGZ’l 2.143E-05 = 6 0.8827 0.8%58 - 0. N
| el T 0232 vooz| 220 of  osem acase “aF
3 3
Racord. €e lingl 3 1> & > |of24
P TeRojns b Hs Gl L ue fo—3
‘l|l134 T ] T l
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Torsional Irregularity Checl::

As per 1893: 2016, in torsional irregular buildings, when the ratio of maximum
horizontal displacement at one end and the minimum horizontal displacement at the other
end is in range of 1.5-2.0, the building configuration shall be revised. But here the ratio is

within limits so no need of revision.

I3 Story Mac Over Avg Dizplacements = 0 X
File  Edt Format-Filter-Sart  “slest  Oplions
Unts AsNotad Hidden Columas No Sort None Esmw Max Over Avg [‘.rs.phr_emems ) *
Filar ifStory] = 15T FLOOR OR (Stery} = 2HD FLOOX OR [Sicry] = 2370 FLOOR' OR {Story] = 47+ FLOCR' OR {Stosy] = 'STH FLOOR' GR {Story] = &7H FLOOR' OR [Story] = TERRACE)
AR HC it Cagal 2 DSV 09 Hiyecys Fagel 2 DGV
Story Qutput Case Case Type Step Type Step Number Direction Mazirnum Average Ratio A
mm mm 1
» RAALT RASX LinRespSpec ifax X E73 ER.207 e |
| emroom RSX LinRzspSpec Hax X §4.938 €347 1028 |
STH FLOOR RSX LinResaSgec Max » _;o_—n'; ...... 13078 1028 eig|
STHELOGR REX LinRespSoec tax X i24m szsm 1023 L]
~ JRD FLOOR REX LinRespSpec Max X 28118 34339 1.621
2ND FLOOR RSX LinRespSpeo Hax ‘ X 25845 578 o 1G|—;
15T FLIOR RSX LinResp3pec Max X 18,751 1852 5014
TEDJU‘CE- RSY LinRespSpec Max ¥ 44828 13122 1142 I
E’!’HVI;LU(IFE 3 RSY LinRespSpec .':15?7.7‘7 g - Y ™3 13452 _33_9:-“““—_ ; | 13%
STHFLDOR RSY LinResp3pec ATl '-‘ﬂ;.-“ "'_"_'_'___Y" =3 _--.-_-_EI_EfZ i 2-5 n‘-l 1 ];
ATHFLOOR R3Y LinRespSpen Max v 252 22528 (N1 E]
T ;D ;LOD‘R“ il RsY LinRespSpec Max ] i X 18384 1BETS 1.101
2NDFLOOR RSY LinRzspspec e ”'4;'( N Y 11.75% 12 Eé’?r R |.Eé‘.‘-‘
1ST FLOOR RSY LinRsspSpec Max ¥ 513 — £712 1673 lw
mecord 2 o< 1 > fof1d [ AdéTabies. |

75{.‘g:|m‘hn—lm*fi 4?:; -":'r-"'-Fs-—*‘zs-lns-ﬂgu—“?é—%u_l;sﬂw'—Frks—w?rmﬂ—f—ﬁilen——trnﬂrr—ﬁﬁiﬂﬂi7 o
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FOOTING DESIGN:

DESIGN OF BI-AXIAL ISOLATED RCC FOOTING (IS 456, 2000)

Building Name TOWER 10

Footing Number: F12

Node number ' 108

COLUMN

Length (I, dim. || Z axis ) = 750(mm
Breadth (b, dim. || X axis) = 300(mm
FOOTING

Foot length (L, dim. || Z axis) = 2.75|m

Foot Breadth (B, dim. || X axis) = 2.50|m
Thickness of fooling () = 800 |mm
Clear cover of footing = 50 [mm
Main bar dia of footing = 16(mm
Effective depth of footing = 742 mm
Selfweight of the fooling = 137.50 KN
Area of Footing(A) = 6.88 m?
Sect mod of foot about Z axis (Zz) = 2.86 m’
Sec mod of foot about X axis (Zx) = 3.15 m’
MATERIALS OF CONSTRUCTION

Grade of concrete f,, = 25|N/mm*
Grade of steel f, = 500|N/mm*

CHECK FOR GROSS BEARING PRESSURE

Safe MET bearing pressure = KN/m?

Safe gross bearing pr. = 462.70 KN/m’

Unfactored load case number = 0

Axial load from output (P1) = 2691.73 [KN
Moment about Z axis (M) = 5.02 [KN-m
Moment about X axis (M,) = 319 [KN-m
Depth of top of foot. from ground = 2.5|m
Unit wt of soil = 19|KN/m’*
Weight of soil retained above fool = 315.88 KN

P = (P1+soll+fool seif wi) = 3145.10 KN

Maximum bearing pressure = 460.24 KN/m®
Minimum bearing pressure = 454.70 KN/m’
Hence footing is safe against max gross bearing pr.

DESIGN FORCES

Factored load comb. no. 0

Axial load:(P,) = 4037.589|KN
Moment about Z axis (M,,) = 7.53675(KN-m
Moment about X axis (M,,) = 4.7871|KN-m
Maximum effective soil pressure p. .

(Pu/Area+ MuziZz + Mux/Zx) = 591.44 KN/m’

Minimum effective soll pressure p, i

(Pu/Area - Muz/Zz - Mux/Zx) = 583.14 KN/m’

Design of footing Is done using above maximum effective soil pressure

global

Breadih 2.5 m )I(

5,

—_ :
‘globa ; glozbal

L <

glahal
X
'l Length 2.75'1n

Footing Dimensions

(net pr. + depth of fool * soil unil wt)
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CALCULATION FOR BOTTOM STEEL

Mu about X1 X1 = ( pe max x length’/2)= 295.72 KN-m per meter
Mulimit = 1830.97 KN-m per meter

A= 0.5/a 1- 1- 4'6M’ﬁ bel The section is singly reinforced

£ \ f.bd
Hence, Ast = 940,487 mm’
Min Ast = 890.400 mm- (0.12 % for slab, ¢l 26.5.2.1)
Spacing = 213.78 mm (considering max of above two calculated values of Ast)
pt provided = C013 %
Hence provide 16 mm dia bar @ 213 mm c/c pareliel to length of footing ( | to Z)
Mu aboui BT N1 = ( pe max x length’/2)= 357.82 KN-m per meter
Calc. Ast = 1144.445 mm’ The section is singly reinforced
Min Ast = 890.4 mm’ (0.12 % for slab, cl 26.5.2.1)
Spacing = 175.69 mm (considering max of above two calcufated values of Ast)

pt provided = 0.15423786 %
Hence pravide 16 mm dia bar @ 175 mm c/c pareliel to breadth of fooling ( || to X)
|Arrangement of bottom reinforcement as per above design is shown below

16 mm dia bar @ 213 mm c/c

i
¥

16 mm dia bar @ 175 mnj c/c

Ll

1 1
coling Leng mm Breadih 2500 mm
| Sec1-1 |
1492 300
It " T2
L1j A K
. I |
| i
*a D a
I l—I-l-‘!—u—-
- T 1
2 _Lob . [m 7
N1 _._é_._l-. . ! A .1
ol R T

! ]
7l e e oy
|

Bre

Footing Lengin 2750 mm
PLAN

|N
o
o]
| .I
=
25
e
X
(7%
()
o
it
5
3
3
‘\§ ik |

CLIENT: SHRIRAM SHANKARI APARTMENT DESIGN: Stilt +6 Floors

STRUCTURE NAME : | TOWER 10

TITLE:  REPORT  ON
PLACE: CHENGALPETTU TALUK, STRUCTURAL DESIGN.
KANCHIPURAM




20

CHECK FOR ONE WAY SHEAR :
One way shear at critical section L1- L1

Distance of critical sec. from edge of footing = 0.258 m

Shear force Vs =pe max x 0.258 x 1m width of footing =
Shear stress 7,=Vs/hd = 0.206 N/mm~*
Te = 0.27 N/mm*

tv < tc hence O.K.

One way shear at critical section L2- L2

Distance of critical sec. from edge of footing =

Shear force Vs =pe max x 0.358 x 1m width of footing =
Shear stress 7,=Vshd= 0,285 N/mm~

T = 0,29 N/mm~

tv <tc hence 0.K.

CHECK FOR TWO WAY SHEAR

Ref.cl 34.2.4 and ¢1.31.6.3 of IS 456 : 2000
Allowable shear stress 7, jionae = Ki7e
ks =(0.5+be) = 1.6 >1
Hence, k= 1

7. =0.25 (fck)"* = 1.25 Nimm*
Ty atowable = Ks X 5, = 1.25 N/imm*
Shearforce Vs =591435(2.75x25-1492x1.042) =
Length of critical section = 2 x ( 1492 +1042) =

Area of the critical section (length of critical secxeff.d)=
Hence shear stress 1, = 0.837 N/mm*

tv < allowable hence 0.K.

152.590 KN

0.358 m
211.734 KN

3146.64 KN
5068 mm

3760456 mm®
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COLUMN DESIGN:
COLUMM DESIGH
Input Data
Breadth b =
Depth D =
Ciear cover cc = 43 50 mm
Effective cover d = 8050 mm
Effective Sreadth b = 239.50 mm
Effecties Dapth i} = 659 50 mm
Length of column L = 29%m
Depth of Bsam/Siab framing into caln (Major) 2d =
Depth of BEaam/Stab Framing into coln (Minor) Bd =
Ciear length in major axis LcorlLo = 235m
Cisar height in minor axls LcorLlo = 250 m
Effective iength factor B = 190
Effective langth of column Leff (x-dir} = 282m
Effective fength of colums Leff (y-dir) = 3C0m
Axial Load (Factored) M = G708 54 KN
Moment about major axis  {Factored) M = 754 KN-m
tMoment about minor adis (Factored) iy = 1% KM-m
Characteristic strength of concrete foh = o MNimm*2
Characteristic strangth of steel Fy = 500 N/mm*2
Design Calculations:
Stepi: Check for Slenderness ratio LeffiD = 3.76 <12
Chech for Slenderness ratio Leffib = 10.00 <12
Design a Short Column
gax = 0.00 mm
zay > 400 mm
Sienderness limits for celumn Lo<&0b 250m < 1600 m
Step:2 Check for moment due to minimum eccentricity
Minimum Eccentricity (LS00 + d or bi30) or 28 (whichever is ax = 2000 mm
ey = 1500 mm
A.) Moments due to Min eccentricity Mex = 73.41 KM-m
May = 5508 KMN-m
Step:3 Calculation of Additional Moments
Assyma Percentage of Reinforcement p = 279 %
Renforcement Equally Distributed on Faur Face
Puz = 4585 31 KN
d'!d along x-dir = 910
db aleng y-gir = 720 IRy,
Aleng «-directicn i :
M= 0,207 W
k2 = 0425 -
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Along y-direction

ki =
K =
Eb=(h1 + k2 piFch)Fck b ) Pbx =
Pby =
k = {Puz - Pu)/{Puz - Pb} j =
Ky =
B.) Additional Moments Max =
May =
Step:d Total Moments for which the column is to be designed are
D.) Final Moment Mux =
Muy =
Step:s
Pu {Fch bD =
piFck =
*Refer CHART 48 From SP 16 : 1980 for red valuss
Pu/Fch bD= 1 85 piFch= 01118 diD =910
Mux1!Fch D2 =
Mux1 =
‘Refer CHART B0 From SP 16 1980 for red values
Pu/Fch 045 piFch= 0.1116 dib =020
Muy 1/ Fck bDA2 -
Muyt =
Wux/Muxt =
Muy/Muy 1 =
PufPuz =
an =

