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F-“‘" AP ENGINEERS
| ‘ Civil and Structural consultants

A.PERAMAIYAN, M.E. (Struc.), MLLE., E-Mail: peramsmyth@gmail.com

Registered Structural Engineer Mobile: +91 98415 47214

Chennai Metropolitan Development Authority

Registration No. SE/GR-1/19/03/026

No.K-28, 1" Main Road, Annanagar East,

Chennai — 600 102. Date: 20/09/2023
Place:  Chennai

TRUCTURAL STABIL ERTIFICATE

This is to certify that the proposed construction of Single basement + stilt + 4 floors + | additional floor +
roof commercial building located at Survey No: 255/1B, 255/2, T.S.NO.34, WARD-D, BLOCK-49 at

Check has been made & found the structure is safe and sound, hereby certify that the,

1. Foundation & Columns are designed for Single basement + Stilt + 4 floors + 1 Additional floor +
roof with RCC Framed Structure as per the Architectural plans considering relevant commercial
structural loadings.

2. The grade of concrete used in the structural design of Building is M35.

3. The Analysis and design carried out for the intended commercial Building loading as per the code of
practice IS 875 Part 1 to 2, wind forces as per IS 875 (Part-3) and seismic forces as per the seismic
code of practice IS 1893.

4. Design of Structural elements carried out as per the stipulations made in latest code of practice IS
456-2000 and ductile detailing is adopted as per the stipulations given in IS-13920.

5. Isolated Footing is designed considering the sub soil condition reported and based on the
recommendation laid down in the soil Investigation Report No. SI/CHN/18/ 1404/02 dated February,
2018 carried out by M/s. Geo Foundations & Structures Pvt. Ltd., Chennai

Signature of the Structural Engineer,

i A.PERAMAIYAN, ME., (Struct.), M.LE.
Registered Structural Engineer
Chennai Metropolitan Development Authority
Registration No. SE/Gr-1/19/03/026
No.K28, 1st Main Road, Anna Nagar East, Ch-102,
E.mail:peramsmyth@gmail.com,

Mobile: +91-9841547214.

AP ENGINEERS, #K28, 1" Main Road, Annanagar East, Chennai-600 102,
Email-ape,admnch@gmaf].com
Ph.no :+91 044-79622234




STRUCTURAL DESIGN
CALCULATION REPORT

PROPOSED CONSTRUCTION OF A SINGLE
BASEMENT+STILT+4 STOREYS+1 ADD.FLOOR+ROOE FOR
COMMERCIAL BUILDING AT SURVEY NO: 255/1B, 255/2
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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.
This report covers the minimum design requirement to establish the unified design basis that will
form the overall design philosophy to be adopted in the structural desi gn of the proposed building.

The design will aim to achieve

» Structural & functional integrity.
> Desirable Structural performance under characteristic service desi gn loads.

» Resistance to loads due to natural phenomena i.e. wind and earthquakes.
» Structural durability & maintainability.

2.  PROJECT DESCRIPTION

Project : Proposed single Basement+Stilt+5 Storeys Commercial Building.
Location : Zamin Pallavaram, Chennai.

2.1. Agencies

Owner: M/s. Brilliant Corporate Services Pvt. Ltd., Chennai.
Architects: M/s. Design & Architecture Studio, Chennai.
Structural Consultants: A P Engineers, Chennai.

Services Consultants:

Electrical: -

Plumbing: -

HVAC: =

Project Consultant: B
Landscape consultants: -
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2.2.  The Building

Commercial (Office) use.

Architecturally, it is designed as non-linear building with trapezoidal in shape with the size of
(32m/28m) x (1 7.95/6.5m). It has been designed with a lift & staircase which are located in the front
which makes smooth access to the respective flats and the rest of the office area is efficient. The
vertical access systems like Lifts & Staircases are positioned to ensure the circulation of occupants
of each floor smooth even in the case of multi-tenant and it complies to the fire requirements as
well. Toilet area designed with conventional sunk of 300mm. Terrace is designed as RCC roof with
the loadings to cater the 150mm thickness of weathering course and equipment like A/C outdoor

Architectural/Structural Configuration:

Table: Architectural Floor heights/Structural & Details:

’?UILDING CONFIGURATION Trapezoidal in Shape
Building Dimension in Plan (32m/22m) x (17.95/6.5m)
No. Of Floors 1 Basement+Stilt+5 Storey+Roof
Basement floor height 3.25m
Ground floor height 2.95m
Ist Floor to 5th Floor height 3.45m el
LMR Slab 4.15m
Head Room Slab 285m [ 5 pERAMAIVAN, ME, (Struct), MLE
Foundation System Isolated Footing "cgistered Structural Enginee:tho--;ty
Grade of concrete for Footing M35 : Regis:rat_i‘c’:f? NoL SE/Gr-1/19/03/026 .
Grade of concrete for RC Columns M35 f malk:oeramsnythOgraaiicont
Grade of concrete for RC beams/RC slabs M35 S
Grade of concrete for PT beams/PT slabs M35
| Grade of Steel Fe 500
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3. LIST OF CODES

In the analysis, design and detailin

used.

3.1

Design Loads (Other Than Earthquake Loads)

g of the building, the following Indian Standard codes will be

IS Code Description

IS 875 (Part 1): 1987
(e D) Stored Material)

Dead Loads (Unit Weight of Building Material and

IS 875 (Part 2): 1987 Imposed Load

IS 875 (Part 3): 2005 | Wind Load

3.2 Design for Earthquake Resistance
IS Code Description
IS 1893: 2016 Criteria for Earthquake Resistance desi
S BSOS L S|

IS 4326: 1993

Buildings — Code of Practice
e s (P
Ductile Detailing of Reinforced Concrete Structures

subject to Seismic Forces - Code of Practice.

IS 13920: 2016

Earthquake Resistant Design and Construction of

of structures.

33

Design of Steel Structural Elements

IS Code Description

IS 800: 2007 Code of Practice for General Construction in Steel
Sotbin I Lo S |
IS 2062 Steel for General structural purposes

34

Design of Concrete Elements

IS Code Description

IS 456: 2000 Plain and Reinforced Concrete - Code of practice
Indian Standard Code of practice for design &
construction foundations in Soil- General Requirements
IS 6403 -198] E:S(}]eaﬁf(; pwrz;::)t;;:lz :gl(‘) ;?lse.tenmnatlon of bearing capacities
IS 8009-1976 (Pt I): Code of practice for calculation of settlement of

IS 1904

foundations — Shallow foundation

IS 1904 Indian Standard Code of practice for design &
construction foundations in Soil: General Requirements
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Code of practice for design & construction of machine

o foundation
Structural use of concrete. Design charts for singly
SP 16 reinforced beams, doubly reinforced beams and
columns.
SP 34 Handbook on Concrete Reinforcement & Detailing
SP 7(Part IV) National Building code of India

Specification for high strength deformed bars and wires
for concrete Reinforcement.

IS 1786-2008

Code of practice for concrete structure for the storage of

IS 3370 (part I) s

4. DESIGN PARAMETERS
4,1 Materials of Construction

The Building is essentially R.C.C. framed structure the vertical member i.c. columns are connected
to the RC/PT Beams which are rigidly connected by PT/RC slabs. The columns are connected to
each other with a network of R.C.C beams & RC slabs and slabs acting as in-plane rigid diaphragms
for each of the floors which distribue the lateral forces to the lateral load resisting elements.

