
,I H[] PROPOSEI) HIGH RISE GROUP DEVELOPMENT WITH EXTENDED

COMBINED DOUBLE BASEMENT FLOOR (BLOCK: I - 4 & CLUB HOUSE)

CONSISTING OF BLOCK l: GROUND FLOOR + 22 FLOORS (252 DWELLING UNIT),

ITLOCK 2: GROUND FLOOR + 22 FI,OORS (343 DWELLING UNIT), BLOCK 3:

GROUND FLOOR + 22 FLOORS (252 DWELLING UNIT), BLOCK 4: GROUND

FLOOR + 22 FLOORS (252 DWELLING UNIT), AND BLOCK 5: CLUB HOUSE :

GROUND FLOOR + 2 FLOORS AND OPEN SWIMMING POOL (TOTALLY IO99

DWELLING UNITS) AT CHENNAI OUTER RING ROAD, PAZHANTHANDALAM

VTLLAGE, rN S.NO.l{r2llA, 18,2,l95l2{t,2A2,,281,,282,19611,2,3, 19711,2,3,4, l98ll,
2,3, 199,200/3At,4,20215,6,203fi,2,3,20411A,1B,3,205/24,2l4l2{,2l3llA,2A,Zt6ll,

lIJ. 2. 217n, 218^, 2A, 28, 219fiA,, 1B, lC, 2Al, 2A2, 281, 2B2, 3A,38, 48, 221llA, 2Ar.

28t.222fi A, 387t2A,28.389n,2,390n,2,400/l B, 28, 3AtB, 401/lA, 402ll{, 1B,2, 40311,

2, 4I'I4IIA,, IB, 2, 405/IB, 2A, 28 AND 40912 OF PAZHANTHANDALAM VILLAGE,

KUNDRATHUR TALUK,

KUNDRATHUR PANCIIA

PURA]TTIIISTRICT, WITHIN THE LIMITS OF

STRUCTURAL DESIGN BASIS REPORT

M/s. UNIVERSAL CONSULTANTS
214, First Cross Street, Indira Nagar

Adyar, Chennai - 20

YAT N.

rr. I. StlRFSlt,l\.1.E., N4lE.. Ph.D Dr. J. SURESH, u.e, vte, Pn o'
Structural Engineer

Plot No. 555, VGP Layout, Mullai Street'
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Req. No. CGlnSr/ SE I Gt'r t 20241 07 I M

Structural lingineer

I



PROJECT BRI T]}

This rcport sets out the basic paramcters used for the proposed High Risc Group Development

with Extendcd Combined Doublc Basement floor (Block: I - 4 & Club Housc) Consisting of

Illock I : Ground Floor + 22 Floors (252 Dwelling Unit), Block 2: Ground Floor + 22 Floors (343

Dwelling Unit). Block 3: Ground Floor + 22 Floors (252 Dwelling Unit), Block 4: Ground Floor

+ 22 Floors (252 Dwelling Unit), and Block 5: Club House : Ground Floor + 2 Floors and Open

Srvimming Pool (Totally 1099 Dwelling Units) at Chennai Outer Ring Road, Pazhanthandalam

r.ilf agc, in S.No.l82/lA, lB, 2, l95l2{l,2A2,2Bl,282, 19611,2,3, 197/1,2,3, 4, 198/1,2,3,

le9. 200/3A1, 4,20215,6,20311,2,3,2M/tA, tB,3 , 205t2A, 214t2A, 215/r A, 2A, 216il , tB,

2.217/1,218/1,24,28,219/LA, rB, lC,2Al,2A2,ZBt,2B2,3A,38,48,22|tA,2At,2Bt,

222ilA, 38712A,,28, 389/1, 2, 390^, 2, 400^8,28, 3AlB, 40UtA, 402il A, tB, Z, 403^, 2,

,104/lA. lB, 2,4O5llB,2.A, 28 AND 40912 of Pazhanthandalam Village, Kundrathur Taluk.

Kancheepuram District, Within the Limits of Kundrathur Panchayat Union. This has been

updated to incorporate the current tion on ktructure.

