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Thalamuthu Natarajan Building, No.1, Gandhi Irwin Road, Egmore,
Chennai - 500 008
Phone ; 28414855 Fax: 91-044-28548416
E-mail: mecmda@tn.gov.in

Web site: www.cmdachennaigov.in.

PROFESSIONAL REGISTRATION CERTIFICATE

This Is to certify that the Thiru / Tmt / M/s. M.SHANKAR has enrolled as Registered Structural Engineer Grade-l{SE)
with Chennal Metropolitan Development Authority (CMDA) who has the qualification of MJE Structures and experience in the

reigvant figld for 7 years.

He/She has been given the Registration No. SEN/2024/4/0037 on 12-Apr-2024 He/She shall be required to comply with
the dulies and responsibilities prescribed by the Govermment of Tamil Nadu in Part V, “Registration of Professionals”, Tamil Nadu
Combined Development and Bullding Rules, 2019 approved vide G.O.(ms) No.18 MAWS (MA1) Dept. Dated. 04.02.2018.

This Registration is valid upto 11-Apr-2029.

Signature vali

Marme - an
Designation ndant
Date 04/ 358:02 PM

A Meganathan

Superintendent

M. SHANKAR, M Tech(Struct) MIE, MISSE, FMACCE
: CMDA Regd. Structural Engineer GR-I (SE-I}
Reg No. SE/U2024/410037
SB CONSULTANTS
Ne.11, Theradi Street, Pallikaranai, Chennai500 100.
Cell; 9252102586 | 8952050043
Emall: strucishankard7@yahco.com
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ErM. SHANKAR, =,“MV:§_U=_M. MISSE, FRACCE

CMDA Regd. Structural Engineer GR-{SE-I)
Reg No. SEM2024/410237
S5 CONSULTANTS
Ne.11, Theradi Steeet, Paliikaranai, Chennai-600 100.
Cell: 9282102586 / 9952050643
Email: structshankarS7@yahco.com
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J STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
B FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"° STREET,COLONY,
2 NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DOGUMENT AS PCR PATTA NEW T3 NO. 34,19 WAKD -8B OF NANGANALLUR
) VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI
CORPORATION
J
)
) :
R Design Data Report :
) Footing Data:
) Soil Parameters :
SBC of soil =200.00 kN/m?
) SBC Increment Factor for Seismic Load = 1.500
] SBC Increment Factor for Wind Load = 1.500
Angle of friction,(phi) = 30.00 degrees
d Cohesion = 60.00
) Permissible factor of safty = 1.400
) Depth From Ground = 2000 mm
Material Properties :
) fek =30.00 N/mm?
) fy = 500.00 N/mm?
Footing Parameters :
J Minimum steel Percentage =112
) Minimum spacing between bars = 100 mm
Maximum spacing between bars =200 mm
) Diameters of selected bars =10mm, 12 mm.
) Bottom Cover =50 mm
End Cover =50 mm
¢ Minimum Footing Depth = 150 mm
) Top Offset = 50 mm
Bottom PCCOffset = 150 mm
/ Bottom PCCDepth =150 mm
) Pedestal Offset =150 mm
Pedestal Depth = 150 mm
’ Size RoundingFactor =25 mm
) Depth RoundingFactor =25 mm

Number of Steps
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"° STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI

CORPORATION
Minimum Step Depth =150 mm

Column Data:

Material Properties :

fck = 25.00 N/mm?
fy = 500.00 N/mm?
fy - Stirrups = 500.00 N/mm?*

Column Parameters :

Effective Length Factor (X - Axis) = 1.00
Effective Length Factor (Y - Axis) = 1.00
Minimum Eccentricity @ X-Axis =20 mm
Minimum Eccentricity @ Y-Axis = 20 mm
Clear Cover =40 mm
Design Considerations :

Design is done as per IS 456.

Detailing is done as per IS 13920,
Confinement reinforcement is provided.
Live Load reduction is considered.

Minimum steel percentage is based on provided section.

Reinforcement Details :
Steel Ratio( AstX/AstY)

ReinForcement Placing (on two sides or on four
sides)

Minimum steel Percentage

Maximum steel Percentage

Minimum spacing between main bars
Maximum spacing between main bars
Minimum spacing between Stirrups

Diameters of selected bars

= 1.00

=2

=10.80
=4.00
=25 mm
= 300 mm
=150 mm
=12mm, 16 mm,20 mm, 25 mm, 32

mm .

Slab Data: Use Bent-up bars for steel detailing.

ErM. SHANKA R,

" Wm
CMDA Regq, s:m:::fi,s’g‘““'  MISSE, Fraaces

Regho. 8
SBCo

No.11, Theragi Street, Paliikary

Cell: 5232

52
a

harsT@yano

ol ﬂ;ﬂdn.-‘;"ﬂs ?‘R—J (SE-J)
NSULTAH 7§
naj, Chmr.aiLEm 100,

Emaij: sm;.:f 26 99

050643
J2.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.2 M) AVAILINC PREMIUM FEI AT DOOR NO. 42" STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRIEED IN OLD 6.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF CREATER CHENMNAI
CORPORATION

Material Properties :

RCC Grade =M20

Main Steel Grade = Fe350

Distribution Steel Grade = Fe550

Slab Parameters :

Effective Cover =25 mm

Minimum spacing between Main bars =75 mm

Maximum spacing between Main bars = 200 mm

Minimum spacing between Dist.bars =75 mm

Maximum spacing between Dist.bars = 300 mm

Maximum Main/Dist. bar Diameter =32 mm

Minimum Main bar Diameter =8 mm

Minimum Dist.bar Diameter =8 mm

Maximum Dimension to be used for Trapizoidal Slab = Average of two parellel sides
Maximum Dimension to be used for General Slab = Maximum of two parellel sides
Beam Data:

Shear Design Data :

Minimun Stirrup Dia =8 mm

Stirrup Legs =2

Minimum Stirrups Spacing = 100 mm

Stirrups Steel Grade Name = FeS00

Effect of Concrete in shear considered
Beam Covers :

Tension Cover =33 mm

Compression Cover = 33 mm

Side Cover =25 mm

Beam sections are designed as Doubly Reinforced Section / : Q———\/_‘_//
Main Bars Detailing Straight + Curtailed .mst.mf"-?
Detailing provision As per 1S 13920 is followed E'ﬂ;ﬁﬁﬁs_mm Engrwg“" e
End Moments are calcultaed at ¢/c distance of the beam span for Reg No. EEMI?_:TT;F[&Q

design 5B cog?ﬁ,ﬁm Iﬂl;annﬂ-ﬁﬂﬂ 100.

G : : ; di Street,
Torsion Moments are considered in beam design ““'“‘Tch:'.‘.': 9282102586 | 9952050643

Email: :uucuhmhuﬂ?gylhun.cum
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH

HEIGHT ‘18.3 M) AVAILING PREMILIM FSI AT DOOH NO. 42" B1HELT,00LONY,

NANGANALLUR ,CHENNAI COMPRISED IN OLD $.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTAMLW 15 NU.46,18 WARD B OF NAMGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNA|

CORPORATION

Anchor bar Dia

Main Steel Grade

No. of division of the beam
Max. Aggregate size

=8 mm
= Fe500
=10
=20

‘«!'ﬁﬁ.ﬁﬂ{ 1).MIE, A
Erﬂﬁgﬁegd. S".ruct ral Enginoer GR-1 (SE-I)
™ g No. SEN2024I003T

GNSULTANTS
SE:'rEat. pailikaranal, Che nnai600 100,

radi &
N Tg:-.?-. 9702402586 | 9852050843
Email: structshankard7@yshoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FEI AT DOOR NO. 42" GTRCLT,00LONY,
NANGANALLUR ,CHENNAI COMPRISFD IN 01 N S NO 29(PART)&30 (PART)
NOCUMENT AS PER PATTA NEW TS NO.36,12 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI
CORPORATION

Annexure - XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

{1) This report to accompany the application for Building Developments

Partl General Data

8.No. Description Information Notes
1. Site Address
2 Name of Owner

3 Name of Registered Developer along with the
Registration Number

4 Name of Registered Architect/Engineer along
with the Registration Number

5 Name of Registered Structural engineer along  [SE/-

\_,k_.—ux...'\_,uuuuyuuuuwuuhwﬁﬂ#iﬂ

with the Registration Number ||72024J4mn3
6 Use of the building IRESIDENTIAL
7 Number of stories above ground level |[STILT+5FLO
{including storeys to be added later, if any) 0s
8 Number of basements below ground level INIL
9 Type of structure RC FRAME
J Load bearing walls
) R.C.C. frame
; R.C.C. frame and Shear Walls
) Steel frame
10 Soil data I8:1893 C1.6.3.5.2
{ soil IS: 1904
) Type o
Design safe bearing capacity INDIVIDUAL  1S: 1892
3 1S: 2131
18: 2720
J
. SHANKAR, tTech(Sthelids. Wz oo
J ET}'&DA Reqd. Strustural Engineer GR-L ke
_ Rza No. Egmﬁuﬁ_r:».'_i.;'-& 37
g §BCONSULTANTS 1
' No.11, Theradi Sseet, Paikararal, Chamnai£00 0.
y il 5262102586 | 9852050843

Emall: structshankur‘i?@yahﬁo.tum
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42" STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA.NEW TS NQ.36,19 WARD R OF NANGANAL I IR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI
CORPORATION

11 Dead lpads (unit weight adopted)
= Earth; 1TBKN/CUM IS: 875 Part 1
+ Water: 10KN/CUM

* Brick masonry:[19.2KN/CUM

¢+ Plain cement concrete 24KN/CUM

* Reinforced cement concrete;25 KN/CUM
* Floor finish 50KG/SQM
e  Other fill materials

12 Imposed (live) loads AKN/SQM
1.5KN/sam | [3: 875 Part 2

Floor loads

Roof loads
Cyclone/Wind N/A i
13 s Speed [S: 875 Part 3
e Design pressure intensity
14 Seismic zone m 18: 1893 (2002)
15 Importance factor 1 15:1893(2002)
) Table 6
16 Seismic zone factor (Z) 0.16 13:1893 Tahle 2
 fr Response reduction factor 15:1893 Table 7
18 Fundamental natural period — approx. 0.298EC | 1S:1893 C1.7.6
19 Design horizontal acceleration spectrum value IS: 1893 C1.6.4.2 |
(An)
20 ¥ Expansion/Separation Joints N/A
21 Building is regular/irregular REGULAR | IS 1893

¥ Enclose detailed drawings drawn to scale for each floor
¢ In case terrace garden is provided, indicate additional fill load and live load
along with the detailed drawings drawn to scale

Part 2 Load bearing masonry buildings

Sl.No. Description Information Notes
N/A I8: 4326 C1.7

1 Building category Read with [5:1893

Zone |1l Il IV V

- ‘

crifl, SHANKA H.Tal:hrﬂrﬁt].llﬁ. MIZSE, FMACCE
CMDA Regd. Structural Enginger GR.I (SE.7) 3
Reg No, SENF2024:4/0027
5B CONSULTANTS
No.#1, Therad! Streat, Pallitaranal, Chornaie0a 100,
Cell: 9282102385 8852050543
Email: structshankar87@yahoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"" STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DUCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI
CORPORATION

2 Basement Provided N/A

3 Number of floors including N/A
Ground Floor (all floors inchiding
stepped floors in hill slopes)

4 Tyvpe of wall masonry N/A

5 Type and mix of Mortar N/A IS: 4326 C1.8.1.2

G Re: size and position of openings N/A I3: 4326 Table 4, Fig.7
(See note No.[1])
* Minimum distance (b5)
. Ratio (by+batbs)/ 1 or
(Batbs}/ 12
s Minimum pier width
between consequent opening
(Ba)
o Vertical distance (ha)

» Ratio of wall height to
thickness 4

Ratio of wall length between
cross wall to thickness

(see note No.2)
IS:4326 C1 8.4.6

7 Horizontal seismic band A
t
b IS: 4326 C1 8.3
t
t

¢ at plinth level NIA
» at window sill level N/A

e at lintel level N/& I8: 4326 C1 8.4.2

IS: 4326 C1 8.4.3

o s i a3 |
ﬂ--w»—w—w—i-u

* at ceiling level N/A [S: 4326 C1 8.4.3
e af eave level of sloping r 5' ; 18: 4326 C1 8.4.3
roof NfA 4 b 4 IS: 4326 C1 8.4.4
e at top of gable walls N/A b P t
» at top of ridge walls N/A
8 Vertical reinforcing bar N/A
at corners and T junction of walls | } b ¢ | 1S:4326C1 8.4.8.
at jambs of doors and window b b ¢ | 1S:4326 C18.4.9
openings NfA
9 Integration of prefab
roofing/flooring elements | | b 18:4326 C1 0.1.4
through reinforced concrete
screed. N/A ﬁ -

=
ErM. SHANKAR, M.Taehfsm.éj,ms. MISSE, FMACCE
CMDA Regd. Structural Enginoar GR-I (SE-1)
Reg No. SEfli2024/410027
SB CONSULTANTS 3
No.11, Theradi Streat, Pallikaranal, Channai500 100
Cell: 5282102588 1 $852050643

Email: structshankardX@yshoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM F31 AT DOOR NO. 42"" STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI

CORPORATION
10 Horizontal bracings in pitched H Food
truss in horizontal plane at the b L |

level of ties in the slopes of
pitched roofs N/A

Notes: (i) Information in Item 6 should be given on separate A4 sheets for all
walls with large number of openings

(ii) IP indicated “Information Provided”

1P indicates “Information to be

provided” NA indicates “Not

Applicable”

Tick mark one box

| Part 3 | Reinforced concrete framed buildings
| Sl No. Description Information | Notes
1 Type of building REGULAR
= Regular frames %FRAMES 18; 1893 C1 7.1
* Regular frames with Shear Walls
# Irregular frames
¢ Irregular frames with Shear Walls
= Soft storey
2 Number of basements INIL
3 Number of floors including ground floor S5+5 TH
FLOOR
4 Horizontal floor system BEAM AND
¢ Beams and slabs SLAB
o Waflles
+ Ribbed floor
» Flat slab with drops
 Flat plate without drops
Er.M. SHANKAR, M.Tech( SSE, FRACCE

CNDA Regd. Structural Engincer GR.I

Reg No. SENI2024/4/0027

5B CONSULTANTS

No.11, Theradi Sirest, Pallikaranai, Chennai-£00 400,
Cell: 5282102586 J B352050643
Email: struclshankarSTivahos.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"° STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTANEW TS NO.36,10 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI

CORPORATION
5 Soil data MEDIUM .
*  Type of soil OIL WITH IS: 1498
* Recommended tyvpe of foundation ISOLATED
-Independent footings OOTING
-Raft
r -Piles
‘ *» Recommended bearing capacity of soil
« Recommended type, length, diameter
and load capacity of piles
+ Depth of water table
= Chemical analysis of ground water
s Chemical analysis of snil
6 Foundations INDIVIDUAL
Depth below ground level ISOLATED
Type FOOTING
Independent
Interconnected
Raft
Files
7 System of interconnecting foundations PLINTH 18: 1893 C1 7.12.1
Plinth beams EAM
Foundation beams %
8 Grades if concrete used in different parts of 25 FOR
building COLUMNS&
M30 FOR
REST
9 Method of analysis used [FEM
10 Computer software used TAAD PRO -
ﬁassr 6
11 Torsion included PHCLUDED I5: 1893 C1 7.9
12 Base shear BASED ON
a. Based on approximate fundamental PPROXIMATE | 15. 1893 C], 7.5.3
period FUNDAMENTAL
b. Based on dynamic analysis RN
c. Ratioofa/b
13 Distribution of seismic forces nngthe REFER SESIMIC | [S:1893 CL.7.7
height of the byildiga. X LPUSTIRIBATION | (provide sketch)

Reg No. SEM2024/4/0037
SB CONSULTANTS

CMDA Regd. Structural Engincer GR (SEI)

No.11, Theradi Sireat, Pallikaransi, Chennai-632 460
Cell: 9282102586 / 9552050543
Email: structshankarS?@yshoa.com

5
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FS| AT DOOR NO. 42"° STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD $.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI

CORPORATION
14 The Column of soft ground storey specially | YES 18: 1893 CL.7.10
designed.
15 Clear minimum cover provided in 18: 456 CL 26.4
+ Footing 50MM
= Column 40MM
+ Beams 25MM
= Slabs 20MM
« Walls
16 Ductile detailing of RC frame
+ Type of reinforcement used Fe 500D I5: 456 CL 5.6
e Minimum dimension of beams 230MM 15: 13920 C1.6.1
= Minimum dimension of columns 18:13920 €1.9.1.2
230MM IS: 456 CL26.5.1(a)
s+  Minimum percentage of reinforcement 19; 13920 CLe.2.
of beams at any cross section 0.20% f,:Sl 26.5.1.1(b) S
ol e e IS: 13920 C1.6.2.2
:e;‘zfnrcement at any section of beam IS: 13920 C16.3.5
» Spacing of transverse reinforcement st blde S0
it 2-d Jength of beams near the ends ko LagaR L. %
100MM
* Ratio of capacity of beams in shear to
capacity of beams in flexure <1
» Maximum percentage of
reinforcement in column
4%
* Confining stirrups near ends of
columns and in beam-column joints
Diameter
Bmm
Spacing
100MM
* Ratio of shear capacity of columns to
maximum seismic shear in the
storey. <1
17 Does the features require clearance by SDRP N/A
Example: High rise building
Prefab building ;@"‘I/——/
Building in hazard prone areas . {i s upi mm‘]‘bm WS

i

Y
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"° STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD S.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANCANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI
CORPORATION

Foundation

i. In case raft foundation has been adopted, indicate K value used for
analysis ofthe raft.

il. Incase pile foundations have been used, give full particulars of the piles,
type, dia, length, capacity

iii. In case of high water table, indicate system of countering water
pressure, and indicate the existing water table, and that assumed to
design foundations.

Idealization for Earthquake analysis

i. In case of composite system of shear walls and rigid frames, give
distribution of base shear in the two systems on the basis of analysis, and that
used for design of each system

ii. Indicate the idealization of frames and shear walls adopted in the
analysis with the help of sketches,

iii. Submit framing plans of each floor

iv. In case of basements, indicate the system used to contain earth pressures.
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Part 4 | Buildings in structural steel
1 Adopted method of o Simple 15:800Cl3.4.4
| design o Semi-rigid 18:800 C1.3.4.5
o Rigid IS:800 CL3.5.6
2 | Design based on o Elastic analysis IS: 800 Section-9 |
t o Plastic analysis SP;6 (6)
3 Floor construction o Composite
o Non composite
o Boarded
< Roof construction o Compaosite
o Non composite
o Metal
o Any other
5 Horizontal force Frames Note: Seismic force As |
resisting system Braced frames per [S:1893 Would
adopted Frames & shear walls depend on system
6 Slenderness ratios Members defined in Table IS 800; C1.3.7
maintained 3.1, IS:800 m
7 Member deflection Beams, Rafters | ¥ M8806T13.13

ErM. SHANKAR, M.Toch(Struct MIE, MISSE FMACCE
CMDA Regd. Structural Engineer GR—? (SE-1)
Reg No. SE/I2024/4/0037
SB CONSULTANTS
No.11, Tharadi Streat, Pallikaranai, Chennai-£00 100

Coll: 9282102586 1 9952086643
Email; structshankar3?@yahoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"° STREET,COLONY,
NANGANALLUR ,CHENNAI COMPRISED IN OLD €.NO.29(PART)&30 (PART)
DOCUMENT AS PER PATTA,NEW TS NO.36,19 WARD -B OF NANGANALLUR
VILLAGE,ALANDUR WITH IN THE LIMITS OF GREATER CHENNAI

CORPORATION
limited to Crane Girders, Purlins =
Top of columns
8 | Structural members o Encased in concrete | 1S: 800 Section-10
Not encased
9 Proposed material o General weld-able 15: 2062
o High strength [5; 8500
o Cold formed [5: 801, 811
o Tubnlar 1S: 806
10, | Minimum metal & Hot rolled sections IS: 800, C1.3.8
thickness Specified for & Cold formed sections | CL3.8.1 to CL3.8.4
corrosion protection e Tubes ClL3.85
11 Structural o Rivets IS: B0O, Section-8
connections o CT Bolts [S: 1929, 2155, 1149
o S HFG Bolts IS 6639, 1367
o Black Bolts IS 3757, 4000
o Welding field IS: 1363, 1367
Shop (Specify welding type IS: 816, 814,1395,
proposed) Compaosite 7280, 3613, 6419,
6560, 813, 9595
Minimum Fire rating {o Rafing... s hour | 18: 1641, 1642, 1643
12 proposed, with 5
method o Method proposed.
-In tumescent painting
-Spraying
-Quilting
-Fire retardant boarding

A

Er.M, SHANKAR, M. Tech(Struct) MTE, WISSE, FHACCE

CMDA Regd. Structu

ra) Engineer GR1 (SE-I)

Reg No. SEMI2024/4/0037

STR

0.

No.11, Theradi Streat, P2

Cell:

Emali; structsha

litkaranal,
9292102586 / 5952050643

nkard7@yahoo.com
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FOOTING DESIGN CAICLILATIONS

Project Name

Client Name

i
i

Engineer Name :

Design File

Analysis File

Analysis Last Modified

Definitions:

i o
2, el

in tension zone
3 £m

4. pact

5. perit
E. A

7. Acr
bar

8, AstPry
9. Astrgd
10, Asy
11. AsvPrv
12. Al

13, A2

14. B

15. Beff
16. BoffB
17, BoffT
18. Bl

18, ColOff

RKS DEV

Unassigned

MS

E:\MS\2025\AANIRUDTH FOUNDATIONS\RKS DEVI\FOO.rcdx
E:\MS\2025\AANIRUDTH FOUNDATIONS\RKS DEVI\rks devi.std

03-01-2026 11:54:49

Coefficient of Thermal Expansion

Strain at level considered, Calculated ignoring the stiffening of the concrete

Average steel strain at level considered
Percentage steel provided

Percentage steel critical as per code
Plan area of footing base

Distance from the point considered to the surface of the nearest longitudinal

Area of tensile reinforcement provided
Area of tensile reinforcement required

Area of shear reinforcement required

Area of shear reinforcement provided
Bearing area of footing at slope of 1:2

C/s Area of column

Width of footing base

Effective width of footing

Footing offset along B below column in plan

Footing offset along B above column in plan

i cCE
H.Tm[SWﬂ,llE.ll.ﬁSE, FHIA
Ergﬁg:mﬂlﬁ:%tmﬂum Eng‘imar;a;nﬁ-l (SE-3)
Pailikaranai, Chennaist0 109.

i Straet,
““'“'Tg:.ﬁ: 5282102586 | 952050643

Email: struetshankar§7@yaheo.com

Width of sloped footing at top
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b=

20.

21

77

73

24,
25,
26.
2
28,
29,
30.
31,
32,
33,
34,
35,
36.
37.
38,
39,
40.
a1,
42,
43,
44,
45,
46,
47,
48,
49,

50.

Neff =
nf =
Mw =
Ec =
Es =
Foss =
Fosu =

Fst =

Leff =
LoffL. =

LoffR

Mex =
Mxx =
My =
My =
Mey =
Myy =
Muy =
Muy' =
Mux =
Mux' =
Netdown
OB =
oL =
OR =

oT =

Depth of footing
Fifertive Depth af fanting
Nepth of fmunding layer
Giround water lovel
Modulus of elasticity of concrete
Modulus of elasticity of steel
Safety factor against sliding
Safety factor against uplift
Stress in steel
Length of footing base
Effective length of footing
Footing offset along L on left side of column
Footing offset along L on right side of column
Length of sloped footing at top
Bending Moment along column D
Bending Moment along column D due to odd shaped column
Eccentricity moment along column D
Total Bending Moment along column D {Mx + Mx' + Mex)
Bending Moment along column B
Bending Moment along column B due to odd shaped column
Eccentricity moment along column B
Total Bending Moment along column B (My + My' + Mey)
Factored moment along column B
Factored Moment along column B due to odd shaped column
Factored moment along column D
Factored Moment along column D due to odd shaped column
= Net downward load
Maximum permissible offset on bottom side of column in plan
Maximum permissible offset on left side of column in plan
Maximum permissible offset on right side of column i
Maximum permissible offset on top side'afeol thhiig W@—Mwm-:z
CilDA Regd. Structural Engineer GR-1 (SE-T)
Reg No. SEfF2024/400037
SB CONSULTANTS
No.1, Theradi Strect, Pallikaranai, Chennai400 130,

l‘;er'I: 9282102386 / 8352050643
Email: structshankar$T@vahoo.com
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51.

5?7

23,
54.
55.
56.
57.
58.
59.
60.
61.
62,
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74.
75.
76,
77.
78.
79,
80.
81.

P1

n

P2 =
P3 =
P4 =

Pdelta

Pt =
Pu =
q =
sp =
S5Pu =
SPuL =
SPUR =
SPuB =

SPuT =

1l

Templ

n

Temp2
TV =
Vu =
Vus =
Vx =
Wy =
Waterpr

Waterup
Wer =

WFoot

WFootc

WSail

X =

Zy =

Axial load for footing sizing

Snil pressure at corner 1

Sail pressure at corner ?