4.1.1 Concrete Grade

Concrete grade used is M35 with minimum 28 day strength of 35 MPa for all structural elements
which includes Footings, Plinth Beams, Columns, RC Beams & Slabs, PT Beams & Slabs etc.

Concrete Mix M10 has been used in filling, plum concrete, leveling courses (PCC) and other non-
structural items. Density of reinforced concrete is assumed as 25.00 kN/cu.m.

Minimum cement content, water cement ratio etc. shall conform to IS 456:2000 code provisions for
durability and strength criteria. The cementitious content shall be in the range of 350 to 360 kg/m"3
for M35 grade concrete. However trial mix shall be carried out and the cube tests are to be
conducted in order to establish its design compressive strength achieved. The design mix shall be
approved by the Structural Engineer based on the evaluation of trial mix results before adopt in to

the construction. The slump shall not be less than 100 and it shall be in the range of 110 to 125 for
pumbable concrete.

4.1.2 Cement

Ordinary Portland Cement of grade 43 or higher confirming to IS 8112 and IS 12269 is specified for
concrete M35 with cement content appropriate to the grade.
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4.1.3 Aggregates

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

specific

ations of IS 383.

4.1.4 Water

Water u

sed for construction shall complied with stipulations given in IS 456: 2000.

4.1.5 Reinforcement

High yi

used.

cld strength deformed bars conforming to IS 1786-2008 with fy = 500 N/ sq.mm has been

4.1.6 Structural Steel

MS steel with yield strength f, = 250 N/sq.mm has been used for Structural

conform

steel work shall
to IS 226 and IS 2062 for Indian steel sections.

4.1.7 Concrete Cover

Following clear cover to all reinforcement is used in the design.

o0 op

4.1.8 Development Length

Unless o

Footing = 50mm

Column =40mm

Beam = 30mm (Bottom and sides)
Slab =25mm (Top and Bottom)

Water tanks/Sump tank/Septic Tank
On water face/other face — 40mm (Top and Bottom)

therwise specified in the good for construction drawing, the Development length of 50

times diameter of bar is to be considered in the BBS & Facbrication.

4.1.9 Soil Parameters

The Soil

Geo Foundations & Structures Pvt. Ltd.

testing. Standard penetration tests were conducted at change of layers and at specifi

Investigation Report No. SI/CHN/18/1404/02 dated Feburary, 2018 carried out by M/s.

ied intervals,

terminated at
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depth around 6m and the Bore hole no.2 has been terminated at a depth about 5m. The relative

density of different soil layers obtained from the N-Values. Disturbed and un-disturbed soil
were collected from all the layers for visual observation, classification tests and

samples

strength

characteristics of the soil layers. It is found that the sub-soil stratigraphy is relatively uniform i.e.
difference between depth of occurrence and thickness of different layers are within normal range.
The bore holes are drilled from the said EGL for soil investigation. From the bore log data, the top
soil is loose up to Im. The nature of soil layer is clayey sand at the depth of Im and it continues up
to 2m with the « N » value in the range of 16 of 29. Below 2.0m and up to 3m it is a silty sand with
« N » value of 79. Between 3m to 4m, it is a silty sandy gravel exists up to Sm with « N » value of
100. Weathered rock encountered at 5m to 6m and it continues as hard layer with « N » value more
than 100. The Bore holes are terminated due to hammer rebound or refusal strata whichever is
reached earlier. As reported in the soil Investigation, the Ground water table is met at 2.5 during the
investigation period of Feburary, 2018. However all the substructure and the under ground tanks are
designed for the head of water considering up to the Ground level as the water table likely to raise in

the peak monsoon period.

4.2 Loading Standards
Table: Unit Weight of Materials:

Material Density
Reinforced Cement Concrete 25.00 kN/m>
Plain Cement/Screed Concrete 24.00 kN/m’
Cement Mortar 20.00 kN/m’
AAC Block (Infill walls) 09.00 kN/m’
Concrete Solid Block (Infill walls) 20.00 kN/m’
Structural Steel 78.50 kN/m’
Cinder Concrete (Filling material) 08.00 kN/m”
Dry soil 18.00 kN/m>
Wet Soil 22.00 kN/m®
Landscape soil 16.00 kN/m’
Saturated soil 10.00 kN/m’
Glass 28.00 kN/m’
water 10.00 kN/m* |

5 Table: Gravity Load Calculations:

e
Floor Slab:

Self weight of 125 mm thick Slab 0.125x25= 3.125 kN/Sq.mt.

Self weight of 150 mm thick Slab 0.150x25 = 3.750 kN/Sq.mt.

Self weight of 175mm thick slab
Self weight 0f 200mm thick slab 0.200x25 = 5.000 kN/Sq.mt.
Self weight 0f 250mm thick slab 0.250x25 = 6.250 kN/Sq.mt.
External/Internal Wall Line Load:

0.175x25= 4.375 kN/Sq.mt.

For 200mm Thick. Wall
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=
Ground Floor

= (0.20x2.45x9.0)+(0.04x2.45x9-0)=5.3 kN/m

1st Floor to 5th Floors

= (0.20x3.00x9.0)+(0.04x3.00x9.0)=6.5 kN/m

LMR

=(0.20x3.65x9.0)+(0.04x3.65x9.0)=7.9kN/m

Head Room

={0.20x2-35x9.0)+(0-04x2.35}(9.0):5. 1kN/m

For 100mm Thick. Wall

Ground Floor

=(0.100x2.45x9.0)+0.04x2.45%9.0)=3. 1kN/m

|_Ist Floor to 5th Floors

=(0.100x3.00x9.0)+(0.04x3.00x9.0)=3.8kN/m

4.1.2 Imposed Loads on Slab

The following are the imposed loads in the structural

slabs, in addition to the self-weight and the

floor finishes. (Self-weight of slab will be as per the thickness mentioned in the respective drawings
and the Floor finishes of 50 mm thickness have been considered on all Sfloors).

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

Table 4. 2.1.1 Office Space

Load Component Thickness (mm) | Load Units
Floor Finishes 24 kN/m2
Live Load 5.0 kN/m2

Table 4.2.1.2 Driveway

Load Component Thickness (mm) | Load Units
Floor Finishes 24 kN/m2
Live Load 15.0 | kN/m2

Table 4. 2.1.3 Toilets

Load Component Thickness (mm) | Load Units
Finishes 1.20 | kN/m2
Sunk & Filled 300 mm 6.00 | kN/m2
Live Load 2.00 | kN/m2
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Table 4. 2.1.4 Terraces
Load Component Thickness (mm) | Load Units
Weathering course with 4 KN/m2
Water-Proofing
Live Load 40 | kN/m2
Table 4. 2.1.5 Corridors, Passage Lobbies, balcon
= L COFS, Tassage, Lobbies, balcony
Load Component Thickness (mm) | Load Units
Finishes 12 kN/m2
Live Load 3.0 kN/m2
Table 4. 2.1.6 Staircases
Load Component Thickness (mm) Load Units
Steps 150 (Riser) Assuming 18 KN/m?2
75mm Avg thickness
Finishes - 1.2 kN/m2
Live Load = 3.0 kN/m2
Table 4. 2.1.7 Lift Machine Rooms
—22e 2. 2. 1.7 Lt Machine Rooms_
Load Component Thickness (mm) | Load Units
Finishes 1.8 kN/m2
Live Load 10.0 | kN/m2