A.1 STATUTORY REQUIREMENTS:

1 he design of structural and other buil ply with the following requirements

National Building Code

The Building Regulations Act
The Environmental Protectio

rr I 5l.lRhSll. \,l.F., \{1E,. Ph.I)

Structural Engineer

e Environmental Agency.n Act in
Fire prevention and detection in compliance witl the local Fire Regulation

ASHRAE.

Any other applicable laws as advised by the client.

Bureau of Indian Standard Codes.

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

appropriate to the structural elements. The latest editions ofthe Codes and Standards will be used in
designs. All design work shall be based on Indian Standards and Codes with latest revision, with
amendments if any, as on date.

Loads:

IS: 875-1987 Code ofPractice for design loads (other than earthquake) for Buildings

Dr. J. SURESH, u.e., r,,rre,, pn.o
structural Enaineer

Plot No. 55S, VGp Layout, t4u ai StreeL
Uthandi, Chennai - 600 119.
Reg. No. sE/I/ 2024/ 2/0014

Reg. No. RSE100382019
Reg. No. CGLDIST/ S E / crr t ZO24/ 07 / OOs
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B.O DESIGN STANDARDS:

and structure [part 1, 2,3,4&5]
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Foundations:

IS: 1911 Schedule ofunit weights of building materials

IS: 1080 Code of Practice for design and construction of shallow foundations on
soils (other than raft, ring and shellJ
Code of Practice for design and construction of foundations in soils
general requirement
Code of Practice for design and construction of raft foundations
Code of Practice for design and construction of machine foundations
[All partsJ
Code ofPractice for calculation of settlement offoundations [All parts]
Code of Practice for design and construction of ring foundation

IS: 1904

lS: 295 0
lS: 297 4

RCC:

IS: 8009
IS: 11089

IS: 3414
IS: 3935
lS: 4326

IS: 456 Code of Practice for plain and reinforced concrete
IS: 458 Specification for precast concrete pipes
IS: 33 70 Code of Practice for concrete structures for the storage of liquids: (All

parts)

-Code of Practi
Code of Practi
Code of Practi
buildings

r de
rco

on of joints in buildings

IS: 55 25
IS:1786

lS: 10262
IS: 1 1384

Structural steel:

IS: 800
IS: 806

lS: 808

Codc of Practice for comp construction in structural steel and
concrete

IS: 1893 [Part-1) Criteria for earthquake resistant design ofstructures (General
provisions and buildingJ.
IS: 1893 [Part-4J Criteria for earthquake resistant design ofstructures (lndustrial

structures including stack{ike structuresJ.
IS: 13920 Ductile Detailing ofreinforced concrete structures subjected to seismic

forces

ction
t design and construction of

Recommenda reinforced concrete works
Specification
concrete rein

eformed steel bars and wires for

Recommended mix design

Code of Practice for general construction in steel
Code ofPractice for use ofsteel tubes in general building

construction
Dimensions for hot rolled steel beam, column channel and angle
section
Scheme of symbols for welding

Code of Practice for use of metal arc welding for general construction

Steel tubes for structural purposes
Structural steel (fusion welding quality]

IS: 813
IS: 816
in mild steel
IS: 1 161
lS: 2062

Irr. I. SLiRISI l, l\.,l.8., N.llE.. Ph.t)

Structural Engineer
Dr. J. SURESH, u.e., ure.. pn.o

Structural Engineer
Plot No. 555, VGp l"ryout, Multai SkeeL

Uthandi. Chennai - 600 119.
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IS: 4000
IS: 72 15
IS: 9595

IS: 12843

Code of Pra r Sene

I pars)
National Buildi
Handbook on
Handbook on

d construction

Miscellaneous:

IS: 432[part 2) Specification for mild steel and medium tensile steel bars and
hard-drawn steel wire for concrete reinforcement

IS: 81 12 43 grade Ordinary Portland cement specification.
IS: 6313(part IIJ Standards for antitermite treatment
lS:- 27 51 Code of practice for welding of mild steel bars used for

reinforced concrete construction
lS: 1346 Code of Practice for water proofing ofroofs with bitumen felts
lS: 77 42 Code of Practice for building drainage
IS: 1905 Code of Practice for structural use ofunreinforced masonry
lS:2470 Code of Practice for installation ofseptic tank:
(Part 1J Design criteria and construction
[Part 2)

IS: 3067
Secondary ent and al of septic tank effluent

ils and preparatory works for
damp proofing dwa buildings
Handbook forSP: 6

SP: 7

SP: Z0
SP:25
SP:32
SP: 34

tion of cracks in buildings
Handbook on fu ments of industrial buildings
Handbook of conc t and detailing ISCIP)

The structural system adopted is as below, based on preliminary analysis and dcsign,

which have bccn clucidated later in this report.

