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1.1 FOREWORD

1.1.1 - Description of project

M/s Vignesh Propenies P\4. Ltd., chennai is developing a High rise commercial building (Basement + cround +7 upper
floors) at Door No: 2?. Plot No: 48(Part), 69 & ?0, GST Road, Chrompet, Chennai - 600 044. This pro.ject offers spacious ofl1ce
spaces, meeting rooms and common areas for productive and collaboralive work environment. The project construction is ca.nied

out as RCC aamed structure with Shear wall and PT Slab system. The building is designed with accessibility in mind a^s well as

eafihquake-resistant constmction to ensure the well-being of occupants.

1,1.2- Objective of the Report

The objective of this report is to provide and fumish complete details related to Project and shuctural analysis and

design considerations.

1.1.2 - Scope of tbe Report

The Structural Report covers the complete Structural Elements design considerations for analysis oflateralloads &
gravity loads.

1.2 CODES, STANDARDS AND REFERENCES

DESIGN STANDARDS:

Specific applicable codes and standards will be identified and adopted in the design philosophies as appropriate to the

stuctural elements. The latest editions ofthe Codes and Standards will be used indesigns. All design work shall be based on

Indian Standards and Codes with latest revision, with amendments if any, as on date.

Loads:

IS: 875 -2015

IS: 1893-2016

Foundations:

IS:1080-198s(2016)

IS:1904-1986(2015)

lS: 291l-1980(2013)

IS: 291l-1980(2013)

IS: 2950-1981(2013)

lS: 2974-1998(2013/2015)

IS: 8009"1976i1980(201 3201 5)

Code ofPractice for design loads (other than earthquake) for Buildings & sfucture

(All parts)

Criteria for earthquake resistant design of structure

Code of Pmctice for design and construction of shallow foundations on soils(other than

raft, ring and shell)

Code of Practice for design and construction of foundations in soils general

requirement

Code of Pmctice for design and conshuction of pile foundations (All parts)

Code of Practice for design and consruction of pile foundations (All parts)

Code of Pmctice for design and constuction of raft t'bundations

Code of Plactice for design and construction of machine Foundations( All parts )

Code of Practice for calculation of settlement of foundations (All parts )

Statutory Requirements:

The design ofstuctural and other building services will comply with the following rcquircments:

. National Building Code The Building Regulations

. The Environmental Protection Act in liaison with the Environmental Ageflcy.

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



RCC:

IS: 456 -2000(2016)

lS: 458 -1988

lS:3370-2009

lS: 4326-2013

IS: 5525- 1969(2013)

IS: 1786-2008

IS: 5s25- 1969(2013)

IS: 1786-2008

lS: 10262-2009

IS: 13920 - 2016

IS: 1343 - 1980

IS:432(part 2)-1995

IS:6313(part II)-2001

IS: 1905-1998

IS:3067-1995

Code of Practice for plain and reinforced concrete

Specification for precast concrete pipes

Code of Prsctice for con$ete s&uctures for the storage oF liquids:(All parts)
Code ofPractice for eafihquake resistant design and construction ofbuilding
Recommendation for detailing of reinforced concrete works
Code of Practice for design and construction of machine Foundations( All parts )
Spccification for high strength deformgd steel bals and wires lor concrete reinlorcement
Recommended guidelines for concrete mix design

Criteria for earthquake resistant design ofsfuctures (General provisions

ard building).

Criteria for structural safety of Tall Concrete buildings

Duotile design and Detailing ofReinforced concrote structures subjected to

Seismic forces - Code ofpractice

Ductile design and Detailing ofReinforced concrete sructures subjecred to Seismic ibrces
- Code of practice
Code of practice for Prestressed concrcte

Specification for mild steel ard medium tensile seel bars and hard-dmwnsteel wire for

concrete reinforcement

Standards for anti-termite treatment

Code of Practice for structural use of unreinforced masonry

Code of Practice for general design details and preparatory works for damp proofing and

water proofi ng of buildings

Handbook for structural engineers ( all parts )

National Building Code oflndia

Design Aids for reinforced concrete to 15:456-1978

Explanatory handbook on codes fo. earthquake engineering (lS:1982-

l975and tS:4326-1976 )

Explanatory handbook on lndian Standard code of Pmctice for plain

andrcinforced concrete

Handbook of concrctc rcinforcement and detailing (SCIP)

Specification for Ordinary, rapid hadening and low heat Portland cement'

Specification for Portland blast fumace slag cement.

Specification fo. Portland pozzolana cement

Method of physical tests for Pofilandcement.

Specification for coarse and fine aggrcgates Aom natural sources for concrete'

Method oftest for strength ofconcrete

Method ofsampling and aralysis ofconcrete.

Specification for plain hard drawn steel wire fabric for concrete reinforcemenl

Specification for plywood for concrete shutte ng works.

Specification for integral cement water proofing compounds.

SP: 6 -1998

SP: 7 -2005

SP: l6-1999

SP: 22-1982

SP:24-1983

SP;34-1987

Material:

IS: 1893 (Part-l )-2016

lS: 16700 - 2017

Miscellaneous:

IS: 269 -2015

.IS:455 -1995

IS: 1489-1991

IS:4031-1991

IS:383 - 2016

IS: 516 - 1999

IS: I 199- 1999

IS:1566-2000

IS:4990-1998

IS:2645-1999



1.3 DESCRIPTION OF STRUCTURE

1 .3.1 Building Description

The Development consists ofrhe following:

a. Commercial building floor covered with RCC roofing.

The umges ofindividual floorsare as given belowi

Details

1 .3.2 Structural Arrangemcnt:

The structural system for the commerciar buildings comprises ofRCC corumn and beam and pr srab.

S.No. Description Details

2. Sfuctural System RCC Shear Wall & Column

Shallow Foundation

6. Beams As per design

1.4 DESIGN APPROACH
,|.4.1 - Design Life.

The design life of the building is assumed as 50 years. This requirement is applicable only for concrete

works and not applicable to replaceable finishing materials, water proofing membrane and thermal insulations (if

any). Hence periodic maintenance / refurbishment are required for all replaceable material for longer life.

1.4.2 - Material Prop€rties.

Materials specified will conform 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 sfuctural concrcte shall have cube crushing strength of 35 N/sq.mm (M35) at 28 days.Plain cement concrcte shall

have cube crushing shength of l0 N/sq.mm (M10) at 28 days.

Concrete Mix:

Concrete It€m Grade

Columns M40

:

Floors

4. Foundation



Reinforcement steel:

. All re inforaement shall confirm to IS: I ?86 - 1985 having m ioimum yield srength of 500 N/sq. mm.Corrosion

resistant steel is not required.

1.4.3 - Design loads

Dead loads:

Dead load shall include weight ofall stsuctural and Architectural components. Self-weight ofthe materials

shall be calculated on the basis ofunit weights given in IS: 87S,

r Floor finish of75 run thickness : ?5 kg/sqm

o Self-weight ofPlain concrete | 24OO kg/cum (24 kN/cum)

. Self-weight ofRCC : 2500 kg/cum (25 kN/cum)

. Aerccon block masonry : 700 kg/cum (? kN/cum) [For wallsj

(With additional l5mm thick plastering on extemal surface and l2mm plastering on internal wallsurfaces)

. Soil (DrY) : 1800 kg/cum ( 18 kN/cum)

r Soil (Wet : 2000 kg/cum (20 kN/cum)

. Water : l00Okg/cum (l0kN/cum)

. Masonry lxith plastering | 2200 kg/cum (22 kN/cum)

o Wall loads : As per sctuals

Live loads:

The superimposed loads shall be calculated in accordance with lS: 875(Pafi-2) based on Occupancy Classification.

For multiple occupancies of use in the building shall be rcfered with the other appropriate comparable occupancy

classification as per Table.l of IS 875(Part-2)- 1987.

Following live loads are considered while designing the sbuctural elements apart from the dead loads asper codes.

tr'loor Live loads:

. office space : 400 kg/sqm (4.0 kN/sqm)

. Stairs : 400 ke/sqm (4.okN/sqm)

o Conidors / Balcony : 400 kg/sqm (4.okN/sqm)

. Toilets : 200 kg/sqm (2.0kN/sqm)

r Terrace with Access : 200 kg/sqm (2.OkN/sqm)

o Electrical rooms : 400 kg/sqm (4.0kN/sqm)

' AHU ; 500 kgisqm (5 0 kN/sqm)

Sunken Details:

o Toilet

wind Loads

250mm

The wind pressure shall be calculated in accordance with IS: 875 (Part-3):20l5.Chennai has a high wind speed oi 50m/s

Basic Wind Speed Vb : 50 m/s

Risk Coe{ficient kr : 1 00 (kr conesponds to 50 years Mean Probable Design

Life q6 3tru61u1s;

Tenain, height, structwe sizc factor kz : To suit the height of the stucture for terrain category 2

TopogBphy factor kr : l 0

lmportanco factor for cyclonic region k : 100

The extemal and intema.l prcssure co-eflicient shall be as per respectivo clauses of lS: E75 fPaIl 3)12015 Design

Wind speed V'

Design Wind Pressure, P,

:Vb x kr xk:xkrxkr

: 0.6V.2



Map sbolYing basic wind speed Map showing seismic zones
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Seismic Forces:

Chennai falls under seismic zone III as per IS 1893-2016 (Part l) (Sixth Revision) and has the lollowing

factors to be considered for designs. Ductile detailing is required. (Please refer attached map above)

Seismic Zone : III
Seismic Zonc factor, Z : 0.16 (As per Table 3; IS: 1893-2016)

Design horizontal seismic coeffici€nt (Ah) : (Zl2)a(S./g)*(l/R)

I -Importance factor : 1.2 (Ref Table 8; IS: I 893'2016)

Response rcduction Factor : 5

Soil gpe : TyPe -l

Damping Ratio for RCC : 5 Yo

sa/g - Averaga response accelemtion coefficient for soil sites as per Fig.2 of IS: 1893-2016 and it is arrivedbased on

appropriate fundamental natural period of structure as per Cl 7.6.2 (b)

Dcsign horizontal seismic coefficient (Al,) : (22)*(SJg)i0/R)

: (0.162)*(1.2./5) ' (S,/g)

Ah :0 024 * (S"/g)

Design seismic base shear, Vb : Ah * 1, where, 1, ' s€ismic weight ofb'lilding

Effect ofinfill panels : Not considered in the analysis

Table No : 03

( Clausc 6.4.2 )
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Low Moderate Severe Ver_r Sc!erc

0.36i : 0t10 0.16 0.24

-t

I

I

i

Seismic lntonsity



Temperature Loads:

The effect oftemperature willbe considered wherever applicabie in accordance with relevant lndian Codes. Minimum

& maximum temperatures considered are as shown in thc tablo below, Same will be used ior the analysis & design. The

coellicient for thermal expansion and contraction will be in accordance with tS: 456 and lS: 800 for concrete and sleel

respectively.