4.2 Thermal Effects

Temperature variation produces stresses in the structure,
structures, with large geometrical dimensions,
and final design. Due to deformation of exp.
and between winter and summer

finishes is significant to produce considerable results.

as it tends to expand and contract. In the
the effect of temperature is important in the behavior
ansion & contraction - between Da
- the effect on the durabili

y time and nights,
ty of structure and on the supported
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4.2.2 Shrinkage Effects

The Building length is 32m which falls well within the limit prescribed in IS 456: 2000, clause.27.2.
Hence it is not required to perform detailed thermal analysis. However the shrinkage crack control
shall be taken care by adopting the construction sequences with pour joints. In addition to it, also
care is to be taken to control Shrinkage by way of early sprinking just after the initial setting is over
and put the floor under proper immersed curing subsequently other than the care shall be taken in
terms of cement properties and content, the weather at which the concreting is done etc.

4.2.3 Expansion Joints

Expansion joints are normally provided when the structure is more than 45m length as per IS-456-
2000, clause 27.2. The width of expansion joint shall be calculated as per IS-1893-2002, clause
7.11.3. In this case, building length is 32m only & the width is about 17.95m. Hence no expansion
Joint required. Hence the stresses developed due to expansive forces by temperature variations has
been ignored in the Analysis and Design of structural elements as it would have negligible effect.
However, the stresses developed by expansive forces caused due to temperature variation has been
taken care by providing additional re-bars on the slabs at re-entrant corners and on the exposed
terrace slabs appropriately.

5. PROPOSED APPROACH OF STRUCTURAL ANALYSIS

The building is a R.C.C columns connected by beams as frame structure. Slab is acting as rigid in-
plane diaphragms have been considered in the model & analysis. After preliminary sizing of various
structural members, a computer model of the structural frame of the building is generated for

carrying out computer analysis for the effects of vertical and lateral loads that are likely to be
imposed on the structure.

The building structure has been analyzed using the ETABS software for stimulating computer
models of all floors - for vertical loads with the entire building space frame. ETABS have been
thoroughly tested, validated and recognized internationally by several organizations and are 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
also be considered.

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
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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.

The ETABS analysis model Summary report and views are presented in Annexure B.

The following model assum tions used in E
done as listed below,

Column : Frame Element
Beam Element : Frame Element
Slab : Shell Element
RC Wall : Shell Element

* Modulus of Elasticity of Concrete -5000Vfck
* Consideration of Diaphragm - Rigid Diaphragm.

* Slab/Wall element considered as Shell element

The structural model and its behavior has been checked for the following

a) Storey Drift.
b) Storey Weight/Column Loading.
¢) Soft Storey Effect.
d) Deformation.
¢) Design Forces.
The following methods of modelling are adopted in creating ETABS 3D model,

e The 3D ETABS model generated based on the shuttering drawing prepared using
preliminary sizes.

* Sectional properties are assigned to all the structural elements as per the preliminary
shuttering drawing.

* Mesh size assigned in size of Im x Im approx.

* External & Internal filler wall loads are assigned as uniformly distributed line load on beams
and as area load if the wall is intend to distribute on slab directly. These loads are assigned
under SIDL type load case.

* Slabs are modelled as shell element in Flat slab area and the same has been modelled as
membrane in Beam-slab system which are assigned with horizontal diaphragms.

* Live Load reduction is considered in the design of Foundation and Column as per the Code:
IS 875-1987 (Part-II), clause.3.2.1.
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* Area design load i.e. Live load/SIDL or any other load is applied at floor relevant to jts
usage.

® All lateral loads & parameters are assigned as per Codes IS 1893-2016 & IS 875-2015.

* Temperature loads are applied on to the terraces which are directly exposed to sun includes
podium, Roof etc.

® Beams under Torsion is required to maintain Equilibrium will be designed for Torsion in
accordance with IS 456-2000, clause 41.1 to 41.4 and for all other beams torsional stiffness
is neglected in the analysis by applying stiffness modifier as 0.01 to torsional constant “J”.
Hence no specific design for Torsion is required for these beams.

® Chennai is zone-IIl. Hence ductile detailing is followed in the design and detailing of
structural elements.

Concrete cover to reinforcement complied accordance with IS 45 6-2000, Tabl.16 & 16A.

All vertical wall elements are assigned with auto meshing/manual messing appropriately in
order to achieve accuracy in results,

* UG Sump is designed for 0.2mm and STP is designed for the crack width of 0.1mm.

® Secondary beams are not designed for ductile detailing.

* Long term deflections are checked by manual calculation using excel spread sheet wherever
necessary. Crack width calculation will be done usin g spread sheet wherever necessary.

Area Load & Application: Applied as area load with intensity proportionate to its usage as
mentioned in the Loading caluse in the DBR.

Line (Wall) Load & Application: Filler wall loads are calculated appropriately and Applied as
uniformly distributed load.

Lateral Load Resisting Systems: The proposed building is a R.C.C Framed buildings with vertical
elements like RC Columns are connected by Slab. Slab is acting as rigid in-plane diaphragms have
been considered in the model & analysis. Being a low rise Residential Building with columns forms

vertical components which are designed to transfers the lateral Shear in proportion to its stiffness in
their loading direction of wind & seismic.

6. LATERAL LOADS

Wind Loads
The wind pressure shall be calculated based on the basic wind speed and other provisions laid in IS

875 (part 3) — 1987. The wind speed is considered in the analysis for Chennai is 50 m/sec. The
design parameters for wind load calculation is as follows,

Design Wind Pressure Vz = 0.6 V22
But Vz = Vb*k1*k2*k3*k4
Where Vz - Design Wind Speed

k1 -1.0, probability factor or risk coefficient
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k2 —1.01, Terrain height (20.50m), structure size factor

Terrain Category —3 and Structure Class-A
k3 — 1.0, Topography factor

k4 — 1.0, Importance factor for the cyclonic region, for all

Other Structure as per IS 875-2015 (Part3), clause 6.3.4.
Hence Design Wind Pressure = 0.6x (50x1.0*1.01*1.0*1.0)*2

= 1530 N/m"2 = 1.53 kN/m"2

The design wind load will be calculated based on the surface area with the calculated design wind
pressure and it shall be applied on surface area of the building in both the orthogonal direction.

Earthquake Loads
Chennai is classified under Earthquake Zone III (Moderate) as per the latest classification. The

loading due to earthquake shall be assessed based on the provisions of IS 1893 — 2016. The design
parameters adopted are as follows:

Seismic Zone 111 with seismic zone factor Z = 0.16 (Moderate) and Response reduction factor is to
be 5 considering Special Moment resisting Frame as per IS: 1893-2016, Table-7 and applied ductile
detailing as per code IS 13920: 2016. Soil considered as Type-IT Medium or Stiff soil.

Base Shear Calculation for Static Analysis

As per IS 1893:2016, the total design lateral force or design seismic base shear (Vi) is determined

by the following expression.

