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CERTIFICATE

THE FROPOSED CONSTRUCITON OF HIGH-RISE BUILDING (HRB)
RESIDENTIAL PURPOSE CONSISTING OF EXTENDED BASEMENT FLOOR +
STILT FLOOR + 9 FLOORS WITH 54 DU AVAILING WITH PREMIUM FSI, AT
TNHE BLOCK NOS. 400, 401, 402 & 403, MANASA APPARTMETNS, SECOND
AVENUE, ANNA NAGAR, CHENNAIL-600 040, COMPRISED IN SURVEY NO. 207
PART AS PER DOCUMENT AND T.S.NO.91 AS PER PATTA, BLOCK NO. 17 OF
KOYAMBEDU VILLAGE, AMINJIKARAI TALUK, GREATER CHENNAI
CORPORATION, ZONE-VILL, DIVISION —99

. Minimum grade of concrete is M30
2. The design and analysis using the code of practice for loading standards as per 15455,

ISB75 Part I to V and seismic forces as per code 1S 1893, is carried out.

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

designed
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THE FPROPOSED CONSTRUCITON OF HIGH-RISE BUILDING (HRB)
RESIDENTIAL PURPOSE CONSISTING OF EXTENDED BASEMENT FLOOR +
STILT FLOOR + 9 FLOORS WITH 54 DU AVAILING WITH PREMIUM FSI, AT
TNHE BLOCK NOS. 400, 401, 402 & 403, MANASA APPARTMETNS, SECOND
AYENUE, ANNA NAGAR, CHENNAI-600 040, COMPRISED IN SURVEY NO. 207
PART AS PER DOCUMENT AND T.S.NO.%1 AS PER PATTA, BLOCK NO. 17 OF
KOYAMBEDU VILLAGE, AMINJIKARAI TALUK, GREATER CHENNAI
CORPOBRATION, ZONE-VILL, DIVISION - 99

GENERAL NOTES ON STRUCTURAL DESING

1.0 GENERAL
1.1 DESING BASIS

Eesidential building having Basement-1 + Stilt + 9 floors,

The design of the building is carried out based on frame analvsis using ETABS
software,

1.2 CODES AND STANDARDS

All struetural design is carried out conforming to the provisions in National building
code of India and other relevant Indian Codes and Standards.

1. IS 456 : 2000

7 1S875:-PartltoV ¥ 2N A GY DESIGAN., M.E, (Struc), MIE
' ! SE { GR-1/ 10 /D4 08T
i CMD Regatesd Stuchal Enginesr Grade - 1
Dusgn Groug Engintering Consulants Private Limied
Mew No.33, Old Me. 115, 2nd Finor, Padmanabha Nagar,
4, IS 13020 Sth Streel, Adyar, Chenna - 600 020

3. IS 1893 : Part-] 2016
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2.0 Design Loads
2.1  Imposed Loads

The imposed loads that are envisaged to act penmanently (wherever applicable) are as

following: -

ltems Intensity in KN/m?’ of plan area
Floor Finish + Floor Screed® 1.20
False ceiling + M&E Services 0.50
(including supporting system)
325mm Sunken portions in toilets 5.85
Weatherproof course 3.50

*Floor Finish Load due to Tile (12.5mm thick), bedding mortar (12.50mm thick) and 25mm

thick screed for all rooms

Self-Weight of Structural Members:

Materials Unit Weight in kKN/m?*
Steel TE.50
Plain Concrete 24.00
Reinforced Concrete 25.00
Soil (dry) 18.00
Soil (wet) 20,00
Water 1K)
Porothenn block with plastering 10.00
Block masonry with plastering 22.00
Glass Z8.00
Filling for sunken portion with sinder or brick [ 00
bat where ever filling is required
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2.2

The superimposed load or otherwise live load assessed based on the occupancy classifications
as per 1S: B75 (Part 2) — 1987 is listed as follows: -

SLNo. | Occupaney classification UDL kN/m?
1. | Living Room 2.0
2. | Kitchen & Dining 2.0
3. | Foyer & Dressing Room 2.0
4, | Toilet area end bath rooms 20
5. | Corridors, balconies & Staircases 30
. | ;ﬂlﬂ.’ﬂl}: 1.50

Wind Load
Wind Loads for structure and elements shall be calculated in accordance with
provisions laid in IS: 875-2015(part-3) & basic data as follows.
Description Data Remarks
Basic Wind Speed, Vb 50 mds IS 875-Part 3 2005 Cl1 6.2
Probability factor 1.0 Residential buildings & Strectures
(Risk co-efficient), ki { fior & requrn period of 50 vears)
Terrain Category 2 Exposed Open terrain with
Few or Mo Obstruction
Kis]1.0
up e 10m height,
Terrain, height and structure k2= 1.07 As per Structure class &
size factor, k2 at 20m height height of stnscture
k2= 1.14
at 30m height

Topography factor, k3 100 Upwind slope is lesser than 3°
VDR AiRE D B 1.00 Clause 6.3.4, 1S 875-2015
cyclonie region k4

Design Wind Speed at the height 2
Design Wind pressure at the height 2

Wind Directionaliy Factor
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Wz =Vb*k1*k2* k3 * K4
Pz =06 Va2
R =1.0 (Clause 7.2.1}
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Aren Averaging Factor
Combination Factor

Design Wind pressure, Pd

Ka =08 (Clause 7.2.2)
Ee =1 {Clapze?.3.3.13)

=Max ( (Kd * Ka * Kc * Pz) or 0.7Pz )

Calculated Wind loads are applied over structure in 0%, 90%180° and 270° Wind Directions.
Application of Wind load shall be as per IS 875-2015.

Force coefficients as per IS 875-part3 2015 C17.4.2.1
Force coefficient {CF) along X direction = 0.95

Force coefficient (Cf) along Y direction = 1.15

e I‘Im't'nl:;lghl . i Pd PdAx | Pd Ay Fx (kM) Fy (kMN}
k™MSm? (LN} (kM) Pd Ax Cix | Pd Ay Cly
Parapet 12 : s : 5 i 5

TF i.m 3000 1.12% 15305 fif 49 252.45 63.17 280,32
4F 3m 260,99 1.103 1.446% T 27142 G841 ERE
&F 301 23.98 1090 1435 To07 266,02 G 56 30592
TF 301 20.97 1075 |.386 68 14 25872 G474 29753
6F i 1796 1.0632 [.353 i 5 252.50 RS 29037
5F 3. 14.9% 1005 B 64 5T 24666 61,72 28166
4F .01 1154 Lo1e 1.247 129 23272 5823 267462
3F 3.0 B3 [ 1.000 1,200 5898 | 2234 36,05 25754
27 o 5092 1.000 [.200 5898 22399 56,03 257.54
1F 29| 201 1.000 [.200 5800 s | Rl 55,10 25326
GF ] 0.0 l LMD 1200 2851 [ 8.25 27.09 124.4%
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2.3 Earthgquake Load

Structure and foundation shall be designed 1o resist the effects of earthquakes in
accordance with IS: 1893 (Part-1) - 2016

Structure shall be designed for Design Basis Farthquake {DBE).

Response spectrum method will be used to carry out seismic analysis.

Design acceleration due to earthquake

Herizonial acceleration values of the spectra are obtained from [5: 1893{Part 4) - 2015,

The horizontal seismic co-efficient (Ah)={Z/2)x (1/R)x (8a/g)

Seismic parameters £, 1. R and (Sa'g) are obtained as per table below.

Total horizontal design base shear shall be calculated (VB) = (Ahx W)

Where:

W- Total seismic weight of the building

Seismic Paramelers

eoeffictent

25, 0,105 <405
LONT, 040 5= T<4,00s

(] T =400 %

Ttem Office building
Value Helerence

Beismic Zome Zone —111 Annex-E

15 - 1893(Part 1 -20106
Long Factor (2) .16 Table 3 Clagss 642

[5: 1893 Part 11-2016
Importance Factor (1) 1.2 Table &

5 ; 1893(Part 13-2016
Damping 5% Clouse 7.2 4

IS : 1R93(Part 1)-2016
Diesign pcceleration 1+15T, T=0.105 Clause 6.4.2

For rack and hard suft

soil sites

IS: 1893(Part 1)-2016

Response reduction
factor (R)

4 (Buildings with RC Ductike Shear Walls
with RC OMRFs))

Table @ Clanze 7.2.6
15: 1893(Part 12016

Fundamental natural
1S 1893(Part 1)2016.

time period shall

To =0.075h" /N Aw > 0.09h/d

Ay - Total effective area of walls in the first story of the building.

h — Height of the building as per Cl 7.6.2(a)
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be based on clause 7.6.2(h) of
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d — Basic dimension of the building at the plinth level along the considered direction of
earthquake.

Structure with ductile detailing is considered as per 1S; 13920 -2016
As footing is supported on rock and hard stifT soil and as per clause 6.3.5.2 and

Table 1 of IS 1893 (Part 1): 2016 the increase in Net bearing pressure by 50% for seismic
load combination.
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24  Load Comhinations

The various loads shall be combined in accordance with the stipulations in IS:
873 (Part 5) — 1987, Whichever combination produces the most imfavorable effect in the
building, foundation or structural member concerned shall be adopted.

Values of Partial Safety Factor for Loads

. Limif state of Collapse Limit state of Serviceability
Combination DL LL WL/EL 3L LL WL/EL
DL +LL 1.5 1.5 - 1.0 1.0 --
1 .:"r-::ur
DL +- WL 0.0% e 1.5 [.0 - 1.0
DL + LL +~-WIL 1.2 1.2 1.2 [.0 .8 0.8
DL+- EL Lo e - 1.5 1.0 . 1.0
008 ; J :
DL + LL +~ EL I.2 | B 1.2 1.0 0.5 0.g

* This value is to be considered when stability against overturning ot siress reversal is
critical Wind load and earthguake load shall be considered for both x & y directions.

DL - Dread load

LL - Live load

WL - Woind lond

EL- Earthquake load

Whenever imposed load is combined with carthguake load the appropriate part of
imposed load as specified in 15: 1893 — 2016 will be used both for cvaluating earthguake
effect and for combined load effects used in such combination,

Bofas




2.5 Berviceability Consideration
2.5.1 Deflection and Sway

For RCC StructureElements;

Type Desecripiion Limit

R

Due to all loads including the effects of temperature,
Vertical Deflection of building | creep and shrinkage and measured from as-cast level

elements of the supports of the floors, rocfs and all other
horizontal members

Span/250

Vertical Deflection of building
elements

Due to all loads including the effects of temperature, | Span/350 ar
ereep and shrinkage occurring after ercction of 20mm whichever
partition and application of finishes i less

Under transient Wind Load sway at top of tuilding

Laderal Sway of bl
T SVEY O BUEENE | M= Toral heighit of the building) Sl
; 3 : 0.001 * 5
Drrift Earthguake force with scale safety factor 1.0 h lghﬁtlﬂl'ﬂ!n"
[+

2.5.2 Crack Width

In general, RCC Superstructure Structures, width of surface crack shall be limited 1o
0.3mm. For RCC Structural elements which are in contact with Seil and for Water tanks,
width of surface crack shall be limited to 0.2mm considering all the elements contact with
s01l will have membrane water proofing.

2.0 Analysis Methods

3D analysis of the structures is carried out using the ETABS v.17.0.1 for both
vertical and lateral load with appropriate loads and its combinations, as per relevant
clauses in IS codes, for most unfavorable effects are chosen for design. For earthquake
response spectrum dynamic analysis is considered. Pile foundation shall be designed using
code 18: 2911-1-2010. Crack width shall be limited to 0.2 mm as mentioned above,
Analysis and design shall be carried out using ETABS sofiware as per relevant clauses in
18: 456-2000

4.0 Design Life

The design life of the structure is assumed as 50 years. This requirement is not
applicable to replaceable materials,

5.0 Design Methodology s%ﬁ
Individual members shall be designed for worst combination of forces Eul;}]:'!.ﬂ_ﬁ_ cial
foree, Shear Foree, Bending Moment, torsion cle. :

ROC structural elements shall be designed using Limit State Method, as speclﬁed in
I5: 456-2000, Ductile detailing shall be as per IS 13920-20146, el
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6.0 Foundation

Foundation system shall be selected based on the recommendations of detailed sail
report. As per the report, Pile Foundation is recommended. Water table is located at 2.40m

balow MGL level,

Piles of 600mm diameter, 21m length and vertical capacity of 1350kN, horizontal
capacity of 73.0kN is considered in the design.