Station Nrme Period No. ofYerrs Mern Temperature in

Degre€ C

Msrimum Minimum

Chennai (Minambakkam) January l90l-2000 100 28.8 20.4

Chennai (Minambakkarn) February 1901-2000 100 30.5 21.1

ChenDai (Minambakkam) March l90l-2000 t00 32.6 23.0

Chennai (Minambakkam) April 1901-2000 100 34.7 25.8

21.6

15.9

Chennai (Minambakkam) May 100 3',t.4 42.4

Chennai (Minambakkam) June l90l -2000 100 37.3 53.9

Chemai (Minambaklam) July 1901.2000 100 35.3 26.1

25.5

99.5

Chennai (Minambakkam) August 1901.2000 100 34.5

Chennai (Minambakkam) September 1901-2000 100 25.2

Chermai (Minambakkam) October t 90l-2000 r00 3r.8 24.2 281.6

Chennai (Minambaklem) November 1901-2000 100 29.4 22.6 353.0

Chennai (Minambakkam) December l90l-2000 100 28.4

II ean

rainl&llin

mm

35.i

l3.0

t4.5

t29.9

123.5

21.2 146.3

[Sourc.e: National Data Centre:ndc@imdoune.gov,inDcM (Sectt.): dgm.hq@imd.gov.in]

Considering the average daily maximum temp€rature as 34 degrees and minimum as 24 degrees, the variation in temperature

for analysis is considered as 10 degrees. lsource

https://www.wunderground.(.n/history/airport/VoMM2ol6/l/4/CustoftHistory.honl?dayend=5&monfiend=2&yertend=201

7&r€Lcity=&reLstate=&relstatenafte=&reqdb.zip=&reqdb.magic=&reqdb wmo=l

Temp€rature and shrinkage effect:

Horizontal floor displacement due to differential temperatures and sh nkage is of importance in long confiete buildings.

It can be taken carc ofby eitha providing expansionjoints at an appropdate spacing or designing sfuctulal members for the

additional moments caused by th€ tsmpelatule and shrinkage effects. Pour stips at suitable locations shall also be considered

where required.

Exceptional Loads:

Loads due to the following catastrophe scenarios are not considaed in the design

o Exceptional loads due to terrorist attacks (Explosions)

o Accidental loads (Falling of aircraft on the building)

o Accidental collision ofvehicles on the faqade ofthe building

Durability Considerations:
EnvironmJntal conditions, Corrosion and Fire protectioo for cooqete and structural steel

. Environment :Moderate

r Exposure conditions : Concrete surfaces exposed to moderate

environment

. Minimum gmde of Concreto : Moderate Exposure - M30

Month

l90l-2000

3 3.9
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1.4.4 Fire Rating

Thickness of the structural elements as per table I 5, l6 & 16A clause 26.4 of IS 456-2000
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1 .5 ANALYSIS METHODOLOGY:

This structure has a physical interface with almost all the disciplines like geotechnical works. MEP

services,etc. The sructure proposed is of cast in-situ concrete constuction with columns suitably placed. 'The vcrtical

loads including the dead and super imposed loads are transfcred to the soil through columns ard foundation.

Foundations are sized with consideration to the safe bea ng capacity of soil at the level of transfer of load

recommended by specialist soil investigation consultants.

1.5.,l Assumptions:

. The sfucture is idealized as 3D space frame and analyzed using ETABS software package for both vertical

and lateral loads-

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

load combinations as given in the relevant codes.

r The foundation is represented in analysis model using fixed end conditions.

1.5.2 Mathematical model

Mass Modelling:

Mass Source as per IS: 1893_2016 is considered as follows.

Mass source = DL+SDL+ 0. sLLWherc DL - Dead Load;

SDL - Super Imposed Dead Load;LL - Livo Load

1.5.3 Static Analysis:

The following Static loads cases are considered in the analysis.

DL - Dead Load which includes seltweight ofthe structure.

SDL - Super Imposed Dead Load, including load due to finishes, wall Loads, Soil filling loads etc

LL - Live Load

1.6 LOAD COMBINATIONS:

Load combinations Used for Strength, Serviceability arc tabulated below:

Limit State of ServiceabilityLoad

Combination

Limit Stste ofCollspse

DL+SD

L

LL WUEUTL DL+SD

L

Lt.

IDL+LL 1.5 1 5 l

DL+WL 1.5 or 0.9* 1.5 I

1.5 or 0.9* 1.5 I I

DL+TL 1.5 I

DL+LL+WL 1.2 t.2 I 0.8

DL+LL+EL 1.2 1.2 1.2 I

DL+LL+TL 1.2 1.2 1.2 l I

DL+WL+TL 1.2 1.2 I

1.2 1,.2 l

DL+LL+EL+TL 1.2 1.2 1.2

WLiEL/I'L

0.8

Response spectrum combinations:

. 1.2[DL+LLt(SPECX+0.3SPECY+o.3SPECZ)]

r 1.2[DL+LL+(SPECY+0 3 SPECX+0.3 SPECZ)]

. L5[DL+(SPECX+0.3SPECY+0.3SPECZ)]

. L5[DL+(SPECY+0.3SPECX+0.3SPECZ)I

o 0.9DL+ 1.5(SPECX+0.3 SPECY+0.3 SPECZ)I

o 0.9DL+1.5(SPECYTo.3SPECX+o.3SPECZ'

I

I

I

I

l

DL+EL

t.5 I

I

1.2 0.8

I
0.8

I

I

DL+EL+TL rlr l



The various loads are combincd in accordance with the stipulations in IS: 875 (Part 5).1987; whichever combination

produces the most unfavorable effect in the building foundation or stuctural member concemed may be adopted.

'This value is to be considered when stability against overtuming and stress reversal is critical where DL/l,L/\1.fr1.

denotes,Dl - Dead Load; LL - Live Load; TL - Temperature Load; WL - Wind Load;EL - Earthquake Load, SPEC- Response

spectrum Wind load and eanhquake loads are considered for both x & y directions. Whenever imposed load is combined with

eafihquake load, the apprcpriate part of imposed load as specified in lS: 1893-2016 / Clause 7.3.3 of scismic code will be used

both for evaluating earthquake effect and for combined load effects usedin such combination. Serviceability loads combinations

with suitable live load reduction factor as per lS: 875(Part-2) will be used for foundation design.

I.7 DESIGN METHODOLOGY:

. All R.C.C structures shall be designed according to the Limit Statc Method as specified in IS: 456 - 2000.

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

. The foundations are designed for critical load combination.

. The structure is analyzed for specific loads like dead load, livc load, wind and seismic loads and for the load

combinations as given in the relevant codes.

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

. Design of special members lik€ retaining wall, water tanks will be done in accordance with the relevant I S Codes.

1.E ACCEPTANCE CRITERIA:

1.8.1 Deflection Limits:

Fot Reinforccd concrcte works:

. Limiting values ofdeflection (Short and Long term) as per clause 35.3 oflS: 456-2000 is followed in the design.

. Limitiflg value for long term deflection is considered as span/250 a for the long term deflection after erection of

partitions & finishes is considcrcd as span850 or 20mm whichever less as per tS 456 - 2000

1.E.2 Cracking Limits:

. Limiting values ofcrack width as per clause 35.3 oflS: 456-2000 is followed in the design.ln

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

. For watcr rctsining structues, cmck width is limited to 0.2mm.

1,E.3 Soil data:

Foundations are designed based on Geo Technical investigation report and will dissipate all the vertical and

horizontal loads safely to the soil below. The soil invesigation report recommends shallow foundation system'

1.9 DETAILING REQUIREMENTS:

RCwalls,whicharcconsideredaslateralloadresistingclementsaredetailedasductileRCwallsalongwith

perimeter SMRFS (both columns and beams). Rest of the columns and beams are detailed as per normal detailing

requirement. Detailing for all structural members shall be in accordance with IS: 456 & SP: 34'

tq'l h, sk "L,J /-r'7 dd'Jk0n

6rrL vo- *-.1

n
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Planning
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LxroA $tB l>A/\J,
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IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattem Ee +x according ro IS l g93:20 t 6, ascalculated by ETABS.

Direction and Eccentricity
Direction : X + Eccentricity Y

Ec{entricity Ratio = 5% for all diaphragrns

Structural Period
Period Calculation Metlod = Progam Calculated

Frctors and Coellicients

Seismic zone Factor, Z [lS Table 3] 24'16

Response Reduction Factor, R US Table 9l R=5

Importance Facror,I [tS Table 8] l=l'2

Site Type [IS Table l] II
Seismic Response

Spectral Acceleration
Coefficient, S" ig US 6.a.2j

Equivrletrt Loteral Forces

Seismic Coemcient, Ah IS 6.4.2]

Cllculsted Bsse She{r

Dire.tion

X+Ecc.Y

Applicd Story Forces

t rar!, lord to Sroaiat . .r

HEIDROOM -

ZSalnn=i 
n *

(kN)

8214146

Story Elevation X-Dir

m kr\

HEADROOM 32 0

TERRACE 29 236 0869

7tI 26 204 7031

6rh 23 150 3941

5rh 2A r05 0722

4th 17 66 8418

l4 37.5985

2nd 1l i6 ? 105

lst 8 40674

GROTND 5 0

Sc 1.36

gT
Sa

- = 0.6236
s

1ERRACE

7tt

6ttr

sh

/ttt

3td

236.0869tN

:M.703ltN

150.33{rktl

r05.07:2\N

- 66.8{ r 6}Ne-
31S$srN<-

r6.7r05tNh<
nE*

GROUNO .

8AS€ -
fDl{ r I

0{0
ttllr

80 rm 160 200 240

Forcr, k

Period Used

(sec) (kN)

66606 14092.11

3rd



IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated latelal seismic loads for load pattem Ee +y according to IS 1g93 t2016, as
calculated by ETABS.

Direction srd Eccentricity

Direction = Y + Eccentric8 X
Eccentricity Ratio = 5% for all diaphragms

Structurrl Period

Period Calculation Method = Program Calculated

Faclors alrd Coeflicients

Seismic Zone Factor, Z uS Table 3l

Response Reduction Factor, R

[IS Table 9]

lmportance Factor, [ [S Table 8]

Site Type [S Table l]
Seismic R€spoNe

Spechal Acceleration Coeffrcient, S, /g US
6.4.21

Equivrlcnt Lateral Forccs

Seismic Coefficient, Ah US 6.4.21

Crlculrted Bme Shexr

Appli€d Story Forces

t. tlrr lord ao Stoar'6r . Y

nFiDROOt* -
TERRACE <-11n6b{3i}l

* {---------.fi7Srrir,"
ffi-F?tr?rs*r
s -(-gt7i:x'r
e {<rnsraN
tu 3frrs*"
a{ofls*