Vi =AW

Where Ah is Design horizontal acceleration spectrum value using fundamental natural period and W
is Seismic weight of the building.

The Seismic weight is estimated based on Full dead load + 50 % of Live load for Office use i.e. for
Live Load > 3 kN/Sq.mt., it is to be considered 50% of live load and for Residential use if the Live
Load < 3 kN/Sq.mt. will be considered 25% Live Lod respectively. Hence in our case, the Live load
percentage considered in the seismic calculation is 50% of Live load.
The Time period has been calculated considering ductile Frames. The Fundamental natural period
of vibration (Ta) in seconds of a RC building is estimated by using the following formula,

Ta  =0.09*h/(d)~0.5
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Where h is the height of the building in meters. d is the base dimension of the building at the plinth
level, in m along the considered direction of the lateral force.
Height of the building = 20.50m (measured from Stilt floor)
d (along the length of the building) =30.00 m
b (along the breadth of the bui lding) =17.95m
Ta (along-x) =0.09 x20.50/(30.00)10.5

=0.337 Sec.
Ta (along-y)  =0.09x20.50/(17.95)%0.5
=0.435 Sec.
From IS 1893: 2002, Clause 6.4.2, Design horizontal seismic coefficient
Ah = ZISa
2Rg

Where
Z for Zone 111 = 0.16
I for Commercial Building for < 200 Occupants = 1.2
R for SMRF =350
As per IS-1893-2016 (Table 9)
Sa/g (x&y) =2.5 (Referto IS 1893-2016, page 9)
Design horizontal Seismic coefficient Ah =0.04
Base Shear =0.04 W

7. LOAD COMBINATION

The various loads shall be combined in accordance with the stipulations in IS 875 (Part 5) 1987 and
IS 456: 2000. The structural clements shall be designed for the combination that produces most
unfavorable effect out of the following combinations. The results obtained from the computer
analysis in the form of member forces and reactions will be used for design the structural members,
Following load combinations of the member forces will be considered for arriving at the design
forces. The analysis considered load factor is as follows,

LOAD FACTORS
Load Combination
D.L. Bl EQX EQY SPECX SPECY WX WY
Limit State Of Serviceability (LSS) Combinations
—

1L 1.0 E - - - - - -
LC2 1.0 1.0 - - - - - -
L3 1.0 - 1.0 - - B - -
LC4 1.0 - -1.0 - - - B -
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LS 1.0 - - 1.0 - - - -
LCé6 1.0 - - -1.0 - - 4 5
LC7 1.0 - - - . B 1.0 -
LC8 1.0 - - - - - -1.0 = |
LC9 1.0 - - - - - - 1.0
LC10 1.0 - - - - - - -1.0
LC11 1.0 - - - 1.0 = - o
LC12 1.0 - - - -1.0 - = =
LELS 1.0 - - - E 1.0 - -
LC14 1.0 - - - - -1.0 - -
LC15 1.0 0.8 0.8 - - - - -
LC16 1.0 0.8 -0.8 - - - = =
LC17 1.0 0.8 - 0.8 - - ™ .
LC18 1.0 0.8 - -0.8 - = = z
LC19 1.0 0.8 - - - - 0.8 .
LC20 1.0 0.8 - - - B -0.8 -
LC21 1.0 0.8 - - - - - 0.8
LC22 1.0 0.8 - - - & - 0.8 |
LC23 1.0 0.8 - - 0.8 = - 5
LC24 1.0 0.8 - - -0.8 - = 2
LC25 1.0 0.8 - - - 0.8 - -
LC26 1.0 0.8 - & - -0.8 - -
Limit State Of Collapse (LSC) Combinations
COMBI 1.5 - - - - = - 5
COMB2 1.5 1.5 - - = - . -
COMB3 1.2 1.2 1.2 - = & - =
COMB4 1.2 1.2 -1.2 - - = - =
COMBS5 1.2 1.2 - 1.2 - » - ‘
COMB6 12 1.2 - -1.2 - - w 2
COMB7 1.2 1.2 - - B - 1.2 -
COMBS 12 1.2 - - - - = 6] 5
COMB9 1.2 1.2 - - - = - 1.2
COMBI10 1.2 12 - - - < = -1.2
COMBI1 1.2 1.2 - - 1.2 S . >
COMBI2 1.2 12 - - -1.2 > . i
COMBI13 1.2 1.2 - - “ 1.2 = :
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COMB14 LY = : - 4.2 - 1
COMBI5 1.5 : 1.5 < ‘ ; 3 7
COMBI6 1.5 < 1as : : : E ]
COMB17 1.5 . : 1.5 ; : 2 "
COMBI8 1.5 : . -1.5 : : . i
COMBI19 1.5 5 . . : > 15 [ .
COMB20 o : = 2 £ af |
COMB2| 1.5 = . ; : . 2 1.5
COMB22 1.5 : : : ; 2 R
COMB23 Esp - = £ 1.5 : LE i
COMB24 1.5 ; - - 15 g E d
COMB25 1.5 = = < : 1.5 X :
COMB26 1.5 2 15 < 22

DL: Dead Load EQX : Earthquake Load in X-dir. WX: Wind Load in X-dir.
IL: Imposed Load EQY : Earthquake Load in Y-dir.  WY: Wind Load in Y-dir.

8. DESIGN OF STRUCTURAL ELEMENTS
For the design of R.C.C. elements, the Limit State Method wil] be used as per IS 456-2000.

Materials of construction will be predominantly concrete with consideration for strength and
durability. The grade of concrete used is M35 for all structural members which includes Footings,
Plinth Beams, RC Columns, RC Beams/Slab, PT Beams/Slabs etc. The grade of concrete is adopted
appropriately for different structural elements considering the level of stresses to be borne by the
members both in compression as well as flexural. ‘

High Yield Strength Deformed bars conforming to IS: 1786 with Fy = 500 MPa will be used as
reinforcement. Structural steel, if any with Fy = 250 Grade shall be used.

Covers to reinforcement shall be in accordance with IS: 456:2000 corresponding to moderate
€Xposure conditions for the super-structure or Severe exposure conditions for the sub-structure and
to satisfy a fire rating of 2 hrs as per National building code of India- SP7 (part IV).

9.  FOUNDATION FOR THE BUILDING
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10. STABILITY OF STRUCTURES

1. 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 i gnored.

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

3. Factor of safety against buoyancy shall be not less than 1.20 ignoring the superimposed

4. Loading.

11. 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.

12 R.C Design

The structures are analyzed for the various load combinations as per IS: 456-2000. In house spread
sheet is being used for the structural element like slab, beam, column etc. for the forces extracted
from the ETABS analysis output. For the design of the R.C.C structures the recommandations of IS:
456-2000 is followed. Limit State design is adopted with appropriate load factors with the various
load combinations for the different structural elements as follows. The General arrangement
drawing is given in Annexure A.

12.1 Design of Foundation

Isolated/Combined footings are designed for the recommended SBC of 25t/m”2 as laid down in the
Soil Investigation Report No. SI/CHN/18/1404/02 dated Feburary 2018 carried out by M/s. Geo
Foundations & Structures Private Ltd, Chennai. The Footings as rest at the depth of 2.5m from
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EGL. The design of footings are carried out using in-house spread sheet as per the guide lines of IS:
456-2000 adopting limit state method. The Footing layout drawing is given in Annexure C.