Step:& Longitudinal Reinforcemel

(Mux/Mux1)*an + (MuyiMuy1)*an =

Area of steel Required Asc =

0.1584
004
143117 KN
1060.17 KN
0.25
032
000 KMN-m

0.00 KMN-m

73.41 Kh-m
55.06 KN-m

085
a1

0.09%

400.78 KI-m

0.076
126.56 N-m
013
044
Q.75
192
0.24 <1

6277.50 mm*2

Larger dia Smatler dia

Select Bar dia Select Bar dia =

Mo of bars Req 128 o, of bars Req = 1.8
Mo of bars Prov 12 Ilo. of bars Prav = 2
Area Prov 586042 |Ares Prov =) 402

Area of Steel Provided Asc (pro} =

§292.61 mmA2

Percentags of Steel Provided = 250 %
Provide 12Y25+ 2Y16 as longitudinal reinforcement
Step7 Lateral Ties
1. Pitch: { take whichever is lesser)
i 16¢ smaller dia of main steel = 250 08 mm
ik 208 mm = 200.00 mm
Pi = 20000 mm
2. Diameter (whichever Is greater )
L 14 x largest dia of main steel = 6.25 mm
Il 8mm = 300 mm
Dia = 3.00 mm
Therefors provide Y8 @200clc as Lateral ties "
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BEAM DESIGN:

KANCHIPURAM

CHENGALPETTU TALUK,

TITLE: REPORT
STRUCTURAL DESIGN.

ON

SHRIRAM SHANKARI APARTMENT
SANKAR AND ASSOCIATES
Clizat IM/S SHRIRAM SHANKARIL
Job Ma Date 09-03-2026
Page Type jCalculation Sheet -TOWER 11 Fregared By AS Revision
Section |Design of Benn as per IS 456 BeamlMo| BIS Checked By NA Date Revised -
SECTION DETAILS Floor Leval ©  Fhrst Floor FORCE DETAILS FROM ETAR : B350
Width af the beam B = 30000 mm Max sagmng nement of the beam = 16857 Kim
Depth of the beam D = 60000 mm LHS Support mement of the beam = 23133 kHm
Clear cover of the bezm C: = 25 mm RHS Suppori moment of the beam = 21118 KHm
Grads of concrete fa = 28 Mimm™2 Torscnal Moment = 039 ¥Hm
Grade of steel B = 500 Mimm*? Shear force at LHS of the beam = 24018 K
Effecuvs bength of the beam L - 6 m Shear force st RHS of the beam = 230,79 KN
Shear foree al concentrated load location = onn KN
Design of bean at LHS section esian of beam at Max sagaing section Desian of beam at RHS section
Tension Reinf, Tension Reinf, Tension Reinf,
Bending Mt (Mujie = 1319 Bending Mt (Hux = 16937 iNm Bending Mt (Man = 2287 ¥HNm
Breathofthebzamee = 300 flhebzam@ = 300 mm Breathof thebeame@ = 320 mm
Effactive & o = 559 mm sover (I = 430 am Effechva caver (d% = 55¢  mm
Effective depth (diz = SHI4 mm fective depth(diw = 55700 mm Effecivedepthi(dy. . = 5S4+ 04 mm
%, maxfd = 04540 # maxid G 4560 mmad 04580
K Munk(bd" 2 ) = DI044 (2411) Ky= Mouibd" o) = 80719 (131m) Ki= M=n/ibd"2fu) = 00059 (2397)
Kt = 0.1333 K 41338 4% = 01332
Hence comg. reinf. NOT reqd. Hence corap. reinf. NOT requl. Hence comp. teinf, NOT reqd.
Eif Cover d'{Co:np: = 430 mm Caver d‘((‘-nulp) = 559 mm Eif Caver d{Comp) = 430 gy
Ayt - 1549 gy Ay lim = 1585 gt Aglun = 1549 gt
aA, = 2 ! A&, = 0w’ A4, - 0 i’
fsc = 00 pn’ fie = 00 jimm? fse = 00 jvmm!
Ayregd = 1139 Agreqd 7t Aqreqd = 1020 gt
Layer Ist >nd Layer Ist 2nd 3ird Layer 1st 2nd ird
Dia of reinf 1] 16 Dia ofreinf 20 16 12 Dia ofreinf 20 16 12
Raqd Mo 37 Doz RegdHo 2.8 0 ] Regd Mo, i3 044 a
Prowided 3 2 Provided 3 a n Provided 3 2 0
Astprov 42 402 Astprov LER g i} Astprov 942 402 0
Fpe—" = L% Avpmatit = M2 ol - = 185 @'
Compression Reinf, Cownpression Reinf. Conpression Reinf,
Aursagint = & am? Aurnguaat = o o’ Annpat = a mm?
Avran = 8712 ? Astan = 392 g’ Aurmn = 672 mp'
Layer Lst d Jed Layer Ist Jad 3rd Layer 1st Ind 3rd
Dia afremnf 20 16 12 Dia ofraanf 20 16 12 Lia of reinf 20 20 12
Reqdllo 13 ] [] Reqd g 13 7 [ Regd 1o n ] 0
Provided 3 o o Frovidzd 3 a 0 Provided 3 0 n
Astprov. a4z 0 0 Ast prov 943 il a Astprov 242 1] 0
= M gt Aupuedie = g Aurpasiid 042yt
Torsivnal Reinforcernent Shear Check
= MII8 KN Tersional Kament 039 dNm Shear fore = 25079 kN
= 47 e’ [ = 148 Nimm' Te=Vuubd = 41 nmm?
%2 of ranf pravidad = 03 % I max = 318 Mo’ %% of remnfpravidad = 08 %
Dasign Strass = 060 ypmm? My = g4 @im Dasign Strass = 060 1
1 maz = 30w’ M, = 000 idim L maz = 310
1 Legged 8 mm Diastimugs Stirrup spaongreqd = B84 H mm 2 Legged 8§ nm Dia stinrups
Design Shear reinf Sideface Renfreqd = 000 mm"2 Denga Shear rainf
Reqd sturup spac = 16653 mm Provide 2 Mosef 12 mmoa EVF Reqd shirup spac = 72215 mm
Prowvad shimup spac = 125 mm Astprov = 4514 Prowead stumip smac = 125 mm
CHECK FOR DEFLECTION : Asper IS 456 Design ¢ = 3725
Provided area of reinforcement = 943 Modificanen faclor - Tangiou reinf = 123
Mubid™) = 182 Medification factor - Comp. rainf. = 116
. ctieal Span ! Effechve depth Ratio = 162 Allowable Gpan E{fective depih Rahio = 3387
sart Condition = Coatmuais Hence SAT 1 Deflaction =
i ] Baottom weel Top stes! Sturups Side Fate
it 228 Saight | Curil | Whoals | THS RAS Ends | Ml Renf| =
B13 300 x 600 3vu I - v I 3Y2042Y16 I 3Y20+2Y16 2L Y8128 | 2L Y873 Y12 ENF
-
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SHRIRAM SHANKARI APARTMENT
SANKAR AND ASSOCIATES
Client IM/S.SHRIRAM SHANKARI
Tab Mo Dats 10-03-2026
Psge Type jCalculation Sheet -TOWER 10 Prepared By MS Rendon -
Sechow [Design of Beam as per IS 456 | Beam Mo I Blo Checkad By NA Dale Revised Z
SECTION DETAILS Floor Lsvel  First Floor FORCEDETAILS FROM ETAR : B273
Width af the beam B = 20000 Mazx sagging mement af the beam = 105384 Kim
Depth of the beam D = 60000 LHS Support momsnt of the beam = 15094 Mm
Clear caver of the beam C: = 25 mm RHS Support mament af the heam = ML KMm
Gradz of concrets fa = 25 Mmm™? Totaonal Moment = 000 ¥Nm
Grade of stzel Fy - 500 M/mmtl Snear force 2t LHS of the bzam = 186,76 KN
Effsctive length ofthe beam L = 6 m Shear farcz at RHS of the beam = 16348 KN
Shear forcs al ¢ irmted load [ncation - 000 KM
Design of beam at LHS section Design of heam at Max sagging section Design of bean at RHS section
Tension Reinf, Tension Reinf, Tension Reinf.
= 15094 jNm Bending hit (Muu = 10584 kNm Bending Mt 0o = W7 Km
Breath ofthebsamm = 200 mm Br; @ebeame = 200 mm Breath of faebeam(s = 200 mm
Effectivecovar (d%: = 640 mm Efiective cover (&)s = 453 mm zaver {d = 640
Effechve depth (d)u = 33596 mm Effecuve depth (d)u = 35450 mm Effective depth (dn = 53585 mm
, max/d = {4530 z, max/d = (4580 %, maz/d 04580
Fo=NMmnAbd" 2 fa) = 01051 (24623) Ku= Mzefbd" 1) = BD0E%E (1L722) Ki=1dnk bd" 2a) = 0.0987 (1467
Kt = 01338 K = 01333 Y = 01338
Hence comp. reinf. NOT reqd. Hence comp . remfl, NOT reqd. Hence comp. veinf, NOT reqil.
Eff Caver ﬁ'((,'nmp\ = 455 mm Eff Coverd(Compy = 040 mm Ef Caver d‘-‘,CompJ = 455 wm
Ag lim = 1017 gy Ay lim = 1052 ! A lim = 1017 mpt
AA, = 0 g AA, = 0 ! Ay = 0
fic = 02 pmm? e = 00 pmm! fse = 00 Nmnd
Ayregd = 733 mm’ A rend = 481 gt A reqd = 690 gt
Layer st Ind 3rd Layer 15t Ind ird Layer Ist nd 3rd
Dia afreinf 25 20 12 Dia ofreinf 15 20 12 Dia ofremf 25 20 12
Regd Mo 1d 0 0 Regd Mo 1 a o Regd Mo 1’5 ]
Provided 2 2 0 Provided 2 1] 1] Pravidzd 2 2 L1}
Astprov 982 i} 0 Ast prov 932 0 0 Astprav 932 0 1}
Aanpuaid = 9! g Auspuata = 98] mn’ Byt = 98! gt
Compression Reinf. Compression Reinf, Compression Refuf.
Aurnqust = g mm! Farnguiat = 0 mm! Ausngiad = 0 mm’
Ava = 4P ! Amma = 357  gm’ Aaas = 491 gl
Layer Ist 2nd ird Layer Ist nd 3rd Layer 1st Ind 3rd
Dia ofrainf 28 20 12 Dia of ranf 15 20 12 Dia ofrainf 25 20 12
Reqd 1o 1 ] 1] Regd blo 035 0 0 Regdlo 1 ] 1]
Frowided 2 [ ] Provided 3 1 1] Provided z 0 0
Astprov [T [ ] Astprov 032 ] 0 Astprov [ ] 0
Auvymain = 982 gt Auirgunit = 08 Angemtit = ) mm’
Shear Check Torsional Reinforcement Shear Check
Shear foree Vi = 16876 M Torsional Mament = D00 xbhn =
{.= Vouad = L5 e’ 1o = 000 pymnd = 153
%e afreinfprovidad = 092 % T max = 310 M’ % of reinf pravaded = 092
Design Stress = 08 pppmt [EA = pog KNm Desipn Stress = 062 peun?
L, max = 318 pyma? M,s = 000 kNm [ max £ = 310 pN?
2 Legged § mun Dia shmups Stirmip = 30000 mm 2 Legged 8§ mm Dia sturups
Design Shear ranf = 000 qmtl Design Shear yeinf
Raqd. stimup spac = 23383 mm ¢ Wos of 12 mmonEVF Reqd stimup spac = XM mm
Protved shrrup spac = 115 mm = 4524 mm’ Proivad sturng spac = 125 mm
CHECK FOR DEFLECTION : Asper 1S 156 Design service stress = 45 00
Provided area of ranforcement = Maodificainon factor - Tension reanf = Lal A
Mujbgn? = Modification factor - Comip. reinf = 123 7 )
Actual Span ! Effective depih Raho - Allowabla Span /Effective depth Ratio = 51.75 :
Sugport Conditien = ==sca¢ Heneo SAFE In Deflection == / )
Botlom sted Top stesl Shrmaps Sifls Fack - \ 77\ |
Bty o= Stmght | Comal | Whddl | ThS RHS End: | W et | X{y aif
Blé 200 x 600 2Y25 v | Y23 V2542720 SLYSA25 [ 2L vears | VIREVE | [ /
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SLAB DESIGN:

SHRIRAM SHANKARI APARTMENT
SANKAR AND ASSOCIATES
: % Client M/S.SHRIRAM SHANKARI
Jot Mo Date 10-03-2026
Page Typs [Calcudation Sheet - TOWER 10 Freparsd By SM Revizion
Section |Design of Slab asper IS 456 Checked By, NA Date Revised >
Slab tumber . S1 Floor level Firse Floor Reference gnd F113
SPANS : LOAD CALCULATION :
Shorter span ofe wrto beam B = 320 w Assume the thickness of he slab = 120,00 jum
Longer span c/c w.rio beam L = 350 m Effective Degth of the of the slab = 9500 mm
Width of support - shorter span - Left byl = 200 mm Salf Weight of slab = 3000 ¥M/m?
Width of suppsrt - sherter span - Righl bxr = 200 mm Weathenng course / Flasr fimshing = 1500 yti/m’
Width of suppart - louger span - Led byl = 200 mm Wall lead = 0000 ¥XM/m®
Width of support - louger span - Right byr = 200  mm LiveLead = 2000 y¥prim’
Clear Cover of slab: v = 20 wmm DL+LL = 6500 KMiwm’
Ratio Ly /Lx lyilz = 110 <2 1.5D L+l SL.L = 9750 ¥Mim?
DESICN ASTWO WAY SLAB
Suppert Condiien TWO ADJACENT EDGES DISCONTINUOUS

EFFECTIVE SPANS Asper 15 456

Shorter span: (Lx) +ue Alpha -x = 0042
Clear span + effective depth = 340w - veAlpha -x = | 005
Center to centre of supports = 38 m +veAlpha -y = | 0034
Effsctive span = 31 m -veAlpha -y - 0045
Longer span: (Ly)
Clear span + affschive depth = 340 m
Cenlter to centre of supports - 350 m Compressive Stength of Conerele = 2500 Mmun?
Effsctive span - 350 m Grade of steel = 50080 yjpum?
Aspect Ratio Ly/Lx = 148 43
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Paative moment along Shartar dir Mi+yz = 419 m/m [dxe o= 93500 mm [Kz+ = 9019 |Zx+ = 002350 wmm
Megative mament along Shorter dir Mz we = 559 m/m |dg- = 0500 oum Kz = 8015 |Zx- = 002350 mm
Posntive moment aleng Longer dir Ny +ye = 332 KMm/m 8500 mum |¥ys = go019 |Zy+ = 80750 nun
Hegetive moment along Longer dir My vz = 452 Kim/m|dy- = 9500 mm|Ey- = 6020 |Zy- = 90250 uo
REQUIRED AREA OF STEEL REQUIRED SPACING OF STEEL:
Artreg at mdspan along 2- dir ast+yex = 10374 mm? 10 mm diz at aadspan along z- dir = 545 mmde
Astreq at midspan along y- dir. ast4uey = £3589 g’ 10 mun dia at sudspanalong y-dir = 545 mm e
Astreq atcuppart along 2- dir ast -yex = 13939 mm? 10 mm dia at supportalong x- dir. = 545 mmec
Astreq at support along y- dir. astvey = 11387 mm’ 10 mm diz at supportalong y-dir = 545 mum e
Blinimum Ast requured astain = 14400 mm’® 8 mm dia for disinbution stzel = 349 mmfe
¢ mm da for fap of mid span = 1an mim o/
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Boltom remforcement along w- dir I Y | 8 | 140 ol I Prownided Ast(Bottam) = 35004 mm’
Bottom remforement along y- dit l Y | 3 | 140 mumclc I Provided Ast (Top) = oo mm’ —
Mubdn? 2y 048 P o AG
Top ranforcement along 2- dir I Y | ] | 140 mmeie ] Actual Span / Effective depth Raho = 3343 / d
Top reinforcement along y- dir | Y [ 3 [ 140w ole I Design service stress - §379 l’\
Mo on factor - Tension reinf = loo S
Medification factor - Comp renf a 108 { ;
Distnbution Stes! [v T 200 wmwmeic | Allowable Span Effective depth Ratis = 4600 )
- Hatica SAFFE in Deflectinn -+ o=
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SHRIRAM SHANKARI APARTMENT

SANKAR AND ASSOCIATES o
Chent IMiS.SHRIRAM SHANKARI
Job Mo Date 04-03-2026
Page Type [Calculation Sheet - TOWER 10 Prepared By, SM Rewision -
Section [Design of Slab as per IS 456 Checkad By, NA Date Revised -
Siab Mumber: $3 First Floor Reference gnd Fi
SPANS : LOAD CALCULATION :
Sherter span ¢/c wrto beam B = 364 m Assutie tha thickness of the sab = 120,00 mm
Longer span cfe wrto beam L = 485 m Effective Deplh of the of the slab = 8500 mm
Width of support - shorter span - Let xl = 200 Self Weipht af slab = 2000 gM/m'
VWhdth of support - shorter span - Raght bxr = 200 mm Wea 1g course / Floor finshing = 1500 Kp/m?
Width of support - langer span - L2 byl = 200 mm Wall load = 0.000 KM/m?
V1dtk of support - langer span - Right byr = 200 mm Live Load = 2000 Kpsmi-
Clear Cover ef slab 35 - 20 oun DL+LL = 6500 gM/m?
Rano Ly/fLz Iyt = L340 ¢2 L SDL+15LL = 9750 yriim?
DESIGN ASTWO WAY SLAB
Support Condition TWO ADJACENT EDCES DISCONTINUOUS
EFFECTIVE SPANS : Asper 18
Shorter span: (L] + ve Alpha -x = 0053
Clear span+ effective depth - i m -ve Alpha-x = | 0071
Center to centre of supperts = it m +veAlpha-y = 003
Effsctive span = 364 m -ve Alpha -y = 0048
Longer span: (Ly)
Clear span -+ effecuve depth = 475 m
Center to centre of supports = 435 m Compresave Stength of Concrele = 2500 WNaam '’
Effactive span - 485 m Grade of st=el = 50000 pNpam?
Aspect Rahe Ly/Lx = 133 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Pasitive moment along Shorter dir Mx+ve = 685 EMm/m = o500 mm Kx+ = 0030 |Zz+ = 00250 mm
= mament along Shorter dir bz ve = 047 EMm/m = 0500 nm iz = B04: |Zz- = PO25SD mm
= mcment aleng Longer du My +ve = 432 KMmn/m = B500 mm|Kyr = gpM |Zys 80753 mm
Megative moment alang Longer dir My wve = 504 EMNm/m |dy- = 9500 mm Ry = D036 |Zy- = 20250 mm
REQUIRED ARFA OF STEFL : UIRED SPACING OF STEFL:
Astreg at midspan along %- dir. ast +vex = 17181 mm g 10 mm dia at nndspanalong z- dir = 457 mm ofc
Astreg at mudspan alang y- dir, 12733 mm? 10 mm &3 at smdspan along y- e = 545 mmofc
Astreg at support along x- dir 23344 mm? 10 mm dia at support along x- dir - 336 mm e
Astreg at support alongy- dir 14245 mm’ 10 1 dia at support along y- dir = 320 mmoelc
Munmum Ast requirsd astmin = 14400 mm’ 8 mm dia for distnbuhon stzel = 340 mmdc
0 mim dia for top of mid span = 100 mmele
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reniforcament along - dir. Y| 8 130 mm /e | Prowaded Ast (B attam) = 386,66 mm®
Boltom remforement along y- dir o [l 170 Provided Ast{Tap) = 008 mm’
Muwbdr2 = 074 =t
Top renforcement along - dir Y |3 130 /e I Actual Span / E ffzctive deptit Ralio = 3832 |
Tap ranforcentent along y- dic Y|3 L0 =i I Desigi serace stress = 12894
Madification factor - Tenston rainf = A}
Wodification factar - Comp ranf = 102 )
Dizstnbution Stee] I_‘;' J 3 l 200 mm e I Allowabl= Span [Effective depth Rano = 4600 \ ]
c==c o Hente SAFE s Defledon === -|’
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STRUCTURAL DESIGN REPORT

“THE BUILDING UNDER CONSTRUCTION IN S.F. No’s:- SF.Nos. 16/4A, 16/4B,
65/4, 65/5A, 65/5B, 76/4,76/5, 7T/1A, 77/1B, 77/2B, 77/2C1[A,B,C,D,E,F], 77/2C2,
T713A, 77/3B, 78/1, 78/2, 79/1, 79/2, 80/1, 80/2, 81/1, 81/2, 82, 83, 85, 86/1B, 86/1C,

86/2A, 86/2B, 87/1A, 87/1B1, 87/1B2, 87/2A, 87/2B, 87/2C, 88/1, 88/2, 88/3, 89/2,
89/3A, 89/3B, 89/3C, 89/4A, 89/4B, 90 & 95/4 Perumattunallur Village,

Chengalpattu Taluk, Kanchipuram District.”

TOWER 14 %X
MURUG

YESH, M.E.FIE,

3
Chartered Engineer F-1279323
Structural Engineer Grade-I

CMDA /SE/GR-1/2022/05/320
SANKAR & ASSOCIATES, ARCHITECTS & PLANNERS,
COIMBATORE-641 009
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Name of Project:

SHRIRAM SHANKARI APARTMENT

Name of the Structure:

RESIDENTIAL BUILDING -TOWER 14

Report by:

P.VETRIVELAVAN

Checked by:

S.MURUGESH

Approved by:

V.P.PONNUSWAMI

I. DESCRIPTION OF THE PROJECT:

The Proposed structure belongs to “M/S. SHRIPROP STRUCTURES PVT. LTD.

at Perumattunallur - Chennai.” Coimbatore. Purpose of this structure is to house

“SHRIRAM SHANKARI APARTMENTS TOWER 14”. The structure is designed for

Stilt + 6 typical floors. The location of the proposed structure is in Seismic zone TII {As

per IS1893: (Part 1)-2016-(annex-E)} in India. The structural design was carried out as
per 18456-2000. The dead load and live load are calculated based on 1S 875; Part 1 & 11,

Seismic loads are considered as per IS 1893:2016. The structure was analyzed using the

software- ETABS.