..,6*
Gno$lD -

8AS€ -
foll -1

0.0

ZSalon=zi *

,*"r--F
I

Y+Ecc.X

I w- l %

I 19! r19!
66606 t409 132 667s

z-o.16

R=5

t=|.2

II

Sa 1.36

gT
Sa

- = 0,51146
o

Story Elevetion Y-Dir

m

HEADROOM 32 a

TERRACE 29 210 5643

26 182 5733

6th 23 i34 r355

5th 2A 93 ? 132

4th )7 59 6158

lrd t.1 33 5:ll9

znd l1

lst I ) 621 7

CROLND 5

1,1 9039

lr
E0 120 160 200 240

for.4 ll{

7th

kr\

0



Case Mode
Perio

d UX UY UZ
Sum
UX

Sum
UY

Sum
uz R,X RY RZ

Sum
R\

Sum
RY

sec

Modal I 2.117 0.014
0.00
003

0.658
6

0.00
003

0.002
2

0.t63
3

Modal 1.955 0.036
0.609
9

0.00
002

0.694
6

0.623
9

0.105
I

0.008
7

0.065
2

Modal 1.629 0.0358
0.078
5

0.00
00r

0.730
4

0.'702
4

0.00
0l

0.015
6

0.008
4

0.569
8

0
3

I u00.122
9

Modal 4 0.61"1
0.000
3

0.00
01

0.855
5

0.102
7

0.00
0l

0.000
3

0.268
I 0.009

0

4

44 8o.123
2

Modal 5 0.53 0.0027
0.r l8
I

0.00
02

0.858
2

0.820
8

0.00
03

0.109
4

0.005
3 0.025

0.232
6

0.453
7

Modal 6 0.415 0.0037
0.033
9 0 0.862

0.854
't

0.00
03

0.034
7

0.008
4

Modal 7 0.411
0.0000
07568

0.000
2

0.04
bl 0.862

0.854
9

0.04
64

0.063
8

0.003
9 0

Modal 8 0.409
0.0000
01984

0.000
00223

0.01

0r 0.862
0.854
9

0.05
65

0.010
1

0.000
8 0

0.341

7

10.466

lt
Modal 9 0.409 0 0

0.00
02 0.862

0.854
9

0.05
66

0.000
2

0.000
01322 0

Modal 10 0,408
0.0000
01676

0.000
01966

0.00
05 0.862

0.854
9

0.05
7t

0.000
3

0.000
02233 0

0.341

9

0.342
2

0.466
8

0.466
8

Modal l1 0.408
0.0000
03159

0.000
00164

0.00
02 0.862

0.854
9

0.05
'73

0.000
1

0.000 l

oo7e3 i o
0.466
8

Modal t2 0.408
0.0000
t662

0.000
I

0.00
08 0.862 0.855

0.05
81

0.000
4

0.000
0t52'/ 0

0.342
3

0.342
8

0.466

8

Modal 13 0.408
0.0000
1334

0.000
04563

0.00
002 0.862

0.855
I

0.05
82 0

0.000
00478

Modal t4 0.408
0.0000
3882

0.000
3

0.00
I

0.862
I

0.855
4

0.05
9l

0.000
3

0.000
00073 0

l

0

8

0
8

,t6 6

466

0.342
8

0.343
I

Modal l5 0.374 0.0002
0.000
00344

0,02
53

0.862
2

0.855
4

0.08
44

0.004
8

0.007
3

0.000
00305

0.347
9

o.4'14
I

Modal t6 0.354
0.0000
1225

0.000
0t552

0.03
1',l

0.862
3

0.855
4

0.1|
62

0.027
3

0.007
4

6.291
E-0'1

0.375
2

0.481
5

Modal 0.351 0.0007
0.000
I

0.00
05

0.862
9

0.855
5

0.1I
66

0.000
I

0.000
2

0.000
0r995

0.37 5
4

Modal 0.351 0.000r
0.00
004 0.863

0.855
6

0.lt
6',1

6.'.l99
E-07

0.000
1

0,000
00377

0.375
4

Modal t9 0.35r
0.0000
4318

0.000
01688

0.00
0l

0.863
I

0.855
6

0,1I
68

0.000
00384

0,000
01099 t)

o 115
4

0.481
8

Modal 20 0.35
0.0000
1044 0

0.00
001 0.863

0.855
6

0.11

68
0.000
02473

0.000
02436

9.225
Lt-07

0.315
4

0.481

8

Modal 2\ 0.35
0.863
I

0.855
6

0.11

69
0.000
04166

1 .5't I
E-07 0

0.375
4

0,48t
8

0.0000
2808

0.000

02
0.00
01

0.484
0.t2
82

0.003
2

0,002
2

0.000
I

0.378
6Modal 22 0.345

0.0000
3 r49

0.000
2

0.01

l3
0.380
9

0.48 5

I
0.002
3 0.00l

0.000
005t70.335 0.0001

0.000
00713

0.00
34

0.863
2

0.855
8

0.13
t6Modal 23

0.494
0.38r
80.009

0.000
I

0.863
8

0.855
8

0.21

51

0.000
924 0.328 0.0006

0.000
00158

0.08
35Modal

0.000
I

0.38r
9

0.504
3

0.000
I

0.010
3

0.8?3
3 0.85 6

0.21

5l0.325 0.0094
0.000
I

0.00
002Modal 25

0

30 382
5040.000

019150.856
0.21
52

0.00
02

0.873
40.324 0.000r

0,000
03t62Modal

o.2t
54

0.000
01542

0.000
I

0.873
4 0.856

0.000
00236

0.00
0l27 0.324

0.0000
1916Modal

0.000
I

0.000
01053

0.504
0.382 5

0.21

55

0.000
003s0

0.873
5 0.856

0.000
ot6'73

0.00
0l0.324 0.0001Modal 28

0.000
00958

0.504
60.3 82

0.000
00348

0.000
I0.856

0.21

58
0.00
03

0.873
5

0.0000
1109

0.000
003s629 0.323Modal

0.000
01034

0.00

050.000130 0.323

0.504

0.382

6o.382

0.000
3

0.511

9
0.007
3

0.22
34

0.000
,7

0.874
9

0.856
I

0.000
02013

0.00
,|

0.318 0.0013Modal 3l
0.005
6

0.058
8

0.22
37

0.000
023'71

0.927
5

0.856
I

0.000
I

0.00
030.313 0.0s26Modal 32

A G

Sum
RZ

0.048
,7

0.002
2

0
7

01 8
_l

3

0.107
3

0.171

9

()

9

0
1

6u l

0
6

692

4.111

0.26'l
2

0.462
l

0.832
0.115 1

(_l

7cl.33l 0.466

0.832
7

0.832
,7

0.832
1

0.83 2

,1

0.832
7

0.832
1

.r

0.832
7

0.832
,/

0.832
1

0.481
,7

0.832
'7

0.48 t

8

0.83 2
,7

0.832
'l
0.83 2

1

0.83 2

7

0.832
8

0.83 2

8

0 8i2
8

0.83 3

0.831

0.000
00830

0.5
4

04
0.382 0.833

r:1.83 3

0.833

0.833
I

0,{33
4

0.382
8

0.570
7 0 8:r9

0.6586 0.014

2
0.00
0t

0.12s1

t7

l8
0.000
01614

0.863 
| 

0 855

0.000 | 0.000
I 0446626

0 000

o4o'lg
0 2r I 0.000

63 I oozz
0.873 I

6 I 0.856
0.000

02743Modal

0.163

I

I

0



Modal 33 0.298 0.0001 0
0.01

79

0.927
6

0.856
I

0.24
t6

0.013
2

0.000
5

0.000
009T9

Modal 34 0.282 0.0001
0.000
00271

0.00
61

0.92',7

6
0.856
I

0.24
83 0.002

0.000
7

0.000
00318

Modal 35 0,252 0.00 r 7

0.017
8

0.00
00r

0.929
4

0.873
9

0.24
83

0.012
6

0.001
'7

0.057
6

0.573
5

Modal 36 0.241 0.0003
0.054
8

0.00
001

0.929
'7

0.928
8

0.24
83

0.041

6
0.000
2

0.026
9

0.5?3
'7

0.410
6
0.452
2

0.395
9

0.51 1

2 ().839

0.571

0.398 li 0.839
0.896
6
0.923
5

nl

29

26

1l

74

11

8

5

11

20

Story
Output
Crsc Direction Drift Drift/ x Y Z

m m

TERRACE Eq +x X 0.0007s3 1/7328 29

7th EQ +X x ur079 2.45 25

EQ +X x 0.001107 11903 11.65 34.25 23

5th EQ +X x 0.0012ss 1/791 11.65 34.25 2o

4th EQ +X x 0.001345 7/"141 34.25 71

3rd Eq +X X 0.001366 1/732 11.65 34.25 14

2nd EQ +X x 0.001293 7/773 11.65 11

tst EQ +X x 0.001091 7/976 11.b5 34.25 8

GROUND EQ +X x 0.000715 7/1398 2.45 5

TERRACE EQ +Y Y 0.000584 rhTtt 0 0

7th EQ +Y Y 0.000659 1/1s18 0 0

5th EQ +Y Y u1361 0 23

5th EQ +Y 0.000792 7/7263 0 0 2A

4th EQ +Y 0.000817 L/7224 0

3rd EQ+Y 0.0008 7/7249 0 0

2nd EQ +Y 0.000732 u1366 0 0

1st EQ +Y Y 0.000s96 u7679 0 0

GROUND Eq +Y 0.000382 u2521

TERRACE x 0.000539 1/18s6 34.25 29

x 0,000619 711611 2.45 34.25 26

RSA . X X 0.000694 7/t44O 11.65

2A

17

5th RSA.X X 0.000764 1/1309 11.55 14.25

4th RSA.X x 0.000822 1/7276 11.65 34.25

3rd RSA-X x L/1170 11.65 34.25

2nd RsA.X x 0.000844 11778s 34.25

1st RSA-X 0.000754 117326 11.55 8

GROUND RSA-X X 0,000s3 711886 2.45 34.25 5

RSA .Y x 714s3? 0 0 29

7th RSA .Y X 0.000258 7/3871 0 0 26

6th RSA .Y x 0.000292 713426 0

5th RSA .Y x 0,000316 113167 0 0

4th X 0.000333 1/3003 0 0

3rd x 0.000344 712903 0 0 1.4

2nd x 0.000341 7/2937 0 0 11

1st RSA -Y x 0.000301 7/3319 0 0 8

GROUND RsA .Y x 0.000221 7/4523 0.35 5

--l

I I

STORY DRIFT

I

34.25

23

T7

11,65 34.2s

0.000926 34.25

5th

34.25

0.000735 0

0
I

0.35

11.D5RSA.X

7th RSA-X

235th

l
I

74
I0.000855

1r.b5

x

I

0.000221TERRACE

0

RSA .Y

RSA.Y

RsA .Y



Story
Output

Case Case Tvpe Direction Maximum Average Ratio

mm mm

TERRACE EQ +X LinStatic X 30.03 23.677 1.272
7th EQ +x LinStatic X 27.771 21.886 1.2 59

EQ +X LinStatic X 24.992 19.725 7.267
5th EQ +X LinStatic X 27.67 77 .722 1.266
4th EQ +X LinStatic X t7 .907 14.161 1.265
3rd EQ +X LinStatic X 13.869 70.977 1.263
2nd EQ +X LinStatic X 9.772 r.262
1st EQ +X LinStatic X 5.893 4.676 7.26
GROUND EQ +X 2.739 2.105 1.301

TERRACE EQ +Y LinStatic 18. s2 2 77 .643 1.05

7th EQ +Y LinStatic Y 16.772 15.982 1.049

5th EQ +Y LinStatic 74.799 14.101. 1.0s

5th EQ +Y LinStatic 12.599 12.002 1.05

4th EQ +Y LinStatic 10.228 9.7 42 1.0s

3rd EQ +Y LinStatic 7 .781 7 .473 1.0s

2nd EQ +Y LinStatic s.13 3 1.049

1st EQ +Y LinStatic 3.192 3.047 1.048

GROUND Eq +Y LinStatic L,421 L,34L 1,06

1.3TERRACE RSA.X LinRespSpec X 74.234 14.0?6

7th RSA.X LinRespSpec X 76.922 73.042 1.2 98

6th RSA.X Lin RespSpec X 15.38 17.872 1.2 95

5th RSA-X LinRespSpec x 13.566 10.486 L.294

4th RSA-X LinRespSpec X 11.481 8.887 1.292

3rd RSA. X LinRespSpec X 9.164 7 .LO4 1.29

2nd RSA-X LinRespSpec X 6.595 5.198

1st RSA. X LinRespSpec X 4.27

RSA. X Lin RespSpec x 2.081 7_571 1.3 25

RSA -Y Lin RespSpec t4.249 12.096 t.17 8

7th RSA .Y LinRespSpec 72.982 10.986 1.182

6th RSA -Y LinRespSpec 11.587 9.777 1.185

5th RSA .Y Lin Respspec 10.044 8.456 1.188

4th RSA .Y LinRespSpec 1.t 9

RSA -Y LinRespSpec 6.556 1.19

2nd RSA .Y LinRespSpec 4.7L5 3.971

RSA .Y LinRespSpec 2.917 2.463 1. 182

GROUND RSA .Y LinRespSpec 1.395 1.163 1.201

STORY MAX OVER AVG DISPLACEMENTS:

1.288

5th

7.742

LinStatic X

5.384

3.276 I 1.28s

GROUND

TERRACE

8.361 7 .029

3rd s.s1s ]

1.187



STORY STIFFNESS:

--l

Story Output Case Case TyDe Shear X Drift X stifi x Shear Y

mm kN/m KN

TERRACE EQ +X LinStatic 243.1839 1.716 741711.328 0.0202

7th EQ +X LinStatic 454.7232 2.!43 212154.933 0.13 0.192

6th EQ +X LinStatic 2.583 236972.373 0.2438 0.223

5th EQ+X LinStatic 724.1651 2.938 246473.734 0.249 0

04th EQ+X LinStatic 797.7766 3.159 252s34.196 0.4822 0.266

3rd Eq +x LinStatic 841.7484 252199.305 0.5915 0.211

2nd EQ +X LinStatic 854.1811 3.043 284027.197 0.6913

a,2t41st Eq +x LinStatic 872.8S9 2.58 0.7659

GROUND EQ +X LinStatic 1.635 537814.S78

TERRACE EQ +Y LinStatic 0.085 0 216.088 1.663

7th EQ +Y LinStatic o.0717 0.088 0 403.8132 1.883

6th EQ +Y LinStatic 0,1164 0.099 0 543.207 254604.784

5th EQ+Y 0.108 0 542.0411 2.262

2.331

283871.695

4th EQ +Y LinStatic 0.1814 0.114 0 706.5157 303064.631

326451 .814

365504.543

3rd EQ +Y LinStatic 0.2077 0.114 0 744.519 2.281

2nd EQ +Y LinStatic 0.2275 0.104 0 763.3994 2.088

1st EQ +Y LinStatic 0.2351 0.085 0 770.7697 1.698 453663.27 3

GROUND EQ +Y LinStatic 0.2243 0.057 0 77 4.1977 1.05 131618.7 55

Drift Y stiff't'
mm kNim

0

0

0

0

0

ol

129930.179

274494.926

C. KANNAN, 8.E., M E, (structure)

Structural Engineer,

CMDA Reg. No'. SE tI 12024 l2l 0047

Door No: 21,4th Main Road,

lndira Nagar, Chennai- 600 020'

I

0

KN

612.0844

0.358

0.258

338275.79

879.07S 0.7315 0.149

0.0365

2.101

LinStatic 0.1499



STORY FORCES:

MX

-0.r58 -133.314',7

65 t.1695 0.1074

r57.9836

97'7 .'787 t 14',t.',l491

0.232 -209',7.4843

1862.'7892

t9 t1 .2632

3 34.4578

0,6898

3009.4157

4165.501 3r03.2951 551.6381

t2l,2t .2'7 62 2.0615 -6106

54r8.5336 1 .139

4r 17.4301 i

't'7'7.03)4

5269.3028

1004.2778

6491.7504

- 1361 7.3 5 I

2.9893

T802.269"1

1482.8169

3.6945

9240.9011 i

1755.1986

-188',73.2'71

4.367 5

10883.7563

205a.6203

-'133.3t41

0. t07,1

906.T 61

Story
Output
Crse Case TyDe P vx VY T

TERRACE EQ +X LinStatic 0 .243.1839 -0.0202 4013.4224

TERRACE EQ +Y LinStatic 0 0.0365 -216.088 -2228.5962

TERRACE RSA.X LinRespSpec 8.5691 238.23t1 32.7914 4169.7962

TERRACE RSA .Y LinRespSpec 8.3464 33.73r7 266.9562 2836.62t

7th EQ +x LinStatic 0 -454.7232 -0.l3 7607.8195

7th EQ +Y LinStatic 0 0.0777 -403.8732 -4161.8943 0.3405

7th RSA-X LinRespSpec 19.5879 338.0626 53.0196 s907.7355 37 4.0478

7th RSA -Y LinRespSpec 15.3066 55.9116 3'72.3934 3814.s343 2030.6005

6th EQ +X LinStatic 0 -612.0844 -0.2438 10231 6011 0.963,1 "3933.1314

6th EQ +Y LinStatic 0 0.I164 -543.207 -5594.3538 3492.4103

590.92286rh RSA-X LinRespSpec 2',7.2768 383.',74',71 66.4949 6696.9122

6th LinRespSpec 21.0155 69.608 4l L 8l9l

5th EQ +X LinStatic 0 -724.t651 -0.368

5th EQ +Y LinStatic 0 0. r499 -642.04t1 -660t.2431

5th RSA-X LinRespSpec 26.9669 429.0699 16.5294 1491.3328 '773.1'191

5th RSA -Y LinRespSpec 24.038r 446.8502 4486.0706 41 55.7506

13352.5?58 3.51 11

-'7260.3328 7538.0808

8382.1704 966.0301

4919.2561 52s3.6864

4th EQ +X LinStatic 0 -191.7166 -0.4822 -8499.s625

1 .68364th EQ +Y LinStatic 0 0.1814 -106.5151

4th RSA-X LinRespSpec 21.61',19 4't8.6629 85.6842

4th RSA .Y LinRespSpec 24.5098 85.4982 490.16

3rd EQ +X LinStatic 0 -84r.7484 -0.59r 5 14088.8r 72 5.2885 -11024.807

3rd EQ +Y LinStatic 0 0.207'1 -'7 44.539 -7 646.5333 9't'71.6978

r 2 r2.83853rd RSA.X LinRespSpec 2t).6552 516.404',1 95.0892 9069.8246

3rd RSA .Y LinRespSpec 23.128 r 94.1011 532.t041 5343.6233 6450.1413 1235.9634

2nd EQ +X LinStatic 0 -864.181 I -0.69r3 14465. r 6 't.3625

1206 t.89592nd EQ TY LinStatic 0 -'163.3994 -7835.4545

2nd RSA-X LinRespSpec 24.554 557.6183 104.5544 91',7 t .6301 1496.817

2nd RSA -Y LinRespSpec 20.7006 r04.5213 589.1988 5887.4341 '7163.1232

lst EQ +X LinStatic 0 -872.899 -0.'7 659 r4614.5091 9.6603 -16236.048

lst EQ +Y LinStatic 0 0.2351 -7',t0.1691 -'1901.2691 14312.4032

1st RSA-X LinRespSpec 23.2006 616.9981 112.4162 10166.4124

lst RSA .Y LinRespSpec t't .1328 r r3.3401 665.6t',|',1 6645.0',7 59 9240.25s2

16694.9962
GROUND EQ +X LinStatic -8',79.015 -0.7315 14731.9264

GROTJND EQ +Y LinStatic 0.2243 -'714.19'77

GROI]ND RSA.X LinRespSpec r ?.6156 723.4956 r20.8501 12835.31l8 2093.4289

GROUND RSA .Y LinRespSpec 16.2586 121.0037 ?88.3233 8289.9366 10978.0534

-0.158

65 1.1695

157.9836

TERRACE EQ +X LinStatic 0 -243.1839 -0.0202 4013.4224

EQ fY LinStatic 0 0.0365 -2228.5962

TERRACE RSA-X 8.5691 238.2311 32.79',74 4t69.'.l962

RSA .Y 8.3464 33.'.13t'l 2836.62t 911.18'l I I 4',l .1194

I
906.161

2.306',7

I

RSA -Y

't8.20'/8

I 0.2215

l?85.3699

I

I 1.85480

0 -1941.5745

TERRACE
-216.088

LinRespSpec

TERRACE LinRespSpec 266 95b2



ETABS Shear Wall Desipn

IS 456:2000 Pier Design (Fl)

Pier D€tails

Story ID
BASE

Pier ID

P7

Certroid X (mm)

18850

Centroid Y (mm)

22000

Length (mm)

800

Thickness (mm)

200

LLRF
0.5

Material Properties

E. (MPa)

31622.'t8

f"k (MPa)

40

Lt.Wt Fsctor (Unitless)

I

f, (MPa)

500

1,. (MPa)

500

Design Code P{rameters

rs fc
L5

IPn,rx

0.04

IPn'n

0.0025

Puox

0.8

Min Ecc Major
Yes

MinEcc Minor
Yesl.l5

Pier Leg Location, Length and Thi.kness

St.tion
Location

Top

Bo$om

ID

Leg

Leg

Left Xr

mm

18850

r 8850

Left Y1

mm

21600

21600

Right X,
mm

18850

18850

Right Yr
mm

22400

22400

Length Thickness

mm

200

200

I

mm

800

8001

Flexural Design for P,,. M,1and Mu3

Station

Locrtion
Top

Bottom

Required
Rebar Arer (mm2)

2835

2'.106

Required
ReinfRrtio

0.0177

0.0169

Current
Reinf Ratio

0.0025

0.0025

Flexural P,

Combo kN
l0l 1.5 DLrl.5 LL 2842.9548

l0l 1.5 DL+1.5 LL 2854.9513

M",
kN-m

56,8591

-57.099

M..
kN-m

-65.4258

20.5806

Pier AF

mm'

160000

160000

Shear Design

Stltion Rebar
m m'lm

500

500

P,

KN

)621.941',7

1633.9382

M(
kN-m

.24,5898

79.',l619

KN

52.4006

52.4006

KN

121.43t5

121.0841

KN

236.9091

236.5621

Locrtio
ID Shear Combo

109 -0.45 sL x+1.5 SL Z+1.5 DL
109 -0.45 sL x+l.5 sL z+1.5 DL

n

Top Leg I
Bottom Leg I

Boundory Element Check

Station
Location

Top-Left

Top-Right

Boftom-Left

ID
Edge P, M,

kN kN-m

2409.8656 -35.5785

00
2419.4628 -32.1126

Stross Comp
MPa

16.73

0

t6.63

Stress Limit
MPa

8

0

8

Botttom-Right

Leg I

Leg I

Leg I

Leg I

L,englh (mm)

200

0

300

200 2419.4628 65.0415 I8.17 8

ETABS Concrete Frame Desiqn

IS 456:2000 + IS 1392012016 Column Section Design (F2)

Column Element Details (Part I of2)

Unique Name

355

Section ID Combo ID

r03 1.2 SL X,-0.36 SLZ-l2DL+1.2c100x900 r t.

Length (mm)

3000

Columr Elemert Deteils (Prrt 2 of2)

Level

GROIJND

Element

C9

LLRF
0.6

Station Loc

2300

Governing
Combo

104 0.36 sL x+1.2 sL z+1.2
DL+\.2 LL

t0t 1.5 DL+1.5 LL
104 0.36 sL x+1.2 SL Z+1.2

DL+\.2 LL
104 0.36 sL x+1.2 SL Zrl.2

DL+|.2 LL

Type

Ductile Frame



Section Properties

b (mm) h (mm) dc (mm)

300 900 60

Cover (Torsion) (mm)

30

Material Properties

E. (MPa)

31622.',?8

f.k (MPa)

40

Lt,Wt Foctor (Unitless)

I

f" (MPa)

500

f* (MPa)

500

Design Cod€ Parameters

Yc

1.5 1.15

AxialForce and Biaxial Moment Design For P,,, M,,1, M,,:l

Design P,
KN

4033.8096

Design M,2

kN-m
-209.9043

Design M,3
kN-m

-46.8982

Minimum Mr
kN-m

80.6762

Minimum M3

kN-m

139.5698

Rebar A.ea
mm'

4297

Rebar Yo

t59

Axial Force add Biaxial Momeht Facto.s

K Factor
Unitless

I

I

Length lnitial Moment
kN-m

-25.'7884

-1 1.3607

Additional Moment Minimum Moment
kN-m

139.5698

80.6',7 62

mm

2300

2300

KN m

Major Bend(M3)

Minor Bend(M2)

0

0

Axial Compression Check for Seismic Design per lS 13920:2016 Section 7.1

Limit Compression Frctor
Unitless

0.4

Limit Compression Strength
KN

4320

Compr€ssion D/C Ratio
Unitless

0.933',7 52

Status

OK

Shear Design lor v,2 , V,3

Major, v,r
Minor, V,3

Shear V,
KN

136.9516

t39.9362

Shear V,
KN

239.2186

219.7192

Shear V,
KN

100.8002

86.400?