Soil pressure at corner 3

Soil pressure at corner 4

Column Load to be transferred by reinforcement
Calculated percentage tensile reinforcement
Factored axial load

Surcharge Load

Spacing Between bars at outer most layer
Upward Soil Pressure

Upward Soil Pressure from left

Upward Soil Pressure from right

Upward Soil Pressure from bottom
Upward Soil Pressure from top

Design shear strength of concrete

Peak Hydration temperature

Seasonal Temperature Variations

Nominal shear stress

Design shear force

Strength of shear reinforcement

Shear along major axis

Shear along minor axis

= Upward water pressure

Upward force due to water

Surface Crack Width

Add. Wt. due to difference in concrete and soil density
Weight of footing and column with concrete density

Weight of soil covering footing area

Section modulus of footing base along L

Section modulus of footing base along B : 3 o, SE202
T HiET
NOAT, Theras strenl, Pallika :
Eh TEINITRNG] T haan
Coll: 9282102256 1 agrn o

Emai/: struetshankarg

I§ -1
ligl
iy

& e
9952050843

T@ﬁ"ﬂ'“ﬂﬁ.ﬁ;n

ok BAm
ALl 10
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Code References:

IS 456
Parameter Reference
1. Ptmax : cl. 26.5.2.1
2. Ptmin C.2652.1
3. Pt Cl. 38
4, Te Cl.40.21
5. Tcmax Cl.40.2.3
6. Asv Cl. 404
i Min Shear Reinf: Cl. 26.5.1.6
8. Max Stirrup Spacing Cl. 26.5.1.5
9. Punching Shear design Cl. 31.6.3
10. Load transfer Cl.34.4
11. Ptnominal Cl.345.2
12, Crack width calculation : Annex-F
13, Cracking Cl.35.3.2

BS 8007 (For Early / Initial Thermal Cracking)

1. Surface Zone for suspended slab Figure A.1

2. Surface Zone for ground slab Figure A.2

3 Factors for the calculation of minimum reinforcement Table A.1
Design Code IS 456 : 2000 + IS 13920 : 2016

Footing No FC1

Column No C1 { 230 mm X 600 mm)

Analysis No 208

Concrete Grade :
Steel Grade

Clear Cover

M25  N/sgmm
Fed415 N/sgmm

40 mm

ErM, smnmﬂ%;’”/

H.MIE, MISSE, FuACEE
CMDA Regd. Structyral Enginesr GR-; (SE-T) :

Reg No. SE/V2024/4/0037
R SB CONSULTA NTS
0.11, Theragj Street, Pallikaranaj, Chennai£00 10
Cell: 9292102806 / 5982050543 -
Email; ltru:!shantari?@yahao.cam
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Df : 4M

Dw : iMm

Density of Soil = 18 kN/cum
Soll Bearing Capacity = 200

Permissible SBC Increase for EQ =
Permissible SBC Increase for Wind

Live Load Reduction = 50

Design cross section by :

Footing Type Sloped
Footing Size (Lx B x D)
Column Offset : 50 mm

kN/sgm

25 %

= 25 %
%

Average pressure

2250mm X 1900mm X 600mm, d =300mm

Without considering Effect of Water Table

Footing Self Wt., F1 = 45.81
Soil Weight, 51 = 0.00 kN
Total Weight, W1 = Fl+51
= 4581 kN

Offset Along L (Loff) = 825
Offset Along B (Baff) = 835

Check For Maximum Soil Pressure:

Critical Load Combination =

Pcomb = 883.79 kN
P = Pcomb + W1
P = 929.60 kN
Mx = -9.16 kNm
My = -36,19 kNm

kN

mm

[3]: (LOAD 5: DL) +(LOAD &: LL) +{LOAD 2: EQ-X)

MACCE
M Toch(struet MIE, WSSE.
E""ﬁgﬁ'iﬂimm Engineer GR (SE)
a o Nb, SE/L202414/0037
SB GUNSULTANTS —
No. 41, Theradi Street, Pamkanna!,chenn;;a
oA Call: 9202102586 | 8952050643
Email: structshanka @37@yahoo.co
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L = L e =

P/A
Mn/Zx

l

217.45 kN/sgm

5.72 kN/sgm

My/Zy = -26.73  kN/syi

Maximum Soll Mregsure = 240.0  hnJsgm
Allowable Soil Pressure = 1.25x200 kN/sgm
= 250 kN/sgm

Check For Minimum Soil Pressure:

Critical Load Combination = [2] : (LOAD 5: DL} +(LOAD 6: LL) +(LOAD 1: EQX)
Pcomb = 679.87 kN

P = Pcomb + W1

P = 725.68 kN

Mx = 7.21  kNm

My = 31.66 kNm

P/IA = 169.75 kN/sgm

Mx/Zx = 4.5 kN/sam

My/Zy = 23.39 kN/sgm

Minimum Soil Pressure = 141.86 kN/sqm
> ]

Design For Bending:
Bottom Reinforcement Along L:

Critical Load Combination

[24] : 1.5 (LOAD 5: DL) +1.5 (LOAD 4: EQ-Z)

Pu = 1164.68 kN
Mux = 64.04 KkNm
Muy = -3.19  kNm
P/A = 272.44 kN/sgm
Mx/Zx = 39.95 kN/sgm
or M, SHARKAR, M.Tach{Struct) WTE, MISSE, FRACCE
My/Zy = 236 kN/sqm CMD2 Regd. Structural Enginger GR-1 [SE-1)
Reg No. SET20242420037
SB CONSULTANTS
Ala 48 Thaeqed Ripant |'||:i:a_-“-1-.:-_a .':h_:.“-.:__:'_:!‘if.ill.

Deff = 552 mm R i A i

!':|_-E.':.': T
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Beff = 526.25 mm

SPu = 312.39 kN/sgm

Mu = SPu X B X Loff X Loff / 2
= 201.99 kNm

Pt = 0372 %

Ast Rqd (BM) = 1081 sgmm

Ast Pryv (Distributed Across Total Width)

= 1100 sgmm

Top Reinforcement Along L:

= 14-T10 @ 150

(D+dmin) /2 = 450.00 mm

<= 1000 mm, Hence
Ast = Min Pt for Top Reinforcement X [(D+dmin)/2] X B
= 0.06% X 450 X 1900
= 513 sqmm
Ast Prv (Distributed Across Total Width) = 9-T10 @ 300 c/c
= 628 sgmm

Bottom Reinforcement Along B:

Critical Load Combination =

Pu
Mux
Muy
B/A
Mx/Zx
My/Zy

Deff
Leff
SPu

lll

1201.98 kN
= -11.96 KNm

= -53.58 kNm

= 281.16 kN/sgm

-7.46  kN/sgm

It

-39.58 kN/sgm

n

536 mm
= 893.75 mm
= 320.74 kN/sgm

= SPu X L X Boff X Boff / 2

[20] : 1.5 (LOAD 5: DL) +1.5 (LOAD 2: EQ-X)

ErM, SHANMH:LWBCE

CHIDA Regd. Structural Engineer GR-I (SE-)
Reg No. SENU2024/4/0037
SB CONSULTANTS
Ne.11, Theradi Street, Pallikaranal, Chennai€00 100.
Coll: 9282102586 / 5952050643
Email: structshankar2?@yahoo.com
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= 251.58 kNm
Pt = 0.285 %
Aot Rod (RM) = 1265 samm

Ast Prv (Distributed Acrass Tatal Length)-

1414  sgmm

Top Reinforcement Along B:

18-T10 @ 135

Min Pt for Top Reinforcement X [(D+dmin)/2] X L

(D+dmin) /2 = 450  mm
<= 1000  mm, Hence

Ast =

= 0.06% X 450 X 2250

Ast Prv (Distributed Across Total Length)=

707

608 sgmm

sgmm

Design For Shear:

One Way Shear Along L:

Critical Section @ d from Column Face

552 mm

Critical Load Combinatian =

Pu
Mux
Muy
P/A
Mux/Zx
My/2y

Deff
Beff

SPu

1164.68 kN
64.04 kNm

-3.19 kNm
272.44 kN/sgm
39,95 kN/sgm

-2.36  kN/sgm

358 mm
1346.95 mm
312.39 kN/sgm

Ne.11, Theradi Street, Pallikaranai, Chennai-500 100

10-T10 @ 300 ¢/c

Er.M. SHANKAR, .1,
CMDA Regd. Structural En

[24] : 1.5 (LOAD 5: DL) +1.5 (LOAD 4: EQ-2Z)

Q—I/-x_/

a'.'E'msﬁl FM.‘.CCE

ginser GR-1 (SE-)

Reg No. SE2024/4/0037
58 CONS ULTANTS

Ceil: 9282102586 9952050643

Email; slmclshanlml?@y

ahoo.com
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L=

Vu

Ty

Te

Tw

SPu X (Loff - d) X B
162,01 kN

Vu / (Bett X Deff)
0.34  N/sgmm
043 N/sgmm

Te

One Way Shear Along B:

Critical Section @ d from Column Face

536 mm

Critical Load Combination =

Pu
Mux
Muy
P/A
Mx/Zx
My/Zy

Deff
Leff
S5Pu
Vu

Tv

Tec

Tv

1201.98 ki
-11.96 kNm
-53.58 kNm
281.16 kN/sgm
-7.46  kN/sgm

-39.58 kN/sgm

350 mm
1659.62 mm
320.74 kN/sgm
SPu X (Boff-d) X L
215.78 kN

Vu / (Leff X Deff)
0.37 N/sgmm
0.39  N/sgmm

Tc

Design For Punching Shear:

Critical Section @ d/2 from Column Face

[20] : 1.5 (LOAD 5: DL) +1.5 (LOAD 2: EQ-X)

ErM, SHANKAR, M.Tach{Struct MIE, MISSE, FMACCE
CMDA Regd. Structural Engineer GR-I (SE-T)
Reg No. SE/V2024/4/0037
SB CONSULTANTS
No.11, Thefadi Street, Pallikaranai, Channai- 00 100
Cell: 9282102586 / 9952050643

Email- Structehankar®i@yalon ~
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= 272 mm
Critical Load Combination = [20] . 1.5 (LOAD 5: DL) +1.5 (LOAD 2! [Q-X)
Pu = 1201.98 kN
Mux = -11.96 kNm
Muy = -53.58 kNm
P/A = 281.16 kN/sqm
Mx/Zx = -7.46  kN/fsgm
My/Zy = -39.58 kN/sgm
Deff = 459 mm
Leff = 1144 mm
Beff = 774 mm

Punching Perimeter

Punching Area

SPu =

WVu =

Tw =

Tc =

Tw <

L}

3836 mm

£ 1761337.76  sgmm
Average Pressure

281.16 kN/sgm

SPuU X ((L X B)-(Leff X Beff))
953.02 kN

Vu / Punching Area

0.541 N/sgmm

1.104 N/sgmm

Te

Load Transfer Check For Load Transfer From Column To Footing

Critical Load Combination = [20] : 1.5 (LOAD 5: DL) +1.5 (LOAD 2: EQ-X)
Pu = 1201.98 kN
A2 = 0.14 sgm
A = 789  sqm ‘\;l«
Base Area = 428 sgm Er.M. SHANKAR, M.Tec MISSE, FMACCE

CMDA Rngd Structural Engineer GR-1 (SE-I)
Al > Base Area Reg No. SE/I20241410037

SB CONSULTANTS

No.11, Theradi Street, Pallikaranai, Chennai £00 100,
Cell: 92821025865 1 9952050643
Email: structshankarS7@yahoo.com
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Thus, Al - 428

I

Modification Factor

SquareRoot(A1/A2)
Thus, Madificatinn Factor
Concrete Bearing Capacity
= 3105 kN

Concrete Bearing Capacity

SquareRoot(A1/A2) <=2

5.5291

?

0.45 X Fck X Modification Factor X Column Area

Pu, Hence Safe.

e

= Y o

Er.M. SHANKAR, R.:u\hilmlﬂ.llﬁ. WISSE, FIMACCE

CMDA Regd. Structural Engineer GR-I (SE-I)
Reg No. SEMT/2024/4/0037
SB CONSULTANTS
No.11, Theradi Street, Pallikaranal, Chennai-500 100.
Cell: 9282102585 / 9952050643
Email: structshankard7@yahoo.com
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COLUMN DESIGN CALCULATIONS

Project Namie | Unasslgned

Client Name . Unassigned

Engineer Name : Unassigned

Design File : E:\MS\2025\AANIRUDTH FOUNDATIONS\RKS DEVI\COL.rcdx
Analysis File : E:\MS\2025\AANIRUDTH FOUNDATIONS\RKS DEVI\rks devi.std
Analysis Last Modified 03-01-2026 12:36:34

Definitions Of Terms:
All forces in units kM and m
All reinforcement details like area, spacing are mm

Grade Of steel for & mm dia. bars is Fe250. It is irrespective of the grade of steel defined by user in
column design.

Neutral axis angle for resultant design moment is with respect to local major axis.