12.2  Design of Columns

R.C Columns will be designed for uni-axial/bi-axial bending for the forces of critical load
combination depends upon the nature of behavior. The desi gns are made using ETABS/in-house
spread sheet as per the guide lines of IS 456-2000 adopting limit state method. The RC design of
Column design is given in Annexure D.

12.3 Design of Beams

Beams will be designed for the results of critical load combination as per IS: 456-2000 using
ETABS/in-house spread sheet. Design forces have been extracted from the analysis and the same
being used for the design of beam elements. The design procedure takes in to account all the
member forces like axial, shear, torsion and bending and lists out the area of the reinforcement
required for all the members, The RC design of Beam design is given in Annexure E.

12.4 Design of Suspended floor/Roof Slabs

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. The RC design of Slab design is given in Annexure F.

13.0 P T DESIGN BASIS REPORT

13.1 PRESTRESSING SYSTEMS

The pre-stressing system is incorporating strands with 12.70 mm dia. strand /15.20 mm dia strand.
Prestressing strands shall be of class-2, confirming to IS 14268-1995

Materials Data

Strands 0.5” 0.6”
Nominal Diameter 12.7mm 15.2mm
Nominal Area 98.7mm 141mm?
Nominal weight 0.775 kg/m 1.15 kg/m
Tensile strength 1860 N/mm?> 1860 N/mm?>
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Modulus of elasticity 195 N/mm? 195 N/mm?’
Min breaking load of strand 184kN 263kN
Strand quality in accordance with IS 14268 IS 14268

13.2 GENERAL ASSUMPTIONS FOR PT SLAB & BEAM DESIGN

1) Strength design of prestressed member for flexure and axial loads shall be based on
assumptions given in IS1343/ Clause 18.3 (Chapter 18) ACI-318

2) Design moment strength of flexural members shall be computed by the strength design method of
the code I1S1343/ACI-318

3) Prestressed flexural members shall be classified as class U, Class T or Class C based on extreme
fiber stress (Ft) in tension in pre compressed tensile zone calculated at service loads.

4) Serviceability Design Requirements are as per clause 18.3 ACI-318/1S1343

5) Deflection of prestressed flexural members shall be calculated in accordance with Clause
18.3.5- ACI-318 /1S1343

6) Permissible tensile stresses in flexural member are as per Class-C (Table 18.3.3- ACI-318) /
IS1343 :

7) Permissible stresses in prestressing steel shall not exceed the following

a. Due to prestressing steel Jjacking force 0.94 Fpy (specified yield strength of prestressing
steel in psi) but not greater than the lesser of 0.80(Fpu specified tensile strength of
Prestressing steel)and the maximum value recommended by the manufacturer of
prestressing steel or anchorage devices.

b. Immediate after prestress transfer 0.82 Fpy but not greater than 0.74 Fpu (specified
tensile strength of prestressing steel)

8) Minimum Bonded reinforcement shall be provided in all prestressed flexural members is as per
Clause 18.9-ACI-318 / IS1343.

9) Minimum average effective prestress of 125 psi on the slab section tributary to the tendon or
tendon group.
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10) Required elongation shall be determined from average load-elongation curves for the
prestressing steel used. Generally 7% tolerance in prestressing steel force determined by gauge
pressure and elongation measurements for post tension construction.

140 COMPUTER PROGRAMS USED

The following Software/ Spreadsheet are used to carry out structural element design,

14.1 PROKON Ver 2.3 - Wall & Beam design

14.2 ETABS Ver9.7.2 -Three Dimensional FEM analysis and Design Programs
14.3 In-House Spread sheet - Footing Design/One way/Two way slab design

144 RAPT - RAPT-Post tensioning Flat slab design
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ANNEXURE-A
STRUCTURAL DRAWINGS
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COLUMN SIZES:

COLUMN
NOS:

SIZES

FOUNDATION to
BASEMENT FLOOR

C1

600 x 600

Cla

1000 x 1000
(terminated at 750mm
from footing top Ivl.)

600 x 600
(from 750mm to
_basement Ivl.)

BASEMENT FLOOR

to GROUND FLOOR
600 x 600

600 x 600

Cib

900 x 900
(terminated at 750mm
from footing top Ivl.)

600 x 600
(from 750mm to
basement Ivl.)

GROUND FLOOR
to ROOF

ROOF to
UPPER ROOF

600 x 600

600 x 600

600 x 600

600 x 600

600 x 600

Clc

1000 x 1000
(terminated at 750mm
from footing top Ivl.)

600 x 600
(from 750mm to
basement Ivl.)

600 x 600

600 x 600

600 x 600

LOAD TABLE

LOADS COMMERCK | Toper

Live Load 5.0 kN/m*2

Super Imposed Dead Load 2.4 kN/mAL

Filling Load

c2

600 x 900
(terminated at 750mm
from footing top Ivl.)

300 x 600
(from 750mm to
basement Ivl.)

300 x 600

300 x 600

300 x 600

C2a

300 x 600

300 x 600

300 x 600

300 x 600

200 x 600

200 x 600

200 x 600

200 x 600

Ca

500 x 900
(terminated at 750mm
from footing top Ivl.)

200 x 600
(from 750mm to
basement Ivl.)

200 x 600

200 x 600

200 x 600

[ToTALAREA LOAD | 7.4 kN/m™1

| 20Wm~

12 N/m*7

| SOMN/m*7 |

| 92i9/me)

NOTES

1. ALL COLUMN SIZE IS TO BE 600xal
2. ALL BEAMS IS TO BE 300x500

3. ALL SLAB THICKNESS IS TO BE 18
4. GRADE OF CONCRETE IS TO BE A&
5. GRADE OF STEEL IS TO BE Fe500

UNLESS OTHERWISE SPECHED

§ - INDICATE 300MM SUNKEX

¢ LEVEL

TYPICAL FLOOR

=
@

600

; CB3(600x150)

TVB2

(300x500)

TSI
(150 THK))

TVB7 /

(200x500)

£ 200

SECTION m u
SCALE - NTS _
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TISOLATED FOOTING SCHEDULE Hl_ AT

- FOOTING REINFORCEMENT
o [ | s % ) B2 no
‘z_WlYﬁ“ ”m uws . —~ \ﬂmﬂwoag\ﬂ.%_ooas\oﬂ 7100200mm uD .
‘41 | = \\ﬂﬂo\:uaa o/c \H_B.mluaa o\m‘ L_Woo»uwowsa\n\‘a\v
N - 1zorsomm o/c | 1120150mm o/c | Tio0z00mm c/¢
: 1100200mm c/e E
: 1100200mm ¢/¢ EE

COMBINED FOOTING wﬁ:ﬁ:-.ﬂ

FOOTING Siz¢

2.

SL | FOOTNG | FOOTING
NO | MARK NOS r
1 CF1 1 7197
2 CF2 1

3 CF3 1

NOTES:

UNLESS OTHERWISE NOTED

1. GRADE OF CONCRETE IS TO BE M35 WITH CEMENTETIOUS P
CONTENT NOT LESS THAN 350 kg/m™3 FOR' FOOTING,

RC COLUMN,RC BEAM,RC SLAB,PT BEAM etc.