. The structure shall be analyzed as 3D frame using Analysis software and the structure

dcsign would be based on limit state design complying with Indian codes ofpractices

o The foundation System shall be Raft Foundation as per soil test report, and SBC

considered is 600kN/sqm.

o AII slabs are designed as convcntional slab system.

All watcr rctaining structures shall be designed as 'un-cracked section' of concrete as per

IS 33 70

'rr L SI ll{l SII, \1.1:., \11E., Ph.D

Structural Engineer

High Strength bolts in steel structures - Code of Practice
Tolerances for fabrication of steel structures
Recommendation for Metal arc welding of carbon and carbon
manganese steel
Tolerances f,or erection of steel structures

Code of
design

and

C. SI-R L'('I'T]RA I, SYSTE\'I

Dr. J. SURESH, u.e., ure., prr.o.
structural Enoineer

Plot No. 555, V-Gp Layou! Mu ai Street,
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Pcriod of firc rcsistance considered is two hours. Cover for fire resistance will be as per

Table I 6-,4 of IS: 456 - 2000.

Grade of steel Fe 550

(;RADE OF CoNCRETE FoR ,,\LI, ]\IE]VIBERS

Raft Slab- M30

Columns- M40

Basement RC walls- M30

Mivan Shear Wall & Slab -M40, M35, M30

Slabs- M40, M35, M30,M25

Bcanrs- M40, M35, M30,M25

Staircasc- M40, M35. M30,M25

D. LOAD DATA

T

O) DEADLOAD

Self-weight ol the materials the basis of unit weights given in IS:

87s (PART r)

l. Unit weight ofreinforced c

2. Unit weight of plain cement concrete

3. Unit weight of AAC block

4. Unit weight of stcel

5. Filling matcrial ofsunken floors

(il) LtvE LOAD

l. Car Parking

2. Kitchen

3. Balcony

4. Utility-

l)r' I. Stlltl:Sll, l\,1.F., l\.{ Ih.. Ph.D

Structural Engineer

25 KN/ml

24 KN/ml

7 KN/m3

78.5 KN/ml

7 KN/m3 ( Aerocon)

500 Kg / Sqm

200 Kg / Sqm

300 Kg / Sqm

200 Kg / Sqm

Dr. J. SURESH, u.e., ute., Pt' o'
Structural Engineer

Plot No. 555, VGP Layout, tv'lullai Street,
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5. Toilets

6. Living Room, Bed Room

7. Terraces( Access not provided)

8. Terrace floor (Access provided)

9. Corridors, passages, lobbies and staircases

including fire escapes

a. For Residential buildings.

b. For Industrial & Storage buildings.

c. For All other buildings.

10. Gym Area

I l. Billiards Room

12. Sauna Room

;

200 Kg i Sqm

200 kg/Sqm

75 Kg / Sqm

l50 Kg / Sqm

300 Kg / Sqm

500 Kg / Sqm

300 Kg / Sqm

400 Kg / Sqm

300 Kg / Sqm

300 Kg / Sqm

500 Kg / Sqm

2000 kg/Sqm

300 Kg / Sqm

500 Kg / Sqm

300 Kg / Sqm

300 Kg / Sqm

300 Kg / Sqm

500 Kg / Sqm

300 Kg / Sqm

300 Kg / Sqm

200 Kg / Sqm

300 Kg / Sqm

350 Kg / Sqm

ll. Table Tennis Sectionl {
1.1. Fire tender Load

15. Yoga, Aerobics

16. Association room./FMS room

17. Squash

18. Indoor kids play area

19. Creche

20. Multi purpose hall

21. Board games room

22. Video games room

23. Change room

24. Art, painting, music deck

25- Business center

lreF

irr I \1 'lll Sll, \{ F., \.11[.. Ph.D

Structural Engineer
Dr. J. SURESH, u.E., rr,lre., pn.o

Structural Engineer
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26. Learning center : 300 Kg / Sqm

27. AV room 500 Kg / Sqm

28. VR games : 500Kg/Sqm

29. Carom, Foosball, Air Hockey : 300 Kg / Sqm

30. Lift Machine Room slab : 1000 Kg / Sqm

Details of Dead Loads & Live Loads Considered for Residential Apartment.

