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CHENNAL METROPOLITAN DEVELOPMENT AUTHORITY
“ThalamuthuNataragan Building®, No. 1, Gandhi Irwin Ronad,
Epmore, Chennai-600 008,

PROFESSIONAL REGISTRATION CERTIFICATE

This is to certify that the Thiru S.SOUNDRAPANDIAN has enrolled as
RegisteredStructural Engineer Grade-1 (SE) with Chennai Metropolitan
Development Authority (CMDA) who has the qualification of M.E.,(Structural

Engg.)and experience in the relevant field for 10years.

He has been given the Registration No.SE/GR-1/19/03/028 Renewed on
22.03.2024. Hc shall be required to comply with the duties and responsibilities
prescribed by the Government of Tamil Nadu in Pant-V, “Registration of
Professionals™, Tamil Nadu Combined Development and Building Rules, 2019
approved vide G.O.(Ms) No.18 MAWS (MA1) Dept. dated 04.02.2019.

This Registration is valid upto21.03.2029.

WG

(A. MEGANATHAN)
Superintendent
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S, Soundrapandian, M.1., (Structural)
structural engmeer Grade-1 CMDA |, DTCP Chengalpata / Corporation of Chennan
No.1 /1 Chakrapani Road. Madavmbkarai, Guindy, Chennai 600 032,
sounthar.associatel | email.com | Maobile: ~91 99520 46424

28.01.2023

CERTIFICATE

It is certified that the plan showing the proposed construction of stilt +8 floors with 32
dwelling units of residential high rise building with a height of 28.92m at Block No:371,
Temple Colony, 15th Main road, Anna Nagar, Chennai-600 040 comprised in Old Survey
No:207 (Part), T.S8.No:20/2, Block No:10 of Koyambedu Village, Aminjikarai Taluk, within
the limits of Greater Chennai Corporation.is designed by us is safe and stable against all
possible loads and Combination of loads as per IS Code, also check has been made and found

safe and | hereby certify that,

I, The minimum grade of concrete 15 M30
2. The least dimension of column is 300 mm. in stilt floor other than lift area,

3. The design and analysis using code of practice IS 875, IS 456, 1513920 and IS1893, is

carried out,

The building will be sound and stable when used for the purpose for which it is

designed.
S.SOUNDRAPANDIAN B b/ b
STRUCTURAL
ENGINEER, . SOUNDRAPANDIAN. MEStuctura
SE Grade-1 CHDA (Reg. No: SE/GR-1/19/03/028)

36, Suppa Coleny, Gulndy, Ch-32, 9552046424




5. SOUNDRAPANDIAN, M.EStructural
SE Grade-1 CMDA {Reg. No: SE/GR-T/15/03/028)
36, Suppa Colony, Gulndy, [4-32. 9952045424
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THE PROPOSED RESIDENTIAL BUILDING
AT ANNANAGAR., CHENNAI

I.LPROJECT BRIEF

This report sets out the basic parameter used for the structural design of the proposed
construction of Commercial and Residential Building at Annanagar, CHENNAL

1.2 STRUCTURAL SYSTEM

The structural system adopted is as below, based on preliminary analysis and design, which
have been elucidated later in this report

e The building is basically a RCC framed structure comprising of Stilt+8 floor.

= The foundation system comprises of open foundation is adopted

e All slab are designed as conventional RCC design

2.CODES AND STANDARDS

All structural design is carried out conforming to the provision in national building code of
India and other relevant Indian code and standards.

LS. 456-2000
LS, 875-PART Ito 11

1

2.

3. L5, 18932002
4. 18.13920-2016

3.Description of Structure
3.1.Location
The proposed residential building at annanagar, chennai
3.2Building Description
Project Consist of

CGound+8 Floors




Floors ' Iiutaﬂs

Stilt Floor ] Car Parking & Services
Typical Floor 8-Floors i Residential Ailarfh&enf =
Terrace ~ Space for Lift Machine Room, Overhead
Tank Staircase head Room.

3.3.5tructural Arrangements:
The Structural System for the Appartment Comparises of RCC Slab Supported by Re

Shear Wall, Column and Beams.




Floor Slab Considered to act as a rigid diaphragm to transfer the lateral forces to the lateral
load resisting elements,

The Cut-out in slab are on the provisions given in Clause 31.8 of IS 456-2000. Core
Cutting/Sleeves Shal be Considered to accommodate utility services if any. Staircase are

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

4.Design Approach:

4.1.Design Brief

This structure has physical interface with almost all the disciplines like
Geotechnical, MEP Services and
Landscape ete. The Structure proposed is of cast in-situ concrete construction with
walls/columns suitably placed. The Structural design of the proposed project is based on
Indian Standard Codes and is analyzed for Dead, Live, Wind and Seismic Load conditions
taking into relevant load combinations recommended by the codes. The Vertical Loads
including the dead and super imposed loads are transferred to the soil through columns, RC
walls and footings. Footings are sized with consideration to the safe bearing capacity
of soil at the level of transfer of load recommended by specialist soil investigation
consultants. The Lateral loads due to wind and seismic forces are dissipated to soil through

the proposed Reinforced Conerete columns.

4.2.Material Properties.

Materials specified will confirm to the latest edition of the relevant Indian
Standard or other accepted standard. Specifications for materials will include
sampling and testing as stipulated in the design standards. Detailed material

specifications will be included in the Technical Specification.

Concrete:

All structural concrete shall have cube crushing strength of M40 to M25 N/sq.mm at 28
days.