Shesr Vp

KN

136.9516

139.9362

R€bar 4"" /s
mm'/m

332.53

991.59

Joint Shear Chech/Desi n

Major Shear, V,:
Minor Shear, V,,

Joirt Shear

Force

KN

0

0

Shear

KN

9'7.8226

99.9544

Shear

KN

384.95 t7
385.8265

Sh€8r

KN

t107.6299

664.0783

Joint
Area
cm2

2700

1050

Shear

Ratio
Unitless

0.581

(t.4) Beam/Column Capacity Ratio

Major Ratio

0.289

Minor Ratio

0.958

Additionrl Moment Rcduction Factor k (IS 39.7.1.1)

,\
cm2

2700

cm'
P,,.

KN

6411.5356

P6

KN

2221.t359

P,
KN

4033.8096

k
Unitless

0.513529

Additional Moment (lS 39'7.1)

Major Bending (M1 )

Minor Bending (M, )

Consider
M"
Yes

Yes

L€ngth
Factor

0.76',7

0.161

Section KL/DePth

Depth (mm) Ratio

900 2.556

300 1.667

KUDepth
Limit

t2
t2

KL/Depth
Exceeded

No

No

M,
Moment (kN-m)

0

0

Is



ETABS Concrete Frame Design

IS456:2000tIS 13920:2016 Column Section Design (F3)

Column Element Details (Part I of2)
Level

TERRACE

Elemen t Unique Name

443

Combo ID
113 -0.45 SL Xrl.5 SL Z+0.9

DI,

Station Loc

2300

Length (mm)

l000

LLRF

c3s

Column Element Details (Part 2 of2)

Type

Ductile Fmme

Section Properties

b (mm)

300

h (mm)

900

dc (mm)

60

Cover (Torsion) (mm)

30

Mrt€rial Properties

E. (MPa)

31622.78

f.k (MPa)

40

Lt.Wt F ctor (Unitless)

I

f" (MPa)

500

fy. (MPa)

500

Design Code Plrameters

lc
1.5

Ys

r. t5

AxialForc€ and BiaxialMoment Design For P,, Mur, M,r
Design P"

KN

t64.0707

Design M"2

kN-m

263.1'786

Design M,3
kN-m

-19.1431

Minimum M1

kN-m

3.2814

Rebar Area
mm2

6t t'7

Rebar Yo

2.21

Axisl Force ard Biaxial Momont Factors

Major Bend(Nl3)

Minor Bend(M2)

K Factor
Unitless

0.946802

0.641935

Length
mm

2300

2300

lnitial Moment
kN-m

r3.9648
-9.9927

Additional Moment
kN-m

0

0

Minimum Moment
kN-m

5.6?68

3.2814

Axial Compression Check for Seismic Design per IS 13920:2016 Section ?.1

Limit Compression Factor

Unitless

0.4

Limit Compression Strength
KJ\

4320

Compression D/C Ratio
llnitless

0.042568

Status

OK

Shear Design for V,,2 , V,3

Maj
Min

or
OI

Shear v,
KN

100.8002

86.4007

Rebar A,, /s
mm'/m

332.53

991.59

Joint Sherr Check/Design

Major Shear, V,,
Mioor Shear, v.i

Joint She,r
Force

KN

0

0

Shear

KN

33',7.589

300.9386

Shear

KN

1701.6299

664.0783

Joint
Area
cm2

2'700

l0s0

Shear

Ratio
Unitless

0.198

0.453

( 1.4) Beam/Column CaPscity Ratio

Major Ratio

0.308

Minor Ratio

o.943

Section ID

c300x900

Minimum M3

kN-m

s.6768

Shear V,
KN

t95.7203

t'l5.4524

Shear V,
KN

192.6836

t't4.6228

Shear Vp

KN

195.7203

|15.4524

Sheer

KN

0

0



{dditionrl Momenr Reduction Factor k os 39.7.1.1)

cmz

2700

cm1

6t.2

k
Unitless

1

P,,
KN

7153.E91',1

Pb

KN

2285.245s

P"

KN

164.0701

Additional Momerr (IS 39.7.t

Major Bending (Mr )
Minor Bending (M: )

Consider
M"
Yes

Yes

Length
Factor

0.761

0.761

KL/Depth
Limit

12

t2

KL/Depth
Exceeded

No

No

Section KL/Depth
Depth (mm) Ratio

900 2.42
300 4.922

M"
Moment (kN-m)

0

0

ETABS Concrete Fram e Desipn

IS 456:2000 + IS 13920:20t6 Cotumn Section Design (F4)

Column Element Details (Part I of2
Leycl

BASE

Section ID

c400x800

Elemert Uoique Name

c31 541

Station Loc

1300

Length (mm)

2000

Column Element Details (Part 2 of2)
LLRF

0.5

Type

Ductile Frame

Section Properties

b (mm) h (mm)

400 800

Cover (Torsion) (mm)

30

dc (mm)

60

Materirl Properties

E" (MPa)

31622.78

f"r, (MPa)

40

Lt.Wt F ctor (Unitless)

I

f, (MPe)

500

1,. (MPa)

500

Ic
t.5

Ys

l.t5

Axitrl Force and Bisxial Moment Design For P, , M,,r , M,,3

Design P,
KN

5408.5886

Design M,,
kN-m

108.1718

Design M,3
kN-m

3.3203

Minimum M3

kN-m

t58.2911

Reb{r Aref,
mml

2560

Rebar 7o

0.8

AxialForce and Biaxial Moment Factors

Major Bend(M3)

Minor Bend(M2)

K Factor
Unitless

0.67089r

0.652131

Initial Moment
kN-m

56.4301

1.2008

Additional Moment
kN-m

0

0

Minimum Moment
kN-m

158.2914

108. r 7l8

Length
mm

1300

1300

Axial Compression Check for Seismic Design pe.IS 13920:2016 Section 7.1

Limit ComprcssioD Fsctor
Unitless

0.4

Limit Compression Strength
kN

5 120

Compression D/C Ratio
Unitl€ss

\.056365

Status

o/s d6l

Shear Design for V,,r , V,,J

Major, V,2

Minor, V,r

Shear V,,

KN

131.7156

55.0862

Shear V.
KN

284.3483

27 |.3887

Shear V.
KN

I 18.4003

108.8006

Shear V,,

KN

l3 ?.7 I 56

55.0862

Rebar A,, /s
mm'/m

443.3',/

885.75

Combo ID
t05 -0.36 SL X+I.2 SL Z+1.2DL+1.2

LL

Design Code Prrameters

Minimum Mr
kN-m

r08.17r8



Joint Sheer ChecldDes lgn

Major Shear, V,:
Minor Shear, V,l

Joint Shear

Force

kN
0

0

Shear

KN

98.3683

39.3473

Shear

KN

296.'1229

118.6892

Shear

KN

2023.857',7

101 r.9289

Joint
Ares

cm'1

3200

1600

Shear

Ratio

Unitless
0.t41
0.117

(1.4) Beam/Cotumn Ca pacity Ratio

Major Ratio

0.278

Minor Ratio

0.224

Additional Momcnt Reduction Factor k 0s 39,7.1.1)
As

cml

3200

cm'

51.9

P,,
KN

7705.4353

Pb

KN

2616.2918

P,,

KN

5408.5886

k
Unitless

0.456707

Additional Moment (IS 39,7.t

Major Bending (M3 )
Minor Bending (M2 )

Consider
M,
Yes

Yes

Length
Factor

0.65

0.65

Section

Depth (mm)

800

400

KL/Depth
Ratio

1.09

2.121

KL/Depth
Limit

12

t2

KL/Depth
Exceeded

No

No

M"
Moment (kN-m)

0

0

ETABS Conc Frame Desisn

1S45612000+lS 13920:2016 Beam Section Design (FBt3)

Beam Element Details

Level Element

B9

Unique Name

840

Section ID
8450X700

Combo ID Station Loc

101 r.5 DL+t.5 LL 11350

Length (mm)

11850

LLRF
I

Type

Ductile Frame5th

Section Properties

b (mm)

450

h (mm)

700

b1(mm)

450

d. (mm)

0

dd (mm)

60

d.b (mm)

60

Material Properties

E. (MPs)

29580.4

f"k (MPa)

35

Lt.Wt Factor (Unitless)

I

fy (MPtr)

500

fi, (MPa)

500

Y<:

r.5
Is

l.l5

Factored Forces and Moments

Factored

T.,

kN-m
147.0618

Fsctored

KN

496.3121

Factored

P,
KN

0

Design Moments, M,r & Mr

Factored

Moment
kN-m

-908.4816

Factored

M,
kN-m

221.0732

Positiv€

Moment
kN-m

0

Negative

Moment
kN-m

-1129.5548

Desigo Moment and Flexural Reinforcement for Moment, M,J & T,,

Design

-Moment

kN-m
-r r29.5548

Design
+Moment

kN-m

Required
Rebar
mm'
1223

2445
Top (+2 Axis)

Bottom (-2 A{is) 0

-Moment
Rebar
mm'
4890

2445

+Moment

Rebar
mm'

0

0

Minimum
Rebar
mm2
.1890

lt l6

Dcsign Code Parameters

Factored

Mur
kN-m

-908.4816



Shear Force and Reinforce ment for Shear, V", & T,,
Shear V.

KN

496.3121

Shear V, Shear V,
KN kN

233.76t7 .185.4367

She{r Vp

KN

180.5473

Rebar A,, /s

mmr/m

3400.8

Torsion Force and Torsion Reinfo rcem€nt for Torsion, T, & V11
T.,

kN-rn

147.0618

KN

496.3121

Core bl Core dr Rebsr A.,, /s
mm mm mm!/m

3400.8350 600

ET BS Concrete F me lgn

IS456:2000+IS 13920:2016 Cotumn Section Design (F5)

Column Element Details
Level Element Urique Name Section ID

5l C1000xt000

Combo ID Station Loc
I l6 1.5 DL+I.5 Wt.

+x0
L€ngth (mm)

2000
BASE CI

LLRF

0.6

Typ"

Ductile Frame

Section Properties

b (mm)

1000

h (nm)
1000

dc (mm)

60

Cover (Torsion) (mm)

30

Mrterisl Properties

Ec (MPa)

31622.78

f.k (MPa)

40

Lt.Wt Factor (Unitless)

I

f, (MPa)

500

f,. (MPa)

500

Design Code Paramet€rs

Yt

1.5

Ys

1.15

Axial Force end Biaxisl Moment Design For Pu , M,2 , M,r
Design P,

KN

5680.8982

Design M,3
kN-m

1070.6486

Minimum M,
kN-m

204.t336

Minimum Ml
kN-m

204.t336

Rebar Area
mmr

8000

Rebar 7o

0.8

Axial Force and BirxialMom€nt Factors

Major Bend(M3)

K Fsctor

Unitless

0.693692

0.695225

Length
mm

1300

1300

lnitial Moment
kN-m

1010.4069

-20.s898

Additional Moment
kN-m

0

0

Minimum Moment
kN-m

204.t336
204.t336Minor Bend(M2)

Shear Design for v,,2 , V,,.1

Shear V,,

KN

115.8495

6.139

Shear V,
KN

376.0008

376.0008

Shear V
KN

Rebar A,, /s

mm,/m

I r08.43

1108.43

Major, V,r
Minot V,r

82.6294

55.0862

Joint Shear Check/Design

Major Shear, V,2

Minor Shear, V,:

Joint Shear

Force

KN

NN
N,4,1

Shear

KN

NN
N,A]

Shesr

KN

Nn{
N,4!