The following are the imposed gravity loads [as per architectural drawing of each
floors) adopted in additional to the self-weight (Self Weight ofSlab / beam /columns
are calculated as per the dimensions adopted in the respective drawings).

1. Ground Floor:
a. Super lmposed Load

-

Landscape loading ( 450rnm depth as perl4
architcctural sections)

b. Live Load

LOAD COMPONENT

CAR PARKING and [nner Drive Way

Firc Dri!e Way

2. Typical Floor's
a. Super Imposed Load

LOAD INTENSITY

2.5 KN/SQMT

5 KN/SQMT

20 kN/m3) 9KN/m2

LOAD INTENSITY (KN/SQMT)

LOAD INTENSITY

] .5 KN/SQMT

Dr. J. SURESH, u.e., ure., en.o.
Structural Engineer

Plot No. 555, VGp Layout, tlu ai Street,
Uthandi, Chennai - 600 119.
Reg. No, sE/ r/ 2024 / 2/ Oo14

Reg. No. RSE100382019
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ESSImml.L

2

et

5

20

LOAD COMPONENT

I'inishcs

THICKNESS(mm)

50

FLOOR FINISH LOAD BREAK UP
Tile thickness = 12mm
DensitY = 20kN/m3
Load from tile = 0.24kN/m2

Screed+ Mortar thickness {for levelled surfacel = 3Bmm

ltr. l. StlRFSlt, tri.E., \{18.. Ph.l)

Structural Engineer

LOAD COMPONENT

Finishes

Finishcs Fire Drive Way. PodiudArea)

=



Density = 2OkN/m3
Load from screed + Mortar = 0.76kN/mZ

Duc to uncertainty in the surface level and Tile/ Granite, 1.SkN/m2 SDL is considered.

b. Live Load
r,OAD COMPONENT

Bed Room, Kitchen, Dining, Toilet

tJtility. Balcony. Corridor/Passage and staircasc

LOAD INTENSITY lKN/SQMT)

2. Terrace FIoor's

a. Super Imposed Load

LOAD COMPONENT

Iinishes

THICKNESS (mm)

150

LOAD INTENSITY

3 KN/SQMT
I

b. Live Load

I,OAD COITIPONE,NT

Icrraec,\rcir

INTENSITY (KN/SQMT)

llr J. Stltt[Sll,l\.,l.[., l\.{1I.. Ph.I)

Structural Engineer
Dr. J. SUR-ESH: MrE., MtE., ph.D

*'ur*ii,fl#j",{irih"'i"
RT, No. SE/ r/ 2024 / 2 / 0-0-14

*",,.. [31#'i,',7 Tl]',1li|, 0,,,0,
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(III) WIND LOADS

Basic Wind Speed (Vb)

Risk Coefficient (k1)

Terrain, category and class

Size factor (k2)

height of the Structure)

Topography factor (k3)

Importance factor for Cyclonic Region(k4)

)r'. I ltll{[Sll, N4.I., \11[., Ph.D

Structural Engineer

: 50 m/sec

: 1.0

: category 2

: 1.0(Calculated by considering the actual

1.00

1.00

I
T

Fig.2 Basic Wind Speed

The following parameters are considered for the calculation ofu,ind pressure for the proposed IT
building [As per IS 875 (PART 3) :2015 CL:6,7 & 10] :

Dr. J. SURESH, n,l.e.
Structural Engjne
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(l\') suts\tIC l.o,\I)

Seismic loads for design of structure shall be considered as per IS 1893-2016.

Zone : III

Zone factor : 0.16

Importance factor : 1.2

Response Reduction factor : 4.0

Damping ratio : 5%o

Thc Timc period for thc proposcd struchre is calculated as per IS 1893-2016.