Plain cement concrete shall have cube crushing strength of 15 N/sq.mm (M15) at 28
days.

Concrete Mix

Concrete Grade
Foundation W30




Columns M30
Shear walls M3

Beams, slabs M3

Note: Grade of concrete for beam/column junction shall be same as column conerete grade.
Minimum grade of concrete requirement in Column — Slab/Beam joint:

As per cl: 57.1.2 & Annex-B of IS-16700:2017, Grade of concrete used in
slabs/beams junction shall not be less than 70% of that used in columns. And if, the
grade of concrete used in slab/ beams 15 less than 70% of the column concrete grade,
puddling of the concrete shall be done in such a way that column concrete is placed in
slab — colummn junction also for a mimmum of 600mm from face of the column and

this concrete is well integrated with slab concrete.
Reinforcement steel:

All reinforcement shall confirm to IS: 1786 — 1985 having minimum yield strength of
500 N/sg.mm.

Structural Steel:

All structural steel shall confirm to IS: 2062 with minimum yield strength of 250
Nfsg.mm

Mechanical Splicing Material:

Moment Coupler of threaded type as per IS-16172 Shall be used for diameter of
reinforcement 16mm and higher size for extending the bars. If lapping of the bars is
required in exceptional case, relevant clauses of 15-13920 shall be followed.

4.3.Foundation:

Foundations are designed depending upon Geo technical investigation report and
will dissipate all the vertical and horizontal leads safely to the soil. As per the
soil investigation report received from geotechnical consultants Pile Foundation is
designed by using CSI SAFE v12.




4.4.Design Loads
Live load for commercial — 2kN / sq.m

Load Calculations

Floor Loads for 125th Slab
Thickness of Slab

Unit Weight of Concrete
Calculations

Dead Load of Slab

Floor Finishes

Wall Loads

230mm thick wall for 3.20m height
Thickness of wall 'b'

Height of Walls 'h'

Depth of Beams 'd'

Unit Weight of Brick 'y'

Height=(h-d)

(h-d)*b*y
Say

115mm thick wall for 3.20m height
Thickness of wall 'b'

Height of Walls 'h'

Depth of Beams 'd'

Unit Weight of Brick '
Height=(h-d)

(h-d)*b*y
Say

Head room Wall load
Thickness of wall 'b'
Height of Walls 'h'
Depth of Beams 'd'
Unit Weight of Brick 'y'
Height=(h-d)

(h-dy*b*y
Say

Parapel Wall load
Thickness of wall b’
Parapet wall 'h' 0.9m
Unit Weight of Brick 'y’

h*h*T
Say

Say

125
25.000

3.125
2.500
5.625
5.625

0.230
3.200
0.450
19.200
2,750

12.144
11.000

0.115
3.200
0.150
15.200
3.050

6.734
6.800

0.230
2.500
0.425
19.200
2.075

9.163
9,200

0.230
(.900
19.200

3.974
4.000

1T
kNt

kN m?
kN/m?
kN/m?
kN/m?
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The following reductions i total live load on floors are made in designing of columns,
walls and foundation as per 1S-875(part-2)-1987.

|
. . Reduction in total distributed live load on
No. of floors (including the roof) to be all floors to be carried by member under
carried by member under consideration : =
consideration (percent)
1 0
2 10
3 20
4 30
51010 40
Over 10 50




Wind Loads:

The Wind pressure shall be calculated in accordance with IS: 875 (Part-3)-

2015. Basic wind speed for Chennai is 50m/s.

Basic Wind Speed Vb : 50 m/s

Terrain Category 12

Risk Coefficient k1 : 10O (k1 corresponds to 50 years Mean Probable
(Design Life of Structure)

Factor k2  : Vanation of wind speed with heights in different terrains as
per Table -02.

Topography factor k3 : 1.00

Importance factor Cyclone k4 : 1.00
Design wind speed Vz: Vb x k1 = k2 x k3 X k4

Design wind pressure pz: 0.6 x Vz2
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Seismic Forces:

Chennai falls under seismic zone IIT as per 1S 1893-2016 (Part 1) and has the following
factors to be considered for designs, Ductile detailing is required, (Please refer attached map)

Seismic Zone il

Seismic Zone factor, Z . (.16 (As per Table 3-1S: 1893-2016)

Design horizontal seismic coefficient (Ah) s (Z12)*(Sa/g)*(I/R)

I -Importance factor : 1.2 (Ref Table 8-IS: 1893-2016)

Response reduction Factor - 5(Building with ordinary RC structural columns)
Sitr-_il type : 1 (Weighted average of N value of all soil layers
along

the depth is considered)

Damping Ratio for RCC 5%

R as per Table 9 of IS: 1893-2016 is based on building with ductile RC structural walls.

Sa/g — Design acceleration coefficient for soil type as per Fig.2 of IS: 1893-2016 and it is arrived
based on appropriate fundamental natural period of structure using program calculated time period.

Design horizontal seismic coefficient  (Ah) : (Z/2)*(I/R)*(Sa/g)
: (0.16/2)*(1.2/5) *

(Sa/g) Ah : 0.024 * (Sa/g)

Design seismic base shear, Vb : Ah * W where, W - seismic weight of building

Dynamic Analysis : Considered in the analysis

L3 L : n = - n" 3 _:T ]
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Table No: 03

Zone Facfﬂr: i
Seismic Lone I1 [11 I Y

L 0.10 0.16 (.24 0.36

Durability Considerations:

Environmental conditions, Corrosion and Fire protection for concrete and structural steel
Environment : Moderate
Exposure conditions : Concrete surfaces sheltered from severe rain or freezing
whilst wet environment.
Minimum grade of concrete for RCC  ; Moderate exposure — M25
Minimum grade of concrete for PCC  : Moderate exposure — M15
MNominal cover to reinforcement : For moderate Exposure Nominal cover should not be less
Than 40 mm for columns & 50mm for footings.