T.00 Materials
7.1 Concrete
Max. Size of
Conerote Type of
Grade Agpregate
item cement
(mam)
Pile / Pile cap M30 20 OPCPRC
Column/Shear wall BAS0 20 OPCERC
Retaining wall 30 20 OPCPPC
Conventional Beams K30 20 OPC/PPC
Conventional Slab P30 20 OPFCPPRC
Lintels, mullions & K1) 20 OPCPPC

nonstrictural elements

Mormal weight aggregates shall be considered for all concrete works,

7.2 Nominal cover to Reinforcement

From Dwrability requirement, exposure condition is assumed as mild for Structural
glements above ground level and moderate for Structural elements below ground level.

The Nominal cover io reinforcement to meet Durability requirement shall be as

follows:

Moderaie

- 3hmm

N

However, for Two-hour fire resistance tequirement, the nominal cover to
reinforcement for various elements shall be as follows: -

AGV DESIGAN,, ME., {Struc), MIE
BE JGR-LF 18004/ 0BT
CMDARegistered Stiuckiral Engingar firage- |

Demgn Growp Englreesing Consubiants Private Liniled

Wi hig.1] 15

h Sireed Adyar, Chennal « 500 020
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Slabs - 33 mm for simply supported
25 mm for continuous

Beams - 40 mm for simply supported
30 mm for continuous

30 mm

Retaining wall

Colummns / Shear wall 40 mm or diameter of larpest bar,

Whichever is greater

The Nominal cover to main reinforcement in footings shall be as 50mm. For any
other elements not specified above, clear cover shall be as per the clause 26.4 of

1S: 456-2000.
On hetalg 4 CMPA HRE Bunel comnittie  te Sruchunalbesgs
g 4% + Oalawed.
calulobiony s
Ful}nrfﬂf‘_ﬁnd']l‘lﬂEl‘lﬂh!ﬂ!‘, F-“" ]

2nning and Designs Circle,
Chepauk, Chennai-s,
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3D- View of MANASA Apartment — ETABS model

%ﬂ?‘@/
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ETABS = TYPICAL LIVE LOAD AFFLIED

ETABS - BENDING MOMENT DIAGRAM

ETARS - SHEAR FORCE DIAGRAM

___ﬁm, m
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TYPICAL PILE CAP DESIGN
CALCULATION
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PILECAFP DESIGN SUMMARY

Design Code : IS5 456.: 2000 + IS5 13920 : 2016

Pile Cap: PC2E Etabs [T, Mumeration Id - PC2

Column: C28 (300 x 750 )

Mo, of Piles: 1

Piles [Ha: &l

Conerete Grade: M0

Steal Grade: Feb(0

Max load on Pile 1350 kN

{Compressiomn):

Max load on Pile 600 kM

{Tension):

Max load on Pile  7H kN

{Shear):
Size (LxBx1¥) Bot@# L | Bot @B | Top@L | Top @ B | Shear @ L | Shear & B S5FR
OO0 = Q00 600 1006 T30 T10 @ 130 T10 @ 215 | T10 @ 215 - - 2-Tin

Pile Cap: P29

C29,030,031,034,035,036,039,040,C41,025,016,02,03,C4,07,08,09,012.C13,C14

Colummn: (300 x 750 )
Mo. of Piles: 2
Piles Dia: fin
Concrete K30
Grade:
Steel Grade:  FeS00
Max load on 1350 kM
Pile
(Compression)
Max load on 600 kM
Pibe (Tension):
Max load on 73 kN
Pile [Shear):
Size (LxBxD) Bot@L | Bt @ B | Top &L | Top @B | Shear @ L | Shear@ B | SFR
24000 x 900 x 600 | T32 8 140 T10 6 130 | T @ 215 T10 & 215 - - 2110
Pile Cap: PCaz
Column: CA2 (300 x 750)
Mo. of Piles: 1
Piles Tra: il
Concrete Grade:  M30 1,
Steel Grade: Fa300 .
Max Joad on Tile 1350 kN

{Compression):
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Max load on Pile 00 kKN
(Tension):
Max load o Pile 75 kN
(Sheark
Size (LxBxD) Bot@ L | Bot @B | Top@L | Top& B | Shear @ L | Shear @ B 5FR
Q00 %900 x 600 JTL0 @ 130 |'T10 & 130 [T10d@ 215 | T10 @@ 215 - - 2-T10
Pile Cap: P33
Column: €33 (300x750)
Mo, of Piles: 1
Tiles Tha: B
Concrete Grade:  M30
Steel Grade: Fe500
Max load on Pile 1350 kN
(Compression):
Max load on Pile 600 kKN
(Tension):
Max load on File 75 kN
(Shear):
Size (LxBxD) Bot@L | Bot @B | Top@&@L | Top @B | Shear @ L | Shear @ B 5FR
SO0 % 900 < 600 | T10 & 130 | TT0 & 130 T106@ 25| T10 & 215 - - 2-T10
Pile Cap: a7
Colomin: C37 (30D« 750)
Mo, of Piles: 1
Piles Dia: Bl
Conerete Grade: B3
Steel Grade: Fes00
Max load on Pile 1350 kN
(Compression):
Bax load on Pile 600 kN
[Tension|:
Max load on Pile 75 kM
(Shear):
Size [LxBxD) Bot@L | Bot @B | Top@L | Top @B | Shear @ L | Shear @ B EFR
00 = 900 x 600 | TI0 & 130 T100E 130 | T10 & 215 | T10 & 215 - - 2T10
Pile Cape PC3B
Column: 38 {300 x 75 )
Mo, off Piles; 1 ]
Piles Dia: 600 :
Concrete Grade: M3 o
Steal Grade: Fas0ik
Max load on Pile 1350 kN
{(Compression);
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Max load on Flle
{ Tension]:

600 KN

Max load on Pile 75 EN
(Shear):
Sire (LxBxD) Bot@ L | Bot@B | Top@L | Top @B | Shear i@ L | Shear @ B SFR
900 x M0 x 600 (TI0 & 130 T10 & 130 [ T10 & 215 [ T10 & 215 - 2-T10
Pile Cap: PCAZ
Cohemn: 42 (200 x TR0
Mo. of Piles: 1
Piles Dia: B
Concrele Grade: K30
Steel Grade: Fe500
Max load on Pile 1350 kN
(Compression):
Mhax load on Pile 600 kM
(Tension):
blax load on Pile  TH kN
[Shear):
Size (LxBxD) Bot@]l | Bot@B | Top@L | Top @B | Shear @ L | Shear @ B 5FR
Q00 « 900 x 600 | TTNE 130 | TI0E 130 T10 & 215 | T10 & 215 - 2=T10
Pile Capx 2%
Column: C26,023,C20,C21,C19.C17 (300 x750)
Mo, of Piles: 3
Piles D i)
Concrete Grade:  M30
Steel Gradoe: Fes00
Max load on Pile 1350 kN
(Compression]:
Max load on Pile 600 kN
(Tension):
Max load on Pile 75 kM
(Shear):
Size (LxBxD) Bot@L | Bat@B | Top@l | Top @B | Shear @ L | Shear @ B SFI
201962 1 % 1200 |'T25 @ 135 T20 & 105 | T10 @ 215 TI0 @ 215 - - 4-T10
Pile Cap: | )
Column; X7 (300 xT0)
Mo, of Piles: 2
Pilas Dia: T
Concrete Grade;  M30
Steel Grade: FeS00 ! |
Max load on Pile 1350 kN

{Compression):
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Max boad on Pile
{Tension):

O kN

Max load on Pike 75 kN
(Shear):
Size (LxBxDD) Bot@lL | Bot@ B | Top@ L | Top@ B | Shear @ L | Shear @ B 5FR
2400 x 900 x 600 | T32 & 125 (T10E 130 | T10 & 215 | T10 & 215 - - 2-T10
Pile Cape: PPy
Coluann: P27 [ 230 x 7000 )
hio. af Piles: 2
Piles Dhias i
Concrete Grade; B30
Steel Grade; Fe500
Max load on Pile 1350 kN
(Compression]
Max load on Pile 600 kN
(Tension):
Max load on Pile 75 kM
{Sheary:
Size (LxBxD) Bot@l | Bot@B | Top@L | Top@ B | Shear @ L | Shear @ B 5FR
2400 » 900 « 600 T2S @ 130 (T10& 130 (T10 & 215 (Ti0 @ 215 2-T10
File Cap: P30
Colamm: P30 | 300 = 1000 )
Mo, of Piles: 2
Piles Dia: i
Concrete Grade:  M30
Steel Grade: Fe30d
Max load on File 1350 kN
(Compression):
Max load on Pile 600 KN
(Tension):
Max load on Pile 75 kN
(Shear):
Size (LxBxD) Bot@L | Bot@B | Top@ L | Top @B | Shear & L | Shear @ B SFR
2400 x 00 x 600 [T25@ 135|TI0@ 130 (T10 @ 215 T10 & 215 2110
FPile Capy FFP25
Columi: F2r  (I30x580)
Mo, of Plles: 2 n. ")
Piles Dia: )] —
Concrete Grade:  M30 2
Steel Grace: Fas00
Max load on File 1350 kKN

(Compression):
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hdax boad on Pile 00 kM
[ Tension):
hlax load on TMle 75 kM
(Shear):
Size [LxBx13) Bot@ L | Bot @B | Top@L | Top @B | Shear @ L | Shear @ B SFR
2400 = 900 x 600 |T20 @ 100 T10 & 130 |'T10 & 215 | T10 @ 215 2-T10
Fibe Cap: PTa9
Column: P29 (230 x980)
Mo, of Piles: 2
Piles Dia: &00
Concrete Grade; M0
Steel Grade: Fehik)
Max load on Pile 7350 kN
(Compression):
Max load on Pile 800 kN
i Tension);
Max load on Pils 73 kN
{Shear):
Size (LxBxI) Bot@ L | Bot@ B | Top@L | Top @B | Shear @ L | Shear @ B S5FR
2400 x W 600 | T250 135 | T10 6 130 | T10 @ 215 | T10 @ 215 - 2-T10
File Cap: FI'3
Colamnc F3 (30Dx980)
Mo of Piles: 3
Piles Da: B0
Concrete Grade: M0
Skee] Grade: Fel00
Max load om Pile 1350 KM
{Compression):
Max load on Pile 600 kN
(Tension):
Max load on Pile 753 kN
(Shearl:
Sire (LxBxT)) Bot @0 | Bot@&@B | Top &L | Top @B | Shear @ L | Shear @& B 5FR
amoszuixzop [0 | HIOW r0@ 185 T10@ 185 . 3710
Pile Cap: ITa6
Column: P26 (300 x 1000 )
Mo, of Piles: d
Piles Dia; B0
Concrete Grade: N30 \
Steel Grade Fes00 w
!
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hdax load on Pile
(Compression):