II. MATERIALS:

o CONCRETE

Concrete used for structural purpose shall be of grade M25 and comply

with the relevant provisions of IS: 456 - 2000. Normal coarse aggregates shall be

used for all concrete works. Ordinary Portland cement - Grade 43/53 (conforming

to IS 8112/12269), Portland Pozzolana Cement (conforming to IS: 1489 (Part 1)

shall be used in all structural concrete works.

Structural Elements

Foundation

Grade of concrete

Upto Stilt Roof for Column / Walls

Above Stilt Roof for Column / Walls

Beam and Slab

i
i

- M25

M25

M25
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o REINFORCEMENT

Steel reinforcement shall be Grade Fe500. Tt shall confirm to IS: 1786-
2008.Elongation percentage shall be 16%.as per IS-1786-2008
e STRUCTURAL DESIGN STANDARDS

Latest revisions of all applicable codes shall be mentioned below,
Unless otherwise mentioned:

Loads:
m [S:875-1997 Code of Practice for design loads for
Buildings and structure (Part- 1, 2, 4 & 5).
= [S:875-2015 Code of Practice for design loads for
Buildings and structure (Part- 3 - Wind Loads).
= [S: 1893-2016 Criteria for earthquake resistant design of structure (Part-1).
Foundations:
s [S:1080-1997 Code of Practice for design and construction of shallow
Foundations on soils (other than raft, ring and shell).
= [S:1904-1995 Code of Practice for design and construction of foundations
In soils general requirement.
= [S:2950-1998 Code of Practice for design and construction of raft
Foundations.
s ]S:2974-1998 Code of Practice for design and construction of machine
Foundations (All parts)
= [S:8009-1998 Code of Practice for calculation of settlement of
Foundations.
RCC:
= [S: 456 -2000 Code of Practice for plain and reinforced concrete. 7 .5
» IS: 16700 -2023 Criteria for structural safety of tall concrete build'iiw SA
= [S: 458 -1988 Specification for precast concrete pipes. 2 . : I:
= [S:3370-2009 Code of Practice for concrete structures for the slt'orla‘ge‘ [0} ‘ /
Liquids: (All parts) St
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1S:4326-1993

1S:5525-1999
[S:1786-2008

= S: 10262-1999
= [S:13920-2016

Structural steel:

e [5:800 -2007
e 15:802 -1995

o [S:806-1996

e [S:808 -1989

e [S:816-1998

e [S:1161-1998
o [S:4000-1998
e [S:7215-1995
Miscellaneous:

o IS: 432(PI)-1995

e IS: 6313(PID-2001

Code of Practice for earthquake resistant design and
Construction of buildings.

Recommendation for detailing of reinforced concrete works
Specification for high strength deformed steel bars and
Wires for concrete reinforcement.

Recommended guidelines for concrete mix design.

Code of Practice for ductile design & detailing of

Reinforced concrete structures subjected to seismic forces.

Code of Practice for general construction in steel

Code of Practice for use of structural steel in overhead
Transmission line towers: (All parts)

Code of Practice for use of steel tubes in general
Building construction

Dimensions for hot rolled steel beam, column channel and
Angle section

Code of Practice for use of metal arc welding for general
Construction in mild steel

Steel tubes for structural purposes

High Strength bolts in steel structures — Code of Practice

Tolerances for fabrication of steel structures

Specification for mild steel and medium tensile steel bars
and hard-drawn steel wire for concrete reinforcement

Standards for anti-termite treatment

o [S:1905-1998 Code of Practice for structural use of unreinforced magonry
e [S5:3067-1995 Code of Practice for general design details and preparatdr
Works for damp prooting and water proofing of buildings
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o SP:6-1998 Handbook for structural engineers (All parts)

o SP:7-2016 National Building Code of India

o SP:16-1999 Design Aids for reinforced concrete to 15:456-1978

e SP:22-1982 Explanatory handbook on codes for earthquake engineering
(IS: 1982-1975 and IS; 4326-1976)

o SP:24-1983 Explanatory handbook on Indian Standard code of Practice
For plain and reinforced concrete

o SP:34-1987 Handbook of concrete reinforcement and detailing (SCIP)

Note: Only latest revisions of the codes, unless otherwise mentioned, shall
be referred to for the purpose of this tender.
1. LOADS

Structures shall be designed for structural stability and integrity to resist safely

and effectively all loads and effects of load combinations that may reasonably be

expected during the lifetime of the structure. The design loads used for the

structures, buildings and foundations shall conform to the requirements of the

governing codes and specifications. As a minimum the design loads shall

include dead load, super-imposed dead load, live load, wind load and seismic

load.

DEAD LOAD:

Dead load shall include weight of all structural and Architectural
components. Self-weight of the materials shall be calculated on the basis of unit

weights given in IS: 875.

Material Density:

L.
2.
3
4.

; 3
Unit weight of Plain conerete :24.0 kN/m
3 .
Unit weight of Reinforced concrete :25.0 kN/m Ay
Unit weight of Block masonry (with plaster) 1220 kN/m | /}(
Unit weight of Brick masonry : 19.0 kN/m
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5. Unit weight of Aerocon Block masonry 6.0 kKN/m’

6. Unit weight of Steel : 78.50 kN/m?
7. Unit Weight of Light Weight Filling : 10.00 kN/m?
8. Unit weight of sunken filling : 18.80 kN/m®
9. Unit weight of Terrace Garden filling load : 18.00 kN/m’

Area Loads:

L. Self-weight of slab (Assumed as [ 10mm Tk.) : 2,750 kN/m?
2. Self-weight of slab (Assumed as 120mm Tk.) : 3.000 kN/m?
3. Floor finish (1kN/ m*) + Service load(0.5kN/ m?)  : 1.500 kN/m”
4. Terrace weathering course (SDL) : 2.000 kN/m*
5. Partitions Load : 1,500 kN/m”
6. Glazing, Louvers Load Per meter high : 1.800 kN/m
7. Unit wt. of Re wall * Tk of wall * Ht of wall

(22 x 0.20 x (2.95-0.35) : 11.44 kN/m

(22 x 0.100 x (2.95-0.35) :5.72 kN/m

LIVE LOAD:

The superimposed loads shall be calculated in accordance with IS:

875(Part-2) based on Occupancy classification. For multiple occupancies of use in

the building shall be referred with the other appropriate comparable occupancy

classification as per Table.l of IS 875(Part-2)

1. RCC - Live load = 2 KN/m2
2. For Corridor and Staircase = 3 KN/m

SEISMIC PARAMETERS: (As per IS 1893-(Part 1)-2016)

I.  Zone considered : Zone 11
2. Zone factor :0.16
3. Soil type : Medium
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4.  Response reduction factor 130

5. Importance factor 12

6. Damping ratio : 0.05

7. Fundamental Natural Period : 0.09 hAld
= X —Axis :0.234
" Y — Axis :0.388

Note: Seismic masses are computed based on the following:
= 100% dead load, super-imposed dead loads.
= Suitable percentage of live loads to be considered as per [S: 1893 (Partl) :2016

WIND PARAMETERS: (As per IS 875-(Part 3)-2015)

1. Basic Wind Speed V), : 50 m/s (Chennai)
2. Terrain Category &)
3. Risk Coefficient k; : 1.00 (k1 corresponds to 50 years

Mean Probable Design Life of

Structure)
4. Factor k, : Terrain Category -2
Variation of wind speed with

In different terrains as per Table-2.

5. Topography factor ks : 1.00
6. Design wind speed V, : V2 ky xky xk;
7. Design wind pressure Pz 0.6 x Vz?
8. Wind directionality factor (K 4) 1.0
9. Area Averaging factor (K 3) 1 1.0
10. Reduction factor for clad building (K ¢) : 0.9 ,.7?”?_71‘
11. Design Wind Pressure (P ) PzxKgxK gxKe /(¢
Note: A,

»  Application of wind load and External pressure-wind coefficients considered

shall be as adopted as per IS 875 (Part 3) -2015.
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ENVIRONMENTAL CONDITIONS

o Environment/Exposure - Moderate

o Fire protection - Thickness of the structural elements as per
Relevant codes — 2 hours fire rating

e Nominal cover to reinforcement - Not less than 35 mm

e Nominal covers for 2 hr. fire resistance

Cover to be adopted to the outermost link:

e Footing Bottom - 50 mm
o Footing Top - 30 mm
e Footing Side - 75 mm
o Columns - 40 mm
e RC Wall - 30 mm
o Beams - 25 mm
o Slabs - 20 mm
TEMPERATURE LOADS

The effect of temperature will be considered wherever applicable (in
podium slab) in accordance with relevant Indian Codes. The coefTicient for thermal
expansion and contraction will be in accordance with IS: 456 for concrete. The

Temperature load has been assigned as 15° C,

EXCEPTIONAL LOADS

Loads due to the following catastrophe scenarios are not considered in the design.
o Exceptional loads due to terrorist attacks (Explosions) - i
e Accidental loads (Falling of aircraft on the building) -
e Accidental collision of vehicle on to the fagade of the buildiingw
e  Snow load \ :

° Auto sequence construction load case is added.

CLIENT: SHRIRAM SHANKARI APARTMENT DESIGN: Stilt +6 Floors

STRUCTURE NAME : | TOWER 14

TITLE:  REPORT  ON
PLACE: CHENGALPETTU TALUK, STRUCTURAL DESIGHN.
KANCHIPURAM




1IV. STRUCTURAL DESIGN ANALYSIS

The entire structure is analyzed using software ETABS which is
internationally accepted. 3D model of structure is prepared. Column and beams are
modeled as members, a column is from the foundation level and the support is considered
as fixed. Slabs are modeled using elements. Modifiers are provided. Moment of Inertia to

be taken as

e Columns -0.70
e Beams -0.35
e Slabs -0.25
o Walls -0.70

The Structural System comprises Conventional beam slab system supported by
RC structural columns/walls for tower and clubhouse respectively. The Towers in
general has the conventional system in typical floor system and transfer girder system
for the stilt floor. Floor slabs and beams are considered to act as rigid diaphragm to
transfer the lateral forces to the supporting walls. Toilet is sunk by 100 mm. Staircases

are provided with mid-landing between the floors as per architectural layout.

Various loadings are applied and analyzed for various load combinations as per
IS -875-(part- 5)1897. The results of all load combinations are reviewed and
members are designed for maximum forces developed.
Forces and moments from the 3 dimensional analysis output for the worst combination
are used for the design of the structure. Response spectrum method is used for earthquake
dynamic analysis. The super structure members are designed for actual flexure, shear and
other forces for the worst load combinations.

BUILDING RESPONSE LIMITS:

Deflection Limits: -
For Reinforced concrete works: Limiting values of deflection (Short and Long tg;tiﬁ).aé
per clause 35.3 of 1S: 456-2000 is followed in the design. * Limiting value for sl{itldt’l-‘ie
deflection is considered as span/250 and for the long term deflection is considered as

span/350 or 20mm whichever less as per IS 456 - 2000.