Fire Rating: Nominal covers for 2 hr. fire resistance:

Nominal Cover

Beams Slabs Ribs Columns
Simply Continuous | Simply Continuous | Simply Continuous

supporied supported supported

nim mim mm mm min mim mm

40 30 35 25 45 35 40

Minimum dimensions of all structural RCC members will be followed as per IS-456: 2000 for 2
hours fire resistance.

S.ANALYSIS METHODOLOGY:

This structure has physical interface with almost all the disciplines like Geotechnical, MEP
Services and Landscape etc. The Structure proposed is of cast in-situ concrete construction with
Columns suitably placed. The Structural design of the proposed project is based on Indian
Standard Codes and is analyzed for Dead, Live, Wind and Seismic Load conditions taking into

relevant load combinations recommended by the codes.

The Vertical Loads including the dead and super imposed loads are transferred to the soil
through slabs, beams, columns, and footings. Footings are sized with consideration to the safe
bearing capacity of soil at the level of transfer of load recommended by specialist soil
investigation consultants. The Lateral loads due to wind and seismic forces are dissipated to soil

through the proposed Reinforeed Concrete columns.

i
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5.1 Assumptions:

The structure is idealized as 3D space frame and analyzed using ETABS software package ( Version
20.3.0)

for both vertical and lateral loads.

The structure is analyzed for specific loads like dead load, live load, wind and seismic loads and

for the load combinations as given in the relevant codes.

S5.2Mathematical model: Mass Modelling:

Mass Source as per IS: 1893 2016 is considered as follows.
(i) Mass source considered for LL <=3 kN/m2 is

Mass source = DL+SDL+ 0.25LL

(ii)  Mass source considered for LL > 3 kN/m2 is

Mass source = DL+SDL+ (0.5LL Where DL - Dead Load;
SDL — Super Imposed Dead

Load: LL - Live Load

Stiffness Modelling:

Cracked cross section properties as per Table: 6 of IS-16700:2017 shall be considered for
computer modelling.

Table 6 Cracked RC Section Properties
(Clause 7.2)

S Structural  Un-factored Loads Factored Loads

Mo, Element - e - e —
Area  Momentof  Area Moment of
Inertin Inertin
il) (2) {3 {4 (5) i)
1) Slabs .04, 0.35 1, 100 A4, 0251,
i) Beams 1.04, 0.71, 100 A, 0.33 I,
i1} Columns 104, 0.9 4, 1.00 4, (.70 4,
iv) Walls 104, 09l 100 A, 0.70 4,

5.3.Static Analysis:

Following Static loads cases are considered in the analysis

DL - Dead Load: Includes self-~weight of the structure.

SDL — Super Imposed Dead Load: Includes Finishes, wall Loads, Soil filling
loads etc... LL - Live Load: Includes Live loads based on functionality as per

IS: 875 (Part-2) " Mﬂﬂ"




5.4.Dynamic Analysis:

Earthquake:

Response spectrum method of Dynamic Analysis is considered. Following are the details
pertaining 1o dynamic analysis.
Base Shear Enhancement - Initial Scale factor of Ig/2R is used to enhance the base
shear, Number of modes Considered  : Number of modes considered should be enough to
obtain 90% mass participation in each principle plan direction.

Modal Combination Method Used : Complete Quadratic combination (CQC).

Spatial Combination Method used  : Square root of the sum of Square (SRSS).

Modal case type : Ritz vector Method

Orthogonal directional seismic effect  : Not applicable

Accidental torsion considered : 5% of the building plan dimension

Missing mass correction

Wind:

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

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

response as per

Clause 10 of IS 875 (part 3)-2015 shall be

followed. if

Case (i) — Ratio of height of the building to minimum lateral dimension 1s

exceeding 5

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

1.0Hz

For the given building heights & size, Dynamic Effects of wind need not be considered in the
analysis. Also, Time period is marginally exceeding the above frequency limit, hence it is ok.

6. LOAD COMBINATIONS:

Load combinations Used for Strength, Serviceability are tabulated

below:
Y Limit State of Collapse Limit State of Serviceability -]
Combination DL+SDL | LL WL/EL DL+SDIL._ | LL WL/EL/TL
DL+ LL (X/Y) 1.5 L2 ] == — 1 1 —
DL + WL (X/Y) 1.50r09*%] — 1.5 — 1 — 1
DL & EL (XY 15 or0.9* — L5 - | — 1
DL = TL (XY 1.4 — — 1.4 1 — 1
DIALLEWL (X/Y) 1.2 1.2 1.2 — 1 0.8 0.8
DL+LLEEL (X/Y) 1.2 1.2 1.2 — 1 0.8 0.8
| DPLALLATL (XY 1.05 1.28 — 1.05 | ] 1




DLAWLTL (A/Y) 1.05 — 1.28 1.05 I I

| DIAEL=TL (X)) 105 - .28 1.05 I |
DLALLAWLXAMTL 1.05 1.28 1.28 1,03 1 1
DIA+LL+ EL{x/ivIHTL 1.035 1.28 1.28 1.05 | ]

The various loads are combined in accordance with the stipulations in IS: 875 (Part 5)-1987;

whichever combination produces the most unfavorable effect in the building foundation or

structural member concerned may be adopted.