1350 kN

Max loadon Pile 600 kN
{Tension):
Max load on Pile 75 kM
{Shear):
Size (LxBxD)) Bot@L | Bot@B | Top@L [ Top @B | Shear @ L | Shear @B | SFR
2400 x 2400 % 700 | T20 & 130 I#':‘SEI@ TI0 @ 185 | TTO @ 185 - - 3-T10
Pile Capr P22
Colummn: C22,024 (300 750)
Mo. of Piles: q
Piles Dia: G}
Concrete Grade: W30
Steel Grade: Fes00
Max load en File 1350 kM
{Compression):
Max load on Pile 600 KM
(Tension):
Max load on Pile 75 kM
(Shear):
Size (LxBxD) Bot@L | Bot@®B | Top@L | Top @B | Shear @ L | Shear @ B SFR
2400 % 2400 x 700 |TZ5 & 105 2#:{,13?@ T10 & 165 | TID @ 1385 - - 3-T10
Pile Cap: Frzi
Colummm: P21 {230 % 1000 )
Mo. of Piles: 2
Filles Dria; Gl
Concrote Grade: W30
Stew] Grade: Feb(k
Max load on Pile 1350 kN
[Compression):
Meax load on Pile 600 kI
[Tension):
Max load onm Pile 75 kM
(Ehear]:
Sire (LxBxTH) Bot@1 | Bot @B | Top@L | Top@® B | Shear @ L | Shear @ B 5FR
2400 x 900 x 6Ny [ T25€0 105 | T10E 130| T10& 215 | T10 @ 215 - - 2.T1i0
Pile Cap: PP28 fg%!!
Columin: P28 (230 % 1000 ) A
Mo, of Piles: 2 '
Piles Diia: &0
Concrete Grade:  M30 '
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Steel Grade: Fe500
Mdax boad om Pile 1350 kM
(Compression):
Max Ioad on Pile 600 KN
{Tension):
Max load on Pile 75 kN
(Sheary:
Size (LxBxDl) Bot@ L | Bot@B | Top@L | Top@ B | Shear @ L | Shear@ B | SFR
2400 000 x 600 [T25 @& 115 | T10 € 130 Ti0 & X5 T10 6 215 2-T10
Pile Cap: PPN
Column: P31 (230 % 1000 )
Mao. of Files: 2
Files Thia: (00
Concrete Grade: A30
Shee] Grade: Fe300
Max load on Pile 1350 kN
(Compression);
MMax load on Pile 600 kN
(Tersion):
Max load on Pile 75 kN
(Shear)
Sire (LxBxI)) Bot@ L | Bofk @B | Top@L | Top @B | Shear @ L | Shear @ B| SFR
2400 = 900 = 600 | T25 @130 T10 @ 130 T10@E 215 T10 & 15 - 2T10
Pile Cap: PF20
Column P20 (250 x 10880 )
Nuo. of Files: 2
Pides Dia: &0
Concrete Grade: N30
Steel Grade: FaS00
Max load on Pille 1350 kN
(Compression):
Max Joad on Pile 600 kN
(Tension):
Max boad on Pile 73 kN
(Shear):
Size (LxBxIY) Bot@&L | Bota@ B | Top@ L | Top @ B | Shear @ L | Shear @ B SFR
2400 % 800 x 600 | T20 & 105 T10 & 130{T10 & 215 |'T10 & 215 2 E 2-T10
Pile Capx PE10
Column: P10 {230 x 1000 )
Mo, of Piles: 2 r\-:l
Piles [Ha: B0 $&
Concrete Grade: M3
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Steel Grades Fabdi
Max load on Pibe  1350kN
(Compression):
Max load on Pike 600 KM
(Tension}:
Max load on Pile 75 kM
(Shear):
Size (LxBxD) Bota@l | Bat @B | Top@ L | Top@ B | Shear @ L | Shear @2 B | SFR
2400 = 900 x 600 [T32 & 145 | TT0 & 130 T10 & 215| T108 215 = 2-T10
File Cap: FFl4
Ciluimn: M4 (230 x 1000 )
Mo. of Piles: 2
Piles Dia; &l
Concrete Grade:  M30
Steel Grade: F&00
Max load on Pile 1350 kN
(Compression):
Max load on Pile &0 kN
{Tenson);
Max load on Pile 73 kN
(Shear):
Size (LxBx[1) Hot @ L | Bat iR Top@®L | Top@ B | Shear @ L | Shear & B SFR
2400 x 200 x 600 | T25 @ 110 TI0E 130 | T10 @ 215 | T10 & 215 - - 2-T10
File Cap: FFi12
Column; P12 (300 x 1000 )
No. of Piles: 3
Files Dia: B0
Concrete Grade:  M30
Steel Grade Fes0o
Max load om File 1350 kN
(Compression):
Max load on File. &0 KN
(Tension);
Max load on File 73 kN
(Shear):
Size [LxBal)) Bot@ L | Bot@B | Top@L | Top@B | Shear @ L | Shear@ B | SFR
201962 trix 650 | e @ | FFIES® |y g o0 lTI0@ 200 - : 3710
115 110
| I
File Caj: Frie ; é&}w v
Column: PIS {230 1000) i
B, of Piles: 2
Piles Dha: 00
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Concrete Grade: hA S0

Steel Grade; Fes0
Max load on Pile 1350 kM
(Compression):
Bax load on Pile 600 KN
(Tension):
Bax load on Pile 75 kN
(Shear):
Size (LxBxI¥) Bot@l | Bot @B | Top@ L | Top @ B | Shear @ L | Shear @ B 5FR
2400 x WK x 600 |T20 & 100 |'T10 & 130 T10 & 215 | T10 & 215 - - 2-T10
Pile Cap: P18
Columin: 19 (300 x 1000 )
Mo, of Files: 4
Piles THa: B0
Concrete Grade: W30
Steal Grade: FubiM)
Max load on Pile 1350 kN
[Comprassion);
bax load on Pile 600 kN
{Tension):
Max load on Pile 75 kM
(Fhear):
Size (LxBxDD) Bot@L | Bot@ B | Top@L | Top® B | Shear @ L | Shear @ B SFR
24000 x 2400 x 700 | T20%0 110 2#1‘[3:@ TID & 185 (T10 &8 185 - - 3-T10
File Cap: PT1
Columin: M1 [ 230 %850 )
Mo, of Piles: 2
Piles Dia; B
Concrete Grade: B30
Steel Grade: Feli)
Max load on Pile 1350 kN
[Compression]:
Max load on Pile 600 kN
{Tension):
Max load on Pile 75 kN
{Shear):
Size (LxBxD) Bot@L | Bot@B | Top@L | Top @B | Shear & L | Shear @ B SFR
2400 x 900 x 600 | T20 & 105 | T10 & 130 | T10 & 215 | T10 € 215 - - 2-T1D
Pile Cap: P18
Colummn: Cl8 (300x750) @%
Mo, of Piles: 2
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Piles Dia: B0
Concrete Grade:  M30
Stea] Grade: Fes0n
Max load on Pile 1350 kN
[(Compression):
Max load on Pile 600 kN
[Tension):
Max load on File 75 kN
{Sheat):
Size (LxBxIY) Bot@L | Bot @B | Top &L | Top@ B | Shear @ L [ Shear@ B | SFR
2400 » 200 x 600 [ T32 & 130 | T10@ 130 T10 & 215|110 @ 215 - - 2-T10
Pile Cap: M3
Column: P13 (230 x 1000 )
Mo, of Files: 2
IFiles Dhia: B00
Concrete Grade:  M30
Stee] Grade: Fabii
Max load on Pile 1350 kN
(Compression):
Max load on Pile 600 kM
(Tension):
Max load on Pile 75 kM
(Shear):
Size (LxBxD) Bot@&L | Bot@B | Top@L | Top@B | Shear @ L | Shear@B | SFR
2400 x 900 x 60 | T25 @ 135 |T104 130 | TI0 & 215 | T10 € 215 - 2-T10
Pile Cap: P2
Column: P2 (300x1000)
M. of Piles: 2
Piles Dia: (ST ]
Concrete Grade:  M30
Steel Grade: Fe300
Max lpad on File 1350 ki
(Compression):
Max load o Pile 600 KN
(Tension):
Max load on File 75 kM
(Shear:
Size {LxBxDD) Bot @L | Bot @B | Top &L | Top@ B | Shear @ L | Shear@ B | SFR
2400 x 900 x 600 | T25 @ 130 T10.62 130 | T10 @ 215 | T10 @ 215 - 2710,
_JoW
Pile Cap: i | .
Column: C1 (300 x 750)
Mo of Pilas: 1
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Pibex Dia: B0
Concrete Grade: Wan
Steel Grade: FeS00
Max load on Pile 1350 kKM
([Compression):
Max load on Pile 600 kN
{Tension):
Max load om Pile 75 kN
(Shear),
Size (LxBxD) Bot@L | Bot@B | Top &L | Top @ B | Shear @ L | Shear @ B SFRR
o900 x 900« 600 [ TI0 & 130 | T106 130 | TI0@ 215 | T10 6@ 215 - - 2-T10
Pile Cap: s
Colummn; Co (300x750)
Moo of Piles; 1
FPiles Thia: EilIH)
Concrete Grade: W30
Shee] Girade; FeS00
Max load on File: 1350 kN
(Compression):
Max load on Pile &S00 kM
(Tension):
bMax load om Pile 75 kN
(Shear):
Size (TxBxT)) Bot@L | Bot@B | Top &L | Top @B | Shear &L | Shear @ B 5FR
Q00 x 900 =600 | TT0 & 130 | T10 4 130| TI0 & 215 | TI0 & 215 - - 2-TID
Pile Cap: e
Column: Ch 300 x 750k
Mo. of Piles; 1
Piles Tiia: Bl
Conerete Grade: W30
Steal Grade: Feb
Max load on Pile 1350 kN
{Compression):
Max load on Pile 600 kN
(Tension):
Max load on Pile 75 kN
{Shear):
Size [LxBx[?) Bot@L | Bot@B | Top &L | Top@B | Shear @ L | Sheari@ B| SFR
O« N x 600 | TI0 @ 130 TI0 @ 130 T & 215 | Tl & 215 = 210
Pile Cap: PCa0 |
Column; CI0 (300 % 750 ) 3’%} Y
Mo, of Piles: 1
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Files Dia: B0
Concrege Grade;  M30
Skeel Grade: Fes00
Max load on Pile 1350 kM
{Compression):
Max load om Pile 600 kN
{Tension):
Max load en THle PS5 EM
(Shear):
Size [LxBxD}) Bol@L | Bot&B | Top &L | Top @B | Shear @ L | Shear @ B SFR
OO0 x 000 » iy |TT0 8 1300 T10 € 130 T10 @ 215 | T10 & 215 = - 2-110
Pile Cap: g
Column: CI1 [(300x750)
Mo, of Piles: 1
Piles Dia: Bl
Concrete Grade: W30
Steel Grade: Fa500
Max load on Pile 1350 kN
(Compression):
Max load on Pile 600 kM
(Tension):
Max load on Pile 75 kN
{Shear}:
Size (LxBxI)) Bot@L | Bot @B | Top@ L | Top @B | Shear @ L | Shear®@ B | SFR
Q00 900 x 600 | TI0E 130 | TI0 6 130 |'T10 @ 215 T10 6@ 215 = - 2-TIO
Pile Cap: PC15
Column: C15  (300x750)
Mo. of Piles: 1
Tiles THa: &0
Concrete Grade:  M30
Stes] Grade: Taab00
Max load on File 1330 kN
(Compression):
Max load on File 600 kN
(Tension):
Max load on Pile 75 kN
(=hear)
Size [LxBxTY) Bot@l | Bot@B | Top@L | Top&B | Shear @ L [Shear @B | SFR
Q00 x 900 x 600 | TI0 @ 130 | T10 & 130 T10@ 215 T10 & 215 - - 2.T10
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TYPICAL COLUMN DESIGN
CALCULATION FROM ETABS
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ETABS Concrete Frame Design
15 456, 2000 Column Section Design

qw
- s

Column Element Details Type: Ductila Frama (Summary)

Level E_gment _ IJnlqllr_Hil'nl! Section ID Combo I Station Loc | Length {mrmj LLRF

"GF | Cm 424 | canoxTsnasan Comb 2260 410 a0
Sactlon Propertles
bimm) hi{mm) dcimm} @ Cover(Torsion] {mm)
300 | 750 | a0 A

Material Properies
E: {MPa) fo (MPR) | LLWE Factor (Unitiess) 1, (MPa) T (MPit)

622 | an 1 | mon 415
Design Code Parametors
¥EC L]
1.5 1.1%

Axial Force and Blaxial Momant Design For Pu , B, Ma

Design P | Design M Design M.: | Minimum Mz Minimum M: | RebarArea | Rebar %
kM kMN-m kM-m kN-m [ kM-m i %

szelt |  4a1775 | -1035314 | 100.286 | 4TSTTE s | 34z

Axial Force and Biaxial Moment Factors

KW Factor Length | Initial Moment | Additional Moment | Minimum Moment
Unitless mm kM- kMN-m EM-m
Major Bend(M3; | 175 225 TaA25 o ' 147 8770
MiorBend(MZ) | 175 | 2260 0,345 af az18 100,256
Shear Degign for Vi . Ves
Shear Vu Shear Vs Shear Vs ShearV, | RebarA.ls
kN kN kN kN mm*'m
Major, Vx| 1264213 | 2573712 | Bas00Z | 2477iBd | 3aass g
Miner, Vi 07231 | 2353818 720006 | 365758 | G313 @L
Joint Shear ChackDeslgn
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| Joint Bhear  Shedr