(1.4) Beam/Column Capacity Ratio

Major Ratio

N,A]

Minor Rstio

NN

Joint
Area
cm1

N,N
NN

Shear
Ratio

Unitless

NN
NAi

Design M,2
kN-m

-2M.1336

Shear V.
KN

631.7485

631.7485

Shea r

KN

N,4.J

NAI



Additional Moment Reduction Factor k os 39.7.r.1)
As

cm1

r0000

cm2

80

P.,,

KN

2r000

Pb

KN

8?09.l6 r2

P.,

KN

5680.8982

k
Unitless

I

Additional Moment (lS 39.7.1 )

Major Bending (Mr )

Minor Bending (M, )

Consider

M.
Yes

Yes

Length
Factor

0,65

0.65

Section KL/Depth
Depth (mm) Rario

1000 0.902
1000 0.904

KL/Depth
Limit

t2
t2

KL/Depth
Exceeded

No

No

M"
Moment (kN-m)

0

0

ETABS Concrete Frame Desisn

IS 456:2000 + IS 13920:2016 Cotumn Section Design (F6)

Column Element Details
Level Element Unique Name

86

Section ID

C1000x1000

Combo lD
l0l 1.5 DL+1.5

LL

Station Loc

2200

Length (mm)

3000

LLRF

0.6

Type

Ductile FrameGROTND C4

Section Properties

b (mm)

1000

h (mm)

1000

dc (mm)

60

Cover (Torsion) (mm)

30

Material Properties

E. (MPa)

31622.18

fck (MPa)

40

Lt.Wt Factor (Unitless)

I

fr (MPr)
500

Design Code Parameters

lc
1.5

Ys

1.15

AxialForce and Biaxial Moment Design For P,,, M"r, M,J

Design P"

KN

8839,1867

Design M,2
kN-m

333.532

Design M,3
kN-m

656.7313

Minimum M3

kN-m

3 33.532

Rebar Area
mml

8000

Rebar o/o

0.8

Axisl Force rnd Bilxial Moment Factors

Major Bend(M3)

Minor Bend(M2)

K Factor
Unitless

I

I

lnitial Moment
kN-m

499.3285

-90.3413

Additioral Moment
kN-m

0

0

Minimum Moment
kN-m

33 3.532

333.532

Shear Design for V"r , V,,3

Shear V,
KN

178.8668

164.5243

Shear V.
KN

664.5001

664.5007

Shear V.
KN

376.0008

376.0008

Rebar A., /s

m m2lm

r108.43

1108.43

Joint Shear Check/Design

Joint Shear

Force

KN

N,4.J

NN

Shear

KN

NA.J

NN

Shea

KN

NN
NN

r

Major Shear, V,,
Minor Shear, V,l

( 1.4) Beam/Column Capocity Ratio

Major Ratio

N/N

Minor Ratio

N/t'l

Joint
Area
cml
N,4.1

N,,,I\I

Shear

Ratio
Unitless

N,{.I

N,N

fy, (MPl)
500

Minimum M2

kN-m

333.532

Length
mm

2200

2200

Major, V,,
Minor, V,r

Shear Vo

KN

509.4585

534.3107

Shear

KN

NN
N/N



Additional Moment Reduction Factor k (ts 39.7.1.1)
Ae

cm2

10000

cm'?

80

P",
KN

21000

Pb

KN

8709.1612

Pr

KN

8839.1857

k
Unitless

0.98942r

Major Bending (Mr )
Minor Bending (M, )

Consider

M.
Yes

Yes

Length

Factor

0.733

0.733

KL/Depth
Limit

t2
12

KL/Depth
Exceeded

No

No

Additional Mom€nt (lS 39.7.1

Section KL/Depth
Depth (mm) Ratio

1000 2.2

1000 2.2

M"
Moment (kN-m)

0

0

ETABS Concrete Frame Desisn

IS 456:2000 + IS 13920:2016 Column Section Design (F7)

Columr Element Details
Level

BASE

Element

C1

Unique Name

99

Sectior ID Combo tD
c1000x1000 l0l t.5 DL+l.5 LL

Station Loc

0

LLRF
0.6

Length (mn)
2000

Type

Ductile Frame

Section Properties

b (mm)

1000

h (mm)

1000

dc (mm)

60

Cover (Torsion) (mn)
30

Mstcrial Properties

E. (MPa)

31622.18

f.k (MPa)

40

Lt.Wt Faclor (Unitless)

I

f" (MPa)

500

f,, (MPa)

500

Design Code Plrameters

YC

1.5

Is
l.15

Axial Force and Biaxial Moment Design For P,, M.r, M.l
Design P,

KN

10049.2361

Design M,,
kN-m

-361.1026

Design M,3
kN-m

381.9624

Minimum M1

kN-m

361.1026

Minimum M3

kN-m

361. t026

Rebar Area
mm'

800(-)

Rebar 7o

0.8

Axial Force and Biaxial Moment Factors

Major Bend(M3)

Minor Bend(M2)

K Factor
Unitless

0.69301

0.689626

Initisl Moment
kN-m

359.t393

-184.1'794

Additional Moment
kN-m

0

0

Minimum Moment
kN-m

36t.1026
361 1026

Length
mm

1300

1300

Shear Design for V,r, V,l

Maj or
Minor

Shear V,,

KN

55.429

61.t949

Sherr V"
KN

664.5007

664.5007

Shear V.
KN

376.000E

376.0008

Shear Vp

KN

0

1 10.1725

Rebar A,, /s

mm'/m

1108.43

I108.43

Joint Shear Check/Design

Major Shear, V":
Minor Shear, v,,l

Joint Shear

Force

KN

NN
NN

Joint
Arca
cm'
Nn!
NN

Shear
Rrtio

Unitless

NN
NiN

Shea r

KN

NN
N/N

Shear

KN

NN
N/N

Shear

KN

Nn{
N^.]

1.4) Beam/Column Capacity Ratio

Major Ratio

NN
Minor Rrtio

NN



(rs 39.7.1)

Major Bending (Mr )
Minor Bending (M1 )

Consider
M.
Yes

Yes

Length

Factor

0.65

0.65

KL/Dcpth KL/Depth
Exceeded

No

No

Section KUDepth
Depth (mm) Ratio

1000 0.90t
r 000 0.89.1

Limit
12

12

M"
Moment (kN-m)

0

0

ETABS Concrete Frame Desisn

IS 456:2000 + IS 13920:20t6 Column Section Design (F8)

Column Element Details

Additional Moment Reduction F{ctor k (ls 39.7.1.1)
A8

cmr

10000

cm1

80

P,,,

KN

21000

Pb

KN

8?09.1612

P,.

KN

10049.2361

k
Unitless

0.89097

Additional Momert

Level

BASE

Element

C3

Unique Name

75
Length (mm)

2000

Section ID Combo ID
C1000x1000 101 1.5 DL+1.5 LL

Station Loc

650

LLRF
0.6

Section Properties

b (mm)

1000

h (mm)

1000

dc (mm)

60

Cover (Torsion) (mm)

30

Moterial Properties

Ec (MPr)

31622.18

fck (MPa)

40
fv (MPr)

500

Iys (MPa)

500

Lt.Wt Factor (Unitless)

I

Design Code Parameters

Ys

Ll5

Axial Force and Biaxial Moment Design For P,,, M,:, M,,j
Design P,

KN

13064.8648

Design M,,
kN-m

-469.4641

Design M,,3

kN-m

49."t86'l

Minimum M,
kN-m

469.4641

Minimum M3

kN-m

469.4641

Axirl Force and Biaaial Moment Fsctors

Maior Bend(M3)

Minor Bend(M2)

K Factor
Uritless

0.687844

0.694332

Initial Moment
kN-n

17.1908
-158.3058

Additional Mom€nt
kN-m

0

0

Minimum Moment
kN-m

469.4641

469.464t

Length
mm

r300

1300

Shear Design for v,, , v,,3

Majo., v"2

Minor, vul

Shear V.
KN

215.416t
26.6963

Shesr v.
KN

664.5007

664.5007

Shear V.
KN

376.0008

376.0008

Shear vp
KN

t3'7.7156

55.0862

Rebar A,, /s
mm'/m

r t08.43

1108.43

Joint Shear Check/DesiSn

Major Shear, V,2

Minor Shear, V,r

Joirt Shear

Force

KN

NN
NN

Shear

Ratio
Unitless

N/t!
N/i\

Shesr

KN

N?N

N,4.,1

Shear

KN

N/N

N,4.1

Shear

KN

NN
NN

Joint
Area
cm2

NN
N/N

(1.4) Beam/Column Caprcity Ratio

Msjor Ratio

NN
Minor Ratio

N,'I.I

Type

Ductile Frame

Yc

1.5

Rebar Area Rebar 7o

mm2 '/.
8000 0.8



Additional Moment Reduction Factor k (Is 39.7.1.1)
Ar
cm,

10000

A," P,,, pb

cm, kN kN
80 21000 8709.1612 13064.8648

k
Unitless

0.645614

P,

KN

Major Bending (M1 )
Minor Bending (M, )

Consider
M,
Yes

Y€s

Length
Factor

0.65

0.65

KL/Depth
Limit

t2
t2

KL/Depth
Exceeded

No

No

Additional Moment (rs 39.7.1)

Sertion KL/Depth
Depth (mm) Ratio

1000 0.894

1000 0.903

M"
Monent (kN-m)

0

0

ETABS Shear Watt Desisn

lS 45612000 Pier Design (C1)

Pier Details
Story ID

BASE

Pier ID
P6

Length (mm)

800

Centroid X (nm)
r 5450

Centroid Y (mm)

20100
Thickness (mm)

200

LLRF
0.5

Material Properties
Ec (MPa)

31622.',t8

f"r (MPa)

40

Lt Wt Factor (Unitless)

I

f, (MPa)

500

I", (MPa)

500

Design Code Parameters

rs rc
1.5

IPner

0.04

IP",,n

0.0025Ll5

Pier Leg Location, Length and Thickness

Station

Location

Top

Bottom

Left Xr

mm

15450

r5450

Left Yr

mm

19700

19?00

Right Xr
mm

t5450

15450

Right Yr
mm

20500

20500

Lergth
mm

800

800

ThicknessID

Leg I
Leg I

mm

200

200

FlexuralDesign for P,,. M,1and M,,3

Station

Location

Top

Bottom

Flexural
Combo

l0l 1.5 DL+I.5 LL
l0l 1.5 DL+r.5 LL

P,
KN

2248.01',79

2260.0144

M,:
kN-m

44.9604

-45.2003

M,r
kN-m

s2.943
-87.0508

Pier As

mm1

160000

16000n

Shear Design

Strtion
Locetion

Rebsr
mm,/m

500
105 -0.36 sL x+I.2 sLz+t.2DL+1.2

LL
105 -0.36 SL X+I.2 SL Z+12DL+|.2

LL

P, MO V"
kN kN-m kN

1578.2589 60.636 -101.7985 ?1.0301 I 89.50{t4

1587.856 5.376 -101.7985 1t0.7159 196.t942

ID

Leg I

Leg I

Shear Combo
KNKN

Top

Bottom 500

Boundary Element Check

Station

Locatioll

Top-Left

Top-Right

Bottom-Left

Botttom-Right

Edge

Length (mm)

200

200

300

P,
KN

1910.5986

M,,

kN-m
- 19,5856

Stress Comp
MPa
12.86

Str€ss Limit
MPa

8

ID

Leg I

Leg I

Leg I

Leg I

8

8

8200

Governing
Combo

108 0.45 SL X+l.5 SL Z+l 5 DL
104 0.36 SL X+ 1.2 SL Z+1,2

DL+1.2 LL
104 0.36 SL X+1.2 SL Z+1.2

DL+I.2 LL
104 0.36 sL x+1.2 sL z+1.2

DL+|.2 LL

2018.5698 60.636 15.46

2028.167 -144.65',73 19.46

2028.167 5.376 12.93

Pun* MinEcc Major MinEcc Minor
0.8 Yes Yes

Required Required Current
Rebar Area (mm') R€infRrtio ReinfRatio

834 0.0052 0.0025

1049 0.0066 0.0025



ETABS Concrete Frrme Design

IS 456:2000 + IS 1392012016 Belm Section DesiSn (FBls)

Beam Elernent Dctails
Level

5th

Elcment

B5

Unique Name

834

Section lD
8450X700

Combo lD Statior Loc
l0l 1.5 DL+1.5 LL 10500

Length (mm)

r r 000

LLRF

I

Type

Ductile Frame

Section Properti€s

h (mm)

700
h (mm)

450

d. (mm)

0

d.b (mm)

60

Msterial Properties

f"r (MPe) Lt.Wt Frctor (Unitless)

I

f" (MPo)

500

Design Code P{remeters

l(l
1.5

Ys

Ll5

Factored Forces 8nd Momentl
Factorcd

M,r
kN-m

-524.2125

Factored

T,,

kN-m
63.2123

Factorcd

KN

234.467'l

Faclor€d
P,
KN

0

Design Moments, M,r & Mr

FEctorcd

MomGnt

kN-m
-524.2125

Positive

Moment
kN-m

0

Negitive
Moment

kN-m

"619.2376

Design Moment and Flerural Reinforcement for Moment, M,,.r & -[,,

Design

-Moment
kN-m

-6t9.2316

Design
+Moment

kN-m

-Moment
Rebrr
mm,
2554

12',7'7

+Moment

Rebrr
mm1

0

0

Minimum
Rebar

mm'
2554

0

Req!ired
Rebar
mml
8r8
1277

Top (+2 Axis)
Bottom G2 Axis)

Shcrr Force rnd Reinforcement for Sh.rr, Vu, & T,
Shear V.