*This value 1s to be considered when stability against overturning and stress reversal is critical

where

DL/LL/WL/EL denote.

DL - Dead Load; LL - Live Load; TL - Temperature Load; WL - Wind Load; EL - Earthquake Load

Wind load and earthquake loads are considered for both x & y directions. Whenever imposed load
is combined with earthquake load, the appropriate part of imposed load as specified in IS: 15893-
2016 / Clause 7.3.1 of seismic code will be used both for evaluating earthquake effect and for

combined load effects used in such combination. Load combinations with suitable live load

reduction factors as per I[S:875(Part-2) will be used for design of columns &foundations.
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7.DESIGN METHODOLOY:

All R.C.C structures shall be designed according to the Limit State Method as
specified in [S: 456 — 2000.

Forces and moments from the 3D analysis output for the worst combinations are
used for the design of the structure.

The foundations are designed for critical load combination.

The structure 15 analyzed for specific loads like dead load, live load, wind and
seismic loads and for the load combinations as given in the relevant codes.

The slab is analyzed as two-way and one-way slabs.

Design of special members like retaining wall, water tanks will be done in
accordance with the relevant IS Codes.

S.ACCEPTANCE CRITERIA:

8.1.Deflection Limits:

For Reinforced concrete works:
Limiting values of deflection (Short and Long term) as per clause 35.3 of IS: 456-
2000 1s followed in the design.
Limiting value for total long-term deflection is considered as span/250 and for the
long-term deflection after erection of partitions & finishes is considered as

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

8.2.Cracking Limits:

Limiting values of crack width as per clause 35.3 of IS: 456-2000 is followed in the
design.

In general, for slabs and beams, the crack width is limited to 0.3mm.

For basement retaining wall and water retaining structures




3.Modal Participating Mass Ratio
As per IS1893 (Partl) :2016. In Buildings located in seismic Zone IT and 1L, it should

be ensured that the first three modes together contribute at least 65 percent mass participation
factor in each principal plan direction. Table Below show Modal Participating Mass Ratio of
Proposed Building
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4.Permissible Drift Limits (INTER-STOREY DRIFT):
As per ISI893 (Partl) :2016 & IS 16700 : 2017, Storey drift in any storey due to minimum

specified design seismic lateral force shall not exceed 0.004 times the storey height or hi/250,
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MAXIMUM STORY DISPLACEMENT IN DL-EQX
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MAXIMUM STORY DISPLACEMENT IN DL-EQY
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MAXIMUM STORY DISPLACEMENT IN DL-WX

Marl=gm Sigry dinplasampit




MAXIMUM STORY DISPLACEMENT IN DL-WY
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MAXIMUM DISPLACEMENT IN DL+0.8LL-0.8EQX

Baammuen Sy Sisplsoemenr

rard e
s Triw Tai @ |
O - - |
- Ehopd e '
T Fres N
= Magideg Cabarn
- LB
D S
= Lot
il T oy
i 1 lll. iza "III =E, DIII =y ";I = _'HT; -
ComCankn 1 Drpplacwmend, mm
MAXIMUM DISPLACEMENT IN DL+0.5LL+0.8EQY
- e i Mnaimm Siovy Dlxpicarmant
o
o e s
+ gl Tar- |
ey i) et
- By = e
= B :
i - e
) gl Tigm sk )
T-I!.Il.-
I:HHI_H_I-I
T P
-rn-m-'
Bl P
L
Eme T T L) T T T T T .
L " (1] AR LIS - g-1] (1] we m mE
Diaptacament, mm




MAXIMUM STORY DISPLACEMENT IN DLA0.BLL-0.8EQY
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MAXIMUM STORY DISPLACEMENT IN DLA0.SLL-0.8WX
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MAXIMUM STORY DISPLACEMENT IN DLA0.SLL-0.8WY
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8.5.Permissible Drift Limits (OVERALL DRIFT):

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

=
Story Output Case
TERRACE DL+WX X 0.00021 0.06 9] 4
TERRACE DL+WX ¥ C.000084 0.06 OK
TERRACE DL+WY Y 0.000217 0.06 DK
TERRACE DL-WX A 0.000253 0.06 oK
TERRACE DL-WX Y C.000086 0.06 oK
TERRACE DL-WY X 0.000064 0.06 OK
TERRACE DL-WY ¥ 0.000334 0.06 OK
TERRACE DL+0.BLLH0.8WX A 0.000154 0.06 oK
TERRACE DL+0.8LL+0.8WX Y 0.0000% 0.0a oK
TERRACE DL+0.8LL-0.8BWX x 0.000223 0.0& oK
TERRACE DL+0.8LL-0.8WX ¥ 0.0000382 0.06 OK
TERRACE DL+0.BLL+0.8WY b 0.000041 0.06 oK
TERRACE DL+0.8LL+0.8WY ¥ 0.000161 0.06 oK
TERRACE DL+0.8LL-0.8WY X 0.000072 0.06 oK
TERRACE DL+0.BLL-0.8WY b 0.000251 0.06 OK




8.6.5torey Stiffness and Strength(Soft Storey Check):

As PER 16700 : 2017 Parameters influencing stiffness and strength of the

building should be so proportioned, that the following are maintained: a) Lateral translational

stiffness of any storey shall not be less than 70 percent of that of the storey above. b) Lateral

transglational strength of any storey shall not be less than that of the storey above.