Shear | Shear | Joint Shear
Force Vron Wutai Ve Area Ratle
kN kM ] kN oy Unitless
Major Shear, Va M WA WA Ko WA NiA
Minar Shaar, Va [T MiA N Nits (7Y LA
(1.4) Beam/Column Capacity Ratio
Jemor Butn. | - Mol Ko
Mk [
Additional Momant Reduction Factoer k {15 38.7.1,1)
Ay Hse P Pa Fu k
em' em' | kN kM kN | Unitless
2250 i BETHB4TE | 19428418 | SMZEN | pASIER
Additional Momaent {15 38.7.1)
Consider | Length Section ELDepth  KWL/'Depth  KLMDepth Wa
M, Factor | Depth (mm) Ratio Limii Exceaded Mot {KM-mj
L T SR i R R il =
Minoe Bending (Ws | Ve 07Ty 300 13,183 12 Yes 123068535
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TYPICAL BEAM DESIGN
CALCULATION FROM ETABS
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ETABS Concrete Frame Design
IS 456:2000 Beam Section Design

i
3
-—

Beam Element Details Type: Ordinary Frame [Summary)

Lewel Element  Unbguee Mame Section D Comba ID  StationLec  Length (mm) LLRF
2F B143 4421 BEE0XAR0.1450 Camhb? [ o G{H0 1
Section Proparties
bimmj himm]  be(mm)  ds (mm) elei (i) dlei (Frae)
23D G50 ¥ a aa 50
Malerial Propeies
E:{MPa) | o (MPa) . LLWTE Facior (Unitless) . fy (MIFa) . Fes [W1FR])
27386 3 1 o] 4158
DEﬂiHﬂ Code Parmmeiers
o | s
1.4 115
Factored Forces and Momenis
Faclored  Factored — Factored  Factored
“-l!- Tu \'Iu!' F-u
kH-m _ kN-m _ kM kM
3643157 1.0308 265,7395 i
Dasign Moments, M. & M,
Factored  Factorad — Positive  Megstive
Moment M, Moment  Moment
kM-m kb-m kMN-m EM-m
304357 | 00883 0 | 3n4.0ma
D“I!p Moment and Flexural Reinforcement for Moment, My & Tu
Design Design Momant  +Moment  Minimum  Reguired
Moment  +Momant Rabar Robar Rebar Rahar
kM-m EN-m mm* mim* riam mrm*
Top (42 Ais)  -JEA36E 1834 0 p4 235
Bamom (-F Axis) L1} ZrT 0 217 a

Shear Force and Reinforcement for Shear, Ve & T,
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Shear V. Shear V. Bhaar WV, Shaar WV, Rebar A 4
ki kM L] kM mmsim

2BE.73N | 004565 | BGTB41 | 1074083 765 72

Torsion Force and Torslon Reintorcement for Torsion, Tu & Vus

Tu lUll,l Core bi B:H'-E ﬂ1 Rebar A.lll‘lﬂ
kM-m kN mm mm mm*m
00183 266,7205 150 570 b
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TYPICAL SLAB DESIGN
CALCULATION
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| Project: MANASA APARTMENTS | pate; | 05082022
| Designed: KALAI | Checked: | MP Comments: |
DESIGN OF WO WAY SLAB SLABID: | s1
Clear dimensions:
Short span = 352 s 343
Long span L= -;11.52 s 4.43
Assumed skab thickness = 3125 mis greater than ‘min. eff depth reqd”. Hence ok
Grade of concrete k= 30 Nmm'2

IGrade of reinforcement fy= 500 Wermt2 T
Type of panel f Two adjacent sides disco ntinuu;l
Loads
Salf w eight of alab wi= | 313 kNm2
Fioar finish w2= 170 KNimr2 4,52 mis
Live load wi= 200 KNm2

M o wi= KNm2
Filling Load wh= kNm*2 | TOTAL ¥
IMacekaneous wh= kb2 6,83 3.52 mis
kA2
Ratio of long span o short 2pan F= 1.3

|0esign Load with ked factor of 1.5 W= 1024  kNm2

Design
Coell  BM k pt Asl Dia  Spacing d
Shorl span direction '

INegative moment at continuous edge 0065 825 080 | 021 205 8 245 95
Posilive moment af midspan 0049 622 0.67 016 153 B 3z 9
Leng span direclion
Negative moment al continuous edge 0047 587 077 018 | 181 E 313 Ba
Posiiive moment at mids pan 0035 444 0.57 0.13 150 g 335 B3
Mirumum effecive depth reqd dre= 4484 mm
Clear cover ko lop reinforcement i ] 25 mm
Clear eover I ballomreinforcement o= 25 mm
Minimum effectve depth provided dpr= 88 mm greater than 'min. eff depth reqd'. Hence ok
Mnirrum rein forcement Amin= 150 2 [

Deflection check '

Reinf provided at midspan along short direction 33510 2 Da B8 al 150  mm
Slress in reinforcemenl fg= 13241 N2 -
Percentage of reinforcement provided pt= 0.35 % ] M’
Modification factor as per fig 4 of 15:456-2000 M= 2.000 ' L

Basic apan to effective depth ralio 23.7

Winimum effective depth reqd from deflection crileria T4.28 mm

Hfective depth provided 96 rmm greater than ‘min. =ff depth reqe’. Hence ok
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| Project: _____ MANASAAPARTMENTS | pate: | 05.08.2022
| Designed: KALAI | Cheched: | MP _ Comments; |
DESIGN OF TWO WAY SLAB SLABID: | s2
Clear dimens ions:
Short span 5= 171 mis 162
Long span L= 207 ks 1586
Assumed slab thickness = 0125 ms  greater than ‘min. eff depth reqd’, Hence ok
Grade of concrete  fckm 30 N2
Grade of remforcement fy= 500 Nmm2 &
Type of paned I Four edges discontinuous ﬂ
Loads
Sell weight of slab wl= 313 kN2
Floor finish W= 770 kM2 207 rris
Live kad wai= 200  kKMmh2
Vsl load wids k2
Flingloed ~ wS= 2 TOTAL v
Miscellaneous W G= k2 1283 1.71 mis
k2

Ratio of long s pan to short span = 1.25
Design Load with kad factor of 1.5 W= 1924  kNm'2
Design

Coeff | BM k pt | Ast | Dia  Spacing d
Megative momenl al continuous edge 0 0.00 0.00 0.00 150 B 335 96
Fosiiive moment al midspan | 0076 | 428 | 046 011 150 8 335 36
Long span d'rJer.'-l'i::nn | ' '
Negative moment at continuous edge o | 000 0.00 000 150 B 335 88
Fositive moment al midspan | D056 = 315 | oM g1 | 150 8 335 88

| . |

Minrrum effective deplh reqd dre= 3215 mm
Chear m\rarhhﬁltnm reinforcement CcH 5 mm
Minimum effectve depth provided dpr= B8 mm greater than ‘min. eff depth regd’, Henos ok
kinirmum remforcement Armin= 150 2
Deffection n'mr:t :
Reinf provided at midspan alkong short direchion 251,33 mm2 Da B al 200 — mm
Siress in reinforcement T ism | 173.08 N2 iy
Bercentage of reinforcement provided pt= 0.26 %
Modification factor as per fig 4 of 5:456-2000 M= 2.000 @
Basic span ‘tneffev:tl'u'&dtnm ratie 20 J \
Minimum effective depth reqd from deflection crieria 42.78 mm
Bfective depth provided 86 rmm greader than ‘min. e depth regd’. Hence ok
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| Project; _ MANASA APARTMENTS | pate: | 05082022
 Designed: KAl | Cheched: | e Comments: |
| DESIGNOFONEWAVSIAR | 2 . ol sz
B Clear span E_Ia- Span
|Cine w Ay span B= 1.29 s 135
Assumed shb thickness = D25 mis Suppont
Grade of concreta fok= 30 N2
Grade of reinforcement fy= 500 Nmr*2 1.20)
Loads I
Salf w eight of slab W= 313 kM2 support
Flaor finish W= 770 kMimr2 |
Live load W 3= 2.00 kb2
Wiall lbad W= kM2
Filing Load wi= kN2 | TOTAL
Miscalanamus w = kMimt2 12.83
khim2
|Cesign Load w ith load Tactor of 1.5 W= 1224  EM'm*2
Dasgn ) )
Cosll  Calculated BM  Final EM k Bl Bt D= | Spacing i
Magakive moment &l suppon 0,000 0.00 0,00 ELE] 180 335 oF
e momenl & span (125 4 682 080 12 150 335 o
Distribution Steel = | 012 150 335
Minimuen effective depth regd dre= 000 mm
Clegr cover bo bop renforcement &= 2%
Clear cover bo bothom reinforce ment c= 25
Minirurm effective depth provided dpr= 96 |mm greater than 'min. eff depdh reqd’. Hance ok
ol i L) Amin= 120 imoe'2
inf provided &t midspan along short direction 281 mere D 8 s 20 mm
Stress in reinforcement L fs= 173 Nmm*2
Percentage of reinforcement provided L= | 026 %
Modficabon factar as par fig 4 of IS:456-2000 W= | 200
Type af H;h fior -dufhc.irm :qu_:i_t__ —_|i N
Basic apan tc-_affg-:_l‘i:e dng-p!hrabn = 20
Mininurm effective depth reqd from deflaction crierls 3465 | mm .
Effactve dapth provided _ |86 mm greater than ‘min. eff depth reqd’. Hence ok
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| Project: MANASA APARTMENTS | Date: | 05.08.2022
| Designed: KALAl [ Cheted:| mP Comments: |
DESIGN OF TWO WAY SLAB SLABID: | 533
N Clear dirrens ons:
Shart span S= 338" s 329
Long &pan L= 5o mris 585
| Assumed slab thickness t= 0125 mis greater than 'min. eff depth reqd’. Hence ok
Grade of concrete fok= 0 W2
Grade of reinforcement fy= 500  Momt2 &
Type of panel intenor pamel _ﬂ
Loads
Self weight of slab wi= 313 kNm2
Floor finsh wi= 170 kM2 584 mis
Live inad wi= 200 kNmr2
Wiall load wi= kM2
Filling Load w o= kW2 TOTAL ¥
hiscelaneous W= kM2 683 3.39 mis
kb2

Ralio of long span to sher span = i.B
Design Load with load factor of 1.5 VW= 1024 kNP2
Desdgn

Coeff B k pt Ael Dia | Spacing d
Short span direction
Megalive moment at continuous edge 0.061 718 0.7 0.18 177 B 284 =13
Positive moment al midspan 0,045 G40 059 .14 150 B 235 96
Long span directon
Megative moment al conlinuous edge 0032 | 3T6 0.49 0.11 150 B 335 BE
Fositive moment at midspan D024 282 | D36 0,08 150 B 335 B3
Minirmum effectve depth reqd dre=  41.58/mm
Clear cover b lop reinforcemant o= 25 mm
Clear cover to bottom reinforcement o= 25 mm
Minimum effectve depth provided dpr= B8 mm greater than ‘rmin. eff depth reqd’. Hence ok
Minimum reinforcemeant Armin= 1580 mr*2
Deflection check
Reinl provided atl mdspan along shorl direcbon 291.33 'm2 Da B al 200 . mm
Stress in reinforcement fg= 173.08 Nmm™2
Percentage of reinforcement provided pi= 026 % . A
Modification factor as per fig 4 of 19:456-2000 WF= 2 000 O
Basic span to effective deplh ratio 28 v
Minirmuern ef fective deplh reqd from deflecion crileria 85.12 mm
Efective depth provided 8E greater than 'min. eff depth reqd’. Hence ok
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Project: MANASA APARTMENTS | pate: | 05.08.2022

| Designed: _ kawai | Checked: | MP Comments: F
DESIGN OF TWO WAY SLAB SLAB 1D: 56
Cloar dlimens ions
|Short span 5= 263" ms 2 54
Long span L= 4.37 mis 428
Assumed slab hickness t= 0,125 mis  greater than min, eff depth regd’. Henes ok
Grade of concrete fck= W Nme
Grade of reinforcement fiym 500 Nmm'2 "
Type of panel Four edges discontinuous _ﬂ
|Loads
Sell w eight of slab wi= 313 | ENm2
Flaor finish e 170 EMm2 43T mis
Live load w 3= 400 KNm2
Wallload | wi= ki 2
Filing Load wh= KNIm2  TOTAL v
Mscellaneous wB= kM2 883 263 mis
kN2
Ratio of long span o shorl s pan \R= 1.7
Design Load with load factor of 1.5 Wiu= 1324 kN2
|
Design
Coeff  BM k pt  Ast Die Spacng  d