1 B =5 Stiffness proportion factor at joint { column stiffness/sum of stiffness of all
members connected at joint)

2 Au = Elastically computed first order lateral deflection.{Relative deflections)

n

3 El
in tension zone

Strain at level considered, Calculated ignoring the stiffening of the concrete

4 Em = Average steel strain at level considered

5 acr = Distance from the point considered to the surface of the nearest longitudinal
bar

6 Ag = Gross area of the column cross section

T Aeff = Effective area of column / wall considered for shear check in sqmm

2] Ak = Area of confined concrete core

9 Ash = Area of link cross section

10 b = Effective Width of Column in mm

11 beff = Effective Width of Column in mm

12 B = Width / Smaller Dimension of Celumn in mm

13 d = Effective Depth of Column in mm /\\ /Q_V_‘/
14 deff = Effective Depth of Column in mm

Er M. SHANKAR, M.Tech(Struct) WIE, MISSE, FMACCE
CMDA Regd. Structural Engineer GR-1 (SE-I)
Reg No. SEMI2020/410037

5B CONSULTANTS -

No.41, Theradi Straet, 'Pafll's:—:air_:e.rf..t h" :Jﬂ 109,
Coll: 9282102588 | 82320805
Email’ strisl ankar Tyahao.com
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15 D =
16 Dk =
by Ec =
18 Es ®
19 FeParm =
20 Fst =
21 FstPerm
22 Fck =
23 Fy 5
24 h =
25 Hu =
26 Hs =
27 k =
28 Max =
29 May =
30 Mminx =
31 Mminy =
32 Muv =
IS 13920 - 2016
33 Mux =
34 Muy =
35 MCap =
36 MRes =
37 Pb -
38 Pd =
39 Pu =
40 Puz =
41 Pu_Total
42 Q =
story)

43 5 =

Depth / Larger Dimension of Column OR Diameter of Circular Column in mm

Diameter Of core measured to the outside of circular link
Modulus of elasticity of concrete

Modulus of elasticity of steel

Permissible Stress in Concrete required in N/ (sgmm)

Stress in steel

= Permissible Stress in Steel required in N/ (sgmm)
Characteristic compressive strength of concrete cube in N/sqmm
Yield Stress Of Steel in N/sgmm

Lenger dimension of rectangular link measured to its outer face
Total lateral force acting within the story(Story shear)

Height of the story (Floor height)

Reduction factor for slenderness moments

Additional moment due to slenderness about major axis (Along D)
Additional moment due to slenderness about minor axis (Along B)
Moment due to minimum eccentricity along D

Moment due to minimum eccentricity along B

Moment capacity of web portion of wall as per clause 9.4.2 and Annes A of

Factored moment Along D (Momemt About Major Axis)

Factored moment Along B (Momemt About Minor Axis)

Moment capacity of section for NA angle at design Pu

Resultant design moment at angle to local major axis

Axial capacity of column along B as defined in 39.7.1.1

Axial capacity of column along D as defined in 39.7.1.1

Factored axial force

Axial load on column as defined in 39.6

= Sum of Axial loads on all column in the story (Gravity Load)

Stability Index (factor for checking sway/ non sway condition for 2 given

A

Link Spacing Er.M. SHANKAR, M.Tech{Struct) BTE, MISSE, FMACCE
CMDA Regd. Structural Engineer GR-1 (SE-1)
Reg No. SE202414/6037
SB CONSULTANTS
No.11, Theradi Strset, Paliikaranzi, Chiennai g0 120,
Cail: 9222102586 / 9952050643

LT TR N Ry e o e T T
mall: structshankarST@avatioo.com
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44 Shear Strength Enhancement Factor = Multiplying factor for shear strength of
concrete as per 40.2.2

45 Vur = Meetored resultant shea fuice acliog v Uig coluiin

16 Vuw = Fuctored sheor foree Along

47 Vuy = Factored shear force Along D

48 Wer = Surface Crack Width

49 WerPerm = Permissible Crack Width required in mm

50 B = Itis a Neutral Axis angle corresponding to load angle to find out MCap

Code References:

IS 456

ELEMENT CLAUSE / table

1 Manx area of reinforcement : 26.53.1-a&b

2 Min area of reinforcement : 26.53.1-a&b

3 Min number of bars 26.5.3.1c

4 Minimum Eccentricity Calc g 254 8392

5 Effective Length : 25,2

b Slenderness Moments : 253 &39.7

7 Design for axial loads 39.3

a8 Design for axial loads And uniaxial bending : 39.5

9 Design for axial loads And Biaxial bending : 39.6

10 Design of horizontal links : 26.53.2 I—l?“mmr‘
11 Designshearstrength 40,2 E?é‘ﬁgﬂ‘:ﬁ:ﬁt:‘m Eﬂﬁgﬁm (SE)
12 Stiffness Proportion Factor, B : E-1 R&“ggt?gﬁu h?‘ginﬂm ..
13 Stability(Index, Q) : E-2 NoM, 12::?1 :2?;:.:;;“;:?';'52050 §43

14 Crack width caleulation : 3.8 Email: structshankard7

15 Multiplying factor to Beam Stiffness for effective length calculation ’ SP 241983
APPENDIX D
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ELEMENT CLAUSE / table

1 Spacing of special conhining reintorcement : 10.4 and 7.6

& C/s area of special confining reinforcement ! 7.6.1

3 Applicability of boundary element : 10.4.1

4 Muv-Moment Capacity of Web : Annex

5 Additional Compressive Force in BE § 10.4.2

6 Check for BE in tension and compression ; 10.4.2.1and 10.4.3

7 Shear include due to Beam : 7.5

8 Minimum Flexural Strength of Column 7.2

9 Shear Check at Column Joint 9.1

10 Length of wall to thickness ratio : 10.1.3

11 Type of wall & Minimum reinforcement : 10,14

12 Largest diameter of longitudinal steel bar : 10.1.8

13 Shear reinforcement in RC wall : 10.2.3

14 Special confinement reinforcement in Boundary Element : 10.4.4
15 Minimum vertical reinforcement across horizontal construction joint 10.7

Sway Calculation (Stability Index)

For Global-X Direction

Level Load Name Storey Height (m) Gravity Load P (kN) Relative Displacements
(mm) Storey Shear (kN) Stability Index Sway Condition
A P c D BxC/(AxD)
Omto25m LOADI1:EQX 2.5 22659.54 2.578 491,143 0.048 Sway
25mte55m LOAD L EQX 3 21893.173 5.626 491.143 0.084 Sway
55mio85m LOADI1:EQX 3 18234.65 5.985 477.673 0.076 Sway
BS5mtollSmlOoAD1:EQX 3 14423586 5.731 443.949 0.062 Sway
115mtol4s5m LOAD 1: EQX 3 10657.858 5.075 383.062 0.047

Sway
145mtol17.5m LOAD1:EQX 3 6833.085 3945 284.053 0.032 Non
Sway

Er M. SHANKAR, M.Toch(Struct MIE, MISSE, FRACCE

- E‘l}
A Regd. Structural Engineer GR-T {s
o gtdﬂ No. SE/202414/0037
SB CONSULTANTS e
1, Theradi Street, Pallikaranal, Chenna ;
! c.':ll: 9282102506 | §952050643
Emaii: structshankard7{@yahoo.com
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17.5m to 20.5m LOAD 1: EQX 3 3365.891 2.454 156.347 D.018 Non
Sway

205 e 23.5m LOAD 1. EQX 3 119.417 2,63 9.666 0.02 Non Sway
For Global-Y Direction

Level Load Name Storey Height (m) Gravity Load P (kN) Relative Displacements
{mm) Storey Shear (kN) Stability Index Sway Condition

A B C D BxC/(AxD)

Lateral Load case is not been considered in analysis in Global-Y Direction

General Data

Column No. : C1

Level : OmTo25m

Frame Type = MNon-Ductile

Response Reduction Factor = 2

Design Code = IS 456 : 2000 + 15 13920 : 2016

Grade Of Concrete M25  N/sgmm

Grade Of Steel (Main) Fed15 N/sgmm

[

Grade Of Steel (Shear) Fedl5 N/sgmm

Grade Of Steel - Flexural Design Fe415 N/sgmm

n

Grade Of Steel - Shear Design Fed15 N/fsgmm

Column B = 230 mm
Column D - 600  mm

Clear Cover = 50 mm

Clear Floor Height @ B = 1900 mm
Clear Floor Height @ D = 1900 mm
No Of Floors = 1

No Of Columns In Group - 1
Column Type UnBraced

Minimum eccentricity check

One Axis at a Time

ErM. sunun;ﬁémmcca

GR (SE-I)
CMDA Regd. S Enginoer GR1{
Emammm?

Reg
S8 CONSULTAN -
No.11, Theradi Street. patiikaranal, Ehent?;-:uﬂ
2102586 5952050

i1: 92821
Ei:-u structshankadT@yanoo.com
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Code defined D/B ratio : 4

D/B Ratio s 2.61 <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

208

1

Analysis Reference No.

[14] : 1.5 (LOAD 5: DL)-1.5 (LOAD 1: EQX)

Load Combination

Critical Location= Bottom Joint
Pu = 1190.86 kN
Mux = -9.82 kNm

Muy = -48.69 kNm

Vux = 34.33 kN

Vuy = -3.69 kN

Effective Length Calculation

Calculation Along Major Axis Of Column

Joint  Column Stiffness Beam Sizes Beam Stiffness Beta
Beam 1

{Length x Width x Depth) Beam 2

{Length x Width x Depth) Beam 1 Beam 2

N-m x 10*6 mm mm MN-m x 10%6 N-m ¥ 10”6

Bottom 165.6 No Beam No Beam - - 1

Top 165.6 No Beam 6771 x 230 x 600 - 61.143 0.832
Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Major Axis = 0.94

Calculation Along Minor Axis Of Column Er.,',]_ S

Joint  Column Stiffness P MISSE, Fyys coz
Beam Si 55 1. SEW 20z e ORI (SE.1)
eam Sizes No.11, Thvraas 3? con TA}\:‘rgﬂ
it VOOl Pl
Beam Stiffness Ceit: 93¢ Raranai Char .
Emai: g, f;f:jffs / ggg;é’fgg:!jaa ]
a3y, :
LComy
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Beta

Beam 1

(Length x Width x Depth) Beam 2
(Length x Width x Depth) Bea 1 Bean 2

N-m x 1076 mm mm N-m x 10%6 N-m x 10%6

Bottom 24.334 No Beam No Beam - - 1

Top 24.334 11361 x 230 x 600 No Beam 36.44 - 0.55
Sway Condition (as per Stability Index] = Sway

Effective Length Factor along Minor axis = 2.63

Minimum Eccentricity Check
Since Axial Force is compressive, Min. Eccentricity check to be performed
Most critical case is with Min. Eccentricity check in Y-direction
Minimum Eccentricity Along B :
Minimum Eccentricity = Unsupported Length /500 + B / 30
= 11.47 mm
Mminy = Pu x Minimum Eccentricity
= 23.82 kNm

Slenderness Check

Max Slenderness Ratio(L/B) = 8.26
< 60 (Hence Ok)
Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 0.94
Slenderness Ratio s Effective Length / D

= 2.98, Column not Slender Along D
Column Is Unbraced Along B

Slenderness Check Along B:

M. Toch{Struzcty i
Effective Length Factor = 2.63 CHOA Regd. Siructura &;ﬁﬂéﬁ.gﬁce
eg No. SE2024) :
Slenderness Ratio = Effective Length / B N S8 "-:":"NS4--|I.T)1;:'ﬁ'&sa:r
M, Therad Street, Patikarang;, chan s
= 21.73, Column Slender Along B Cell: 8282102585 995295021‘55“ -
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Slenderness moment alongB = {Pu B/ 2000} (Ley/B)"2
= 84,64 kNm

Design slenderness moment along B

Muzg = 3025.11 leM
Pb = 452.29 kN
Reduction factor 'k' for slenderness moment = (Puz - Pu) / (Puz-Pb) <=1

= 0.71 <=1, Hence k=071
Mslindy = kx 64.64
= 46.09 kNm

Calculation of Design Moment

Direction Manalysis Mmin (Abs) Mdesign Msindx (Abs) Mdesign-final

A B C E F

Major Axis - Mux 082 - 982 0 -9.82

Minor Axis - Muy -48.69 23.82 -48.69 4609 -94.78

Where

A L% Moments directly from analysis

B = Moments due to minimum eccentricity

C = Maximum of analysis moment and min. eccentricity = Max (A,B)

E = Moment due to slenderness effect

F £ Final design Moment = Max{C- Top Bottom , D- Top Bottom) + E

Final Critical Design Forces o aisee FHA

Pu = 1190.86 kN 1. SHANKAR, IO ?::T:r AR (S

R o, SENO AT

Mux = -9.82  kNm e CONSULTANTS Pl

Muy =  -9478 kNm The ”":‘dir:rrj
q-; I _t rshankard]@yahoo.com
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Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 3.56
Reinforcement Provided= 10-T25
Load Angle = Tan-1(Muy/Mux)
= 24.08 deg

MRes = 895.29 kNm

MCap = 96.17 kNm

Capacity Ratic = MRes/ MCap

= 099 <=1

Shear Calculation Along DAlong B
Critical Load Combination [20]: 0.8 (LOAD 5: DL) +1.5 (LOAD 3: EQ+Z) [18] : 0.9 (LOAD 5:

DL} +1.5 (LOAD 1: EQX)

Design shear force, Vu (kN) -28.0405 -30.9067

Fu (kN) 513.66 481.97

Deff, Beff (mm)537.5 167.5

Aeff (sgmm) 123625 100500

Design shear stress, Tv Vu /(B x Deff] Vu /(D x Beff)

Tv (N/sgmm) 0.2268 0.3075

Pt(s%) 1779 1.778

Design shear strength, Tc (N/sgmm) 0.7867 0.7867

Shear Strength Enhancement Factor (Compressive Force) 1+3xPu/(BxDxFck)
14986 1.5755

Shear Strength Enhancement Factor (Tensile Force) - -

Shear Strength Enhancement Factor (max) 1.5 15

Shear Strength Enhancement Factor  1.4986 1.5

Enhanced shear strength, Tc-e (N/sqmm) 1.1789 1.18

Design shear check Tv < Tc x Enhancement factor  Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required Shear Links Not Required

Er.M. SHANKAR, M.Tech(Struet) MIE, MISSE, FMACCE
CMDA Regd. Structurai Engineer GR.1 (SE-T)
Design Of Links Rg’%’ggifgﬂfﬁm?
No.11, Theradi Streat, Pallikaranai, Chennai
L Ch £00 1
Cell: 9282102585 1 9952050515 ©
Email: structshankar2?@yahoo.com
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Links in the zone where special confining links are not required

Mol Links
Diameter of link= 83 mm
S Max. longitudinal bar dia / 4

= 6.25 mm

Criterion for spacing of normal links

Min. Longitudinal Bar diaX 16 = 400 mm
Min. dimension of column = 230 mm
Max. 300 mm = 300 mm

Provided spacing = 225 mm

Table For Links

Reqguired Provided

MNormal Design Shear Design  Ductile Design  Normal Zone

Link Dia, 8 --- B Tt

Spacing225  — -— 225 —

General Data

Column No. : C1

Level : 25mTo55m

Frame Type = Naon-Ductile

Response Reduction Factor E 3

Design Code = IS 456 : 2000 + 1S 13920 : 2016

Grade Of Concrete M25  N/sgmm

Grade Of Steel (Main) Fe4l5 N/sgmm

Grade Of Steel (Shear) Fed4l5 Nfsgmm

]

Grade Of Steel - Flexural Design = Fed15 N/sgmm

Grade Of Steel - Shear Design = Fed415 N/sgmm

Column B = 230 mm

Ductile Zone

ErM. SHANKA P—;ﬁ“&w

CMDA R.W,E'IH'M‘ 0N, MISSE, FMACCE
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Column D = 600  mm

Clear Cover = 50 mm

Clear Hoor Height @ B = 2400  mm

Clanr Moor | leight & D 100  mm

No Of Floors = 1

No Of Columns In Group = 1

Column Type UnBraced

Minimum eccentricity check One Axis at a Time
Code defined D/B ratio : 4

D/B Ratio ; 2.61 <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

274

Analysis Reference No.