-' ‘Fﬁﬁli:"ﬁtunr Stiffness
Story Output Case Stiff X ShearY Check % Required | Check

TERRACE | EOX | 173834.185 0| 1786695
8TH FLOOR | EGX 310588.538 0 120.3802 70% Ok

_7TH FLOOR | EQX 373918.244 o| 1084767 | 70% Ok
6TH FLOCR | EQOX 40561433 0 106.0377 70% Ok
S5TH FLODR | EQX 430104.174 a 104.8541 70% Ok
4TH FLOOR | EQX A51154.06 1] 106.8553 0% Ok |
3RD FLOCOR | EQX 482081.849 ] 112.1723 |  70% Ok _!
2ZND FLOOR | EOX 540762.063 0 130,9197 70% Ok |
IST FLOOR | EQX 707963.83 0 181.9821 70% Ok
GROUND | EQX 1288367.106 0| 3.44E08 |  70% ok
TERRACE EQY 0 270356.264

| 8TH FLOOR | EQY 0| 495395.455 183.238 | 70% Ok
7TH FLOOR | EQY 0 607911.82 1227124 70% Ok
E6TH FLOGR | EQY 0 670877.164 110.3576 70% Ok
5TH FLOOR | EQY 0 719361.756 107.227 70% Ok
4TH FLOOR | EQY 0| 766266.557 |  106.5203 |  70% Ok
3RD FLOOR | EQY 1] 832363.887 108.6259 70% Ok
2ZND FLOOR | EQY a 8953443.022 114.5464 70% Ol
1ST FLOOR | EQY 0| 1232299.175 129.2473 0% Ok
GROUND EQY 0] 2605465.426 211.4312 70% Ok




B.7. Torsion Irregularity:
As per 1893 : 2016 In torsionally irregular buildings, When the ratio of maximum horizontal
displacement at one end and the minimum horizontal displacement at the other end is, (i) In

the range 1.5-2.0

Minimum Displacement in X 26.96 < 1.5 1.215 Qk

Maximum Displacement in X 32.77

Minimum Displacement in Y 20.8% < 1.5 1.194 Ok

Maximum Displacement in Y 24.94
9.Detailing Requirements:
Detailing for the structural members shall be done in accordance with IS:456, SP:34, Ts:
1893-2016, 1S:13920-2016 taking R=5.
10.Value Engineering Exercise:
In order to optimize the material consumption, sample analysis and design exercises were
undertaken with different combinations of member sizes and the required reinforcement and
formwork. In short, these studies were undertaken to identify and analyze various options for
a particular solution opportunity. 1.11 ANNEXURE: Kindly refer Cad drawings for all floors
framing plans.
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12, COLUMN REINFORCEMENT FROM ETABS
Command: Comer Columns Terrace Floor Reinforcement has been extended till foundation

since terrace floor Reinforcement is being higher than the lower floors.
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Company’s Name:  [|SOUNTHAR ASSOCIATES Joh Nev.: ABC

Guindy chennai-32 Design by L
Client: [ndia Builders Date: 28-1
Project: Temple colony Page No, PC

SPREADSHEET OF R.C.PILE CAP_FOR 2 PILES AS PER 15:456-2000

Checks the adequacy ol Pile Cap section for the applied loads, with the g'ivc:n conerete gmdc and type of

LG, COLUMMN
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CROUND: LEVEL r—!"
P’A\Wf\wf’ Ja D e,
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PEmm A g 430" FILE CAF =
x LF i H—
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--—I—'ller‘—I MAIN TIE| | e
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TYP. NN
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] ]
FILE SPACING_ |
L

PLAN

|Pile Cap Size:
Pile Caﬂ Fﬂr:: Cap Size [mm]lbu] sm:{mml’xte Dierails {mmHCm'cTﬂPﬂr:ﬂ[n Col. Loads fSuvi:emndn_ﬁ L
Mk B D h b || Dia. Spacmél_{mm} city (RN P(KIN)  [H(ENM(kNm C
2P 24&0 o00| 1300] 300| 600 60O 15004 75 [ 70000 1220| 41 52| pienrgL v

DLHIL+HWL
DL+IL+EQL
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Company's Name:  ||SOUNTHAR ASSOCIATES Job No.: ABC
Guindy chennai-32 Design by: U

Client; India Builders Diate: 28-1

Project: Temple colony Page No, PC

Reaction on Piles (Service Load condition): -

Pile Cap|Soil Pressure on| Soil Wtover | Pile Cap [lotal Vertical Reaction on Piles (kN)  [Pile C
Mk. Pile Cap (kN/m’| Pile cap (kN)] Weight (kN)| Load (kN) | Maximum | Minimum St
2P1 0.0 0.00 70.20 1290.20 713.25 576.95 C

0 & a - i :
0 = & - = =
0 - - - - -
0 - - s = :
0 0 b z s _
0 = = z & =
0 - R - - -
0 - - - - -
0 - @ E = -

Main Steel at bottom by Limit State Design Eff. | Steel e

Pile Cap| Max. Pile |Conc.|Stecl,|Eff. d| d. [0 (deglwidth Tension Admm’)| Sieeltmm units) in EA
Mk. [Reaction, Pu g Gir. MINmMs'| (mm)| (mm)| = 30° [(mm)\ F, (&N)| reqd. | Nos fb(mm| Ax
2P1 85590 |0 |w|soo|w| 1217| 2239 G0.5| 900| 4836 1112 6 16 | 1206