Negative moment at continuous edge |0 | oo 000 000 150 8 335 96
Positive moment at midspan | (0096 888 087 023 224 8 225
Long span direction
Negetive momentstconfiuousedge | O | 000 000 000 150 8 335 88
Positive moment t midspan 0056 513 | 066 016 150 & 335 88
Minimum effective depth reqd | dre= 4657 mm
Clear cover o lop reinforcement - 25 mm
Clear cover o bollom reinforcement o= 25 mm
Minimum effective depth provided dpr= 88 mm greater than 'min, eff depth reqd’. Hence ok
Minimum reinforcemenl  Amin= 150 2
Deflection check
Reinf provided at midspan along short direction 28723 2 Da 8 at 175 mm
Slress in reinforcement fs= _ 22593 N2
Percentage of reinforcement provided pi= 0.30 % L
Medification factor as per fig 4 nﬂE:-II.-;'.'rE-_-Eﬂﬁlﬂ W= 1.600 ‘&%
Basic span to effective depth ratio 20
Minimum effective depth reqd from deflection criteria 82,22 mm
Bfectve deph provided 86 mm greater than ‘mwin. eff depth reqd”. Hencs ok '
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| Project: MANASA APARTMENTS | pate; | 05.08.2022
 Designed: KALAI Cheched: | Mp Comments:
. Chear span Effe. Span
Oime w ay span &= 122 ms 13z
Assumed skab thickness t= 0125 mis suppart
Grade of concrele fek= 30 M2
Grade of reinforcarmant fiy= &00 R 2 22
Loads _ I
Self weight of slad wis= 3.13 kNm*2 EURROTT
Floor finish wi= 4 10 ki
Live load wis 2.00 i
Wil load wdm kRl
Filing Load wi= K2 TOTAL
MEEE_|EI_'E-ZI.I_H w_E= K2 823
e i e
Cesign Laadwihba:lfactcru_ﬂ.ﬁ W= 13184 W2
Design
Coeff  Caloulated BM Final BM k = Ast Da | Spacing d
Negative moment st support 0000 S0 000 0oD 150 & 3 88
Fositive moment at apan 0125 3.00 033 0.08 150 335 o
Distribufion Steel = .12 150 & 335
Minimum effective depth reqd dre= 0.00  mm
Clear cover [o top reinforcement c= 28 L il
Claar cover to bottom reinl creermert &= 28 T
Menirmum eff ective depth provided B dpr= 95 e greater than ‘mn. eff depth reqd. Hence ok
lEnirmam reinforcement Amin= 180 2
Deflectian check
R=inf provided at midspan along short directon 251 2 Cia ] at 200 mm
Stress In reinforcement j fa= 173 N2
Percentage of renforcerment proviied pt= 026 %
Medification factor as per frg 4 of 15:456-2000 = 2.00
Type of slab for deflection check )
Basic span to effective deplh rato 20
Minimum effectve depth recd from deflection crteria 3280 mm |
Hfectve depth provided e mem greater than ‘'mn. eff depth regd. Hence ok
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| Project; MANASA APARTMENTS | Dote: | 05.08.2022
 Designed: KALAI i _Lhegked: | me Comments;
Clear span Effm. Span
Cne way span 5= 1.52 e 182
Azsiumed slab lhinnh;_r!-a:u 1= 0126 ms | EUpport
Grade of concrebe fek= 30 M2
Grade of reinforcemsn fy= 500 M2 _ 1.52
Loads (1]
S weight of slab wi= 313 kW2 BUpport
Flaor fmish Vi ds 2.80 kNm'2
Live load wil= 3.00 kM2
Vsl load wd= kb2
Filing Load w 5= ki 2 TOTAL
hMizcellaneous w = kM2 803
| khim*2
|Cesign Load w eh load factor of 1.6 W= 1354 kNP2
jenan ST BN | I
Coefl  Cakulated BM | Final BM k | nl Asl Cia = Spacing d
Magatve rement at suppor 0.000 0.00 000 | 000 @ 150 8 335 96
Fositive moment &t apen 0125 442 CLdf 011 150 B 335 k= 2]
Cistribubion Steel = o1z 150 A 35
Minirum effective depth reqd agre= 000 mm
Clear cover l:c:-* b:t-p rﬂ':fnrmmn c= Fa] mim
Ciaar cover o bntbunrelnrmn‘ﬂnt c= 25  mm - :
Minimum effective depth provided dpr= 86 mm greater than 'min. eff depth reqd. Hence ok
bnimurn relnd orcemend Amin= 180 w2
Daflection chm:ir -
|Reint provided at moepan slong sheet direction 260 mm2 D B al 200 mm
Siress in reiforcement {5= 173 M 2
!F'EI‘EEII"II-EI-EEI of reinfarcament provided pi= 028 T
Modication fackor as per fig 4 of KS:456-2000 WF= 200
| Type of slab for deflaction check
Basic span 1o elfective depth ratic 20
[Minimum effective depth reqd from durt--:t-un crteria | 4040 rmm ) _
Effective -I.'.|-EI|:I‘|:|'I- pmw:b::l B mm | greater than 'min. el depth regd. Hence ok
I
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_Project: MANASA APARTMENTS I Date; i 05.08.2022
| Designed: KALAI I Checked; | mP Comiments:
| DESIGN OFONEWAYSIAB | [slagm: | s ]
Clear sgan Effe, Span
Cna w ay span 5= 1.00 & 110
Assumed skab thickness t= 0.125 s support
Grade of concrata fok= al Himmt2
Grade of reinforcement Ty= L7 H M2 1.00
Loads M
Sell welght of slab Wl 313 kM2 EUpport
Floor finish W 2= 1.70 ERm2
Live Ioad w 3= 200 kMmR2
Wall load W = L U e
Filling Load w 5= EMimt2  TOTAL
Wi cellaneous wiE= kRm®2 .83
kAT 2

Design Load with kad factor of 1.5 W= 1024 KNnPE
Design

Coaff Calculated BN Final B3 K pt Ast [ka Spacing d
Megative morenl al suppon 0,000 .00 0.00 0.00 160 B 336 52
Foaitvye moment at span 0125 154 QAT 0.04 150 g 335 B
Cis tribarlion Sieel = Q212 160 B 336
Minimum effective depth reqd dre= 000 rmm
Claar cover bo lop reinorcemeant &= 25 Tm
Clear cover to botiom remforcement ce= 25 rim
Mevrmum effeciive depih provided dor= 58 mm grealer than 'min. eff depth reqd’, Hence ok
Mremurn rainforcement A nn= 150 Immt2
Deflection chock
Reind provided af ridspan along sherl disction 251  mor2 Oa B a 200 mm
Stress In reinforcemant fa= 173 U e
Percentage of reinforcament provided pi= 0E W
Modification tactar e per fig 4 of 5:455-2000 MF= 2.00
Type of slab for defleclion check
Basic span to sffective depthratio. | _ 20
Minimum effective depth reqd from defisction criteria 2740  mm
Elfecive depth provided ag mm gregter than 'min. &M deplh reqd’, Hance ok
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| Project; MANASA APARTMENTS | pate: | 05.08.2022
| Designed: KALAI | Checked:|  wp Comments: |
DESIGN OF TWO WAY SLAB | SLABID: | s20
= Clear dimens ions
Short span 5= 100" s 0.80
[Leng span L= 170 ms 1.62
Agsumed slab thickness = 0,125 ms  greater than 'min. eff depth reqd’. Hence ok
Girade of concrete fck= 30 W2
|Grade of reinforcament fiym 500 Nfmmn2 . A
Type of panel } Four edges discontinuous _ﬂ
Loads
Sell w eight of slab wi= | 313 kNP2
Floor finish W= 170 kN2 1.70 mis
Live kad | w3= 200 kN2
Wil lowd wi= kM2
Filing Load w5= kN2 | TOTAL i Ad
Mscelaneous wi= kN2 6.823 1.00 mis
kN2 |

hFhlin of long span 1o shorl s pan Re 1.75
Design Load with load factor of 1.5 W= 1024  kNm2
Desgn

o Coeff | BM = &k pt Ast  Dia  Spacing d
Short & pan direction I
Negative moment at continuous edge 0 | 000 | 000 000 150 8 335 | %
Posilive moment at midspan 01 | 102 0.1 003 | 150 B 335 96
Long span direction )
Megative moment at continuous edge 0O D00 000 | 000 | 150 8 33 | @8
Positive morment al rrids pan 0086 057 | 007 D02 150 B 335 BE
Minimum effective depth reqd dre= 1585 rmm
Qear cover to h:npremfumenﬁnl C= £5 mm
Clear cover to bottom reinforc ement o= 25 rmm
Minimurn effective depth provided dpr= 88 mm grealer than ‘min. eff depth reqd’. Hence ok
Minimum reinforcement _ = 150 mm2
Deflection check I
Rein provided at mdspan along shorl drection 251,33 2 Da & al 200 rm
Siress in reinforcement fa= 173.08 M2
Percentage of reinforcement provided o= 0.26 % Ao
Mosification factor as per fig 4 of IS:456-2000 | MF= 2,000 Py
Basic span o effective depth ratio ' 20
Minimurmn effective depth reqd from deflection crileria 2490 mm - _
Hfeclive depth provided 96 mm greater than “min. eff depth reqgd’. Hence ok
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TYPICAL SHEAR WALL DESIGN
CALCULATION
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5
ETABS Shear Wall Design
IS 456:2000 Pier Design
Piar [H:'I;.lﬂu.
E_l_urfr_l;_l- _ Pier 1D Glntruitll{ lmmb Ganirold \'{mm: Length (rmum) Thickness {mm) LLRF
¥ P23/ LW 20525 126775 [ 438 ' 30 Y
Material Propertics
. E:{HF"!J lfcfi.[_!il_.F"l'l I-:L'l'-'t E-Ftl:b:r!Unitini] £ (MPa| fu (MPa)
e s : = S —
Design Code Parameters
fa e | P Puw | Puax | MinEcc Major  MinEce Minor
118 15 | 004 | o028 08 | ¥em | Yes
Flor Log Location, Length and Thickness
Station o Left X, Left ¥y Righi Xz Right¥:  Length = Thicknoss
Location | i mm mim mim mm | mm
Tap Leg z0526 10485 #0625 4870 aws |
Bofom Leg 1 528 10485 | F05325 14870 43E5 201
Flexural Dasign for Pu M. and Mo
Station Requirad Reguired i Current Flexural Py [ Ma | . Pier Ay
Location H-&hhr!l‘ﬂ{mnﬂ} Ftaln[ﬂ.ilin HH.an:Hu-! l,‘,qnﬁu kM kM-m |l kM-m rrm'
Tep 10694 anmwe 0O | Gomb6 | -3331.5826 | BGA31T | -192A7A06 | 1008860
Bottam 15877 QL.0iET o403 Camb? | 1677 G986 | 363208 | 123208, 4561 1008850
Shear Design
Station Rebar P, My v Vi | WVievw
Ln-uliun n mmdim | Shear Combo . kM kN-m lql: I;F:l [ |Il-ihl ;
Top Lag 1 B78.07 Comb? | {867.6406 | 7085767 | 15007821 | 4740612 | 1seA.TER1
Bottom Leg1 | 81482 Caomb? | 1677608 | 108DaceEd | 1585.7821 | 5553744 | 1586,7821
Boundary Ebement Check
Station o | Edge | Goweming =~ P, | M. GBtress Comp | Stress Limit
Location | Length {mmi) Combo kM kM-m MPa MPa
Topieh | Legd | 895 | Combd | 9107263 | o2Te08 | 1184 B
th]—ﬂl'lilh-l k=g | Ead Comi | _91I]"|'_E'H.'HE 23R 0708 i FET LI
Boltem-Lah L-lﬂ_1 | ] E_El'.'l 'El:rﬂl:ﬂ' | 43180087 -1 Z328.4551 | n
Bosam-Righi Lag 1 BOIS CombT a217 337 11390277 10,83 1]

:

AGY DESIGAMN., ME., [Struc), MIE

oF | GR-L( FadDeORF
CLADA Registerad Stnacturs! Enginger fimda - |
Flesign ':.:iu 2l Jietd Private Linked
B Mar 33, Cld Mo o pha haagar,
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LAYOUT & NUMERATION DETAIL OF PILE & PILE CAP
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BASEMENT
2 960m NGL Kizss
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LIFT PIT
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| T LR Likes
e ALL DIMENSIONS ARE IN MM | o z HHH &
| ¥ e
; e | == R R
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=  ALL REINFORCEMENT ARE OF Fed0D GRADE

= CLEAR COWER TO MAIN REINFORCEMENT SHALL BE

iy PILE = Himm
{il PILECAP = 50mm
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TYPE | DESCRIFTION SIZE
e COOR EEZEFRED
0ae COOR | 1ero K238
[TIE] Fhair D0 1070 X 2138
[ Dol [ Egi= %2155 o
[0 GO0 ) ':"E'.'"ac:'wis
FD4 | FRENCH DOOR EFTEFRED
) MDA 1.500 X 1 200
] MO0 4,230 ¥ 1 200 _
Flaa WINDIOWY [ oid N e
Kol WINDOWY 5 080 A0 18
W VENTILATOR 0600 £0 218 D
T RET | ROLURGE SHOTTER IR Rk
—H5ET T ROLLNG SHLTTER FEITEFRET '
Fir FIFE HATED Daon 7060 £ = 130 =
HNaTE - [
11 ALL LEVELS MENTIONED IN THIS DWS. ARE
A.CC LEVELS i P

12 ANY DISCREPANCY IN THIS DARAVANG SHALL BE

BROGHT TO THE HOTICE 0F THE ARCHTEST/CLIENT

O THE CONCERMN FERSON BEFORE EXECUTING THE SAKME
3. ALL DUCT T BE DUAT AFTER COMPLETION OF

FLUMEING & SAMITARY WORKE.