KN

234.4677

Shear V.
KN

'182.5t21

Shesr V,
KN

276.',?106

Sherr Vp

KN

I 13.0467

Reb8r 4,, /s

m mt/m

1 198. ll

Torsion Force rnd Torsion Reinforc€ment for Torsion, T,, & Vr )

T,
kN-m

61.2t23

KN

234.4677

Core br Core d| Rebar A,"i /s
mm'/m
1261.28

mm mm

600350

C.KA NAN, e.r., N4.e, (structure)
Structural Engineer,

CMDA Reg. No: SE l1 t2024 i 2 I 0047
Door No: 21, 4th luain R.ad,

lndira Nagar, Chenrrai - a l r Lr: iT .

b (mn)

450
d(, (mm)

60

E. (MPl)
29580.4

f,. (MPa)

500

Factored

Mr
kN-m

95.0251

0
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EXPLORATION REPORT

PROJECT NO. TJE/OO3IOO/2024

I.INTRODUCTION:

i\{/S VIGNESH PROPERTEES has proposed to construct a Basement Floor + Ground

Floor + Eight Floors Building at Plot No. 48 (Part), 69 (Part) & 70 (Part), Old Door No 8

& 27. New Door No. 27, Grand Southem Trunk Road, Pallavaram, Chennai-600 044,

Comprised in T.S. No. 73, Btock No. 21, Ward-E of Zamin Pallavaram Village,

pallavaram Taluk, Chengalpattu District and within the Limits if Pallavaram Municipaliry.

The work was entrusted to T.J. Engineers by the promoter. The location is shown in Fig

No.l. The object of the soil exploration work done is to determine the soil properties of

the proposed area and to arrive at a most suitable type of foundation system for the

proposed structure.

2.0 SCOPE OF WORK

The Scope of Work includes the following

Boreholes

* Drilling ofborehole at the proposed borehole locations as per the direction

ofthe client.

* Collection of disturbed and undisturbed soil samples and carrying out the

relevant laboratory test on soils'

* Conducting of standard penetration test (SPT) within the borehole at every

1.00m depth interval or as required.

* Collection ofsoil sample from bore hole.

* Preparation of geotechnical investigation Report.



3.0. LOCATION & NUMBER OF BORE HOLES

For this purpose two bore holes were bored up to maximum depth of g.00m below

existing ground level. The bore hole location is shown in Fig No.l and bore log details

are given in Fig No. 2&3. The bore hole was terminated in the Very Dense Sandy Gravel

(Disintegrated Rock) layer.

4.0. Gf, OTECHNICAL INVESTIGATIONS

4.1. Filed Investigations of Boreholes

Rotary drilling boring technique was adopted for boring in this area. The Standard

penetration tests were conducted at change of layers and at specified intervals,

commencing the test at 1.00m below the existing ground level. The relative density of

different soil layers obtained from the N-Values are given in the Fig No. 2&3. Disturbed

and un disturbed samples were collected from all the layers for visual observation,

classification tests and strength characteristics ofthe soil layers.

ndard Penetration Test PT

Standard Penetration Tests were conducted using a split spoon sampler, as per relevant

codal provision (lS: 2131 l98l). The SPT is generally conducted in sandy and

completely weathered rock strata till 45 cm penetration with number of blows recorrled

for every l5 cm penetration. The number of blows required for first l5 cm in neglected.

The blows for last 30 cm penetration or refusal 'N' value of t00 whichever is earlier is

taken as the 'N' value. In the clayey strata, when driving of sampling tube is not possible,

SPT was conducted to know the consistency ofthe soil strata and to retrieve the disturbed

soil sample. The soil samples obtained in the split spoon sampler are carefully packed in

4



pollthene bags for testing in the laboratory. The SPT values obtained at every 1.00m

interval are given in the bore logs.

4.2. Grain Size Analysis

Combined sieve and hydrometer analyses were conducted on the various samples

collected. The results are given in Table-1. Based on the proportion ofthe different soil

constituents, the soil is classified.

4.3. Laboratory Tests for Borehole samples

The following laboratory tests were conducted on collected Soil Samples.

I. Moisture Content as per IS:.2720 (Pan 2)

Il. Specific Gravity as per IS: 2720 (Part 2)

III. Sieve Analysis as per [S: 2720 (Pdfi 4)

IV. Hydrometer Analysis as per IS:2720 (Part 4)

V. Liquid Limit as per lS: 2720 (Part 5)

Vl. Plastic Limit as per IS: 2720 (Part 5)

Vll. Swelling Index as per lS: 2720 (Par1 40)

5.0. BORE LOG DATA

The Summary of bore hole log data for BH-01 & BH-02 is given in Fig-2&3. Bore hole

location is given in Fig. l.

6.0. LABORATORY TEST REST]LTS

The laboratory test results of boreholes samples are presented in Table- I and Table-2.

5



7.0. GROTJND WATER TABLE

The ground water table was encountered at the depth of 3.00m, below the existing

ground level at the time of soil exploration. It was noticed from the existing well at the

site.

8.0. SUB SOIL PROFILE

From the visual identification from field test results, it is concluding that soil strata is not

similar in BH-Ot & BH-02 location.

In BH-O1 Location the soil strata is made-up offour distinctive layers.

i. Filled Up Soil 0.00m to 0.80m

ii. Medium Dense to Very Dense Silty C tayey Gravelly Sand, 0.80m to 4.80m

SPT's N= l4-51

iii. Very Dense Silty Clayey Gravelly Sand, 4.80m to 7.00m

SPT's N= > 100

iv. Very Dense Sandy Gravel, 7.00m to 8.00m SPT's N = >100

In BH-02 Location the soil strata is made-up offour distinctive layers.

i. Filled Up Soil 0.00m to 0.90m

ii. Medium Dense Clayey Silty Gravelly Sand, 0.90m to 1.80m

SPT's N: 14

iii. Very Dense Silty Clayey Gravelly Sandy, 1.80m to 5.50m

SPT's N: > 100

iv. Very Dense Sandy Gravel, 5.50m to 8.00m SPT's N = >100

The soil profile details are presented in the Bore logs, Presented in Fig. 2&3.

0



9.0. FOUNDATION ANALYSIS

From the bore log data at the top from 0.00m to 0.90m Filled Up Soil layer is

present. From 0.90m to 5.50m/7.00m medium dense to very dense Sil! Clayey Gravelly

Sand/Clayey Silty Gravelly Sand layer is present. Below 5.50m/7.00m very dense Sandy

Gravel (Disintegrated Rock) layer is seen, this layer is fair to rest pile foundation for

heavy loaded slructure.

The layer up to 4.80m is the critical zone for open foundation system, with in the

critical zone medium dense to very dense Sandy layer is present. For light loaded structure

Open Foundation of Isolated Footing (or) Continuous Strip Footing (or) Raft

Foundation can be adopted. The open foundation can be placed at the minimum depth of

2.00m below the existing ground level. The existing ground level was same as the road

level at the time of soil investigation. The proposed structure has got Basement Floor +

Ground Floor + Eight Floors, the Safe Bearing Capacity (SBC) at different depths have

been worked out and given below.

I'or healy loaded structure, if the SBC is not sufficient for the expected loading

intensity, it is advisable to provide deep foundation of Pile cum Raft foundation. The

pile foundation can be Bored Cast in situ pile. The pile foundation should be terminated at

the minimum depth 8.00m. The pile should be anchored into the very dense Sandy Gravel

layer for minimum of I .00m depth.

7



9.1. COMPUTATION OF THE SAFE BEARING CAPACITY AT

2.00m DEPTH

Based on the standard penetration test value the ultimate bearing capacity (qu) could be

calculated from the following formula.

qu : y DfNq + 0.4y'BNy

The observed N-Value is taken as 22 from Fig.2&3.

The corresponding bearing capacity factors are,

Nq: 21.25

Ny : 20.10

Where,

Y : Bulk densitY = 1.50 t/m 3

y' : Submerged densif :0.50 t/m 3

Df - Depth of footing - Considered minimum of 2.00 m.

Dw : Depth of water table - 3.00m

B : Breadth of the footing = Consider minimum of 1.00m.

Substitute all the above values in the formula,

Qu- 1.50x2.00 x 21.25 + 0.40 x 0.50 x 1.00 x 20.10

: 61.75 + 4.02

---- ' ,= ttl.l I um-

Safe bearing capacity could be considered with a factor ofsafety of 2.5

Hence, safe bearing capacity q s - 67 .77 I 2.50 = 27 .108 tlm2. Say 27 .00 t/m2 .

Therefore, Safe Bearins CaDacitv ofthe soil at the deDth of2.00m is 27.00t/m2

It



9

9.2. COMPUTATION OF THE SAFE BEARING CAPACITY AT

4.00m DEPTH

Based on the standard penetration test value the ultimate bearing capacity (qu) could be

calculated from the following formula.

qu - (y'Of + (y-y') Dw) Nq + 0.4Y'BNY

The observed N-Value is taken as 22 from Fig.2&3.

The corresponding bearing capacity factors are,

Nq: 21.25

Ny - 20.10

Where.

y : Bulk density : 1.50 Vm 3

y' : Submerged density :0.50 t/m 3

Df : Depth of footing : Considered minimum of 4.00 m.

Dw = Depth of water table :3.00m

B - Breadth of the footing : Consider minimum of [.00m.

Substitute all the atrove values in the formula,

Qu: (0.50 x 4.00 + (1.50- 0.50)3.00) 21.25 + 0.4 x 0.50 x 1.00 x 20. t0

: 106.25 + 4.02

= 110.27 tlmz

Safe bearing capacity could be considered with a factor ofsafety of2.5

Hence, safe bearing capacity q s = 110.27 12.50: 44.108 tlm2.

Therefore. Safe Bearins Capacitv ofthe soil at the deDth of4.00m is 44.00 t/m 2



9.3. SBTTLEMENT ANALYSIS FOR THE INTENSITY OF 44.00 tlm2

LAYER.1, SILTY CLAYEY GRA!'ELLY SAND

The Settlement ofthe Sand layer can be calculated using the following formula.