0 - 30 |w|s500 | w 0| st | s O] st | pitmpin .
0 - 30 |v[s00|¥ i e .
0 - 130 | w|so0 | w e I e s .
0 - 75 [w (415 - Of diene | et | O dussenw | EEEHIHEY -
0 - a0 |wlas|w Of st | st | O st | SRR -
0 - 5 |wi4as | v e b ] st | T -
{0 - 30 |wiqasiw 0] S| iy 0] Bpaaan | R -
0 - 35 | w415 | v e R s b, -
0 - 25 wlals v e I .

and 0.12% of the total cross-sectional area for steel f, =415 N/mm®,
and the sp&cinﬁ of bars not to exceed 300mm

{OTE: The transverse steel at bottom to be 0.15% of the total eross-sectional area for steel f= 250

R




Company's Name;  [SOUNTHAR ASSOCIATES Job No.: ABC
Guindy chennai-32 Design by: o
Chient: India Builders Date: 28]
Project: Temple colony Page Mo, PC
Pile Cap Top Main Steel - Limit State Design Min. Transver
Pile Cap| Min. Pile |-ve BM at face off Eff.'d' (mm) Ast Provide Top Main Steel filong B at top w
MEk. |Reaction, Pu (kW) Col, Mu(kNm) pmvided t‘&ﬂd {mn‘h $imm} | Nos. Spacing{mm} t‘D{mmSpact:
2P 69234 (100 1144 3240 12 4 - 250 12 3
0 - = = s 12 = 12
0 = = z 7 =
0 = 2 L B a
0 - - - . -
0 - - - - 12 - 12
0 o i > : o
0 2 = E 2 z
0 - - - - -
L = | = Ll ——
Check for Shear:
Pile Cap| Shear | Shear Stress|100A.| &,  Penn. Shear s"caﬂPLmuhing Sheat T, [PermT]| De
Mk. | Force (kN) | T, (N/mn) | bd |(mm)| 2d7/a, (kN) [N Nmn| g
Top1 | 40291 | 0368 [0110] 420 | 1477 1464 1.68 | 1.37 | Secti
0 - - _ B - - s :
0 - = - - - - -
0 . = - : < e = a
0 g g = - E z 3 E
Q - - - = = = = =
0 = - = - = i
ﬂ S - = Rz & = & =
[} - - o P - = = =
0 I ! N - i N = _
R
Company's Name: [SOUNTHAR ASSOCIATES Job No.: ABC
Guindy chennai-32 Design by: U
Client: India Builders Date: 28-]
Project: Temple colony Page No. PO




| Company's Name: [[SOUNTHAR ASSOCIATES Job No.: ABC/1001
Guindy chennai-32 Design by: UVW
Chent: India Builders Date: 28-Jan-23
Project: Temple colony Page No. PC/101 |

SPREADSHEET OF R.C. PILE CAP FOR 3 PILES AS PER 15:456-2000

Checks the adequacy of Pile Cap section for the applied loads, with the given concrete grade and type of Steel.

b g RC. COLUMM
GROUND LEVEL . -
SN S S PR
I'.Rﬂ or 1

| SomzonT

HORIZONTAL LINKS
[TOTAL AREA =
1/4 AREA OF MAMN TIE)

THE. MMM
FOGE DISTANCE B __l
i = | lnj
i g1 s
z| i |
1
NUMBER
|Pile Cap Size: Column T.nadsﬁwice condn.)
Pile CapUPlle Cap Size {mmj Caol, SI?E{III]H Pile Qlpilc cap P H, Hr M, | M, Load
B h (mm) c:tjr{k_'[ﬂ (kN) | (kN) | (kN) [(KNm) (kNm)| Case
3p1 45{! 1500 13Uﬂ 300 9{]{] 600 1250| 2556 157 S0 34 52| DL+IL+EQL| ™
Jp2 500] 1750 lﬁﬂﬂjl 3001 008 700 1562( 3192 52 61| 156 i) DL+TL+EQL| w |
{l DL + EQL Y
I:1-I.+IL+'I||".|'L;"Ir
DL+HIL+EQL|
DL+l W
DL+WL | w
DL+l |w
DLHLIWL | ¥
|I— DL+IL+EQL]T
| RCDesigis

ﬁo@“"’/v



Company's Name: |SOUNTHAR ASSOCIATES Jab No. ABC/1001
Guindy chennai-32 Diesign by: VW

Chient: India Builders Date: 28-Jan-23

Project: Temple colony Page No. PC/102

Reaction on Piles (Service Load condition):

Pile Cap|Soil Pressure on| Soil Weover | Pile Cap |Total Vertical Reaction on Piles (kN) |Pile Capacity)
Mk. Pile Cap (kN/m'|Pile cap (KN)| Weight (kN)| Load (kN) |Max-1|Max-2.3 Min-1|Min-2d  Status
3pl 18.0 72.60 139.86 2768.46 | 11109] 11109] 7247] 7639] OK
3p2 18.0 95.79 209.69 349748 |12583] 1350.9) 10734] ss0r| oOK