4. SILL LEVEL SHALL BE G8Smm FOR REGULAS WINDOW

A50mm FOR FRENCH WWINDOW & LNTEL LEVEL 24B8mm FROM
R G TOR LEVEL FOOR ALL WANDOPLE & DODRS.
CASSUMIED S0 TEEL FLOOR EINISH LEVEL)
& ALL TOILET STUE WALLS ASFE 115w THE
LR TO 1280memnT. (Raksr sspmmis detl)
B EITCHEMVANDOW RLL LEVEL S=ELL BE 127 mm &
LINTEL LEVEL 2"8&mm FROM ALC TOP LEVEL.
NOTE
11 a1 edamal du=ey pomons should o plemernd belas
conglrumang Iha cular wal of dusery porbans 3rd asr pleo 10 b
plaskred. Arcion comers in e Soor & @l skl ba naally
B et 3 roumi® pomers.

2} Uniess otheranse spacifea plamsrryg dor 200mm the | pemthanmwal o
Eer Gra 35 usual |Neao! nol 1o abgn wilh hasm Sassnng)
3l badeonies door Trarss shduld be fimed on baloony Guler soge Hosh.

4y Generdd foorng Hies m Livng, Ginrg. Bedrosms a0 Baliomes

R bE | with 3mm epacer ol wilh Camantious groubng
iEing - MITOTILE GROUT i0R) EQUNALENT ERAND

EPQXY GROUTING USMNG FUSALITE ECOdor} EQUNVALENT
BEAND. |saacer joinl ned necpnsd for wall dack)

& Ihan asl gadoo uplo EC0mm i, 4o 5o lakd

; 3. FOR ETRIREASE D6 TR % 9EFER BEPEAATE DFAMRGS
i PRCVIOE Simm THE. C=Pg CONCERTE waTH MG PIRF ORI TED RHEETS

| & BROMIDE M5 PERFORATED SHEET FOA EVERY TWD

| B AL CHIMKEY PROMIDE 130mm @ E0LE FOR BITEHEM

T1 Exhausi v provasion in wenibakos e in ol akals

-E D cavvderreg weth flal-bype afuminwem ancgized louvers o dalal
-:|] In aiiity 5,5 st will grasis sish

[19) Unbeis Sbermizn spaciled,all sunshades are 30mm wids

EEMERAL HOTES

I . FORTOLET ®LUMIING TETAILE REFER BEBRERNTE DA NI NE:

1. FOR ARCHMECTURAL FEATURES, BALCONT (SULLE &
SlKEHADE DETRLS AEFER THE ELEWATICH DREMMGS

AT EILL LEVEL & LINIPL LEVEL FOR THE 100mm THK . PORDTHERM \Wallt
LAYERS INELECTRICAL & FEE DGT Wil LS

LB & 1T SHOULD BE AT 2800 LU [FIPE CENTRLWL]

T LOFTE SHORILD SE POane D DMLY WHEREVER:
WRITTEN I THE CEAWING 45 ‘LOFT ABDE . DRiLL
LOFT RGOS INTO THE COLLMM FOR DEARING
WHEREVER COULIR 15 PREGENT

B ¥ THERE |3 MO WALL ELIPROIT MO LOFT JLIKE B
{eEl KITCHEN LGPT) PROMDE WERTICAL SUPPDAT
AO0G ARCHORED FROM ROOF BEAMFCOF 5143

GEMERAL NOTES FOR GEILING PLASTERING
e Any Erking area ceilings like basement, ssiltor =2 floor shonuid

51 Figoring likss lor sl Tolet & Uiy 2m 50 ba kaid ‘& 2men Spacer jint wits ||

6} Cockirg platfarm kel elcadd ha of 01 &mm (28 bd | fom fresned $oor b ||
and BAmm [ZEFRL Granha skrng s&old ba provdced atdio the glalfoory|

M B plastersd.
@«  Hitchen, Toulet, Baleesy and LIGlEy aress | Sunken aree) will
be provaded with Censent mormar phiatermp asd areas other tham

| thit will Bave Gypeum plassening uclading e knal Oeor.

| = The Ceiling Gypsum: plesiering showld be dane firss befone
plaztening the walls, chs will preven) Gy psun: pesimg glisd
||'l-" plasicied walls

& If case of Cartienl mariar plastanng far cealing, plastening
sboukd be done in double coat and Miebond SBR Acdmizium
sEould be used in the Cemeent momar,
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MNOTE MNOTE
NG ARRES 1. ALLLEVELS MENTIONED N THIS DWG. ARE 1) Al exterral dummmy porthons shouid be piastansd belore consvuctng
TeEer LIEI#-H:I e RECCLEVELS) 11l : Iha autar wall of gummy poions and fivor also 1o b plastaned
a — R — —

e | B T 2. ANY DISCREPAMCY IN TS DRAVING SHALL BE jenciion cormars in the floear & wals should be neatly fnshed & reund
1I'F1 HI-GH I-IGHTN"HG ARRESTOR im H’GH LIEHTHIHG "!'lﬂ-H EETGH BROLHGHT TO THE MNOTICE 0E THE ARCHITECT/CLIEMT EorrErs

OR THE CONCERN PERSGON BEFORE EXECUTING THE SAME 2} Unlezss ctherwise spedifed plaalanng for 200mim thk., sorolberm wall ig
3, ALL DUCT TO BE BUILT &FTER COMPLETION OF oe done 82 usual [MNaed rol 10 align with baam plesbarning)
FLUMBNG & SANTARY WoAKS 3) Ab baennies doar rame shoukd be fiad an balcony cuter saa Nush
WATER TANEK 4. SILL LEVEL SHALL BE #Smm FOR REGLULAR WINDCW, ) Ganersl ioonryg Wes in Living. Dining, Bedrooms snd Bakonies ane
[ WWRCLER. RANI JEOmm FOR FREMCH WINDOW & LINTEL LEVEL 2135mm FROM o b lad mhljmrn Epasar jaint with Cernertious grouting using -
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— e, (ASSUMED Somm THE. FLOOR FINISH LEVEL) o incy e dorall Tollat & Uik e o e il S
TOP OF STAIRCASE | | T - " 5. ALL TOILET 5TUB WALLS ARE 115mm THE. ¥ Flacring liles far all To 1. “Hr Tk APECar
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= LINTEL LEVEL 21BSmm FROM R.C TOP LEVEL &) Cooking platicem lovel should be of 815mm (287 vl , from fins
LIFT WELL fipar vl ard G5mm (2.8 Bl Granile skirling should be provided abové
e alatierm & then walk dadeo vplo S00mm nl_ % be laid
T Exbiausn Fan provision in wantlator isal in &8 tolets
8) Dust covering wilk flat-beoe aluminiem anodizad ouvans fa delsil
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GENERAL NOTES

1, FOA TOILET PLUMBING DETAILS REFER SEFERATE CRAMIMG.

1 FOR ARCHITECTURAL FEATURES. BALCGHY GRILLE &
SUNSHADE DETAILS REFER THE ELEVATICH DRAWINGS.

1. FOR STAIRCASE DETAILE REFER SEPERATE DRAMWINGS

4, PROVIDE 53mm THE  CHPS CONMCRETE WITH MS
PERFORATED SHEETS AT SILL LEVEL & LINTEL LEVEL
FOR
THE 100mm THE, POROTHERM WALLS,

5 FROVIDE M3 FERFORATED SHEET FOR EVERT TV
LAYERS BN ELECTRICAL & FIRE DUCT WALLS.

B. ALL CHIMKEY PROVIDE 150mm 8 HOLE FOR KITCHEN
CRLY & IT SHOULD BE AT 2400 LVL. [PIFE CENTRLVL]

I LOFTE SHOULD BE PROVIDED OMLY WHEREVER
WRITTEM IN THE DEAWIMNG A5 'LOST aB0OVE DRLL
LOFT RGDE INTD THE COLUMN FOR BEARING
WHEREWVER COLUMN 15 PRESEMT

8. IF THERE |5 N2 WALL SUPPORT FOR LOFT (LIKE N
OPFEN KITGHEN LOFT) PROVICE VERTICAL SUPPORT
ROCE AMCHORED FROM ROOF SEAMROOF SLAB
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GEMERAL MOTES FOR CEILIMNG FLASTERING .

=  Any parking area ceilings ke hisement, sl or 150 floor shodkl
ml he plestered

®  Kinchen, Tealet, Baloony apd Lnidine arcas {Sunken arvas) will
baz provetclid with Cepnent merine plnstering and arens other chan
that will hiave Ciypsuna plasierng including the fanal foer

= The ':I.'i]ill!_ 'G:-'Ftl-'llll |,||$\.!|.'I||'|_Q elicaalil b2 clerie Firel belome
plisEerimg 18 aatdls, chis will prevent Gypsum getung ghued ta
the plasiered walls.

MOTE -

#  |nexse of Cement martar plastering for ceiling, plastering
ghoald ke dene i doudle eoal and Mitahond SHRE Adenicuee
whosald b gsasl im the Cement mordar,
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1. ALL LEVELS MENTIONED IM THIS DWG ARE
RC.CLEVEES: . If  CITHE BWIST & =
LMY DISCREPAMNCY 1M THS DRAWIMNG EHALL BE
BROUGHT TO THE MOTICE OF THE ARCHITECTICLIENT
QR THE CONCERM PERSON BEFORE EXECUTING THE SAME

3 ALL DLGT 70 85E BUILT AFTER COMPLETON OF
FLUMESMN & SANTARY WORHS
4. SILL LEVEL SHALL BE 965mm FOR REGULAR WANDCWY,
350mm FOR FRENCH WINDCW & UNTEL LEVEL 2 BSmm FROM

Pl

F.C TOP LEVEL FOR ALL WIMDOWS & DDORS
{ASEUMED S0mem THE. FLOOR RikiSH LEVEL}

5 A LET STLIE WaL LS ARE 115mm THE
[N} T30EmmHT. |Rleder separae delad)

i HITCHEN WINDOW SILL LEVEL L BE 1270mm &
|_ LIMTEL LEVEL 2185mm FROM RLC TOF LEVEL

BQTE

13 Al estgrral gummy porlions shauid ba plasiered bedong cerstructing
te auter wall of dummy pamians ard foar akn 1o be plastened.
junclicn commers in the Foor & walls shauld be neatly fnshad &5 oung
CoMmarns

2] Unriess ctharsise specfiad plastering for 200mm thk. poeatbemn wali tg

b done as uswal.(hecd not 1o align wilh beam plasbadng)
3} Al palzonies door frame should oe fxed on baloony oculer sda flusk

4) General loaring tkes in Lying, Diring. Bedreama and Bakonies arn
B e L3l with 3w spaces foinl with Camanlizus grouling using -
MITOTILE GROUT (0&8) ECLIVELENT BRAND.

| 5] Flocring tkas for ) Toilet & Uity are i ba laid with 2mm spacer
ot willh EFCHY GACLITING USING FUGALITE BCO (o)
EQUIWALENT BRAMD, (spacar joind not required far wall deda)

&) Cockirg pletform keael shoukd baoof 87%mm GEB b, from linished

flaor bl and BSmm (2 57 KL Grarbe skiding shauld be provdad shove

EAST SIDE ELEVATION

o,

WEST SIDE ELEVATION

the platfarm & tmen wall dadoo upba B00mm kL, 1o e Bd

7| Exhaust tan prowaaan in venlilatar el @ all toiets.

i} Ducl covering with flal-type aluminiuss anedized kwreers to detari,
9] In ulility 3.3 .bowl with granie slab