M25 FOR BASEMENT SLAB,BASEMENT BEAM,BASEMENT RC WALL etc.

M10 FOR MASS CONCRETE FILLING.
GRADE OF STEEL Fe500

(DATED ON FEBRUARY 2018)

3. THE SAFE BEARING CAPACITY OF THE SOIL CONSIDERED IN THE
DESIGN AS PER SOIL REPORT SI/CHN/18/1404/02 IS 25 t/Sq.mt

AT DEPTH ABOUT 2.5M MEASURED FROM NGL.

THE BEARING LAYER SHALL BE PROTECTED BY LAYING PCC
IMMEDIATELY AFTER REACHING THE FOUNDING DEPTH.

THE FOOTING EXCAVATED PIT IS TO BE WET FREE AND THE WATER TABLE
IS TO BE MAINTAINED WELL BELOW THE PCC BOTTOM DURING CONCRETING
AND UP TO THE TIME OF FOOTING CONCRETE ATTAINS ITS STRENGTH.

B

B1 B2

T120100mm c/c

T120100mm ¢/c

\
7120150mm c/c

T120150mm c/c

T160125mm c/c

T160125mm c¢/c

l

|
|
|

il

TYPICAL PLAN OF

ISOLATED FOOTING (FLAT)

e
)
_ ® 0
FOOTING LAYOUT PLAN
L]
®
[ ]

CONSTRUCTION DRAWING

CIVIL & STRUCTURAL CONSULTANT
A P ENGINEERS

PROJECT TTLE:
PLAN SHOWING THE
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M, CHENNAL DOC.NO. APE-DBR-SR—CH-DCR—OOI,

AT PLOT NO. OLD
NO.251 & NEwW NO.21, 200f PALLAVARAM TO THORAIPAKK AM RADIAL ROAD,
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PAGE :
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DESIGN CALCULATION REPORT FOR THE PROPOSED SINGLE BASEMENT+STIL T+4 REV 0

STOREY+1 ADD. FLOOR+ROOF FOR COMMERCIAL BUILDING AT PLOT NO. OLD PAGE -
NO.251 & NEW NO.21, 200ft PALLAVARAM To THORAIPAKKAM RADIAL ROAD, OCT 2020
ZAMIN PALLAVARAM, CHENNAL DOC.NO, APE-DBR-SR-CH-DCR-00]_

ANNEXURE-C
RC DESIGN OF FOOTING




’T)FFICE BUILDING AT PALLAVARAM CHENNAI -FOOTING DESIGN
Footing data:
Axial load = 6000 kN
SBC = 250 kn/m?
Grade of conc. = M35
Grade of steel, = Fe 500
Column size = 1000mm x 1000mm
Design of Footing
Area of Footing = 6000/250 = 24.00M?
Size of Footing = 5.0M x 5.0M
Net Pressure = 6000*1.5/5.0*5.0 = 360 kn/m?

Bending Moment Mu = 360*1.82 /2 = 583 kn/m

Effective depth req. = B83¥10°/4.66%1000 = 354mm

Provide Overall Depth = 1000mm

Effective depth = 942mm
Tension Reinforcement

Mu = 583 kn/m
Mu/bd? = 0.657

Pt = 0.154 9%
Ast = 1450 mm?

Provide = T16 @ 125mm ¢/c

pro. Pt = 0.169 %

Check one way Shear

Vu, = 360*1.8-0.942 = 308 N

tv = 308*10°/1000*%942 = 0.326 N/mm?

tc = 0.33 N/mm?

tc =0.33 > tv =0.326 Hence safe

Check Two way Shear
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Vu, =360%(5.0°-1.9422) = 7642 N
tvz = 7642*10°/5.0¥1942%947 — 0.835 N/mm?
ks

= 1 N/mm?

ks =1 >tvz= 0.835 Hence safe

Result

Footing size = 5000mm x 5000mm

Footing Depth = 1000mm

Reinforcement = T16@125mm c/c
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DESIGN CALCULATION REPORT FOR THE PROPOSED SINGLE BASEMENT+STILT+4
STOREY+1 ADD. FLOOR +ROOF FOR COMMERCIAL BUILDING AT PLOT NO. OLD
NO.251 & NEW NO.21, 200t PALLAVARAM TO THORAIPAKKAM RADIAL ROAD,
ZAMIN PALLAVARAM, CHENNAL DOC.NOQ, APE-DBR-SR-CH-DCR-001 .
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COLUMNSIZE : 200x600
COLUMN No : Cc3

DATA

Length of column

Breadth of column

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

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction
Slendemess ratio

Additional moment due to slendermness
Shorter Direction

Slenderness ratio

Additional moment due to slendermess
Calculation of P

Assumed percentage of reinforcement
Area of concrete

Ultimate axial load (without momenits)
Calculation of Py

Longer Direction

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

Shorter Direction

Coefficient k 1(from TABLE 60 of SP:1980)
Coefficient k ,(from TABLE 60 of SP-1 980)
Axial load corresponding to balanced failure
Reduction factor for additional moments
Moment due to slendemness

Longer Direction

Minimum eccentricity

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

Minimum eccentricity

Moment due to min. eccentricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

P

P Jf.bD value

M i/ bD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)
M o, /fbD? value (from SP 16:1980 charts)
Uniaxial moment capacity (shorter direction)
P /P, ratio

Value of exponent

Interaction ratio

Percentage reinforcement satisfactory or not

DESIGN OF RECTANGULARISQUARE COLUMN

Check for moments due to min, eccentricity

~r~
-

33:"

=
Pt

pif
P Jf.bD
M /. bD’
My
My lf . bD’
M,
PP

4.60
0

mm

1381 |'siender’
22.894219

0.900
120000
2278

0.067
0.215
0.1996667
925
0.796
0.00

0.200
0.183
0.093
779
0.719
16.46

26.50
31.80
31.8

13.17
15.80
15.8

0.026
0.286
0.05
126

kN

kN-m

kN

kN-m

mm
kN-m
kNm

kNm

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

Eff. length (shorter direction)
Braced/Unbraced

Factored axial loag

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

Effective cover

Check for slenderness

Slenderness ratio

Additional moment due to slendemess
Calculation of P

Assumed percentage of reinforcement
Area of concrete

Ultimate axial load (without moments)

Calculation of Py:

Longer Direction

Coefficient k 1(from TABLE 60 of Sp- 1980)
Coefficient k,(from TABLE 60 of SP:1 980)
Axial load corresponding to balanced failure
Reduction factor for additional moments
Moment due to slendemess

Shorter Direction

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

Minimum eccentricity

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

Check for interaction

pIf ey

P If.«bD value

M u1/fbD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)
M ,1/bD? value (from SP 16:19a0 charts)
Uniaxial moment capacity (shorter direction)
P /P . ratio