Load Combination [14] : 1.5 (LOAD 5: DL} -1.5 (LOAD 1: EQX)

Critical Location= Bottom Joint
Pu = 1125.18 kN
Mux = 711 kNm
Muy = -55.72 kNm
Vux = 37.89 kN
Vuy = 16 kN
‘29%——/
Er.M. SHANKAR, H.:;Lwﬂﬁ MISSE, FMACCE
CMOA Regd. Structural Engineer GR-I (SE-I)

Effective Length Calculation R%Hgoﬁ{?ﬁﬁgﬁ?;?
Calculation Along Major Axis Of Column No.t1, E'r:;c:j;“;:ﬂp;:gk;?;ZIEEEE??SM o
Joint  Column Stiffness Beam Sizes Beam Stiffness Beta Emai: strustahsnkarsT@yahoo.com
Beam 1
(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam 2

M-m x 10”6 mm mm MN-m x 10M6 N-m x 1076

Bottom 138 Mo Beam 6771 x 230 x 600 - 61.143 0,832
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Top 138 No Beam 6771 x 230 x 600 - 61.143 0.819
Sway Condition (as per Stability Index) = Non Sway
Effective Lungth Factor along Major Axls = n.87

Calculation Along Minor Axis Of Column
Joint  Column Stiffness
Beam Sizes

Beam Stiffness

Beta

Beam 1

{Length x Width x Depth) Beam 2
{Length x Width x Depth) Beam 1 Beam 2

N-m x 1046 mm mm N-m x 1046 N-m x 10%6

Bottom 20.278 11361 x 230 x 600 Mo Beam 3644 - 0.55
Top 20.278 11361 x 230 x 600 No Beam 36.44 - 0.527
Sway Condition (as per Stability Index) = Sway

Effective Length Factor along Minor axis = 1.55

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed
Most critical case is with Min, Eccentricity check in Y-direction

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Length /500 + B/ 30

= 12.47 mm

Mminy = Pu x Minimum Eccentricity
T Ev1. SHANKAR, W.Teok{St ME, MissE, FuAcee

CMDA Ragd. Structural Engineer GR-1 (SE.

Slenderness Check Reg No. § Py
- _ SB CONSULTA

Max Slenderness Ratio{L/B}) = 10.43 No.11, Theradi Stest, Pa!likamnar(-:rg;mﬂ.mg "

» 60 (Hence OK) Coll: 3282102386 7 9952050843 :

Email; structshankarSTdyahoo.com
Column Is Unbraced Along D

Slenderness Check Along D:
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Effective Length Factor = 0.87

Slenderness Ratio = Effective Length / D
= 3,48, Column not Slender Along D
Column Is Unbraced Along B
Slenderness Check Along B:

Eftective Length Factor = 1.55

Effective Length / B

Slenderness Ratio
= 16.17, Column Slender Along B
Slenderness moment along B = {(Pu B/ 2000) (Ley/B)"2
= 33.85 kNm

Design slenderness moment along B

Puz = 2707.03 kM
Pb = 485.49 kN
Reduction factor 'k' for slenderness moment = (Puz-Pu)/ (Puz-Pbj<=1

= 0.71 <=1, Hence k=0.71
Msindy = kx33.85

= 241 KkNm

Calculation of Design Moment

Direction Manalysis Mmin [Abs) Mdesign Msindx (Abs)  Mdesign-final
Iy B C E F
Major Axis - Mux 711 - 711 0 7.11 Q_M
Minor Axis - Muy -65.72 225 5572 241 -79.82) SHANKAR TR P
Py ) MRS CLE Flliore
AOA ':1"':3':. S:n;z_-;wil. i cH, MIE. MISSE Faa SCE

Engimaer GRLT iSE. T
i o o winel (DE-1)
19 SEH20244410037
i .:DHS“F AN A
Where bors it an ONLITANTS

| _._.._-_..._,';i-_,:.fks:enai_CJ.-;;!”&;J_;UE 190
A = Moments directly from analysis il a1 5952050643

iS il ot f
b5 '"1”"‘?'1*‘f-@"'ﬁ""ﬂi‘-f'.:rrr:.

P b,

B = Moments due to minimum eccentricity

C = Maximum of analysis moment and min. eccentricity = Max (A,B)
E = Moment due to slenderness effect

F = Final design Moment = Max(C- Top Bottom , D- Top Bottom) + E
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Final Critical Design Forces

Pu = 1125.18 kN
Mux = 711 kNm
Muy = -79.82 kNm

Resultant Moment (Combined Action)
Moment Capacity Check

Pt Calculated = 2.79
Reinforcement Provided= 4-T25+ 6-T20
Load Angle & Tan-1{Muy/Mux)
= 8491 deg

MRes 80.14 kNm

MCap 86.07 kNm

Capacity Ratio = MRes/ MCap
= 093<=1
Shear Calculation Along DAlong B

Critical Load Combination
DL) +1.5 (LOAD 2: EQ-X)

Design shear force, Vu (kN) 43,9149 37.8888
Pu (kN) 1087.47 1110.54

Deff, Beff (mm)537.5 167.5

Aeff (sgmm) 123625 100500

Design shear stress, Tv Vu / (B x Deff) Vu /(D x Beff)
Tw(N/sgmm) 0.3552 0.377
Pt(%) 1.394 1.394

Design shear strength, Tc (N/sgmm)} 0.7236 0.7236

Shear Strength Enhancement Factor (Compressive Force)

2.0556 2.326

[16] : 1.5 (LOAD 5: DL) -1.5 (LOAD 3: EQ+2)

[11]: 1.5 (LOAD 5:

ErM. SHANKAR, &mm MISSE, FMACCE

A Regd. Structural Engineer GR-1 (SE-T)
. ‘fq No. SEN202414/0037
SB CDHSULTJ&HIE' e in
14, Theradi Street, Pallikaranai, Chenna i
- Cn::: 9282102586 | 9952050643
Email: structshankardT@yahoo.com

1+3xPu/(BxD xFck)
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Shear Strength Enhancement Factor (Tensile Force) - -
Shear Strength Enhancement Factor (max) 1.5 1.5
Shear Strength Enhancement Factor 15 1.5

Enhanced shear strength, Tc-e [N/sgmm) 1.0854 10854

Design shear check Tv < Tc x Enhancement factor  Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required Shear Links Not Required
Design Of Links

Links in the zone where special confining links are not required

MNormal Links
Diameter of link= 8 mm
> Max. longitudinal bar dia / 4

= 6.25 mm

Criterion for spacing of normal links

Min. Longitudinal BardiaX 16 = 320 mm
Min. dimension of column = 230 mm
Max. 300 mm = 300 mm

Provided spacing = 225 mm

Cev v uoewee G oo Ee OO Qoo e e e e

: N
— -

Lo o S 9

Table For Links

Required Provided

Normal Design Shear Design  Ductile Design Normal Zone  Ductile Zone

Link Dia. 8 = = 8

Spacing 225 - - 225 -— f\-&

Er N, SHANKAR, W Ted(Struct ME, WSSE, FUACCE
CMDA Regd. Structural Engineer GR1 (SE1)
Reqg No. samnzm:gfu;r

General Data SB CONSULTAN hennai-500 100,

o e st
; Cell: 926210

Column No. : Cl a “:ﬂ;  hankarT@yahoo.com

Level 55mTo85m

Frame Type = Non-Ductile
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Response Reduction Factor = 3

Nasign Tnde = IS A56 ; 2000 + |5 13920 : 2016
Grade Of Cnnrrete = M?5  Nfsgmm
Grade Of Steel (Main) = Fedl5 N/sgmm
Grade Of Steel (Shear) = Fe415 N/sgmm

1

Grade Of Steel - Flexural Design

Grade Of Steel - Shear Design

Fed15 N/sgmm

Fe4l5 N/sqmm

Column B = 230 mm

Column D = 600  mm

Clear Cover = 50 mm

Clear Floor Height @ B = 2400  mm

Clear Floor Height @ D = 2400  mm

Mo Of Floors = 1

No Of Columns In Group = 1

Column Type UnBraced

Minimum eccentricity check One Axis at a Time
Code defined D/B ratio 4

D/B Ratio : 2.61 <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

421

Analysis Reference No,

Load Combination

Critical Location= Top Joint
Pu = 907.54 kN
Mux = -47.96 kNm
Muy = 62.03 kNm
Vux = 41.26 kN
Vuy = 33.13 kN

[14] : 1.5 (LOAD 5: DL) -1.5 (LOAD 1: EQX)

ErM. smm,cm\mimm, HISSE, FMACCE

etructural Engineer GR-E (SE-i)
- Regdog No. SE/LI20241413037
B CDNSULTAI_\IEhS -
41, Theradi Street, Pallikaranai, Cnenria 500
o Cell: 9282402548 § D952050843
Email: imﬁhlﬂ"ﬂ”@?ihﬂm
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Effective Length Calculation

Calculation Along Major Axis Of Column

Joint  Column Stittness Beam Sizes Beam Stiffness Beta
Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x 1046 mm mm N-m x 106 MN-m x 106

Bottom 138 No Beam 6771 x 230 x 60O - 61.143 0.819
Top 138 MNo Beam 6771 x 230 x 600 - 61.143 0.819
Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Major Axis = 0.87

Calculation Along Minor Axis Of Column
Joint  Column Stiffness
Beam Sizes

Beam Stiffness

Beta

Beam 1

(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam 2

N-m x 1046 mm mm N-m x 10"6 N-m x 106

Bottom 20,278 11361 x 230 x 600 No Beam 36.44 - 0.527
Top 20.278 11361 x 230 x 600 No Beam 3644 - 0.527
Sway Condition (as per Stability Index) = Sway
Effective Length Factor along Minor axis = 1,53

Minimum Eccentricity Check I\L‘%——‘L_\_/
; : < AR, W1 I, TBSSE, FMACCE
Since Axial Force is compressive, Min, Eccentricity check to be pe#ﬁwntgﬁlﬁﬁﬁ inginoer GR-1 {SE-1)

- s . o ! . Req Na. BEL 0241400037
Most critical case is with Min. Eccentricity check in X-direction o CONSULTANTS .
. - : 41, Theradi Strest, Palitkaranat, Cheanal 69
Minimum Eccentricity Along D: No S bl H.“ms“ﬂ
Minimum Eccentricity = Unsupported Length / 500+ D /30  Email: s \ o
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= 248 mm
Minimum Eccentricity = 20 mm
Mminx = Pu x Minimum Eccentricity
= 22.51 kNm

Slenderness Check

Max Slenderness Ratio{L/B) = 10.43
< 60 (Hence Ok)
Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 0.87
Slenderness Ratio = Effective Length / D

= 3.48, Column not Slender Along D

Column Is Unbraced Along B

Slenderness Check Along B:
Effective Length Factor = 1.53
Slenderness Ratio = Effective Length / B

= 15.97, Column Slender Along B
Slenderness moment along B =

= 26.6  kNm

Design slenderness moment along B

2102.9 kN

Puz

Pb

I

564.93 kN

Reduction factor 'k’ for slenderness moment
= 0.78 <=1, Hence k=0.78
Msindy = kx26.6

= 20.68 kNm

Calculation of Design Moment

Direction Manalysis Mmin (Abs) Mdesign

A B C E F

(Pu B/ 2000) (Ley/B)"2

(Puz-Pu)/(Puz-Pb)<=1

ErM. SHANKS;LMSMKH.HIE. MIZSE, FMACCE

CMDA Regd. Structura! Enginesr GRI (SE-I)
[ o0 No. SE20241/0037
TS 58 CONSULTANTS
0,11, Theisdi Strest, Pallikaranal, Chennal 290 40
Call: 5282102558 § %&&fﬂ"&ﬁﬁgm -
Email: strucishankard} @wahoo.com

Mslindx (Abs) Mdesign-final
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Major Axis - Mux

-47.96 2251 -47.96 0

-47.96

Minor Axis - Muy 62.03 -— 62.03 20.68 82.71

Where

A = Maments directly fram analysis

B = Moments due to minimum eccentricity

C = Maximum of analysis moment and min. eccentricity = Max (A,B)
E - Moment due to slenderness effect