CLIENT: SHRIRAM SHANKARI APARTMENT DESIGN: Stilt +6 Floors

STRUCTURE NAME : | TOWER 14

-----

TITLE:  REPORT  ON
PLACE: CHENGALPETTU TALUK, STRUCTURAL DESIGH;
KANCHIPURAM




10

LOAD COMBINATIONS:

Load combinations shall be as per IS 1893:2016 (Part I) using Limit State Design

(LSD) approach. Partial Safety Factors for Loads for Limit States of strength and

serviceability shall be as follows;

Load Combinations to be considered for strength and serviceability checks

Load Combination

DL+LL
DLALL+/- WL
DLALL+/- EL

DL+/- WL
DL+/- EL
DL+LLA+/- WL

Limit Sate of Collapse
DL LL WL/EL

1.5 1.5 -
1.2 1.2 1.2
1.2 1.2 1.2
1.5/0.9 - 1.2
1.570.9 - 1.5
1.2 1.2 0.6

Limit Sate of Serviceability

DL LL
1.0 1.0
1.0 1.0
1.0 1.0
1.0 -
1.0 -

WL/EL
1.0
1.0
1.0
1.0

Note: * This value is to be considered when stability against overturning or stress

reversal is critical

Additional Desion Load Combinations to be considered ONLY when Clause

6.3.3 is applicable.

Load Combination to account for Design Vertical Earthquake effects

Load Combination DL

DL+/- EL 1.5
DL+/- EL 1.5
DL+LL+/- EL 1.2
DL+LL+/- EL 1.2
DL+/- EL 0.9
DL+/- EL 0.9
Note:

LL EQx
2 1

- 0.3
1.2 1
1.2 0.3

- 1

- 0.3

EQz

0.3

0.3

0.3

These load combinations should not be considered for serviceability checks.

EQy

0.3
0.3
0.3

0.3
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Where;
e DL = Dead Load,
e LL = Live Load,
o WLx & WLy = Wind Load in X and Y direction,
e [ELx & ELy = Seismic Load in X and Y horizontal direction and

Y. FOUNDATION SYSTEM:

Foundations are designed depending upon Geo technical investigation
report and will dissipate all the vertical and horizontal loads safely to the soil. As
per the soil investigation report received from geotechnical consultant, the

following are their recommendations,

%+ Soil Investigation Report - Geotech Consultancy
% Foundation Type - Isolated Footings

< Safe Bearing Capacity - 400 kN/sq.m.

% P.C.C (1:4:8) bed below foundation -150mm

“ Any deviation if observed during execution other than that available as per
bore log may be brought to the notice for further suggestions.

VI. DESIGN PHILOSOPHY

The designs of the RCC elements are made using the limit state method with
appropriate load factors as per 1S 456:2000 and 1S 13920:2016

The detailing of the structural elements shall generally confirm as per
IS 13920:2016. Lapping in the columns/vertical elements shall be within the middle third
portion of the floor height as per the ductile detailing.

VII. DESIGN LIFE:

The design life of the building is assumed as 50 years. This requiremenf/ is?

applicable only for concrete works and not applicable to replaceable finishing nw&ﬂ/x

water proofing membrane and thermal insulations (if any). Hence periodic maintenance is

required for all replaceable material for longer life.
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PERMISSIBLE DRIFT LIMIT;:

e INTER-STOREY DRIFT
As per [S1893 (Partl) :2016 & IS 16700 : 2023, Storey drift in any storey due to
minimum specified design seismic lateral force shall not exceed 0.002 times the storey

height or hi/250.

e OVERALL DRIFT
Lateral sway due to wind load should not exceed H/500 (H is the total

height of structure).

TABLE: Story Drifts

Buildin BrS0d
Story Output Case | Direction Drift . 8 or Check
Height 0.002

TERRACE DConS1 0.000233 20.8 0.0416 OK

TERRACE DConS2 0.000273 20.8 0.0416 OK

TERRACE DConS3 0.00051 20.8 0.0416 OK

TERRACE DConS3 0.000239 20.8 0.0416 OK

TERRACE DConS4 0.000482 20.8 0.0416 OK

TERRACE DConS4 0.000211 20.8 0.0416 OK

TERRACE DConS5 0.000628 20.8 0.0416 OK

TERRACE DConS6 0.001039 20.8 0.0416 OK

TERRACE DConS7 0.000631 20.8 0.0416 OK

TERRACE DConS7 0.000267 20.8 0.0416 OK

TERRACE DConS8 0.000599 20.8 0.0416 oK

TERRACE DConS8 0.000229 20.8 0.0416 OK

TERRACE DConS9 0.000818 20.8 0.0416 OK

TERRACE DConS10 0.00126 20.8 0.0416 oK

TERRACE DConS11 0.000617 20.8 0.0416 OK

TERRACE DConS11 0.000187 20.8 0.0416 OK

TERRACE DConS12 0.000595 20.8 0.0416 OK

TERRACE DConS12 0.000146 20.8 0.0416 OK

TERRACE DConS13 0.000901 20.8 0.0416 OK

TERRACE DConS514 0.00117 20.8 0.0416 OK

TERRACE DConS15 0.001118 20.8 0.0416 OK

TERRACE DConS15 0.001062 20.8 0.0416 OK

TERRACE DConS15 0.000314 20.8 0.0416 OK

TERRACE DConS16 0.001029 20.8 0.0416 oK

TERRACE DConS16 0.000198 20.8 0.0416 OK

TERRACE DConS16 0.001072 20.8 0.0416 OK

TERRACE DConS16 0.000284 20.8 0.0416 0K

<= |x|<|x|[<|x|x|<|<|[<|x|<|[x|<|<|<|x|<|x|[<|<|<|x|<|%|<|<

TERRACE DConS17 0.001688 20.8 0.0416 OK
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TERRACE | DCons17 X 0.000285 | 20.8 0.0416 | OK
TERRACE | DConS17 y 0.001376 | 20.8 0.0416 | OK
TERRACE | DConS18 y 0.001754 | 20.8 0.0416 | OK
TERRACE | DConS18 y 0002121 | 20.8 0.0416 | OK
TERRACE | DConS19 X 0.001391 | 20.8 0.0416 | OK
TERRACE | DConS19 X 0.001321 | 20.8 0.0416 | OK
TERRACE | DConS19 Y 0.00036 | 20.8 0.0416 | OK
TERRACE | DConS20 X 0.001288 | 20.8 0.0416 | OK
TERRACE | DConS20 X 0.001344 | 20.8 0.0416 | OK
TERRACE | DConS20 y 0.000327 | 20.8 00416 | OK
TERRACE | DConS21 y 0.002149 | 20.8 0.0416 | OK
TERRACE | DConS21 X 0.000362 | 20.8 0.0416 | OK
TERRACE | DConS21 Y 0.001753 | 20.8 0.0416 | OK
TERRACE | DConS22 y 0.002157 | 20.8 0.0416 | OK
TERRACE | DConS22 y 0.002612 | 20.8 0.0416 | OK
TERRACE | DConS23 X 0.001377 | 20.8 0.0416 | OK
TERRACE | DConS23 X 0.001306 | 20.8 0.0416 | OK
TERRACE | DConS23 y 0.00028 | 20.8 0.0416 | OK
TERRACE | DConS24 X 0.001286 | 20.8 0.0416 | OK
TERRACE | DConS24 X 0.001349 | 20.8 0.0416 | OK
TERRACE | DConS24 y 0.000263 | 20.8 0.0416 | OK
TERRACE | DConS25 Y 0.002242 | 20.8 0.0416 | OK
TERRACE | DConS25 X 0.000374 | 20.8 0.0416 | OK
TERRACE | DCanS25 y 0.001831 | 20.8 0.0416 | OK
TERRACE | DConS26 X 0.000411 | 20.8 0.0416 | OK
TERRACE | DConS26 Y 0.002073 | 20.8 0.0416 | OK
TERRACE | DConS26 Y 0.002519 | 20.8 0.0416 | OK
TERRACE | DConS27 X 0.000925 | 20.8 0.0416 | OK
TERRACE | DConS27 Y 0.000197 | 20.8 0.0416 | OK
TERRACE | DConS27 X 0.000889 | 20.8 0.0416 | OK
TERRACE | DConS27 Y 0.000253 | 20.8 0.0416 | OK
TERRACE | DConS28 % 0.000225 | 20.8 0.0416 | 0K
TERRACE | DConS28 Y 0.001135 | 20.8 0.0416 | OK
TERRACE | DConS28 y 0.001529 | 20.8 0.0416 | OK
TERRACE | DConS29 X 0.00115 | 20.8 0.0416 | OK
TERRACE | DConS29 Y 0.000209 | 20.8 0.0416 | OK
TERRACE | DConS29 X 0.001108 | 20.8 0.0416 | .OK
TERRACE | DConS29 Y 0.000282 | 20.8 0.0416 | OK
TERRACE | DConS30 X 0.000269 | 20.8 0.0416 | OK
TERRACE | DConS30 Y 0.001452 | 20.8 0.0416 | OK .
TERRACE | DConS30 Y 0.001876 | 20.8 00416 | OK | A4 ASa
TERRACE | DCons31 X 0001136 | 20.8 | 0.0416 | OK Ji& - o 00
TERRACE | DCons31 ¥ 0.001108 | 20.8 00416 | oK [/ €5, \
TERRACE | DConS31 Y 0.000202 | 20.8 0.0416 | OK | /\(7( '
TERRACE | DCons32 X 0.000246 | 20.8 0.0416 | OK w
TERRACE | DCons32 Y 0.001533 | 20.8 0.0416 | oK |-
TERRACE | DConS32 Y 0.00179 | 20.8 0.0416 | OK
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STOREY FORCES:

T Dl i — T B

[3 8ase Reactions — a X
File  Edit Format-Filter-Sort  3-fect  Options
Unis As Noled Hidden Coumns No Soit. Hone Base Asactens
Fitzr: ({Oudput Case] = S9% OR [Output Case) = 'EqY" OR [Output Case] = ‘RSX OR [Output Casa] = RSY')
OutputCase | Case Type Step Type | Step Number FX FY 74 [ MY Mz
- - kN KN KN kN-m KN-m KN-m
N &:’3" B Lesiate | stepBystep 1 qgas ) o Bozer| 4ssiens|  zi7a04ai3
e E;‘\'- Lin3tate Slep By Slep 2 -134BE322 _li [ &7 ; 42052 4£52 2391828306
E4X LinSiatie Slep By Step h 3 -1943.8322 V a @ Z’lléi -42052 2137 19548 122
EqY ) LinState Stap By Slep 1 o| -ssesser ] 713207193 S THE] 1185413328
QY LinStatis Step By Stap 2 2 [ 718026113 257451 | 127278225
T EqY LinStats Slzp By Step 3 I o - 1] 713328283 22 -1es86z. 728
B g‘; T _“-_:HT.- il i Vi??*i’!.ifff';' - E_ . 1 : . ;Eiﬂfﬂ ?Zi;é '.512_3?-i.ﬂl.‘|_7
RSY _N_ﬂ_! I i 77‘176033‘ o 0 ”Wl-ﬂrEEW 121019.242¢ 5
| Racord < € 1 3 > afd 444 Tables Eon;iw
_— S ek -

From the above tables, it is observed that scale factor values are matched in both the axis.