Value of exponent

Interaction ratio

Percentage reinforcement satisfactory or not

2z

0.067
0.215
0.1996667
929

0.00

0.200
0.183
0.093
781
0.767
16.83

26.50
30.48
125

13.97
15.14
15.141667

0.031
0.274
0.08
201.6
0.08
67.2
0.486
1478
0.827

kN

kN-m

kN

kN-m

mm
KN-m
kNm

mm

kN-m
kNm

kNm
kNm

kNm

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

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction

Slendemess ratio

Additional moment due to slenderness
Shorter Direction

Slendemess ratio

Additional moment due to slendemess
Calculation of P e

Assumed percentage of reinforcement
Area of concrete

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

Longer Direction

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

Check for moments due to min. eccentricity
Longer Direction

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

Moment due to min. eccentricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

pIf

P If 4 bD value

M., /f.bD” value (from SP 16:1980 charts)
Uniaxial moment Capacity (longer direction)

M., ffbD? value (from SP 16:1980 charts)
Uniaxial moment capacity (shorter direction)
PP, ratio

Value of exponent

Interaction ratio

Percentage reinforcement satisfactory or not

~~
g S oD

Q= ;"-;!“.t:o

1275
17.719313

2.000
120000
2752

0.067
0.215
0.1996667
951
0.923
0.00

0.200
0.183
0.093
791
0.848
15.02

26.00
28.34
148

12.67
13.81
13.806667

0.057
0.260
0.1
252
0.1

0.396
1.327
0.735

kN

kN-m

kN

kN-m

kMN-m
kNm

mm

kN-m
kNm

kNm
kNm

kNm

kNm
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Eff. length (longer direction)

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction

Slenderness ratio

Additional moment due to slenderness
Shorter Direction

Slenderness ratio

Additional moment due to slenderness
|Calculation of P

Assumed percentage of reinforcement
Area of concrete

Ultimate axial load (without moments)
Calculation of Py

YLonger Direction

Coefficient k 1(from TABLE 60 of SP:1980)
Coefficient ka(from TABLE 60 of SP:1980)
Axial load corresponding to balanced failure
Reduction factor for additional moments
*Moment due to slendemess

Shorter Direction

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

Check for moments due to min. eccentricity

Longer Direction

Minimum eccentricity

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

Minimum eccentricity

Moment due to min. eccentricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

P If oy

P ,If.bD value

M x4 /fo,bD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)

M, /fbD? value (from SP 16:1980 charts)
Uniaxial moment capacity (shorter direction)
PP, ratio

Value of exponent
Interaction ratio
Percentage reinforcement satisfactory or not

g o rey

Exyv ~Pr
T ae 2

Q-:'P

0.200
0.183
0.093
788
0.961
17.76

26.90
23.13
169

13.57
11.67
11.667333

0.049

0.205
0.1

01

0.328
1.214

kN

kN-m

mm
kN-m
kNm

mm

kN-m
kNm

kNm
kNm

kNm

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

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction

Slenderness ratio

Additional moment due to slendemness
Shorter Direction

Slendemess ratio

Additional moment due to slendemess
Calculation of Py

Assumed percentage of reinforcement
Area of concrete

Ultimate axial load (without moments)

Coefficient k1(from TABLE 60 of SP:1980)
Coeflicient k(from TABLE 60 of SP:1980)
Axial load corresponding to balanced failure

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

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

Moment due to min. eccenlricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

I

P JfbD value

M .. /f..bD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)

M 1 ffebD? value (from SP 16:1980 charts)
Uniaxial moment Capacity (shorter direction)
P /P, ratio

Value of exponent

Interaction ratio

Percentage reinforcement satisfactory or not

e

E! ‘tjﬂ

==
5

pify,
P If bD

M s ffbD

"III!
M./ bD

s§ﬁ-«§‘§'§§§§§§

4.89

14.66

13.544301 :

1.200
120000
2407

0.067
0.215
0.1996667
932
1.000
0.00

0.200
0.183
0.093
782
1.000
13.54

26.90
16.95
144

13.57
8.55
8.547

0.034
0.150
0.09
226.8
0.09
75.6
0.262
1.103
0.863

kN

kN-m

kN

kN-m

KN-m
kNm

mm

kN-m
kNm

kNm
KNm

kNm

kNm
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Breadth of column b
Unsupported length (longer direction) [
Unsupported length (shorter direction) Ly
Eff. length (longer direction) ! I
Eff. length (shorter direction) L
Braced/Unbraced
Factared axial load P,
Factored moment (longer direction) M,
Factored moment (shorter direction) M,
Charac. comp sirength of concrete for
Yield stress of steel fy
Effective cover da’
Check for slenderness
Longer Direction
Slenderness ratio LoD
Additional moment due to slendemess M,
Shorter Direction
Slenderness ratio L.J/b
Additional moment due to slenderness M,,
Calculation of P,
Assumed percentage of reinforcement Pt
Area of concrete Ag
Ultimate axial loag (without moments) P
Calculation of Py
Longer Direction

d'/D
Coefficient k,(from TABLE 60 of SP:1980) Ky
Coefficient k,(from TABLE 60 of SP:1980) ka,
Axial load corresponding to balanced failure Py
Reduction factor for additional moments k,
Moment due to slendemess M,
Shorter Direction

d'lb
Coefficient k(from TABLE 60 of Sp:1 980) Kqy
Coefficient k ,(from TABLE 60 of SP 1980) kay
Axial load corresponding to balanced failure Py,
Reduction factor for additional moments ky
Moment due to slendemess M,
Check for moments due to min eccentricity
Longer Direction
Minimum eccentricity e,
Moment due to min. eccentricity M,
Moment in longer direction M,
Shorter direction
Minimum eccentricity e,
Moment due to min. eccentricity M,
Moment in shorter direction M,
Final design moments
Moment in longer direction M,
Moment in shorter direction .
Check for interaction
P If oy PIf
P JIfbD value P Jf.bD
M .1/f.,bD” value (from Sp 16:1980 charts) M i/ bD
Uniaxial moment capacity (longer direction) M.,
M 1/, bD? value (from Sp 16:1980 charts) M. /f.bD
Uniaxial moment capacity (shorter direction) M,
PP, ratio PP
Value of exponent @,

Interaction ratio
Percentage reinforcement satisfactory or not

SLEEF I EFEE

4.89

14.66
11.384412

1.000
120000
2321

0.067
0.215
0.1996667
227
1.000
0.00

0.200
0.183
0.003
780
1.000
11.39

26.90
14.26
107

13.57
7.19
7.1903333

kN

kN-m

kN

kN-m

mm
kN-m
kNm

mm

KN-m
kNm

kNm
kNm

kNm

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

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction

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

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

Check for moments due to min. eccentricity

Longer Direction

Minimum eccentricity

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

Minimum eccentricity

Moment due to min. eccentricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

M ux11fobD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)
M uy11fbD? value (from SP 16:1980 charts)
Uniaxial moment Capacity (shorter direction)
PP ratio

g rFreoo

Ekn Fr
T R = 2

Qz:‘a‘.‘

d'iD

]

3
H

Pify

P JIfbD
"uﬂ

M 4 bD

uyt

0.067
0215
0.1996667
927
1.000
0.00

0.200
0.183
0.003
780
1.000
8.81

26.90
11.03
78

13.57
5.56

0.029
0.008
0.06
151.2
0.06
50.4
0177
1.000
0.810

kN

kN-m

kN

kN-m

mm
kN-m
kNm

kN-m
kNm

kNm
kNm

kNm

kNm
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Length of column

Breadth of column

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

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction

Slendemess ratio

Additional moment due to slendemness
Shorter Direction

Slendemness ratio

Additional moment due to slenderness
Calculation of P

Longer Direction

Coefficient k ,(from TABLE 80 of SP:1980)
Coefficient k,(from TABLE 60 of SP:1980)