F = Final design Moment = Max(C- Top Bottom , D- Top Bottom) + E

Final Critical Design Forces

Pu = 807.54 kN
Mux = -47.96 kNm
Muy = 82.71 kNm

Resultant Moment (Combined Action)
Moment Capacity Check

Pt Calculated = 133
Reinforcement Provided= 8-T16+ 2-T12
Load Angle 2 Tan-1{Muy/Mux)

= 59.89 deg

MRes 95.61 kNm

MCap 99.11 kNm

Capacity Ratio = MRes/ MCap
= 096<=1
Shear Calculation Along DAlong B

Critical Load Combination
DL) +1.5 (LOAD 2: EQ-X)

Design shear force, Vu (kN) 59.4714

Er.M. SHANKAR, \LT MIE, MISSE, FMACCE
CMDA Regd. Structural Enginser GR-I (SE-I)
Reg No. SE/MI2024/4/0037
SB CONSULTANTS
No.14, Theradi Street, Pallikaranal, Chennai-6af, "ol
Cell: 5262102586 [ 338203843
Emall: structshankar9? @yahoz.com

[16] : 1.5 (LOAD 5: DL) -1.5 (LOAD 3: EQ+Z) [11] : 1.5 (LOAD 5:
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Pu (kN) 890.97 907.54
Dell, Bell (i) 542 172

Aeff (sgmm)  124GC0 103200

Design shear stress, Tv. Vu / (B x Deff) Vu/ (D x Beff)

Tv (N/sgmm) 0.4771 0.3958

Pt (%) 0.665 0.665

Design shear strength, Tc (N/sgmm) 0.5482 0.5482

Shear Strength Enhancement Factor (Compressive Force)

1.8577 2.0553

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max)
Shear Strength Enhancement Factor 1.5

Enhanced shear strength, Te-e (N/sgmm)

Design shear check Tv < Tc x Enhancement factor

15

15

Shear Links Design Shear Links Not Required

Design Of Links

1+3xPu/(BxDxFck)

0.8223 0.8223
Tv < Tc ¥ Enhancement factor

Shear Links Not Reguired

Links in the zone where special confining links are not required

Normal Links

Diameter of link= 8 mm
> Manx. longitudinal bar dia / 4
= 4 mm

Criterion for spacing of normal links

Min, Longitudinal Bar diaX 16 = 192
Min. dimension of column = 230
Max. 300 mm = 300 mm

Provided spacing = 175 mm

Table For Links

Required Provided

mm

mm

Er.M. SHANKAR, I;M

CMDA Regd. Structural Enginesr GR-1 (SE-I)
Reg No. SEM2024/410037
SB CONSULTANTS
Mo.11, Tharadi Straet, Pallikaranal, Channat-€30 100.
Cell: 8282102535 1 5952050643
Email: structshankard7@yahoo.com
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Mormal Design Shear Design  Ductile Design Normal Zone  Ductile Zone

Link Dia. 8 S22 S g8 pas

Spacing 175 178

General Data

Column No. C1

Level 85mTo11.5m

Frame Type = Non-Ductile

Response Reduction Factor = 3

Design Code = IS 456 : 2000 + IS 13920 : 2016

Grade Of Concrete = M25 N/sgmm

Grade Of Steel (Main) Fe415 N/sgmm

Grade Of Stee| (Shear) Fed4l5 N/sgmm

Fe415 N/sgmm

Grade Of Steel - Flexural Design

Fe415 N/sqmm

Grade Of Steel - Shear Design

Column B = 230 mm
ColumnD = 600 mm

Clear Caver = 50 mm

Clear Floor Height @ B = 2400 mm
Clear Floor Height @ D = 2400 mm
No Of Floors = 1

No Of Columns In Group = 1
Column Type UnBraced

Minimum eccentricity check One Axis at a Time
Code defined D/B ratio : 4

D/B Ratio 2.61 <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No. = 503

Er.M. SHANKAR, M.Toch(Struct) MIE, WISSE, FMACCE

A Regd. Structural Engineer GR-1 (SE-I)
- ?taq No. SEM/2024/4/0037
SB CONSULTANTS )
No.11, Thesadi Street, Paltikaranal, Chenna
Cell: 9282102586/ 9452050643
Email: structshankard?@yaheo.com



-

¢ U 9O © O ¢ U 0 @ @ &t O O @ s o

L I

Load Combination = [19]: 0.9 (LOAD 5: DL) +1.5 (LOAD 2: EQ-X)
Critical Location= Top Jeint

Fu = 116,29 kM

Mux = 2501 kNm

Muy = 53.92 kNm

Viix = 3556 kN

Vuy = 16.65 kN

Effective Length Calculation

Caleulation Along Major Axis Of Column

Joint  Column Stiffness Beam Sizes Beam Stiffness Beta
Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

MN-m x 106 mm mm N-m x 1046 N-m x 10°6

Bottom 138  No Beam 6771 x 230 x 600 + 61.143 0.819
Top 138 No Beam 6771 x 230 x 600 - 61.143 0.819
Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Major Axis = 0.87

Calculation Along Minor Axis Of Column 9’_1,_\_/
Joint  Column Stiffness ErM. Emﬂmﬂmsm;ﬁ,ﬂﬁl WISSE, FMACCE

CMDA Regd. Structural Engineer GR-1 (SE-)

Beam Sizes . SE/2024i410037
i 58 CONSULTANTS
Beam Stiffness No.11, Theradi Street, pallikaranal, Chennai-00 100.
T Cell: 9282102586 | 9952080843
Beta Email: structshaniard?7@yahoo.com
Beam 1
(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam 2
N-m x 106 mm mm N-m x 106 N-m x 1046
Bottom 20.278 11361 x 230 x 600 No Beam 3644 - 0.527



v ¥ VvV N O 9V O § S VvV E G BV P e O 80 8 o

-

L

= w 2

Top  20.278 11361 x230x 600 No Beam 36.44 - 0.527
Sway Condition (as per Stability Index) = Sway
Effective Length Factor along Minor axis = 1.53

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed
Most critical case is with Min. Eccentricity check in X-direction

Minimum Eccentricity Along D:

Minimum Eccentricity = Unsupported Length / 500 + D / 30
= 248  mm

Minimum Eccentricity > 20 mim

Mminx = Pu x Minimum Eccentricity

= 11.07 kNm

Slenderness Check

Max Slenderness Ratio(L/B) = 10.43
< 60 (Hence Ok)
Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 0.87
Slenderness Ratio = Effective Length / D

= 3.48, Column not Slender Along D
Column |s Unbraced Along B

Slenderness Check Along B:

Effective Length Factor = 1.53

Slenderness Ratio = Effective Length / B
= 15.97, Column Slender Along B
Slenderness moment alongB = (Pu B/ 2000) (Ley/B)*2
= 13.08 kNm £

£, SHANKAR, TS M MSSE, FEACH
Design slenderness moment along B CMDA Regd. Structural Eng .
Reg Ma. smﬂlﬂmg3
Puz = 1997.35 kN §B CONSULTANTS -
No.14, Theradi Street, Pailikaranal, Che nnli-: g

Pb = 570.67 kN ! Call: 9282102506 9952065064

Email: structshankard?@yahoo.com
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Reduction factor 'k' for slenderness moment = (Puz - Pu) / (Puz-Pb)<=1
= 1.09> =1, Hence k=1
Msindy = kx13.08

= 13.08 kNm

Calculation of Design Moment

Direction Manalysis Mmin (Abs) Mdesign Msindx (Abs)  Mdesign-final
A B C E F

Major Axis - Mux -25.01 11.07 -2501 O -25.01

Minor Axis - Muy 5309 - 53592 13.08 &7

Where

A = Moments directly from analysis

B = Moments due to minimum eccentricity

C = Maximum of analysis mament and min. eccentricity = Max (A,B)

E = Moment due to slenderness effect

F = Final design Moment = Max(C- Top Bottomn , D- Top Bottom) + E

Final Critical Design Forces

Pu 446.29 kN

Mux -25.01 kNm

Muy = 67 kNm ELM.§ r\v—\,\_/
T, SHAN
CMDA n.;: R MTochStke e, yyse FMACCE

Resultant Moment (Combined Action) Reg No. SE-TZUHMMDJ?

Moment Capacity Check Cell 9282102535 ; “;.Chenna.
Pt Calculated = 1.07 - ‘mﬂkarﬂ'@r::::s Sih
Reinforcement Provided= 4-T16 +6-T12

Load Angle = Tan-1(Muy/Mux)
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E= 69.53 deg

MMes = 71.52 kNm

MCap = 75.65 kNm

Capneity [intin = Mies/ MChp

= 095<=1

Shear Calculation Along DAlong B

Critical Load Combination [16]: 1.5 (LOAD 5: DL) -1.5 (LOAD 3: EQ+Z) [22]: 0.9 (LOAD 5:

DL) -1.5 (LOAD 1: EQX)

Design shear force, Vu (kN) 56.011 35.562

Pu (kN) 693.22 446.29

Deff, Beff (mm)542 172

Aeff (sgmm) 124660 103200

Design shear stress, Tv. Vu /(B x Deff) WVu /(D x Beff)

Tv (N/sgmm) 0.4493 0.3446

Pt(%) 0.537 0.537

Design shear strength, Tc (N/sgqmm) 0.5034 0.5034

Shear Strength Enhancement Factor (Compressive Force) 1+3xPu/(BxDxFck)
1.6673 1.5189

Shear Strength Enhancement Factor (Tensile Force) - -

Shear Strength Enhancement Factor (max) 5 1.5

Shear Strength Enhancement Factor 1.5 1.5

Enhanced shear strength, Tc-e {N/sgmm) 0.7551 0.7551

Design shear check Tv < Tc x Enhancement factor  Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Reguired Shear Links Not Required

Design Of Links

Links in the zone where special confining links are not required

Normal Links 9_""\—/
=T M SHANKAR, M Tech(SOuct ME, MSSE FMACEE

Diameter of link= 8 mm dedeimanliy o0 Stk
MDA Regd. Structura! E"glﬁ'EGF GR-1ISET

Heg No. SET202414i0027
SB CONSULTANTS
. i o No.1 e’vﬁ SUE‘.L_:IFF.H.‘!HEI,Ch-:r..-ni-ﬁﬁﬂ 140
Cell: 8282102588 1 9952050543
Email; structshankard Ty ahos.com

> Max. longitudinal bar dia / 4
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Criterion for spacing of normal links

Min, Longitudinal Bardia X 16 = 192
Min. dimension of column = 230
Max. 300mm = 300 mm

Provided spacing = 175 mm

Table For Links

Required Provided

MNormal Design Shear Design  Ductile Design Narmal Zone  Ductile Zone

Link Dia. 8 - - 8

Spacing 175 — - 175 -

General Data

Column No. : c1

Level 11.5mTo 14.5m

Frame Type = Non-Ductile

Response Reduction Factor = 3

Design Code = IS 456 : 2000 + 1513920 : 2016

n

Grade Of Concrete

Grade Of Steel (Main)

Grade Of Stee| (Shear)

n

Grade Of Steel - Flexural Design

Grade Of Steel - Shear Design

n

Column B = 230 mm
Column D = 600 mm
Clear Cover = 50 mm
Clear Floor Height @ B = 2400 mm
Clear Floor Height @ D = 2400 mm

No Of Floors = 1

M25  N/fsgmm
Fedl5 N/fsgmm
Fed415 N/sgmm
Fe415 N/sgmm

Fe415 N/sgmm

Er.M. SHANKAR, M.Teck{Struct) MIE, MISSE, FMACCE

CMDA Regd. Structural Engineer GR-I (SE-1}
Req No. SEU2024/4/0037
S8 CONSULTANTS
No.11, Tharadi Street, Pallikaranazi, Channai-608 100.
Cell: 9282102586 1 9952050643
Email: strucishankard7@yahoo.com
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No Of Columns In Group = 1
Column Type UnBraced
Minimum eecentricity cherk

Code defined D/B ratio 4

D/B Ratio : 2.61 <=4 Hence, Design as Column

Flexural Design (Analysis Forces)

Mne Avis ot o Time

Analysis Reference No. = 585

Load Combination = [19] : 0.9 [LOAD 5: DL} +1.5 (LOAD 2: EQ-¥)
Critical Location= Top Joint

Pu = 315.18 kN

Mux = -24.69 kNm

Muy = 49.71 kNm

Wux = 3236 kN

Vuy = 16.96 kN

Effective Length Calculation
Calculation Along Major Axis Of Column

Joint  Column Stiffness

Beam Sizes Beam Stiffness Beta

L

- @ o

Beam 1
(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beamn 2

N-rm x 1076 mm men N-m x 1076 N-m x 10"6

Bottom 138 No Beam 6771 x 230 x 600 - 61.143 0.819
Top 138 No Beam 6771 x 230 x 600 - 61.143 0.819
Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Major Axis = 0.87

ErM. SHANKAR, M.Tech{Struct) ME, MISSE, FNACCE
CMDA Regd. Structural Enginser SR-1{SE-I)
Reg No. SEI024/4C03T
&8 CONSULIANTS

Wo.H, Thezadi Stres! 02

Criis 57 1y SRS

Calculation Along Minor Axis Of Column

it "
EL L
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Joint Column Stiffness