0 2 = 2 = _ z
0 = A - = £ g -
0 = & il z : i A E
0 - = = 5 3 _
0 = s . . 2

0 - - , ] _ _
0 T ? % 5 5

0 - = = - i

Main Steel at bottom by Limit State Design Eff. | Steel

Pile Cap| Max. Pile |Conc.|Steel. | Eff. d d,: b (deg] width | Tensio Autmm’) Steal{mm units) in Eff. Width
MK,  [Reaction, Pu (| Gr. M{NmM®') (mm)| (mm)| = 30° | (mm) [F, (kN)| reqd. [ Nos [P (mm] A_ [spacing
3pl | 1333.08 30 [w|soo [w[wwan] 3531] 56.5] ov00] 7628] 1753 6 [ 20 Jisss] 1s0
ip2 1621.03 |30 |+ |s00 |‘r HE| 39.28)  36.1) 1000) 9427 2167 8 20} | 2513] 120

0 - 25 |w|a1s | w - 0}- - 5 | 32 | -

0 - 25 |w 415 | w |- - - 0}- 9 25

] - 25 |w 415 [ w |- ot = 0l- = 9 25

0 - 40 |w|415 | w |- - - 0}- - ) 32 |-

0 - 25 | w415 (vl - - 0l- - 5 25 -

0 - w |wlas|e]l- |- | 0- . | 4 135 | I
0 = 25 w415 w |- - i n|- E s | 25 | 5

0 - 25 [wlas [w]- - - 0l- - R [ 32 | "

R[ﬂJtug.n[.:l.!I




Company’'s Name: |SOUNTHAR ASSOCIATES Job No.: ABC/1001
Guindy chennai-32 Design by: UvVw

Client: India Builders Date: 28-Jan-23

Praject: Temple colony Page No. PC/103

Pile Cap Top Main Steel by Limit State Design

Pile Cap| Min. Pile |-ve BM at face off Eff.'d" (mm) Ast Top Steel in Eff. Width
Mk. |Reaction, Pu (kN)j Col., Mu(kNm)| provided | reqgd (mrnz} @{mm )| Nos. Spacing{mm
pl S81.69 .00 1205 324.0 12 | 4 - 275
3p2 | 1288.06 0.00 1405 360.0 #DIV/0!

0 = 5 . 12 2
0 - - _ B
0 z 5 5 2 4
0 - - - - 12 -
0 < ¥ 2 = =
0 - B _ _ -
0 p : = :
0 s = = _ Z

\Check for Shear X-X:

Pile Cap|  Shear Shear Stress |[100AL] &,  |Perm. Shear StresfiPunching Sheat T, |[PermT{  Design
Mk. | Force (kN) | T, N/mn®) | bd |(mm)| 2dt/a, (kN) Nimm (Nimm]  giaps
3pl -8.82 -0.006  |0.172] 236 3.500 || 3067 N/A | - | SectionOK ||
3p2 421.65 0212 [0.178] 350 3.500 " 38304 | 034 | 1.14 | Sectimox ||

0 - - = - = - = - .
——t—=—fta =1
0 = . = = - = = v R

0 5 = = = - = 3 5

0 - R - - - - R -

0 = = - = - = - :

0 h _ _ _ _ _ _ _

g = % = . = Il = = s

RCOesignCD




Company's Mame: [|[SOUNTHAR ASSOCIATES Job No.: ABC/1001
Guindy chennai-32 Design by: UVW

Client: India Builders Date: 28-Jan-23

Project: Temple colony Page No. PC/101

SPREADSHEET OF R.C. PILE CAP FOR 4 PILES AS PER 1S5:456-2000

Checks the adequacy of Pile Cap section for the applied loads, with the given concrete grade and type of Steel.

gk b R.C. COLLIN ] ENHANCEMENT 0OF
i /P —— SHEAR - BY Zd/fav s
grouND LEVEL | ! My /My CONSIGERED ¢OR '
P A SR | D A, [+ T ) IHESE ZOMES T
: I il llgfIET-L | \ “'-1-,,_
J"?" I 1 | 4 A '
- | 1 | 3 _/F’ 'i:-"n V
I T J a = |
= —d | ! | il
Main TiE] | + I Iog _._:'F_.. 0a
e Dy U Lo L. e
HORZONTAL LINKS
. (TOTEL AREA =

1/4 AREA OF MAIN TIE)

Pile Cap Size: [ Column Loads (Service condn.) ||
Pile Capf| Pile Cap Size (mm flcol. Sizefmm}jPile Ohitc ca l.'-" H, Hy | My [ M, I Load
Mk. A B D h b || (mm)feity (kN (KN) | (KN) |(kNm)(kNm Case
4p2 | s00] 1750] 1500] 300] 900] 700 1551" 4545 os] 142 369 | 182|pLviLeeq]w
4p3 | 600| 2250| 1900] 300| o900l 900| 2250] 5745 | 10| 144| 371 | 295|oLewi ||
|| DL+EQL |¥
DL+IL | w
" DLAN+EQ |
DL + IL w
DL+WL | W
DL+ W
" DL+IL+WL | ¥
OL + IL -
] ] RCDesgn

R gl




Company's Name: [|[SOUNTHAR ASSOCIATES Job No.: ABC/1001
Guindy chennai-32 Design by: [BATALY

Client: India Builders Date: 28-Jan-23

Project: Temple colony Page No. PC/102

Reaction on Piles (Service Load condition):