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

Check for moments due to min. eccentricity

Moment due to min. eccentricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

PIf ey

P JIf.bD value

M uxsHfekbD? value (from SP 16-1980 charts)
Uniaxial moment capacity (longer direction)

M 1/fbD? value (from SP 16:1980 charts)
Uniaxial moment capacity (shorter direction)
P /P, ratio

Value of exponent

Interaction ratio

Percentage reinforcement satisfactory or not

Mll

d'lb

14.66

6.0196894 kN

1.000

120000
2321

0.067
0.215
0.1996667
927
1.000
0.00

0.200
0.183
0.093
780
1.000
6.02

26.90
753
55

13.57
3.80

0.029
0.067
0.05
126
0.05

0.121
1.000

kN

kN-m

kN

kN-m

mm
kN-m
kNm

mm
kN-m
kNm

kNm
kNm

kNm

kNm
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Length of column

Breadth of column

Unsupported length (longer direction)
Unsupported length (shorter direction)

thf. length (longer direction)

Eff. length (shorter direction)
Braced/Unbraced

Factored axial load

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

Effective cover

Check for slenderness

Longer Direction

Slendemess ratio

Additional moment due to slenderness
Shorter Direction

Slendemess ratio

Additional moment due to slendemess
Calculation of P,

Assumed percentage of reinforcement
Area of concrete

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

Longer Direction

Coefficient k 4(from TABLE 60 of SP: 1980)
Coefficient k ,(from TABLE 60 of SP:1980)
Axial load corresponding to balanced failure

Reduction factor for additional moments
Moment due to slenderness
Shorter Direction

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

Check for moments due to min. eccentricity

Longer Direction

Minimum eccentricity

Moment due to min, eccentricity
Mament in longer direction
Shorter direction

Minimum eccentricity

Moment due to min. eccentricity
Moment in shorter direction

Final design moments

Moment in longer direction
Moment in shorter direction

Check for interaction

PIf ey

P JIf.xbD value

M 41 bD? value (from SP 16:1980 charts)
Uniaxial moment capacity (longer direction)

M 41 /fbD* value (from SP 16:1980 charts)
Uniaxial moment capacity (shorter direction)
P P ratio

Value of exponent
Interaction ratio
Percentage reinforcement satisfactory or not

-2~

| il il
-

s Xxp

=
55

12.75
1.95075

1.000
120000
2321

0.067
0.215
0.19968667
927
1.000
0.00

0.200
0.183
0.093
780
1.000
1.95

26.00
312

12.67
1.52
13

0.029
0.029
0.05
126
0.05

0.052
1.000
0.967

kN

kN-m

kN

kN-m

mm
kN-m
kNm

mm
kN-m
kNm

kNm
kNm

kNm

kNm
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ANNEXURE-E
RC DESIGN OF BEAM




PALLAVARAM - BEAM DESIGN
Beam: THB

Beam Size: 200x500mm, Grade of Concrete: M35, Grade of Steel: Fe500

Mu @ Span = 185 kN-m Vu= 91 kN

Mu @ Span = 135 kN-m

Mu/bd”2 = 437  pt= 1219 Ast= 1350 mm?
Reinforcement required 3T20+2T20 (ADDITIONAL)

SFD = 179, ® of Bar = 8mm, Leg = 2

Spacing of Shear with 8¢ = 0.87*500*2*50.3*460/(1 79*1000)

= 100mm

Hence provided Shear Reinforcement = 2LT8@100c¢/c
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PROJECT: PALLAVARAM

DESIGN OF SLAB No: TS
1.00 Grade of concrete = 35.00 N/mm?
2.00 Grade of steel = 500.00 N/mm?
3.00 Cover to reinforcement = 25.00 mm
Diameter of bar 12.00 mm
4.00 Aspect ratio £ . 8.53 8.67 1.950 < 2
o 4.37 452
5.00 Edge condition: 1 short edge continuous Two way slab
6.00 Modification factor assumed 1.40
140.28
7.00 Depth required for deflection: P = 175.00 mm
175.00 mm
d = 144,00 mm
8.00 Dead Load = 420 kN/m?
9.00 Live load = 5.00 kN/m?
10.00  |Partitions & FE = 2.40 kN/m?
11.00  [Total load = 11.60 kN/m?
1200  |Factored load = 17.40 kN/m?
STEP1 [Details S- SPAN L-SPAN
(-ve) (+ve) (-ve) (+ve)
Support(a,) span(a,) support(a,) | span (a,)
Co-efficent ( 1S:456, Table :26) 0.000 0.094 0.057 0.043
M,=Co-efficient'w* |,? 0.00 33.44 20.24 15.27
K= Mu/bd2 0.00 1.61 0.98 0.74
Percentage of steel required 0.00 0.39 0.23 0.17
Ast required(in mm?) 0.00 565.70 334.15 249.92
Ast min (in mm?) 210.00 210.00 210.00 210.00
Ast to be provided (in mm2) 210.00 565.70 334.15 249.92
Provided bars spacing (c/c) 538.78 200.01 338.60 452.72
max spacing 250.00 250.00 250.00 250.00
spacing 250.00 200.01 250.00 250,00
Reqd bars spacing (c/c) 250.00 200.00 250.00 | 250.00
Pvd bars spacing (c/c) 200.00 125.00 200.00 200.00
Ast vaided(i'n msz 565.71 905.14 565.71 565.71
Percentage of stee| provided 0.39 0.63 0.39 0.39
STEPIl  [F,=0.58 *f, * (Ast required/ Ast provided)
Fs 181.24
M.F 1.45
if assumed modification factor is less than or equal to
calculated the section is safe for deflection safe
OVERALL DEPTH D 175.00 mm
EFFECTIVE DEPTH d 144.00 mm
STEPIl  [Crack width calculation
m = 6.8
E. = 200000.0
Ec = 29580.4
Pt = 0.6
k = 0.3
X = 36.3
Ay = 905.1
I = 86930341.47
= 334
fy = 280.1
Em // = 0.0
Spacing r 125.0
E A.PERAMAIYAN. ME., ), MJ 67.3
0y Registered Structural ngineer 0.18
Chennai Metropolitan Development rity =
Registration No. SE/Gr-I/19/03/02
- 1st I\fam Road, Anna Nagar East, 102, 0.20}mm (safe)

Mobile: +91-984 1547214,




PROJECT ADDRESS:

USAGE OF BUILDING:

EXTENT OF THE LAND:

PROJECT INFORMATION

Completed Construction of Basement Floor + Stilt Floor + 4

Floors Commercial (Office) Building at Door No. 158/21,
MMRD Road, Zamin Pallavaram, Chennai Comprised in Old
S.No 255/1B & 255/2, New T.S. No. 34/2, 34/3, Ward No. D,
Block No.49 of Zamin Pallavaram Village.

Commercial Building (Office use)

890.29 sQm



v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

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

Verified ¢ RealEstate”
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified ¢ RealEstate”
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Verified ¢/ RealEstate”

We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
Chennai, India www.verified.realestate
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