Beam Sizes

Beam Stiffness

Rrla

Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

MN-m x 1046 mm mm  N-mx 1046 N-m x 106
Bottom 20.278 11361 x 230 x 600 No Beam 36.44
Top 20,278 11361 x 230 x 600 No Beam 36.44
Sway Condition (as per Stability Index) = Sway
Effective Length Factor along Minor axis = 1.53

Minimum Eccentricity Check

— 0.527

- 0.527

Since Axial Force is compressive, Min. Eccentricity check to be performed

Most critical case is with Min. Eccentricity check in X-direction

Minimum Eccentricity Along D:

Minimum Eccentricity =

= 248  mm
Minimum Eccentricity = 20 mm
Mminx = Pu x Minimum Eccentricity
= 7.82 kNm

Slenderness Check

Max Slenderness Ratio(L/B) = 10.43
< 60 (Hence Ok)
Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 0.87
Slenderness Ratio = Effective Length / D

= 3.48, Column not Slender Along D

Column Is Unbraced Along B

Unsupported Length / 500+ D/ 30

ErM. SHANKAR, M.Tech(Struct) MIE, MISSE, FMACCE
CMDA Regd. Structural Engineer GR-1 (SE-I)
Reg No. SEMU2024/450027
SB CONSULTANTS
No.11, Therad! Stroet, Pallikaranal Chensaif00 100

Call: 9282102386 / 5952050543
Email: structshankarS7@vahoo.com
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Slenderness Check Along B:
Cffective Length Factor - 1.53
Slenderness Rafin = Fffective | enpth / B
= 15.97, Column Slender Along B
Slenderness moment along B = (Pu B/ 2000) (Ley/B)r2
= 9.24  kNm

Deslgn slenderness moment along B

]

Fuz 1929.49 kN

Pb 573.99 kN

]

Reduction factor 'k’ for slenderness moment = (Puz-Pu)/(Puz-Pbjec=1
= 1.19>=1, Hence k=1

Msindy = kx9.24

= 9.24 kNm

Calculation of Design Moment

Direction Manalysis Mmin (Abs) Mdesign Msindx (Abs)  Mdesign-final
A B C E F
Major Axis - Mux -2469 782 -2469 0 -24.69
Minar Axis - Muy 4971 - 4871 9.24 58195
Where
A = Moments directly from analysis
B = Moments due to minimum eccentricity
G = Maximum of analysis moment and min. eccentricity = Max (A,B)
E E Moment due to slenderness effect
F = Final design Moment = Max{C- Top Bottom , D- Top Bottom) + E
Cr.i SHANKAR, & WISSE FMACCE
CMDA Regd. Structuxal Engineer GRA (SE-L)
Reg No. SEAG4NRIIY

Final Critical Design Forces §5 CONSULTA

- No.14, Therzdi Steeet, Paliaranal, Channai£l0 100,

Celi; 82027102388 1 8852050631
Er-¥: ctructshonkar3T@yahoo.com
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Pu = 315.18 kN
Mux = -24.69 kNm
Muy = 58.95 kNm

Rusullenl Mool (Cornbined Aclivi)
Moment Capacity Check

Pt Calculated = 0.91
Reinforcement Provided= 4-T16 + 4-T12
Load Angle = Tan-1(Muy/Mux)
= 67.28 deg

MRes 63.91 kNm

MCap = 72.49 KkNm

Capacity Ratio MRes/ MCap
= 0.88==1
Shear Calculation Along DAlong B

Critical Load Combination
DL) -1.5 (LOAD 1: EQX)

Design shear force, Vu (kN) 53.4573 32.3634
Pu (kN) 496.57 315.18

Deff, Beff (mm) 542 172

Aeff (sgmm) 124660 103200

Design shear stress, Tv Vu / (B x Deff) Vu/ (D x Beff)
Tv (N/sqgmm) 0.4288 0.3136

Pt (%) 0.455 0.455

Design shear strength, Tc (N/sgmm) 0.4704 0.4704
Shear Strength Enhancement Factor (Compressive Force)

1478 1.3665

[16] : 1.5 (LOAD 5: DL) -1.5 (LOAD 3: EQ+Z)

[22] : 0.9 (LOAD 5:

1+3xPu/(BxDxFck)

Shear Strength Enhancement Factor (Tensile Force) - -
Shear Strength Enhancement Factor (max) 15 15 ErM SHAMJ\;Lﬁ;—Irs—/
e Rm HAE, WSSE, FMACCE

Shear Strength Enhancement Factor 1.478 1.3665

Enhanced shear strength, Tc-e (N/sgmm)

0.6953 0.6428

CHDA Regd. Structural Engineer GR-1(SE.1)
Reg Neo. SEL2024/4/0037
SB CONSULTANTS
No.11, Tharadi Streat, Paliikaranal, Chonmai00 100.
Celi: 5282102586 / 995205064
Email: structshankard7@yahoo.com
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Design shear check

Shear Links Design

Design Of Links

Tv < Tc x Enhancement factar

Shear Links Not Required

Tv < Tc x Enhancement factor

Shear Links Nul Reguired

Links in the zone where special confining links are not required

Normal Links
Diameter of link= 8 mm
> Max. longitudinal bardia / 4

= 4 mm

Criterion for spacing of normal links

Min. Longitudinal Bar dia X 16
Min. dimension of column
Max. 300 mm = 300

Provided spacing =

Table For Links
Required Provided

Normal Design Shear Design

= 192 mm
= 230 mm
mm

175 mm

Ductile Design Normal Zone

Link Dia. 8 — 5 a8 -
Spacing 175 - - 175 e
General Data

Column No, c1

Level : 145mTol7.5m

Frame Type = Non-Ductile

Response Reduction Factor = 3

Design Code =

Grade Of Concrete

Grade Of Steel (Main)

15456 : 2000 + 15 13920 : 2016

M25  Nfsgmm

Fed415 N/sgmm

Ductile Zone

ErM. SHANKAR, uj;u:flnu NIE, MISSE, FMAC
: CE
CMDA Regd. Structural Engineer GR-1 (SE-1)

Reg No. SE/202414/0037
o SB CONSULTANTS
0.1, Theradi Steet, Pallikaranal, Chennai-500 10
Cell: 9282102586 / 9552050643 .
Emaii: structshankard7@vahoo.com
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Grade Of Steel (Shear) = Fe415 N/sgmm

Grade Of Steel - Flexural Design = Fed15 N/fsqmm
Grade Of Steel « Shear Design - FeddS  N/fsyuiin
Culumn B = 230 mm

Column D = 600 mm

Clear Cover = 50 mm

Clear Floor Height @ B = 2400 mm

Clear Floor Height @ D = 2400 mm

Mo Of Floors = 1

No Of Columns In Group = i1

Column Type UnBraced

Minimum eccentricity check One Axis at a Time
Code defined D/B ratio : 4

D/B Ratio : 2.61 <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No. = 667

Load Comhination = [19]: 0.9 (LOAD 5: DL) +1.5 {LOAD 2: EQ-X)
Critical Location= Top Joint

Pu = 189.09 kN

Mux = -25.42 kNm

Muy = 39.68 kNm

Vux = 2557 kN

Vuy = 17.6 kN F‘l:gw
Er . SHANKAR, M.Tach{Struct, MIE. NSSE, FMACCE

CMODA Regd. Structura! Engineer GR-1 (SE-T)

Reg No. SE/V2024/4iG037
Effective Length Calculation 5B CONSULTANTS .
Calculation Along Major Axis Of Column No.1, Tg::?ﬁé‘;ﬁu%“:;'g;'sgg;’;“::;“ﬂ Lo
Joint  Column Stiffness Beam Sizes Beam Stiffness Beta Emai: structshankard7@yahoo.com
Beam 1
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(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam 2

M-m % 107G mm mm Momx 1006 M mx 1008

Bottom 138 No Beam 6771 x 230 x 600 - 61.143 0.819
Top 138 No Beam 6771 x 230 x 600 - 61.143 0.819
Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Major Axis = 0.87

Calculation Along Minor Axis Of Column
Joint  Column Stiffness
Beam Sizes

Beam Stiffness

Beta

Beam 1

(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam 2

N-m x 1046 mim rmm N-m x 106 N-m x 106

Bottom 20.278 11361 x 230 x 600 No Beam 36.44 - 0.527
Top 20.278 11361 x 230 x 600 No Beam 3644 - 0.527
Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Minor axis = 0.7

Minimum Eccentricity Check
Since Axial Force is compressive, Min. Eccentricity check to be performed
Most critical case is with Min. Eccentricity check in X-direction
Minimum Eccentricity Along D:
Minimum Eccentricity = Unsupported Length /500 + D / 30
= 248 mm ErM. SHANKaR, R;;lg"’“’/
Minimum Eccentricity > 20 mm Reg No, ET1202
Mminx = Pu x Minimum Eccentricity No.11, rhnﬂﬁfsk:?NS_ULTAH‘rs

= 4.69 kNm Emajj: a‘mhfﬂn
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Slenderness Check
P aa lsiideiimas ﬂalillﬂfﬁ} 1097
< oo (llence Ok)

Column Is Unbraced Along D

Slenderness Check Along D:
Effective Length Factor = 0.87
Slenderness Ratio = Effective Length / D

5 3.48, Column not Slender Along D
Column Is Unbraced Along B

Slenderness Check Along B:

n

Effective Length Factor 0.7
Slenderness Ratio = Effective Length / B

= 7.3, Calumn Not Slender Along B

Calculation of Design Moment

Direction Manalysis Mmin (Abs) Mdesign Msindx (Abs)  Mdesign-final
A B C E F
Major Axis - Mux -2542 469 -2542 0 -25.42
Minor Axis - Muy 39.68 -- 3968 0 39.68
Where
A = Moments directly from analysis
B = Moments due to minimum eccentricity
c = Maximum of analysis moment and min. eccentricity = Max (A,B)
E = Moment due to slenderness effect
F — Final design Moment = Max(C- Top Bottom , D- Top Bottom) + %_/
Moe b
A IHANKAR o »
WOA Rart o, - gf‘*‘!'-}ﬁ‘af_: E &
< :.. St ”""".':.u-.lff.!:_'r:f' WAL
f .1""“-"' E "'-\:‘...:r it 5."“
B Conar ateliasr i
NO1i The _"_Ij - RSULTANT
Ce e 2:'5?:_1-!”'.*}_} ol . :
Final Critical Design Forces Em :f ?362;63555 ,r’,:nr:fﬂ 600 100
e strucishang s gng - o2 0643
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PU = 189.09 kN
Mux = -25.42 kNm
Muy = 3968 kNm

Resultant Moment (Combined Action)
Moment Capacity Check

Pt Calculated = 0.49
Reinforcement Provided= 6-T12
Load Angle = Tan-1{Muy/Mux)
= 57.36 deg

MRes = 47.13 kNm

kNm

]
=)
i
o
=

MCap

Capacity Ratio MRes/ MCap
= 0.76==1
Shear Calculation Along DAlong B

Critical Load Combination
DL) +1.5 (LOAD 2: EQ-X)

Design shear force, Vu (kN) 49.3117 30.3078
Pu (kN} 303.65 304.4

Deff , Beff (mm) 544 174

Aeff (sgqmm) 125120 104400

Design shear stress, Tv. Vu /(B x Deff) WVu /(D x Beff)
Tv (Nfsgmm) 0.3%41 0.2903

Pt (%) 0.246 0.246

Design shear strength, Tec (N/sgmm) 0.3621 0.3621
Shear Strength Enhancement Factor (Compressive Force)

1.2912 1.3499

Shear Strength Enhancement Factor (Tensile Force) -

Shear Strength Enhancement Factor (max) 1.5 1.5

Shear Strength Enhancement Factor 1.2912 1.3499

Enhanced shear strength, Tc-e (N/sqmm)

[16] : 1.5 (LOAD 5: DL) -1.5 (LOAD 3: EQ+Z)

0.4676 0.4888 No.i, Theradi Sireet, Palliksre

[11] : 1.5 (LOAD 5:

1+3xPu/(BxDx Fck}

Eréd. SHANKAR, w1 Struct) MIE, MISSE, FMACCE
MDA Rege. Structural Enginear GR1 (E.1
Reg No. SET2024141m037
SB CONSULTANTS

% nai, Channais
Cell: 9282102538 7 aasznsu;a;;w .

Emaii: structsha nkard@yahoo.com
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Design shear check

Shear Links Design

Design Of Links

Links in the zone where special confining links are not required

Tv < Tc x Enhancement factor

Shear Links Not Required

MNormal Links
Diameter of link= 8 mm
> Max. longitudinal bar dia / 4

= 3 mm

Criterian for spacing of narmal links

Min. Longitudinal Bar dia X 16
Min. dimension of column
Max. 300 mm = 300

Provided spacing =

Table For Links
Required Provided

Normal Design Shear Design

= 192 mm
= 230 mm
mm

175 mm

Ductile Design Normal Zone

Link Dia. 8 - = 8 LB
Spacing 175 B 175 s
General Data

Column No. ; C1

Level 175mTo 205 m

Frame Type = Non-Ductile

Response Reduction Factor = 3

Design Code =

Grade Of Concrete

(]

Grade Of Steel (Main) =

IS 456 : 2000 + IS 13920 : 2016

M25  N/sgmm

Fe41l5 N/sgmm

Tv < Tc x Enhancement factor

Shear Links Not Requiraed

Ductile Zone

al

AL SHANKAR, M.Tech(Struct), MIE, MISSE, FMACCE
C DA Regd. Structural Engineer GR-[ (SE-])
Reg No. SE/U2024/410037
58 CONSULTANTS
No.41, Tharadi Street, Pallikaranai, Chennai-500 100.
Cell: 9282102586 | 9952050843
Email: siructshankarS7@yahco.com
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Grade Of Steel (Shear)

= Fed15 N/sgmm

Grade Of Steel - Flexural Design =

Grade Of Sleal - Shear Design =

Colimn R =

Colimn N

Clear Cover
Clear Floor Height @ B
Clear Floor Height @ D

Mo Of Floors =

230 mm
AN mm
50 mm
= 2400
= 2400
1

No Of Columns In Graup =

Column Type

UnBraced

Minimum eccentricity check

Code defined D/B ratio :

D/B Ratio

4

2.61 <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No.