Story Stiffness and Strength (Soft Story Check):
As PER 16700: 2023 Parameters influencing stiffness and strength of the building
should be so proportioned, that the following are maintained:
a. Lateral translational stiffness of any story shall not be less than 70 percent
of that of the story above.
b. Lateral translational strength of any story shall not be less than that of the

story above.

TABLE: Story Stiffness
Story Quitput SHILR EHEY Check (%) Required | Status
Case kN/m kN/m
TERRACE EQX 210186.563 0| 112.962983 70 | OK
6THFLOOR | EQX 237433.012 0| 98.026213 70| OK
5THFLOOR | EQX 232746.59 0| 97.2095149 70 | OK .
4THFLOOR | EQX 226251.831 0| 99.7449117 709~ 0K 1N,
3RDFLOOR | EQX 225674.689 0| 103.31632 70| oK
2ND FLOOR | EQX 233158.783 0| 90.7665018 70 ‘QK,/'Q |m
1ST FLOOR EQX 211630.071 0| 158.720808 q0 [ pRC|
PLINTH EQX 335900.959 0 0 NFO
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TERRACE EQY 0| 284346.322 | 159.251479 70| OK
6TH FLOOR EQY 0| 452825724 | 115.285831 70| OK
5TH FLOOR EQY 0| 522043.901 | 111.880317 70| OK
4TH FLOOR EQY 0| 584064.372 | 112.676508 70| OK
3RD FLOOR EQyY 0| 658103.339 | 124.193672 70 | OK
2ND FLOOR EQY 0| 817322.703 130.72673 70| OK
15T FLOOR EQY 0 | 1068459.243 | 202.675096 70 | OK
PLINTH EQY 0 | 2165500.796 0

Modal Participating Mass Ratio:

As per IS1893 (Partl) :2016, In Buildings located in seismic Zone II

and TII, it should be ensured that the three significant modes together contribute 65

percent mass participation factor in each principal plan direction and total modal mass

participation ratio should be greater than 90 percent. Table Below shows Modal

Participating Mass Ratio of Proposed Building.

E Modal Participating Mass Ratios £ [|] X
File Edit Format-Filter-Sert  Select Options
Units: As Noted Hidden Coumas: He Sort: Hene Modai Farticpating Mass Ratos
Fiter: None
Case Mude Period ux uy vz | SumUx SamUy SumbZ RX
sec i
Iodal v ) 245 0.8732 123508 ik 0.8732 123608 0 0|
Mods 2 1821 0.0003 ¢.0028 o os= 0.0025 | 0 sao1z|
» I_Ja::.a! |2 1,505 THI4EDE 0762 | _ o [ 0.7571 ___u _7 0:2418|
Macal 0.508 0.0825 1.£37E-08 0 0.9%62 0.7871 0 ]
o Madal H 0.547 0.0003 oo 0 o9sss |’ 0.7674 0
Medal 8 0588 oots|  Bazmos o 09753 07674 o
Iiszat L ous| ol sl 8] wsm 08l 0
g 0,352 0.9052 3078508 ] 0.9315 63111 0
] 0243 00092 o 0 09817 0.9 0 1 214505
o e | " 0242 2722608 ol 0| 09517 Cosn| o i
Madal 1 0,241 0 0 0 09817 G811 0 0
Wadal 12 034 0 0 0 03817 .91 0 a|
] ol 1 0.2 9773807 7738807 o 02817 com| F) 2Z82E-08
Recard 3 ot 1= Add Tables [ Done |
LSS o B o s St L N P e s
/
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Torsional Irregularity Check:

As per 1893: 2016, in torsional irregular buildings, when the ratio of maximum

horizontal displacement at one end and the minimum horizontal displacement at the other

end is in range of 1.5-2.0, the building configuration shall be revised. But here the ratio is

within limits so no need of revision.

P O g S
15 Story Max Over Avg Displacements - u] *
File  Edit [.?_g?-qibFiker-Son { Select  Options
Unds: As lioted Hdden Eclurru}s: e Sort: lone Slory Max Cvar &yvg Displacements
Fitzr: ({{Oulput Casa] = 'RSX OR [Qutput Case] = RSY)
Stary ! Quiput Case Case Type Step Type Step Number Direction Maximum Average Ratio
i mm mm
3 IR RSX LinRespSpec Max x 42422 -:3 845 1.011
R TANK BASE RSX o Il LinRespSpac Iax 7 T ___).\T_ i 4381 ) 43747 __l-‘l]é{’
i TERRACE RSX | LinRespSpec Hax X 32925 ) 42524 1 Ul‘l‘
&7r FLODR RSX- LinRespSpac Max . X 41313 45815 :;
S5THFLOOR RSX LinRespSpac Max X 23.409 33037 101
4THFLOOR R5X LinRespSpac fax i b2 24 145 23837 - 1.003
3ROFLOOR RSX LinRespSpac Hax X 28825 28395 1.008
ZNDFLCOR RSX LinRespSpec Max X 22422 21854 1.008
ISTFLOOR RSX LinRespSpec Max X 14503 14802 1087
HR REY LmRestSﬁs} | ltax ) ¥ - -:.’ﬂ el 29 ?_ 12 o 1.038
TANK BASE RSY LinAespSpze Nax Y 25292 28354 1.032
TC:E\CE RSY LinRespSpec Rax &' 28478 -;;22,‘ 1.082
8TH FLOOR RSY LinRespSpec Hax Y 25897 23842 1085
5T FL—U_C'FZ B ;757\'777 Liﬂﬂgﬁ;ﬁec _-II:’_ = F i L ) ;”2 5;1_ i _2-0_7'0; B 1.088
Record:  «w¢ ¢ 1 > 3 ofi8 Add Tables oone |
ER DT T il
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FOOTING DESIGN:
DESIGN OF BI-AXIAL ISOLATED RCC FOOTING (IS 456, 2000)
Building RMame TOWER 14
Footing Number: F12
Mode number 45
COLUMN
Length (I, dim_|| Z axis ) = 750 mm labal
Breadth (b, dim_ || X axis) = 300 |mm g “3(
Breadth 24 m |
FOOTING |
Faotienath (L, dim. || Z axis) = 2.60Im ﬂs—l;ba glabal
Foot Breadth (8, dim. || X axis) = 2.40|m e e el o
Thickness of foating (t) = 800 |mm 3 ’
Clear cover of footing = 50{mm glabal
Main bar dia of facting = 15|mm X
Effactive depth af footing = 742 mm Length 26 v
Selfweight of the footing = 124.80 l'\i;l Footing Dimensions
Area of Faoting(A) = 6.24 I
Sectmod of foot about Z axis (£2) = 2.50
Sec mod of foot about X axis (Zx) = 2.70
MATERIALS OF CONSTRUCTION _
Grade of concrete fy = 25 |N/mm?®
Grade of steel f, = 00 |MNimm*
CHECK FOR GROSS BEARING PRESSURE
Safe NET bearing pressure = I<N.fm2
Safe grass bearing pr. = 462.70 KN/m® {net pr. + depth of foot * sail unit wi)
Unfactored load case number = ]
Axial foad fram output (P1) = 230973 KN
Mament about Z axis (M) = 399  |KN-m
Moment abiout X axis (M,) = -0.38  |KN-m
Depth of top of fact. from ground = 2.5|m
Unit wt of soil = 19]Kn/m?
Weight of soil retained above foot = 285.71 KM
P = (P 1+sail+foot seif wi) = 2720.25 KN A
Maximum bearing pressure = 437.40 KN/m? Iii Ly + M,
Minimum beanng pressure = 434.48 KNIm* A £y Z
Hence footing is safe against max gross bearing pr.
DESIGN FORCES
Factored load comb. no. {
Axial foad;(P,) = 3454 BIKN
Mament about Z axis (M ;) = 593665 |KN-m
Mament about X awas (M) = -0.5628 |KN-m
Maxirmum effective soil pressure py max
{ PufArea+ Muz/Zz + MuxiZx) = 567.41 KNIm®
Minimum effective sall pressure Py mn I
{ Pufbrea - MuziZz - Mus/Zx) = 553.03 KNim? ey ,
Design of footing (s done using above maximum effzctive soll pressure ' o ':;f‘
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CALCULATION FOR BOTTOM STEEL

tu aunut Xt X1 = (pema bEngth™2)= 238.47 KiM-m per meter
s 5 Mulimit = 1830.97 KN-m per meter

'3
Y 0“}* I 4'6M': hel The section i singly reinforced

Jy \ fdbuj -
Hence, Ast= 754.635 mm”
IMin Ast = 890.400 rmm” (0.12 % for slab, ¢l 26.5.2.1)
Spacing = 226.81 mm (cansidering max of above twa calculated values of Ast)
pt provided = 012 %

Hence provide 16 mm dia bar @ 225 mm ofc pareliel to length of footing ( || ta Z)

MU abiodt MY M = ( pe max x lengi /2= 307.27 KM-m per meter

Calc. Ast = 978.265 mm’ The section is singly reinforced

Min Ast = 890.4 mnm (0.12 % for slab, cl 26.5 2 1)

Spacing = 206.53 mm (cansidering max of above two calculated values of Ast)

ot provided = 0.43184158 %
Hence provide 16 mm dia bar @ 206 mm clc parellel to breadth of footing { || to X}
|Arrangementof hottom reinforcemeant as par above design is shown below

//-— 16 mm dia bar @ 225 mm cfc

¢

j 16 mm dia bar @ 205 mm cfe

1 1

t _t

[ 3

I Footing Length 2600 mm ;i Breadth 2400 mm
| Sec 141 I
1442 300
e 1042
L1 Al X
» i 4
i !
M | a
i |'—!" it
: i i
L
Z. [ [ e« ks Z
1 e R | B
< a l_ PR S — _l‘:l
O SRR SR 0 S N
L2 * | L2a — -
| | R v g
183 ; X
'Li Breadth 2400 mm /L
v 750 l o |
Footing Length 2800 mm i 308
PLAN
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CHECK FOR ONE WAY SHEAR :
One way shear at critical section L1- L1

Distance of critical sec. from edge of footing = 0.183 m

Shear farce Vs =pe max x 0.183 x 1mwidth of foating =
Shear stress 7,= Vs/bd = 0.137 NimnT
0.26 Mimm*

Te=

tv < tc hence O.K.

One way shear at critical section L2-1L2

102.007 KN

Distance of critical sec. from edge of footing = 0.308 m

Shear force Vs =pe max x 0.308 x tmwadth of footing =
Shear stress 7,=Vs/bd = 0.231 N/mm?
T = 0.27 N/mm?

Py

- tv<tc hence O.K.

CHECK FOR TWO WAY SHEAR

Ref.ct 34.2.4 and ¢l.316.3 of IS 456 : 2000

Allowable shear sress 7, joovaole = KeTe

ks=(05 +be)= 158333 >1

Hence, k.= 1

7, =0.25 (fok)™ = 1.25 Nimm*

Ty allswable = I"s K= 1.26 N/mm*
Shearfarce Vs=5857414(26x24-1492x1042)=
Length of critical section = 2 x ( 1492 +1042) =

Area of the critical szction (length of critical secxeff. d ) =
Hence shear stress 1, = 0.695 Mimm=

tv < allowable hence O.K.