(10} Unlass aibansise spaciied, & sunshaded e S30mm wida,

GEMERAL MOTES
1. FOR TOILET FLUMEBIMG DETAILS REFER SEPERATE DRANING

# FOR ARCHITECTURAL FEATURES, BALCONY GRILLS &
SiIMEHADE CETAILS REFER THE ELEVATION DEAWIRNEGS.

31 FOR STAIRCASE CETAILE REFER SEPERATE DRAWINGS

4, PROVIDE S0mm THE., CHIFS CORCRETE WITH M3
PERFORATED SHEETS AT SILL LEVEL B LMWTEL LEVEL
FOR
THE 100em THE,, FUORLDTHERM WALLS

4, PROVIDE ME PERFORATED SHEET FOR EVERY TWO
LAYERS IW ELECTRICAL & FIRE DT WaLLS

6, ALL CHIMHEY PROVIDE 150mem & HOLE FOR BITCHEN

OMLY & 1T SHOULD BE AT 2400 LvL. (PIFE CENTRLWL)

7. LOFTS SHOULD BE PROVIDED QALY WHEREVER
VRITTEN K THE DRAWING AS 'LOFT ABOWVE QRILL
LOFT ROOS INTO THE COLLIMN FOR BEARING
WHEREVER COLUMN I3 PREZENT

B IF THERE |5 RO WALL SUPR0ORT FOR LOFT (LIKE IM
QPEM KITCHEM LOFT) PROVIDE VERTICAL SUPPORT
ROOS AMCHORED FROM RODF BESMBCOF SLAS

GEMERAL MOTES FOR CEILIMG PLASTERING

. Any parking area ceilings like basemerd. st or 151 oot dwould
it e plasicred.

e Kilclszn, Toller Baloony and Utility arcas (Sunken areash will
Ber prervided with Cepsent martal phistering ard srems other 1has
that will have Gypsuem plastering including 1he Gial floor

e Tl Deiling Gypsum plestering should be done fisa hetare
plasenny the walls, this will prevent Gypsum getting glogd o
the plastered walls

NMOTE !

#  Ipcase ol Cement monar plasienng foe ooiling, plasiening
should be Goee in doubbe coal and Siobonid SBR Adimsiire
Ahould e ased in e Cerenl menar
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GE maRINE

1.0

11
1.1.1

CHAPTER-1
INTRODUCTION

PROJECT INFORMATION MATRIX:

NATURE OF PRCJECT : PROPOSED RESIDENTIAL BUILDING
STRUCTURE 1 BASEMENT + STILT + 9 FLOORS
PROJECT OWNER *Mis RAMANIYTAM REAL ESTATES (P) LTD
PROJECT LOCATION 12" MAIN ROAD, ANNA NAGAR

JOB CODE : GT-2364

SCOPE OF WORK:

FIELD WORK:

% Conducting three soll investigation bora holes of 150 mm diameter in Soil & Overburden, In
case of rock formation NX Diameter with Core barrel shall be adopted to progress the
drilling up the termination depth.

% Conducting Standard Panetration Test (SPT) within the borehols at.
= Every 1.0m depth interval up to S.0m.

* From&.0m to 12.0m, 3PT is conducted at every 1.5m depth intarval
= From 12.0m to 20.0m 3PT iz conducted at every 2.0m depth interval
= Beyond 20.0m 5PT is conducted at every 2.5m dapth interval 1l the tarmination depth.

% Collection of disturbed soll samples at SPT location and undisturbed sampies from the
clayey strata with SPT-value greater than 2 o less than 15 if met within the investigation
depth

% Collection of water samples if groundwater table met within tha imvestigation depth

LABORATORY WORK

= Mabwral Moishere Content

% Ablerbaerg's limita

2 Grain Size Analyzls

% Consolidation test on undisturbed samples i spolicatis

% Chemical Analysis test on sol and water samplas ko give pH. Chiorides and Sulphates

12 STRUCTURE OF THE REPORT:

& Contants

Inbroduction

Imvestigation Meathodalogy & Test Results
Sub-Surface Stratification

Faundation Systam

Fecamrmandation

L - - -

Annexure




2.0

2.1
211

21.2

21.3

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMEBLE:
Threa sl investigation bareholes were put as per the planning of the angineer in-charge and
these |ocations are shown in Fig.2.0.The equipment used and the methodology adopted to
carry out the fieldwork iz described below.
METHODOLOGY OF FIELD WORK:
EQUIPMENT USED AND METHOD OF DRILLING:
Al the boreholes were sunk by conventional rotary drilling rigs. For borehcle Methodalogy
fokowed for boring conformed o §5: 1892 -2000. Boring was prograssad by the cutiing action of
ralating bt with water circulstion and stabllizing the side of the borsholes by using casing
pipesibentonite shiry up to required depth o prevent collapse of sidewad. Boring was
continuad by normal boring process wsing MS sail cutter in soll. Howsver Tungsten Carbide
(TC) bit driling was resorted to dnll in highly weathered rock stratum whers the normal Exwting
process became siow. Diamond Core (DC) bit drilfing was adopted in mederately weathersd
rock formations whare penetration using TC bit was became siow.

STANDARD PENETRATION TESTS:

Thiz s a field test to determine “"Panatration Resistance of Stratum at the Test Depth”, This has
been conductnd in the bareholas generally up to refusal depth using procedures descrbed in
152 2131- 2002, In this tesl, split spoon sampler (50.8 mm OO and 35 mm I0) nas replaced
driving bit. Sampler is ihen driven By drepping 63.5 kg kammar on top of diving collar with free
fall of 75 em. The length of sampler is 60 cm

Tha tests were conducted &t the depth intervals indicatad in Chapter-1 (Sec.1.1.1),

COLLECTION OF SOIL SAMPLES:

2.1.3.1DISTURBED SAMPLES:

The SPT-samples colectad were used as disturbed soif samples, These samples were usad for
visual and physical idenfification and for conducting laboratory classification tosts as par
1.5 14881870,

2.1.3.2UNDISTURBED SAMPLES:

2.1.4

From the soft to stiff clay layer, representative undisturbed samplas were collectod. These
samples were used primarly io establish the comprassibdily parameters to estimate the
setilzmaents of shallow foundation system wherever applicable.

COLLECTION OF GROUND WATER SAMPLES:
One repensantative water sample from each borehole was collectad after 24 howrs of
compleling the borehole if watar table miat within the investigated depth,
NOTE ON GROUNDWATER TABLE RECORD:
+ Groundwater lable obsarvabon in geotechnical report is predominantly o arive at
foundation deslgn criteria and shall not be construed as dezign guidalines far the

design of dewatering systams
2
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GEQ MARINE

2.2
2.2.1

2.2.2

2.2.3

2.3

% The groundwater lavel Indicated in the bore logs Is speciic to the duration of
imvestigation and infensity of the monsoon rains during the tirme of ivvestigation, Hence,
tha laval shall be taken as guidalines only to plan the vestigation for the dewatering
sysiem

¢ MNo foundation excavation o basemerd excavations If anlicipated wihin e
groundwater table zone shall be carred out withaut implamenting greundwatar lawering
szhames

LABORATORY TESTING:

ON COARSE GRAINED S0IL:

On the representative samples, sieve analyals tests ware conductad 1o arive at grain siza
distribulien. These tests were canducted as per 1.5.2720 {pant 4)-1985 and the results ars
prassntad In Tables-2.1 to 2.3. The graphical representation of grainsize distribulion curve for
the representative samples in 2ach bore i prasented in Fig. 2510 2.7,

ON FINE GRAINED S0IL:

On the SPT sampée index property tests were conductad to estimate consistancy. These test
results are presented in Tames.2.1 10 2.3 Tha graphical represeniation of hydrometer analyses
curve for tha representativa samples in sach bore is presented in Fig. 2.8 10 2.13

CHEMICAL AMNALYSIS TESTS:
On representative soll and water samples chemical analysis tests were conducled 1o asEmats
pH, Chionide and Sulphates and thesa resufis are praagnied in Table - 2.4

SUMMARY:

Tha locations of the field investigalion boreholes are shown in site plan given in Fig.20. The
average sub soll profiles encountered al each location along with their classification and
engineanng properties are presented in Figa. 2.1 to 2.3

Further, the cross sectional vartation of the sub surface profile thraugh different bore holes
wertical and horizontal direction longitudinally or transversely are presanted in Figs 2.4
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Table-2.4 Results of Chemical Analysis
—_— —
Watar Soll (2:1)
sL qurlmd“f oM Chlorides| Sulphates Chiorides || Sulphates
No. | Bore HoleNo, m) ipem} | (ppm) ppm} | (ppm) |
—— T ——————
1.0 BH-01 240 T.03 2586 e | 58,6 20,2
1
2.0 BH-02 2B F.02 2003 208 492 19,3
3.4 BH-{i3 260 G54 254 182 65.2 2r.i
o
o
l& 17
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3.2

3.3

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

PREAMEBLE:
Geatechnical imvestigation carred out o a specific site provides Incation specific sub suface
angineering charagtaristics. However In major project sites whers tha construction activities
spread over a wery large area location spedific sub surface strata charactedslics are studiad
tegether with the geologieal mapping data.

This s required fo incorporate the impact of any documantad macrodevel geclogicsl
characieriglics of the region on the foundation degign, irespectve of the location specific sub
surface strala charactaristics.

In view on the abeove, though it is beyond the scope of the present study to camry aut macro-
level geclogical investigation the regional geology based on the published datz is presented
and discussed.

CLIMATE AND RAINFALL:

The study area receives the rain under the influence of bolh southesst and northeast
monsoons. Predominantly norheast mongoon contributes rainfal and most of the precipitation
DCCUrs in tha form of cyelonic storm caused due to the deprassions In Bay of Bengal. The narth
2ast monsoon occurs batwean October & December. The southwest monsoon rainfall s highly
aralic and summer faing are negligibis,

The normal annual rainfall over the study area variss from 1100 mm to 1200w
GEOMORPHOLOGY:

Chennai district forms part of coastal plains of norhern Tamil Madw, Majar par of the disiricl |5
having flat logography with very gentle slope towards east The altiudes of land surface vary
freem 90 m abeve MSL in the west to sea level in the east.

Fluviad, marine and erosional landferms are noliced in the district Marine transgression and
regressions and neo-tecionic activity during the recent past heve influenced the marphology
and raaultad in varous present landforms,

Meandenng streams with small sand bars are present along the eourse of Adyer River. The
pediment and burled padiment in Guindy area in and around the reserved forest, (s the anly
area where the ecologicsl system is less disturbed, whils the other areas are completady
disturbed by built up ares with large-scale human Interlerence and pallution.

GEOLOGY OF CHENMNAI DISTRICT:

Chennai district s underlain by varous gealogical formations from ancient Archaean bo e
Recent Alluvium. The geslogical formationa of the district can be grauped into three wnits,
namely

1] Archaman crystaling rocks

ii) Gondwana {Consolidated ClayClayey 5ilt) and Tertiary sediments and

i} Recent Afluvinm

The Archasan crystalline rocks of the districl comprisa chiefty of Charmackits. gnedsses and The
associated basic and ulra-basic mirusive dykes,
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34 GEOLOGICAL ORDER OF THE STUDY AREA:

Geologically, the present site is located in & coastal region with sub surface consisting of

sedimentary deposts. The top sadimentary daposit & under laid by upper Gondwana systam,

particularly lower stage of Sriparumpudur. Tha farmatien mechanism of B sadimants i hiefly

due b2 ransportation of surdace watar and marine dapasiton

The above geclogical characteristics are also observed in the direct borehals investigaBon,

which confirms that the prasant site doas not depict any surprising gaological feptures that arm

different from that of the region.