Sr = (tUC)Log" (6'o +Ao / o'o)

Where

H -The thickness ofthe compressible layer

= 2.80m

C : 1.5q"/ o'6

g. : Static cone resistance

- 440t/m2

C : 1.5x440/4.70

: t40.42s

o'o :The original effective over burden pressure at the centre ofthe layer

: 4.70 t|m2

Ao = The stress increases at the centre ofthe layer due to foundation loads

(or) pressure

= 2.27 t/m2

Sr = Q.80 /140.425) x Log; (4.70 +2.2714.70)

= 0.0199x l0-3 x 0.394

- 7.841 x l0-rm

:7.841mm

TOTAL SETTLEMENT

: 7.84lmm < 50mm

The maximum allowable settlement as per IS: 1904-1986 for R.C.C structure with

Isolated footing foundation is 50mm. The settlement is within the permissible limit.

Hence it is Safe.

t0



9.4. LOAD CARRYTNG CAPACITY OF THE CONVENTIONAL
PILE

Based on the standard penetration test value the ultimate load carrying capacity (q,)

could be calculated from the lollowing formula.

Qu = Qb+Qs

Qs Ultimate unit skin fiiction on an individual laver

Ks 6'vo tanE ;r D [.

Where

Ks = Co-efficient ofhorizontal soil stress - 0.471

vo : average effective overburden pressure :1.175 Vmr

: angle of wa[[ friction =32

= Dia meter of pite = 0.40m

= Length of individual layer = 0.50m

= 0.4'll x 3.375 x0.624x3.t4x 0.40x0.50

= 0.622 t

= Nq6'voAb

rvhere

Nq Bearing Capacity Factor : 145

o eflective overburden pressure at the toe = 3.50 t/mrvo

Ab Cross sectional area at the base

D : Dia ol Pile : 0.40m

= 145 x3.50x 3.14x0.402 14

o

6

D

L

Qt

It



: 63.742 t

Qu =Qb+Qs

=63.742 + 0.622 -- 64.364t

Q safe = Qu/F.S = 64.36412.5 : 25.745 say 26.00 t

The safe load canying capacity for five different diameter of piles for the depth of 8.00m

are worked and are given below.

Dia of Pile Depth of Pile
Safe Load

(Tones)

400mm 8.00m 26

450mm 8.00m

500m m 8.00m 40

600m m 8.00m 58

750mm 8.00m 90

The above safe loads are provisional and shall be confirmed by conducting pile load

test as per the guide line laid down in IS: 291I (Part: IV).

JJ
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10.0. CONCLUSIONS

l. Soil in the shallow depth is fair to adopt open foundation system for light loaded

structure.

2. For light loaded structure open Foundation of lsolated Footing (or) Continuous

Strip Footing (or) Raft Foundation can be adopted.

3. The open foundation can be placed at the minimum depth of 2.00m below the

existing ground leve[. The existing ground leveI was same as the road level at the

time of soil investigation.

4. The proposed structure has got Basement Floor + Ground Floor + Eight Floors,

the Sa[e Bearing Capacity (SBC) at different depths have been worked out and

given below.

Sl.No. SBC (t/m ':)

I 2.00

2 3.00 .19.00

3. 4.00 {4.00

DEPTH (m)

5. The minimum width of footing should be maintained as 1.00m to avoid any

punching shear failure and to achieve suggested SBC.

6. All the foundation should rest on 100 mm thick l:4:8 corcrete mat, over l00mm

thick River Sand or M Sand layer.

7. The shallow foundation should rest on natural undisturbed stratum, proper shoring

should be done for the earth work excavation.

li
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8. For healry loaded structure, if the SBC is not sufficient for the expected loading

intensiry it is advisable to provide deep foundation of Pile cum Raft foundation.

The pile foundation can be Bored Cast in situ pile. The pile should be terminated

at the minimum depth of 8.00m (Including Anchorage depth) below existing

ground level.

9. The load canying capacity for five different diameter of pile for the minimum

depth of 8.00m are worked out and given below.

Dia of Pile Depth of Pile
Safe Load

(Tones)

400mm 8.00m 26

450mm 8.00m 33

500m m 8.00m 40

600mm 8.00m 58

750m m 8.00m 90

The above safe loads are provisional and shall be confirmed by conducting pile load

test as per the guide line laid down in IS: 291I (Part: IV)

l0.The pile should be anchored into the very dense Sandy Gravel (Disintegrated

Rock) layer for minimum of 0.50m depth.

ll"Proper precaution should be taken while boring the pile against sliding of bore

hole, by maintaining the proper dense bentonite sluny or providing temporary

casing or permanent casing and pile concreting should be done as soon as boring

ls over.

1,1



12. The bore hole should be flushed properly before laying concrete. It has to be

ensured by comparing the depth of pile bore hole and Tremie Pipe. The depth of

Tremie Pipe lowered can be l00mm less than borehole depth. If the gap between

bore hole bottom and Tremie Pipe bottom is more than J00mm, there is a

possibility of slush deposit in the bore hole.

13. The pile boring should be done with Percussion drilling or Hydraulic Rotary

Drilling with DMC method.

14. For foundation design, Stress due to any eccentricity, stress due to horizontal

force should be considered, and stability should be checked.

15. All suggested foundation recommendations and precautions should be adopted

while undertaking the design aspects and construction activities.

For T,J. Engineers
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FIG,1

M/S VIGNESH PROPERTEES
CHENNAI,

CLII\T:
PROPOSED BUTLOTNG AT PLOT NO. 48 (pARr), 69 (PART) & 70

(PART), OLD DOOR NO. 8 & 27, NEW OOOR NO. 27, GRAND
SOUTHERN TRUNK ROAD, PALLAVARAM, CHENNAI{OO 044,

COMPRISED IN T.S. NO- 73, ALOCK NO. 2I. WAR}.E OF ZAMIN
PALLAVARA}' VILLAGE, PALLAVARAM TALUK. CHENGALPATTU

DISTRICT AND WTHIN THE LIMITS IF PALLAVARAM MUNICIPALITY.
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Project: Proposed Building at PIot No. 48 (Part), 69 (Part) & 70 (Part), Old Door No. 8 & 27, New Door No. 27,
Grand Southern Trunk Road, Pallavaram, Chennai-600 044, Comprised in T.S. No. 73, Block No. 21,
Ward-E of Zamtn Pallavaram Village, Pallavaram Taluk, Chengalpattu District and within the Limits if
Pallavaram Municipality.
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Project: Proposed Building at PIot No. 48 (Part), 69 (Part) & 70 (Part), Old Door No. 8 & 27, New Door No. 27,
Grand Southern Trunk Road, Pallavaram, Chennai-600 044, Comprised in T.S. No. 73, Block No. 21,
Ward-E of Zamin Pallavaram Village, Pallavaram Taluk, Chengalpattu District and within the Limits if
Pallavaram Municipality.
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LABORATARY TEST RESULTS
TABLE-1

B-II No
Layer

thickness Soil classification

Depth of sample
collected

SP.
gravity

Toof free
swell

Grain size distribution
Remarks

m
DS / SPT

m
UDS

m
Clay sitt Sand Gravel

,l

0.00 - 0.80 Filled Up Soil

0 80 - 4.80 Silty Clayey Gravelly Sand-SLCGSl 2.65 '19 14 38 29

4.80 - 7.00 Silty Clayey Gravelly Sand-SLCG52 2.00 2.64 20 13 40 27

7.00 - 8.00 Sandy Gravel-SG-1 8.00 I O5 0 0 12

2

0.00 - 0.90 Filled Up Soil

0.90 - 1.80 Clayey Silty Gravelly Sand-CSLGSl 2.65 10 '16 48 26

1 .80 - 5.50 Silty Clayey Gravelly Sand-SLCGSl 2.00 2.64 '19 14 42 25

5.50 - 8.00 Sandy Gravel-SG-'1 8.00 I 05 0 0 9 91

1.00

88

1.00



TABORATARY TEST RESULTS
TABI,E -2

Layer th ickness Soil classification

Depth of sample
collected

Consolidation
Parameters

Shear Strength
Parmet6rS

B.H
No

m

DS / SPT

m

UDS

m

LL PL

Um3

Bulk
density

go Cc Cu

Um2 degree
I

Remarks

0.00 - 0.80 Filled Up Soil

0.80 - 4.80 Silty Clayey Gravelly Sand-SLCGSI 1.00 32

Silty Clayey Gravelly Sand-SLCG52 2.00 1 .58 38

1

7.00 - 8.00 Sandy Gravel-SG-1 8.00 1 .62 41

0.00 - 0.90 Filled Up Soil

0.90 - 1.80 Clayey Silty Gravelly Sand-CSLGSI 1.00 1 .52

1 .80 - 5.50 Silty Clayey Gravelly Sand-SLCGSl 2.00 1 .58 39

2

5.50 - 8.00 Sandy Gravel-SG-1 8.00 1 .62

Il!T
1.50

4.80 - 7.00

42
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T H E  L A N D L E N S  S U I T E

Eight ways to know a piece of land
before you pay for it.
This report covers one part of the picture. These cover the rest, drawn from the same government
records, for any property in Tamil Nadu.

LandLens One
Ask anything about a property and get
an answer grounded in live
government records, with the sources
shown.
/landlens/one

Verify My Land
Every record check run on one
property and returned as a single
report.
/landlens/verify-my-land

Legal Opinion
An advocate's written opinion on the
title, built on the records we pull for it.
/landlens

One Map
Every layer on one map: the parcel, its
boundary, zoning, water bodies and
what sits around it.
/landlens/one/map

PriceMap
What land actually changed hands for
around this plot, taken from the
registered deeds.
/landlens/pricemap

Build Scope
What you are allowed to build here:
floor space, height, coverage and
setbacks.
/landlens/build-scope

Property Tracker
Watch a property and hear about it
when something new is registered
against it.
/landlens/property-tracker

Deal Room
Run the transaction in one place:
documents, stamping, signatures and
the parties.
/landlens/deal-room

https://verified.realestate/landlens/one?utm_source=cover&utm_medium=link
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F R E E  T O O L S  ·  N O  A C C O U N T  N E E D E D

Twenty-four checks you can run
yourself, at no cost.

Records and verification
The registers themselves, read for you.

Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty
What it is worth and what it costs to register.

Guideline value by street

Guideline value by survey

Stamp duty and registration fees

Capital gains

Floor space index

Area unit converter

Zoning and land use
What the plan says can happen on this land.

Land use zone finder

CMDA land use check

Coastal regulation zone

Master plan check

Water bodies finder

Airport height clearance

Registers and directories
Who holds it, and which office keeps the record.

Find your registering office

Temple property check

Waqf property check

RERA register

Every free tool
/tools

Services we run
for you
/services

The LandLens
suite
/landlens/one

https://verified.realestate/dashboard/utility/encumbrance-certificate-ec?utm_source=cover&utm_medium=link
https://verified.realestate/dashboard/utility/patta-chitta?utm_source=cover&utm_medium=link
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https://verified.realestate/dashboard/utility/capital-gains-calculator?utm_source=cover&utm_medium=link
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https://verified.realestate/dashboard/utility/improved-crz-check?utm_source=cover&utm_medium=link
https://verified.realestate/dashboard/utility/master-plan-check?utm_source=cover&utm_medium=link
https://verified.realestate/dashboard/utility/water-bodies-finder?utm_source=cover&utm_medium=link
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Every claim in this document traces back to a
government record.

Legal opinions, due diligence and title verification

Building plan, layout and sub-division approvals

Completion and occupancy certificates, regularisation

Escrow, negotiation and NRI property management

Land survey, soil testing, architecture and construction

Verified RealEstate
3/350/2 Mettukuppam,
OMR Thoraipakkam,
Chennai 600 097, India
hello@verified.realestate
+91 9996 12 9996

Prepared from the registers named on the page each finding sits on. Where a register
could not be read, this document says so in its place rather than leaving the gap to be

read as a clean result.
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