171.684 KN

2611.68 KN
5068 mm
3760456 rmm”
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COLUMN DESIGN:

COLUMN DESIGN

Input Data

Breadth

Depth

Claar cover

Effscive cover

Effective Braadth

Effective Depth

Length of column

Depth of BzamiSlab framing into coln (Major)
Depth of Baam/Slab Framing inte coln (Minar)
Clzar lenglh in major axis

Ciaar height in minor axis

Effectiva langth factar

Effective langth of column

Effective lanath of column

Avial Load  (Factored)

Moment about major axis (Factorad)
Mement about minor axis  (Factored)
Characlenstic strength of concrete
Characteristic strangth of staal

Design Calculations:

Stept: Check for Slendemess ratin

Check fer Slenderness ralio

Leorls =
Leorle =

#

Laff {e-din)
Leff ¢y-din)

"

N =
Mx =
Wy =
fek =
fy =

Lsffic =
Leff =

Design @ Short Column

Slenderness limits for column Lo <B0b
Step:2 Check for moment due to minimum eccentricity

Minimum Eceentricity (L/ADC + d or b30} or 20 (whicheyer is:

A) Moments due to Min eccentricity

Step:3 Calculation of Additional Momenis

Assume Parcentage of Rainforcamsnt

Reinforcemant Equally Distributed on

eay =
aay =

260m <

? =

Fow Face

o mm
75080 mm
46 00 mm
60 50 mm
239 50 mm
63350 mm
2985 m
om
G m

280 m

23 m

3I2m

282 m
313129 KN

1388 KN-mt

4 57 KN-m

2500 Nimm#2

500 Mmma2

4.16 <12
940 «12

002 mm
0.0 mm
1800 m

20.02 mm
1470 mm
6264 KN-m
46.04 KN-m

204 %

Puz = 4252.50 KN
d'fd along x-dir = o.10
d/b along y-dir = 0.20 ’/-3"
Along x-diraction //
kI o= 0.207 (
e 0425 \
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Aleng y-ditzclion

ki = 0.184
k2 = 0.04
Fh=(k1 + k2 piFck)Fek b d) Pbx = 1359.45 KN
Phy = 1053.36 KN
k= (FPuz- Pu}/(Puz- Pb) Ke = 0.33
Ky = 0.35
B.) Additional Moments Max = 0.00 kM-m
May = 0.00 KN-m
Step:d Total Momeants for which the column is to be designed ara
D.) Final Moment Mux = 62.64 KN-m
May = 46.04 FN-m
Step:5
Pu/Fek bD = 0.56
p/Fek = 0.os
“Refer CHART 48 From SP 16 1580 for red values
Fu/Fck bD= g 55 plFck= 00816 40 =010
Muxt / Fek bD42 = 6.09
Muxl = 379.69 KN-m
*Refer CHART 50 From SF 16 1880 for rad valuas
Pu {Fek 0 56 piFck= 0.0816 ddb =020
Muyt fFekbD*2 = .08
Muyt = 135.00 l<N-m
MusMuxl = 016
Muy/Muyt = 0.34
PulFuz = 074
. an = 1.89
(MudMux1)* an + (MuyMuyl)*an = 0.16 <1
Step:6 Longitudinal Reinforcemner Area of steal Requirad Ast = 4590.00 mm*2
Larger rlia[ Smaller dia
Select Bar dia N mm Select Bar dia =
No. of bars Req 94 No. of bars Req = 52
No. of bars Prov 6 No. of bars Prov = 6
Area Prov. 294524 |Ar=a Prov = 1385
Area of Stasl Provided Asc (pro) = 4830.20 mm*2
Percantags of Steal Provided = 215 %

Provide 6Y25+6Y20 as longitudinal reinforcement

Step:7 Lateral Ties

1. Pitch: ( takz whichever is lesser)
© 16x smallsr dia of main stasl = 306.00 mm
i, 200 mm = 20€ .00 mm
P = 200.00 mm e
2. Diamater (whichever is greater ) & e
i 1/4 xiargast dia of mam sizel = £.25 mm
ii. 8Bmm = 8.00 mm
Dia = .00 mm

Thereforn provide Y8 @200e/c as Lateral ties,
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BEAM DESIGN:

SHRIRAM SHANKARI APARTMENT
4 ' 1 .
SANKAR AND ASSOCIATES Cliznt IM/S SHRIRAM SHANKARI
Jobs No. Dar 17.03-202%
Page Typ [Caleulation Sheet -TOWER 14 Prepared By MS Revizion
Sechon 'Dﬂ:gn of Bram as per IS 456 ] Beani No [ B20 Cheekad By NA Date Revazed:
SECTION DETAILS Flzor Level . 'Third floor FORCE DETAILSFROMETAR : B2
Widthof the beam B = 0000 Max. sagging moment of the beam = MM kN
Depthiof the Leam D = 60000 LHS Suppott nomentof the been = 19557 MHmnm
Clear cover of the beam e, = FLI 11 RHS Support moraent of ths beam = 1913 Kim
Orede of concets fi = 2% Mimm"2 Torsional Momsnt = 0.00 FNm
Grade of steel F = 500 Manm™2 Shear foree at LHS of the beam = 20012 KN
Eftectve langth of e bearn L = 7 m Shaar force at RHS of the beam = 203513 EN
Shean force at concentatad load Jocanon = 0.00 P2
Design of beam at LHS settion Dresign of beam ai Max sagging sec tion Desiznofbeam at RHS section
Tension Reinfl Tension Reinf Tengion Reind,
Bendig Mt = 19557 km Bending Mt ws = 140M Riw Bending b gane = 191% RMw
Brathof he beam@ = 300 Breathof thabeameg = 300 1 Brzathof the bram = 300 num
Effectvs cover (d: = 397 mm Effectree cover ¢y = 453 mm Effectve cover (d3n = 597 mm
Effsctrer depth (d)e = 54029 Effectree depth () = 55450 Etfective depth (i = 54020 pun
tamazld = 04550 Ko Inaeld = 04360 Konaxid 043560
Fi=Mokbd"2f.) 00393 (2234) Fa= Medd™2f) = 00608 (13521 V= M (bd"260) = 00875 (2188)
K = 01338 I = 01333 i = 01338
Henee cornp. reinf NOT reqd. Hence comp. reink NOT 1eqd. Henee comp. reinf NOT 1eqd.
Eff Coverd{Compy = 455 ET Coverd(Comp) = 7T mu Eff Coverd(Comp) = 455 gy
A, b = 1538 g Al = 4518 Al = 158 g
AA, = Lt A&, = Dt AA, 0
fsc = 00  MNpgw' fie = 00 N fie = 00 My
Aqreqd = 84 g Aqreqd = 1% ool Anregd = 0% ol
Layer 1at Ind Jid Layer 1at nd 3ud Layer 1st Ind E
Diaof remf 25 20 12 Dua af reinf 5 [ 20 12 Dia of 1eanf 25 20 [F
Regd e 2 1] 0 Rigd Ho. [E] 0 0 zqd Me. 12 0 0
Provded 3 % o Providad 3 (] [} Provaded 3 1 1]
Ast prav 1473 G 0 Ast prov. 1473 0 0 Ast pov 1473 ¢ 0
Y —— = M g [ s = Mo = W3 g
Compression Reinf, Compression Reinfl
‘ (LRIt . ' [T 0 !
A = 138 ! A = 380 pm! - 13 !
Laser Lat I il Layer Lst 2rd 3ud Layer Lat Ind 3d
Dua of remf 25 20 12 Diaof reinf <] 20 12 Dea af remnf 3% 20 12
Reqd Mo 15 (1 0 Rzqd Ho 03 1] 0 Fzqd to 15 0 0
Pronded J 0 0 Provided 3 2 ] Provided 3 0 0
Astpiov 1473 0 0 Ast piov 1473 0 0 Ast pov 1473 0 0
Aspeasy = W ! Aorpaan = W gyl A s = W o
Shear Check Torsional Reinforcement Shear Cheek
Shearforce Va = 0012 N Tersional Moment = 000 iNm Shear ferce Vi = 20313 kN
&=Yabd = 123 Hiuw! [ = 000 M’ G=VYuid = L2 Nimw'
Yofranfponded = 091 % Lmax = 310 Ninm' Yiofreinfpiovided = 091 Y%
Design Stiess = 08 Wi L = gpp kNm Derign Shreas = 062 Nt
T, max = 310 N B = 000 INm [ max = 310 Miunw!
2 Legged B nun Diastinups Strupspacing rpqd - = 30000 mn 2 Legeed 8 mm Daastumg
Dzaygn Shear remf Sidefacs Remfragd = 000 nm®) Design Shear reimf
Reqd shop spac = 23666 mm Provide 2 MNosof 12 mmonEVF Reqd sthmup spac = 2973 mm
Pronved stirmup spac = 175 Al oy = 4524 Prowed sturup spac = 125 mm
CHECK FOR DEFLECTION : Asper IS 434 Damgn sennce shess = 14500
Provided area of 1emforcement = 1473 Nodificahon factor - Tension 1eud = 169
Nafd"? = 1.52 Nacifizahon factor - Conp, reinf = 133
Aetual Span ! Effective depth Rato = s Allgwyabls §pan (Effectve depth Ratio = 5405 \
Suppert Condition = Confinuouy == Hence SAFE i Deflsetion = | &
. Bottom slee} Topstzel Shnups i Race 7
Aol S Shaight [ Gorl | Faddh [0S - [ &6 i VRt }‘Iy_—“
B0 | 300600 wais | - | v | svas [ avasevae | JL VSIS | JLYWTS | INLEAF |
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KANCHIPURAM