The ductile detailing if required of the structure elements would be done as per IS 13920-2016,

as per 6.

E. ENVlRONMENTAL CONDITIONS,

STRUCTURAL STEEL

llnvironment
slructurc
[,xposure conditions
aggressive cond
Fire protection
IS456:2000

Irt". l. Sl illl:Sll, l\.1.F.,1\.{111.. Ph.D

Structural Engineer

: VbxkTxk2xk3xk4
: O.6 x Vz2

AN

structures other than water retaining

protected against weather or
ition except those situated in coastal area

: Thickness ofthe struchrral elements as per cl.2l.0 of

C

OTECTION FOR CONCRETE AND

Dr. J. SURESH, u.e., ute., Ptr.P
Structural Englneer

Plot No. 555, VGP Layout, l'lullai Street,

Uthandi, Chennai ' 600 119.
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Design wind speed Vz

Design wind pressure Pz

Confining Reinforcement will be

z'------\H
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Frc. I MrND.{uM Dms,cros or Rotrcrao Concesr8 ME[srr for Fnf RBnsr{Nc!

Minimum grade of concrete
Nominal cover to rein
less than 30 inm.

irr I Strl{l SI{,1\.1.[., \{ll:.. Ph.I)

Structural Engineer

: Moderate exposure - M30

: For I[glSrate Exposure Nomina] cover should not he

Dr. J. SURESH, t',1.e., ute., Ptr.o.
structural Engineer
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For 1.5 hr Fire Resistance Beams, Slabs and ns Shall have the min Cover as Specified
below: Ret (Table 164 of I5456:2000)

F. TEMPERATURE AND SHRINKAGE EFFECT:

Horizontal floor displacement due to differential temperatures and shrinkage is of importance in
long concrete buildings. It can be taken care of by either providing expansion ioints at an
appropriate spacing or designing structural members for the additional moments caused by the
temperature and shrinkage effects.

e of Structural ent
Retaining wall 30 mm

Raft Footing bas 50 mm
Raft Footing side 75 mm

Type of Structural element Min. Cover to reinforcement
Beam 30 mm
Slabs 25 mm

Columns 40 mm
Mivan Wall 30 mm

' 
lin. 6over to reinforcement

II
i-,



The effect of temperature will be considered wherever applicable in accordance with relevant tndian

Codes. The coefficient for thermal expansion and contraction will be in accordance with IS: 456 and

IS: 800 for concrete and steel respectively.

G. EXCEPTIONAL LOADS:

Loads due to the following catastrophe scenarios are not considered in the design.
Exceptional loads due to terrorist attacks fExplosions)
Accidental loads (Falling ofaircraft on the building)
Accidental hitting ofvehicle on the facade

Snow Load

The proposed building is uslng method with appropriate factors as

per lS: 456, The load combi

Load Combination

. 1.s(DL+LL)
o 1.5(DL+EQX)
.1.5(DL-EQX)
o I .S(DL+EQY)
.1.5(DL-EQY)
o 1.5(DL+RSX)
. 1.s(DL-RSX)
. 1.5(DL+RSY)
. I.s(DL-RSY)
. L5(DL+WLX)
o 1.5(DL-WLX)
o I -5(DL+WLY)
. I .s(DL-WLY)
O I .2(DL+I,L+EQX)
. 1 .2(DL+LL-EQX)
o I .2(DL+LL+EQY)
o | .2(DL+LL-EQY)
. 1.2(DL+LL+RSX)
. I .2(DL+LL-RSX)
. I.2(DL+LL+RSY)
o I .2(DL+LL-RSY)
. 1.2(DL+LL+WLX)

i'tr . I. Slil{l.SIl, i\.{.I., \.{11.. Ph.t)

Structural Engineer

Dr. J. SURESH, u.e., urrE., pn.p
Structural Engineer
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TEMPERATURE LOADS:

G. DESIG\ LOAD COMBINATION



I .2(DL+LL-WLX)
I .2(DL+LL+WLY)
r.2(DL+LL-WLY)
0.9DL+ I .5EQX
0.gDL- l .5EQX
O.9DL+I,5EQY
0.9DL-r.5EQY
0.9DL+l.5RSX
0.9DL-1.sRSX
O.gDL+ I .5RSY
O.9DL.I .5RSY
0.gDL+ I .5WLX
0.9DL- l .5WLX
0.9DL+ | .5WLY
0.gDL- l .5WLY
1.5(DL+LL+TEMP)
r.5(DL+EQX+TEMP)
l.s(DL+rEMP-EQX)
1.5(DL+TEMP-EQY)
| .s(DL+TEMP+EQY)
r.5(DL+TEMP+WLX)
1.5(DL+TEMP-WLX)
1.5(DL+TEMP+WLY)
t.5(DL+TEMP-WLY)

II

r.2(DL+LL+TEMP+EQX)
r.2(DL+LL+TEMP-EQX)
| .2(DL+LL+TEMP+EQY)
r .2(Dt.+LL+TEMP-EQY)
1.2(DL+LL+TEMP+WLX)
1.2(DL+LL+TEMP-WLX)
I.2(DL+LL+TEMP+WLY)
1.2(DL+LL+TEMP-WLY)
0.gDL+l.5EQX+l.5TEMP
0.9DL- r .5EQX+1 .5TEMP
O.9DL+I,5EQY+I.5TEMP
0.eDL-l .5EQY+l.5TEMP
0.9DL+l.5WLX+l.5TEMP
0.9Dt.- l.5wl-x+l.5TEMP
O.9DL+I.5WLY+I.5TEMP
O.9DL-I.5WLY+I.5TEMP
r .2[DL+LL,r(RSX+0.3RSy+O.3RSZ)]
l .2[DL+Lr](RSy+0.3RSX+0.3RSZ)l
I .5[DL+(RSX+o.3RSY+0.3RSZ)]
I .5 [DL+(RSY+0.3RSX+0.3RSZ)]
0.9DL+ 1 .5(RSX+0.3RSY+0.3RSZ)
0.9DL+ 1.5(RSY+O.3RSX+0.3RSZ)

Dt l. Stlllt-S11, \.,l.F., \.{18., Ph.D

Structural Engineer

-a
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Structural Engineer
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Whcre

DL - Dead load

LL - Live load

WLX, WLY - Wind load in X and Y direction

EQX, EQY,EQZ - Seismic load in X ,Y and Z direction.

RSX, RSY& RSZ - Spectrum loads in X,Y & Z direction.

TEMP - Temperature loads.

H. REINFORCEMENT STEEL:

o All reinforcement shall confirm to IS: 1786 - 2008 having minimum yield strength of 550
N/sq-mm.IFe550)

I. STRUCTURAL STEEL

All structural stecl shall con
N/sq.mm(Fe 250)

to IS: 2 th minimum yield strength of 250

J. DEFLECTION LIMITS

For Reinforced concrete works:

Limiting values of deflection (Sho
is followed in the design.

per cl. 35.3and 23,2 of IS: 456-2000

Limiting value for short term deflection is considered as span/z50 and for the long term
deflection is considered as span/350 or 20mm whichever less as per lS 456 - 2000.
The vertical deflection limits may generally be assumed to be satisfied provided that the
span to depth ratios is not greater than the values obtained as below:

Continuous.......,...,.,...........,. 26
Simply Supported................... 20
Cantilever 7

As per IS1893 (Part1):2002, Story drift in any storey due to minimum specified design
seismic lateral force shall not exceed 0.004 times the storey height.

K.

Dt . I. Stll{hSI{, M.E., \{1E.. ph.t)

Structural Engineer

CRACKING LIMITS

. Limiting values of crack width as per cl. 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 water retaining structures, the water retaining portion ofthe structure will be designed
as uncracked section

Dr. J. SURESH, u.e., ure.. pn.o
Structural Engineer
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F FOUNDATION SYSTEM:

Foundation system of the structure is designed considering the recommendation from the

Geotechnical report.

o The foundation system will be designed as raft foundation as per soil test report, and SBC

considered is 60okN/sqm.

o Foundation system is designed by using CSI.SAFE.V 20.2 software.

n

l:r'. I. Stll{ES}1, M.[., ]\11[., Ph.D

Structural Engineer T.:il#,.:fil,.t!;?ih; j:"
xel. no. st/rt 2ozc t 2-t66ic
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