DESIGN SUB SOIL PROFILE: (WRT Foundation Enginaaring Application}

Tha sub sod characteristics obtained at the ftest location are further processed o armve at the dasign

soll parameters requirsd for the design of sub strscturs using the following shesr strangth

correlations with respect to the Standard Penetration Tast Vislues of differant layers,

% For Coarse Grainad Malesal, Ref. 15: 5403 to estimate Angle of Shearng Resbtance
(Reproduced and shown in Fig A1)

* For Fine Grained Maleral, Red. Terzaghi & Pack, 1948, to estimate Uncanfined
Compressive Srangth {Reproducad and shown in Fig.AZ)

Basad an the above, the average design soll charactarstics arg given below:

3.5

REFERENCE BORE HOLE EH-01 Ref R.L. of G.L. {m): 0.0
Shaar
Ly Tk, Oof E %" Paramaters
g ny -
3 2l 8 Typeof Srata Colour ¥ 2] ¢
3 g £ _ é SEE ]
& ] =
I - | = =] =
10 | 000 | 400 || £.00 Silty Sand Brown 3 Dense 18.5 - 7828
20 | 4.00 | 600 | 200 Silty. Clay Gy 16 - Very Shiff | 20 | 107 -
30 | 6.00 | 9.00 | 3.00 Silty Sand Gray Brown | 44 Dense L 365
4.0 | 900 §12.00 | 3.00 | Claysy Sty Sand Gray 5 Loose . 14 . | 20374
s
; Grey, Grey Medium
5.0 (1200 §16.00 | 4.00 | Clayey Silty Sand b 21 Dense 185 - 333
6.0 | 1600 | 2250 | 550 Shale vk | 80 Hard | 22 | 400
oy, Viery
.0 12250 | 2500 ) 250 | Cemented Sand Yeliow 71 o - b | 42.5
Brown i
8.0 | 2500 | 27.60 | 2.60 Shale Gray Grean | =100 - Hard 22 || 400 .
P,
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REFERENCE BORE HOLE BH-02 Ref R.L of G.L. {mi: 0.00
Shear

Layer Thi. {m) I E g Parametars
H ” . 5| & 5 §
] 2 3 8| Typeof Strata Colour £ ¢ a .
1 f i AEIRAEEIE

= = = P = =

=]
Madiim
1.0 | 000 | 200 | 200 Sty Sand Brown fr | . 1| - | 321
20 || 2.00 | 530 | 330 Slity Sand Brown 34 Dansa - 19,5 - arA
30 | 530 | 750 | 220 Silty Clay GreyBiack | 23 . Mard f 21 | 220 | -
a0 | 780 | o0 |150]  sinyciay Gray 7 O B BT IR S
20 | 800 § 1200 | 200 | Clayay Sity Sand || Gray Brown || 10 Loose - 13 - 3o
Grey, Vary
60 [ 1200 | 1200 5.00 Silty Sand ] B | oo - lz20s 41458
7.0 |18.00 | 2000 | 200 Shale G"Eﬁ'-"”'““ 48 ] Hard | 21 | 320
gt

8.0 [ 2000 | 2750 || 7.50 | Gemented Sand | Gray Yeliow | >100 nm . 71 425
90 |zzs0 |20 020 Shale G“ér‘z;*“‘ =100 - Hard | 22 | 400
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MARINE

B i p——

REFERENGE BORE HWOLE BH-0Z Ref R.L. of 3.L. {m}: 0.00
Shear
Layer Thi. {m) E E.. " P
g g -] E Type of Strata Colour P = =| & §
§ E = = f 3 = ;
o] = 2 S 6 o o =
. 5 F < [ ~ -
(=}
1.0 || .00 | 5.00 |5.00 Sity Sand Bronam L Densa 9.5 36275
Very
20 | 5.00 | 500 | 100 Sikty Clay Brown | 23 = sip |208) 153 | -
3.0 | 600 | 750 |1s0]  sity sand Grey | ap |Medumi] wl - | 3
40 | 7.E5D § 9.00 | 1.50 Gilty Clay Gray,Black - - - -
50 | 900 | 10.50 | 1.50 | Clayey Sity Sand | S7er- Grey |, bt - las| - |20
60 (1050 [ 1200 | 150 | ClayeySitySana | S | 55 o)l = [1ss]| - | aam
TO ) 1200 ] 1600 | 4.00 Silty Zand Hﬂmr 45 Densa - 20 401
80 | 18.00 | 20,00 | 4.00 Shale o I ) ) Had | 22 || 400 | -
20 § 20002500 | 500 | Cementad Sand Grey 50 Densza - 2065] - 41
; Gray Very i

10.0 | 25.00 § 27.50 || 2.50 Silty Sand Brow =100 PRiice 21 425
11.0 | 27.50 | 30.20 | 2.70 Shale Gr;ﬁlr';ml:'d ey = {0 = Hard 22 || 400 s
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FOUNDATION SYSTEM




4.0

4.1

4.2

43
4.3.1

4.3.2

CHAPTER-4
FOUNDATION SYSTEM

FREAMBLE:;
In the design of foundation sysiem, the stross-skrain compatibility of the super strudture, sub
struclure and the bearing strata should be satisfied both individually and as a combined
system. In view of this, the following data are needed for the design of foundation system,
defined in terms of the type of sub struciure and the bezring strata characlarstics.
*  The super structure characteristics slong with the loading pattam on tha sub structure
* The sub soll characteristics that define the required substruchurs configuration for a
safe transfar of super-structural loads to the bearing strata
Conzidering |he above aspects of the foundation degign, the suitable type of foundation
Systam iz presented balow,
PROPOSED STRUCTURES:
An understanding of the proposed construciion and e order of loads on the foundatians is
neaded far choosing the appropriate faundation Byslam, |n the present case, the proposad
Strugture is configured with one basement Rocrs and ten upper floors, and is meant for
reaidential building. For this kind of structurs. the column loads couwld vary betwesn 3,000 kN
bo 5,000 kM,
Tha ebove mentioned Inads have no bearing on the design of either sub or super struciures
and are mentiened just to previde an insight 1o choose an appropriate foundation systam with
resgesl to subsoll conditions.
SUB SOIL STRATIFICATION:
The siratigraphically succession in the project site consists o

Laar-i 0.0m 1o 5.0m Medium Dengs to Danse, Sand

Laysr-l| 5.0m t09.0m ST to Medium SGff, Clay & Medium Dense, Sand

Layardn 8.0m to 12.0m Very Loose to Loose, Clayey Sand/Sand with Binde

Layerly 12.0m to 16.0m Denze to Vary Dense, Sand

Layar-y 16.0m o 20.0m Hard, Shala

Layer-vi 20.0m bo 25.0m Vary Dense, Cemented Sand

Layer-yil 28 0m Hard, Shale (at Location Very Dense Cemeanted
Sand up 1o 27 .5m)

FOUNDATION SYSTEM:

PREAMBLE:

It ia proposed to cansiruct one basemaenl Toors, henes the overall depth of excavalion up to
the bottom of faundaton is considered as 4.0m below he musting ground keval.
FOUNDATION SYSTEM:

Taking into account of the superstreclure configuration and sub sail condisions It s not
possibla o adept any kind of open foundation aystem from bath ghear, satilament and
Fouefaction conslderations of undedying very loose sand. H i iﬂs advigabie (o adopt deep
pile fawndation syslem, . ‘\,"E.HI'{"_'E{-r_-'?;;:;f'f:f;l £l

'I:"'-;L" 5""".":.-"::" :
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4.4

4.5

4.6

The piles can be inslalled by drikng wilh diract med circulation technigus (Bored Cast Insitu
Piles} and Ihe recommended safe load carrving capacity of bored cast (nsifu piles in
compression, tension and isteral for different diameders is worked out as per 15 2911-Part-l-

Section-2 and are presentad in Table 4.1,
Typical computations are prasentad in Annexure-|

TABLE:- 4.1 RECOMMENDED SAFE LOAD CARRYING CAPACITIES OF BORED

CAST-IN SITU PILES
E g %3 « E | SAFE LOAD CARRYING CAPACITY (kN)
15 3 @ o
5 =2 3 I.lm.l 48 & 53 | Dia.ofPile Vertical Lateral
= E .E s 3 'EE E -El I {mm) Load Full Qut Load
£ E’i Es g Camying | Capacity | Carrying
3 i i3 Capacity Capacity
1.0 &00 1050 500 55
20 B00 1350 g0 75
g
- 750 1900 750 a0
Bl 210 4.0 17.0
40| 2 800 2100 B0 110
=
5.0 g0 2500 950 130
6.0 1000 3000 1050 150
BASEMENT EXCAVATION:

For carnying out basement exsavation cantiguous pile with clear gap af S0mm is an optian,
Since the sel back is close to the boundary no back anchoring ks possible. For structural
dagign cantilever lever system is a viable option.

The design soil profile presents the requisite design data for fe estmation of iataral aarth
prassures and the same haid good for the analysis and design of contiguous piles.

Te prevent escape of sand parlicles from the gap between the piles provide Smm weldad
resh and shatcrata the same.

GROUND WATER LOWERING:

For ground water lowerng mulfipls well point system is suilable. For providing safe
conslruction condition, kower ground water table up to 6.0m. The data for well point systam ia
presenisd m Annexura-ll

BASEMENT SLAE UPLIFT:

Basemenl fioor expariance uplt pressura during monsoon Fains, raising ground watar table al
ground lavel. Hence, basemenl foor slab needs design check for uplift pressure
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5.2
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e I8 dn

CHAPTER-S
RECOMMEMNDATIONS

51 Recommendation for Pile foundation system:

e

For the kind of proposed structure Bored Cast in situ piles are recommended as the
suitable foundation systam,

The allewable safe losd carying capaciies of diferent diameters of piles as given in
Tabée-4.1 can be adopted as provisional design loads, as the load camying capacity of
pies iz not only depends upon the sub soil properties, but also depends on the care gnd
experience of installation piles.

The thecretical load camying estimates of piles shall be confimed by conducting pie
loads tests as per the guide nes |aid down in 1S 291 1-Partdy,

The boring shall be carried out using direet mud crculation prepared out of sodium
Dentonils,

After reaching the borehols termination decth, the borehole shall be cleaned usng mud
crculation for & mirimum period of 3dmin or B the retun mud is relatively clear of sall
particlas,

After ensuring the barehale is clean, the remie pipe shall be lowsred ang cancreting can
be done.

3.1.1 Construction method statement of pile foundarion:

-
i

o]

&

+*

AUTHORISED-SIGMATORY

DR.C. V. PRASAD
GEOMARINE CONSLILTANTS P

§ cMon Hme Paned Gorazllan? -

For the bored cast in situ piles, & guide casing of sultabie length can be adoptad

The mud used shall be made out of sodium bentonite with minlmum frees swell ndex of
morg than 300% and liquid limit mora than 100%. The =& content in bertanite shall not
miare e 5%

The mud was prepared using sodium bentonite with a dansity of 11010 1.15 gice.

General Recommendations:

The chlorida confent i grounsd water sample is iower than the permissible it of 500mgdl
as per |3 456 Tabla 1.0. Henca no special stesl (s reguired for the canstruction,
Corresponding to the sulphate content In 21 Waler-Soll axtract and ground water use
Table 4.0 of 1S 458 Clavsa 2.0 for minimum cemant content and maximum water cament
raftio. In the present case, ordinary Parland cement is sultatile for tha constrection.

The presant project sile fall in seismic zone-lll as per |5 1893-P-1. The liquefaction
analysas of the sub soll farmation s presented In Annexura-l|
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

Reference Bore Hale
1.0 Geometrical Data
Type of Pile Head Considerad

Diameatar of Pile {d) :

Free slanding Length of Pile (g] :
Length of Pile below E.G.L (La) :
Cut-Off Level From E.G.L :

Length of Pile bedow Cut-Off Leval {Le) :

Grade of Concrate (M)

Young's Modulus of Concrete (E) !
Momemnt of Inertia (1) :

2.0 Determination of Depth of Fixity
Type of Sail Strata
Ground Water Condition

Design SPT "N* Value :

T=(Elinh}1/5
(n can be read as b in the above and balow equation in case of Sand)
nh=

In Case of Sand :

T=
LT
LiT

Depth of Fixty below Cut off (z,) -

3.0 Determincation of Lateral Load and Moment Carrying
Capacity for 0,005 m Lateral Deflection:
Allowable Lateral Deflaction (Y)

Lateral Load Carrying Capacity (H)= Y*1 2EI/{a+2f)*3 -
Recommended Design Lateral Load camrying Capacity -

Fixed End Moment Me=H({a+z,)/2
Reduction Factor (L,/T)
Actual Mement (Fixed End Moment/Reduction Factar) M,

.-""‘ = "k
."f'l"'?:f v
frgy \ %
= | i
a - -1
0 2\ F“;
1- ..F.

: BH-01 to BH-03
Fixed
(.50 m
1] m
21.0 m
4.0
17.0 m

- 25 MA/m®
25000000 gM/me
0.003068 m’

: Sand

. Submarged
20

. 2840 kMM
- kM

:1.83 m

; 0.00

P 2.20
4,25 It

» O0S m
59,81 kM
59 ki
127

0.8 m
102 kM-m
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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Verified ¢/ RealEstate”

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

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