SANKAR AND ASSOCTIATES

SHRIRAN SHANKARI APARTMENT

Cliznt {M/S SHRIRAM SHANKARI
Jeo Mo Date 7-03-1016
Page Typ¢  Caleulatisn Sheet TOWER 14 Przparzd By MS Rewsion .
Sechon Design of Beam arper 1S 436 l Beam Ho:| Bl Checked By NA Dats Ravased: -
SECTION DETAILS Foor Level . First Floor FORCE DETAILSFROMETAB ; B171
Wadth of the beam B 200.00 qum Llax sagging moment of the bram 12437 RN
Depth of the Leam D £00.00 LHS Sepportmemsntof the bsam = 150,18 KM
Clear cover of the bean C. 53 mm RHY Suppart moment of the beam = 144 Fim
Grade of conerete fi 15 W™ Tosional Moment = 000 ENm
Grace of sleel By 500 N2 Shaar force at LHS of the beam = 213 ¥N
Effective length of the bzant L 6 m Sheat force at RHS of the beaw = 11368 ¥N
Shear force atcorcentaled Inad lecation = 000 KN
Designof beam al LHS section Dexign ol beam ai Max sagging section Desizn of beam at RHS vection
Tension Reinf Tension Reinf. Tensian Reinf
Bending Mt pgen = L5018 kNm Bending Mt (b = 12437 ENm Benchng Mt (24w = 1344 KNm
Breatiof thebeamea = 200 mm Breathafthebsam@ = 200w Breathof the bzam@a = 200 mnm
Effectees cover {d) = 640 mm Effectve cover atye = 455 mm Effickve cover (d): = 640 mn
Effestres depth (din = 43596 Effectnve depth(dis = 45450 nm Effectve depth (s = 43596 mm
¥, axid = 04560 %o Mnazid = (4560 X mmax/d 04560
1%= bl bd ™20 = 01580 (3951) Fow= Madbd2M4) = 01204 r30t1) Ki=Mofod"2f) = 0413 (3532
Fi = 01338 P = 01338 K = 01333
Henee Comp. reinf. Reqd. Henee comp, reint NOT reqd. Hence Conyp, reink Reqil.
Eff CoverdiComp) = 455 wm Eff Coverd(Comp) = 640 Eff Coverd(Compy = 640
A, hn = BTl A lm = BEY gy A, lin - 891 ad
Ay = 136 Y. = 0 Ak, = #4
fius = 400 Mimm! foc = 00 it fse = 3961 Nn'
A reqd = 063 !t b eqd = 75 gt A greged = 81 !
Layer 1st dod 3id Layer 151 Ind Jud Layer 1al Ind 3ud
Dus of reus’ 15 20 12 Dia of seind 18 2 12 Dia of z2inf 5 u 12
Pegd Ho 2 [i] 0 Rzqd No 14 0 0 ReqdMo | 18 ) 0
Frovaded 2 2 L] Provided 2 o 0 Frovided 2 2 0
At paore 232 9 ] Aat v 032 0 0 At prov 232 [ 1
T = 92 ! = Pl ! At = 8 !
Compression Reinf, ompressian Reint. Compression Reint.
L = 168 py! e = n ! i = 15 !
Ao = 491 ! A = 245 g i = B
Layer [H] 2nd 5d Laser [ Jnd 3id Laser Lzt Ind il
Dia af 1emf ] 20 12 Diia of 1emnf 25 20 12 Diaafssinf 15 10 12
Reqd o, 1 [} 0 Fzqd Mo D3 0 [ Reqd No 1 0 i]
Provaded 2 L o Provaded 2 1 0 Piovided 2 2 0
Lt o 932 J 0 Azt pov 932 0 0 Ast oy 932 g 0
F Y = 0 mad N = 9 ! A proatet = W !
Shear Check Torsienal Reinforcement Shear Check
Shaar forze Vs = 14233 WM Tormonal Moment = 000 M Shear force Viz = 11368 kN
G=Vuid = 163 M T = 000 N G =Yudd = 130 N
Yo of renf provaded = 113 % T max = 310 Hmm! % of enf movided = 113 %
Dezign Streen = 087 W' My = pop ki Design Stiess = 067 pfjus'
1, max = 310 Mt I, = 000 %M T, max = 310 ham!
2 Legged 8w Dhashnugs Stumupspscngregd = 30000 mon 2 Legeed 8 nun Dastgs
Dieaign Shear teind, Sideface Remnfrsgd = 000 nm™ Design Sheat remf
Reqd sunmup spac = 2724 am Piovide 0 MNosof 12 mmonEVF eqd. stunup spac = 30000 mm
Prorved sturup epac = 125 m At prov = 00 ww! Prevvedshrmpepae. = 128
CHECK FOR DEFLECTION : Asper IS 456 Demgn service stress = 28
area of temforcentent = 232 Lbdificaton factor - Tension remf = 102
301 Nodefication fector - Comp reinf = 126
Actual Span /[ Effective depth Ratio 14.24 Allawahle S pan [Effzctnee depth Rato 3520

Suppoit Condilion Contens = Henve SAFE i Delltion -
- Boftar sleel Top stzel Sturups Side Face /|
i [ Tt I o | T L = FIS Bl | T Rt/
Bl6 | 200300 s | W | 2718 | 2visavi YN | L YHITS I \
0o )
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SLAB DESIGN:

SHRIRAM SHANKARI APARTMENT
SANKAR AND ASSOCIATES .
AND-ASSOCIATES Client | MiS.SHRIRAM SHANKARI
Tob Ho Date to17.03-2026
Pags Type.|Calcultian Sheet - TOWER 14 Prepared By M Revasion -
Seetion Design of Slab asper 1S 456 o Cheeked By NA Dats Revised
Shab Mumbar 83 Flaot level First Floor Referenze gud F167
Shoater spanche wrto beam B = 325 n Assyms the fluckness of the shb = 120,00 jum
Longerspanch witobeam L = 520 Effectee Depth of the of the slab = 5500 nm
Width of support - shortar span - Left bd = 200 mwm Sell Weight of slab = 3000 EHim®
Wodth of support - sharter span- Pigt - b = 200 mn Weathening cowrse / Floor finishing = 1500 p2fjm?
Wedth of suppord - lorges span - Left byl = 200 qm Wali load = 0000 pygt
Width of support - Jonger span - Right by = 200 Live Load = 2000 prim’
Clear Cover of slab «w = 20 yum DL+LL = B500 FMim’
Ratio Ly/lx ik = 160 <2 LSD L+ SLL = 8750 K’
DESIGN ASTWO WAY SLAB
Support Condition TWO LONG EDGES DISCONTINUOUS
EFFECTIVE SPANS : Asper 15 456
Sharter span: {Lx) +ve Alpha -z =| 0087
Clear span +effective depth 315 m -ve Alpha - x =| DOCO
Centes fo centrz of supporls - 125 m +ve Alpla-y =1 0034
Effectve span = it m -ve Alpha -y =| 004
Longer span: (Ly)
Clear span+effectne depth = S0 m
Ceiter 1o ¢enire of supports 30 m Compneszrve Stength of Conciete = 00 N
Effective span = 50 m Ghrade of stezl = 000D Mjgm !
Aspect Rato LylLx = 165 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF §LAB
Pomitve moment along Shorter due M dye = 839 FMmlwm|de+ = 0500 nun|x+ = 0037 |Zxx = 00350 nun
Hegatrve moment alarg Sharter dir Meave = 000 FHm/w|de = 9500 mm|[Fx- =  §0600 [Z¢- = 00250 mm
Ponitive moment along Longer dir My +e = 328 MNm/m|dyt = 8500 mm|Ey* = gois [Zyr = 80750 mm
Megatres moment abrg Longer dir. My e = 44 Kimim|dy = 9500 mm|y = 6010 |Z = 00250 aun
REQUIRED AREA OF STEEL : REQUIRFD SPACING OF STEEL:
Astreq sl nudspan abng x- dir astdey = 3245 mm? 10 nundia atmidspan abog x-dit. = 3 mmek
Astreq. al mudspan abng - dan asthe y = 0362 nm'! 10 wmdnatiudspansbrg y-dr = 345 mmele
Astzeq alsupport along x- dir ast-vex = 000 wm' 10 mm dis et supportabrg x-dir - = 545 mmele
Astrey ot support abong y dir wtasy= 10290 '’ 10 1amdua at supportalorg ydun. = 55 mmeke
Mumvumn Ast iequired ast min = 14400 mm? 8 dis for distribation steel = 49 el
0 pundia for lopof nud span = 100 el
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottam :anforcemsnt along - dir 4 Provideid &sl {Pattom) = 38666 mm’
Bottom reudorcinent along y- du n 170 ek Provided Ast(Tap) ops mm?
Iubd™? = 083
Top retnforcement along x- dit [Y]S] 130 wmmele | ActalSpan/Effective depthRato = 3311 e e
Tap temforcsment along y- dur [ Y] 8] 170 ek | Demgnsewics shess = 1594 /o '
Moddication fag ot - Teraton 1einf = oo )
Medification factor - Comp remf = 100 ‘-" ot
Distibubon §tel Y 200 el Allowabls Span Effective depth Ratic = 4000 | ]
« Henee SAFE in Detflscdan » l >, |
rd
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SHRIRAM SHANEKARI APARTMENT
SANKAR AND >OCIATES
§ A AS80 § Client. IM/S.SHRIRAM SHANKARI
Jeb Na Date. | 17-03-202
Page Type {Caleulation Sheet - TOWER 14 Prepared By M Reviszion' ,: -
Section [Design of Slab asper IS 456 Checked By | NA Date Revasad | -
H 1
$lab Number © S6 Flooy fevsl - Third Floax Referznes gnd F§7
SPANS : LOAD CALCULATION:
Shorter spanefe worlobeam B = 220 m Asgume the thuckness of the slab = 12000 mm
Longerspanelc witobeam L = 647 m Effectrve Depth of the of the slab = 0500 mm
Wiclth of support - shorter span - Lzt b = 200 Self Weight of stab = 3000 yaiwm?
Width of suppoit - shorter span - FRaght ba = 200 Weathsnng course / Floor finishing = 1500 ¥’
Width of suppot - longer spaz: - Left byl = 200 Wall load = 000 prjm!?
Width of support - longer span - Raght byr = 200 Live Load = 30006 Piw?
Clear Caver of slab w = 20 DLsLL = 7500 EM/um!
Ratio Ly/Lx Wz = 285 > 15DLHSLL = 112580 gt
DESIGN AS ONE WAY SLAB
Support Condihon SIMPLY SUPPORTED
EFFECTIVE SPANS ;
Shorter span: (Lx) +ve Alpha -x = D28
Clsar span + effectnve depth = 200 m -ve Alpha - x = | 0020
Center to cantre of suppoits £ 220 m +ve Alpha - v = | 0000
Effzctve span = 210 m -ve Alpha -y = | ocoo
Longer span: (Ly)
Clear span +effectve dapth = 637 m
Cznter fo centiz of suppotts = 647 m Compressive Stength of Concrste = IR00 MNpm'®
Eifectve span = 637 m Grade of steel = 20000 Mium®
Aspzet Ratio Lyl Lx = 304 =2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive morment along Sharter dir Mt = 617 FMm/mfde+ = 0500 wm(Fx+ = @017 [Zx+ = 00250 mm
Hegative mowment aloxg Shoter dir Mxve = 000 FNm/fm|dt- = 9500 mm|[Fx- = 0000 |Zx= = 90250 mm
Positive moment along Longsy dur Myve = 000 ¥hm/mjdyr = 8500 mm|Eyr = ggo0 |Zyt = 80750 am
Megativs moment alozg Longer dir My-ve = 000 MHw/mfdy = 8500 wm|My = 00O [Zy- = 99250 mm
REQUIRED ARFA OF STEEL : REQUIRED SPACING OF STEEL:
Astieq at nudspan along x- dur astga = 15438 mm'’ 10 mun dia at nudspan along x-cir. = 0% mmeh
Astieq. ataudspan along v du asthay= 000 nm' 10 nundia at nudspan aboug y-dir = 45 mmek
Astreq atsuppor! along & dir astve = 400 mm! 10 mmdia atsupportalorg x-die. = $45 mmel
Astreq. atsupport slong v dit ast-vay = 400 mm! 10 mindha atsuppartalong ye du, = 545 mmek
Minnown Ast requursd 2t = 1400 m? 8 dia for distbuhon stesl 38 manck
0y dia for top of nud span = 100 mmel
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom remforcement along x- dar. Y | 3 I 130 mmele Pioaded Ast (Bottom) = 33666 mm®
Botom remforement along v du ¥ | 3 [ 170 wancle Piovided Ast (Top) = 0o mm?
Mufbd™2 =
Top rzforcenent along x- dir I ¥ i 3 I 130 wmaele | Actual Span / Effectrve depth Rabo =
Top reinforcement along 4 dis | ¥ i 3 l 170 c:‘ﬂ Demgn senvice stress =
Ilodification factor - Tersion sewnd =
Bilbdification factor - Comyp tsind =
Dishibubon Stee] IY F 8 ] 00 o efe ] Allowable Span [Effactive depth Ratie =
Henge SAFE m Detlection
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