Pile Cap|Soil Pressure onl Soil Weover | Pile Cap |Total Vertical Reaction on Piles (kN)  |Pile Capacity|
| Mk. pile Cap (kN/m’|Pile cap (kN) Weight (kN)| Load (kN) | Pile-1] Pile-2 Pile-3 | Pile4 | Status
4p2 18.0 131.27 283.59 4950 86 | 1167.4| 1493,9) 1312.5| 986.0 0.K.
4p3 0.0 (.00 363.37 6310.37 | 1563.1| 1844.8] 1592.0| 1310.4 0.K.
0 0.0 - - - - - - - -
() (.0 - - - - - - -
() 12.0 - - - = w = £ -
0 18.0 - = = - i i =
0 18 - - - - - - -
0 15 B i . . 2 5 -
0 18 - - - - - - -
0 0 - - - N = I -
—l
Main Steel at bottom by Limit State Design EfT. | Steel
Pile Cap| Max, Pile |Conc.[Steelf|Eff. d| d. P (deg]width|TensiofAmm’} Sicelimm units) in E€E Width
Mk. [Reaction, Pu | Gir. M[N/mm® (mm)| (mm)| = 307 | (mm)|F, (kN)| reqd. | Nos D{mm| A [Spacing
4p2 | 179266 30 |wl|soo |w|m#mer| 31.4] s0.7] 1375]10365] 2383 ] 8 | 20 [asi3] 1ss
4p3 2767.24 30 |w|so0 w|#EsEE| 39.5| 50.1] 1725|1636.5| 3762 | 12 | 20 |3770| 150
0 : 4 iz?ﬂ-,_- ” v of- - |21 32 -
0 - 3% w415 w |- - - ] B - 9 16 |- -
0 - 25 |w|415 w |- - z i] B - 9 16 |- -
0 = 40 | w|4ais w |- . 3 0]- - |17 ] 20
0 - 25 |w|415 v |- - Dj- - g 12 -
0 - 30 | w415 |w |- - - 0|- - 11 12 |- -
0 - 25 | w|415 |w]- - - 0]- - 8 16 |-
0 - 35 |w 415w |- - - 0- - 9 16 |-

RCDesignCO|




Company's Name: [SOUNTHAR ASSOCIATES Job No.: ABC/1001
CGuindy chennai-32 Design by: UVW
Client: India Builders Date: 28-Jan-23
Project: Temple colony Page No. PC/103
Pile Cap Top Main Steel - Limit State Design
Pile Cap| Min. Pile J-ve BM at face off Eff'd' (mm) [ Ast Top Main Steel each way
ME. [Resction. Pu (kM] Col, Mu(kNm}| provided reqd {I‘.I‘ll‘.llz:ﬂ I} [Nos. Spacing{mm
4p2 2584.13 (.00 1419 990.0 12 |10 - 285
4p3 4310.24 0.00 1819 1242.0 12 112 - 300
0 4 = = - 12 .
0 i = a - =
0 - _ - - =
0 - - - - 12 - If
0 - - - - -
0 2 _ ; L
0 - - _ _
0 . - 5 " o
Check for Shear
Pile Cap| Shear | Shear Stress [100A,) &, Perm. Shear Swesjfunching Shed T, | T Design
Mk. | Force (kN) | T, (N/mnr’) | bd (mm)| 2dt/a, {kN) Nimm'{ Nfmm* Status
4p2 291.55 0.075 0.129] 215 3.500 5454 0.478| 1.14 | Section 0.K. |
4p3 1185.64 0.189 0.120] 405 2.656 2618 0.49 | 1.14 | Section O.K.
0 B = 2 - = 2 % Z
0 = = = s - H ” .
0 i = ; = = 3 = <
0 = = = - = _ _ _
0 = - _ ] 5 E 3 2
0 - N - = _ _ - B
0 - - - - = = A a
0 - - - - - - - - . “

RCDle‘ICDI




17.85LAB DESIGN

lg. Span  sh. Span(L,)

(Ly)
Panal size = 720 4.20
fon = 20 N/mm?
= 500 N/mm?
EDGE & ONE SHORT EDGE CONT.
COND,
L/l = 1.72
{Assume D= = 140 mm
Dead load of the slab = D*25= 3.50  Knim®
Floor finishes = 2.00  Kn/n’
Live load = 200 KEnim?
Total load (w) = 7.50 Knim’
Oxf-ve)  0.0000
Cef+ve)  0.0857
L yf~ve)  0.0570
Lyf+ve) 0.0430
The Factored Moments are Moment Ast & tor 10 ror 12 tor
in KNm inm®  mmclc mmele  mmele
Mxf-ve) [ x(~ve) = 0.00 0 #DIVA! #DIV/0! #DIV/Q!
= hy¥ i 5
Mx(+ve) Caf+ve) = 17.00 300 129 201 515
SR e
My(-ve) Uyf-ve) = 11.31 280 180 281 719
= *H?*fxz*f ‘5
My(+ve) yf+ve) - 853 207 243 379 971
e
min Ast 168 299 467 673
max 300 300 300
spacing
drg = SORT( = 78 mm
(M, *10°)/(0.138%4*h))
D;}m‘.‘ = 140 mm
dx oy = 110 mm
d}’ prav = 100 mm
Provide 140 mm Thk 10 wr @ 100 mm c/cin Shorter direction &
10 tor @ 200 mme/c in longer direction

Check for Deflection : g : GFQ \,_/ le/_ __::_: v i




Percentage of Tension renforcement (@
mid span

1 Area af ¢/s of steel required
=0.38%%  Area of c/s of steel provided

asic span/ell depth ratio for continuous
abs

Modification factor
Coefficient for max ratio of span/eff
depth

Effective Depth required

0.71

144 Némm®

26.00

1.60
42

101 <

SAFE

i
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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.
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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
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real estate journey

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