Load Combination

Critical Location=

Pu = 115.09
Mux = -83.76
Muy = 17.22
Vux = 11.65
Vuy = 47.93

749

Top Joint
kN

kNm
kNm

kN

kN

Effective Length Calculation

Calculation Along Major Axis Of Column

Joint  Column Stiffness

Beam 1

Fe415 N/sgmm

Fedls N/sgiim

mim

mim

One Axis at a Time

Beam Sizes Beam Stiffness

[13]: 1.5 (LOAD 5: DL) +1.5 (LOAD 4: EQ-7)

Er.M. SHANKAR, M.Toch{Struct) MIE, MISSE, FMACCE

CMDA Regd. Structural Enginaer GR-I (SE-T)
Reg No. SEMI2024/4/0037
S8 CONSULTANTS
Na.11, Theradi Street, Pailikaranal, Chornai-A00 100,
Beta Cell: 9262102586 | 9952050543
mail: structshankarS7@yvanco.com
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(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam ?

M- % 1046 mm mm N-m x 10%6 N-m ¥ 1076

Bottom 138  No Beam 6771 x 230 x 600 = 61.143 0.819
Top 138 Mo Beam 6771 x 230 x 600 - 61.143 0.693
Sway Condition (as per Stability Index) = Naon Sway

Effective Length Factor along Major Axis= 0.83

Calculation Along Minor Axis Of Column
Jaint  Column Stiffness
Beam Sizes

Beam Stiffness

Beta

Beam 1

(Length x Width x Depth) Beam 2
(Length x Width x Depth) Beam 1 Beam 2

MN-m x 10%6 mm mm N-m % 106 MN-m x 106

Bottormn 20.278 11361 x 230 x 600 Mo Beam 36.44 - 0.527
Top 20.278 11361 x 230 x 600 No Beam 36.44 - 0.358
Sway Condition {as per Stability Index) = Non Sway

Effective Length Factor along Minor axis = 0.66

Minimum Eccentricity Check
Since Axial Force is compressive, Min. Eccentricity check to be performed
Most critical case is with Min. Eccentricity check in X-direction

Minimum Eccentricity Along D:

Minimum Eccentricity = Unsupported Length / 500 + D / 30
- 248 mm E’cﬁ"l; mn /Q—_"“/
Minimum Eccentricity > 20 mm R.gm&mﬂ’ﬂf r;?“f
Mminx = Pu x Minimum Eccentricity No, 11, Tﬂrr-.-a, OH&&ULT !'ﬂ's -0)
= 285 kNm e mail m 25;,‘}’;;;%“5“ 520 109
\Eom
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Slenderness Check

Max Slenderness Ratio(L/B)

< bU (Hence UK)

Column le Unbracod Alang D

Slenderness Check Along D:
Effective Length Factor

Slenderness Ratio

10.43

0.83

Effective Length / D

= 3.32, Column not Slender Along D

Column Is Unbraced Along B
Slenderness Check Along B:
Effective Length Factor

Slenderness Ratio

0.66

Effective Length / B

= 6.89, Column Not Slender Along B

Calculation of Design Moment

Direction Manalysis Mrmin (Abs) Mdesign Mslndx (Abs) Mdesign-final

A B C E F

Major Axis - Mux -83.76 285 -8376 0 -83.76

Minor Axis - Muy 17.22 - 1722 0 17.22

Where

A - Moments directly from analysis /\S

B = Moments due ta minimum eccentricity EL’:‘I;H;WR mﬂ' e
C = Maximum of analysis moment and min. eccentricity = Mamﬁfh SH cOHs“LTkms GRI (SE-1)
E = Moment due to slenderness effect Celi: szazm:?;:; w;;{;’mﬂ 3 100.
F = Final design Moment = Max(C- Top Bottom , D- Top Bottom) + EEM" Sthzctshankarg @"-rahcs:f::,

Final Critical Design Forces

9952012875 :1197

'"’d 1#-‘“].{' |"'_'_1.,J| i DN

SJ uwnn 0088
LL00/rIEEDZ AR,

{r3s) - 49 seoufug eimys

FIOVRA IS5 ‘AW fansglysey y ¢ W YHS
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Pu = 115.09 kN
Mux = £32.76 kNm
Muy = 17.22 kNm

Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 0.49

Reinforcement Provided= 6-T12

Load Angle 2 Tan-1(Muy/Mux)

= 11.62 deg

MRes = 8551 kNm

MCap = 2861 kNm

Capacity Ratic = MRes/ MCap

= 096<=1

Shear Calculation Along DAlong B

Critical Load Combination [1]:1.5 (LOAD 5: DL) +1.5 (LOAD 6: LL) [11]: 1.5 (LOAD 5: DL) +1.5
(LOAD 2: EQ-X)

Design shear force, Vu (kN) 49.4484 21.0125

Pu (kN) 129.63 113.88

Deff, Beff (mm)544 174

Aeff (sgmm) 125120 104400

Design shear stress, Tv Vu / (B x Deff) Vu /(D x Beff)

Tv (N/sgmm) 0.3952 0.2013

Pt(%) 0.246 0.246

Design shear strength, Tc (N/sgmm) 0.3621 0.3621

Shear Strength Enhancement Factor (Compressive Force) 1+3xPu/(BxDuxFck)

1.1243 1.1302

Shear Strength Enhancement Factor (Tensile Force) - -
Shear Strength Enhancement Factor (max) kB 15 M. SHA N %
STANAAD M. Tee Struen WE theer o

Shear Strength Enhancement Factor ~ 1.1243 1.1309 WPA Regd. Strvyctypy) Enginaer G cr

ey No. SEm008aans oo Y
Enhanced shear strength, Tc-e (N/sgmm) 0.4071 0.4095 S8 CDNSWTA,.':}E

VO, Theradi Sipaas Sanii-

Celi ‘“L:.-. a-ih.ura.'mé, ’._'r'g-‘-.n"af{:,..j =

= "“hwhasfﬂim-r B iy

B Strtetshonk s rme o 43

"y
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Design shear check Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required

Design UF Links

Tv < Tc x Enhancement factor

Shear Links Not Required

Links in the zone where special confining links are not required

Normal Links
Diameter of link= 8 mm
> Max. longitudinal bar dia / 4

= 3 mm

Criterion for spacing of normal links

Min. Longitudinal Bar dia X 16
Min. dimension of column
Max. 300mm = 300

Provided spacing =

Table For Links

Required Provided
Mormal Design Shear Design
Link Dia. 8

Spacing 175 -

= 192 mm
= 230 mm
mm

175 mm

Ductile Design Normal Zone
= 8 —
175 —

Ductile Zone

ErM. SMHM&WE

CMDA Regd. Structural En, neer GR-1 (SE.
Reg No. ssnmzﬁ:mar i
SB CONSULTANTS
MNoA1, Theradi Stregt, Paliikaranai, Chennai-£50 100
Cell: 9282102585 / 8352050643
Email: structshankarT@yshoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"°
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE, ALANDUR WITH IN THE LIMITS OF
GREATER CHENNAI CORPORATION

BEAM DESIGN CALCULATION

Sr.No.

1

2

Symbol
o =

el -

in tension zone

3

4

10
11
12

13

EM =

Acr =

Adr =

AstCalc

Ast comp

AstCrack

AstPrv
Asv =
Asv Reqd
Asv Total Prv

Asv Torsion

per clause 41.4.3

14
15
16
17
18
13
20
21
22
23

Asvy Torsion Pry

b

n

bw E

Ceff =

L]

Cmin

Cside

Definitions
Angle formed with horizontal by diagonal reinforcement

Strain at level considered, Calculated ignoring the stiffening of the concrete

Average steel strain at level considered

Distance from the point considered to the surface of the nearest longitudinal

Area of diagonal reinforcement in coupler beam

Area of Tension reinforcement required in sgmm

= Ast at compression side

= Area of Tension reinforcement for Crack Width required in sgmm
Area of reinforcement provided at given section in sgmm

Area of shear reinforcement required per meter length in sqmm

= Min area shear reinforcement as per clause 41.4.3

I

Total area of shear reinforcement provided, including that for torsion

Area of Stirrups over the corner bars to resist shear and torsion as

Area of shear reinforcement resisting torsion (outer legs only)
Width of the Beam in mm
Width of Web in mm
Effective Cover of Beam in mm
Clear cover to top and bottom reinforcement in mm
Clear cover to side reinforcement in mm
Effective depth of Beam in mm r\l
Clear cover to reinforcement at compressisM R NKAR, WToch(Strect) MIE iESSE. FMACCE
CMDA Regd. Structural Engineer GR-1 (SE-1)
Depth of Beam in mm Reg No. SEIV2024/4/0037
S8 COMSULTANTS
Distance (c/c) between top-most and bottRgryyrinstsbimee!, Palikaranal, Channai£00 100.

Ceil: 9282102506 / 9952050643
Email: struttshankardT@yahoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI| AT DOOR NO. 42"
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE,ALANDUR WITH IN THE LIMITS OF
GRFATFR CHENNAI CORPORATION

24 Df = Thickness ot Flange in mm

25 Ec = Modulus of elasticity of concrete

26 Es - Modulus of elasticity of steel

27 FcPerm = Permissible Stress in Concrete required in N/sgmm

28 Fst - Stress in steel

29 FstPerm = Permissible Stress in Steel required in N/sgmm

30 Legs = Number of legs of the shear reinforcement

31 lo = Effective Length of Beam in mm

32 Mh = Hogging Moment of Resistance in kNm

33 Ms = Sagging Moment of Resistance in kNm

34 MTu = Converted Bending Moment due to Torsion at a section in kNm
35 Mu = Factored Bending Maoment in Limit State at a section in kNm
36 Mud = Total Design Moment = Mu + MTu in kNm

37 Mulim = Limiting Moment of Resistence of Singly Reinforced Section
ia MNA angle () = It is @ neutral axis angle corresponding to load angle to find out
MCap

39 Pecle = Calculated percentage compression steel

40 Ptcle = Calculated percentage tension steel

41 Ptmin = Minimum percentage steel as per code

42 PtPrv = provided percentage steel

43 R £ Moment Ratic Mud/Bd2

44 Reinf = Rebar arrangement provided

45 sp = Spacing Between bars at outer most layer

46 Spcl to Spch

]

Max Stirrup Criteria in mm

47 Stirrup Dia = Diameter of shear stirrups in mm E’E“* 5”*"‘%5!. KTee MISSE, FMA
MDA prte: Wk, FIRACCE

] ! ] ; Reﬁd St 2er QR SE.

48 SvCalc Stirrup spacing calculated as per Asv in mm Reg Na. SE1120280 im0+ (SE-)
_ 1 i SB CONSULTANT:
49 Cuby = Stirrup spacing provided in m No.11, Theradi Siraer :l,---.f,_'.'r." "
Coli: 92824m=n 1o opoh ML g
50 Tc = Permissible Shear stress in concrete at a given Sﬁmﬁj&ﬁ]ﬂqﬁfp Ca F"'mEﬁ\E
sl .\‘-."‘-'_:{-__ '.I-:hIL_ .

widM

as per Tensile reinforcement
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"°
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S5.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE,ALANDUR WITH IN THE LIMITS OF
GREATER CHENNAI CORPORATION

51 Teg = Earthguake inducted shear stress in N/sgmm

52 Teep = Permissible value of shear stress for checking of coupling action in N/sgmm
53 Tu = Factored Torsional Moment in Limit State at a section in kNm
54 Tv = Shear stress due to Vud in N/sgmm

55 VD+L = Shear force 1.2x(Dead Load + Live Load) in kN

56 Ve = Shear capacity of concrete section due to Tcin kN

57 Vi = Factored Shear Force in Limit State at a section in kN

58 Vu-Al = VD+LLeft - 1.4 x (MsLeft + MhRight)/L in kN

59 Vu-A2 = VD+LLeft + 1.4 x (MhLeft + MsRight)/L in kN

60 Vu-Bl = VD+LRight + 1.4 x (MsLeft + MhRight)/L in kN

61 Vu-B2 = VD+LRight - 1.4 x (MhLeft + MsRight)/Lin kN

62 Vud = Design Shear Force (Max of Vus and Vu-sway) in kN

63 Vue = Earthquake inducted shear in kN

64 Vu-sway = Max of (Vu-Al and Vu-A2) & (Vu-B1 and Vu-B2) in kN
65 Vus = Vud - Vc Design Shear Force for reinforcement, in kN

66 Vut = Total Shear Force =Vu+ VTuin kN

67 VTu = Converted Shear Force due to Torsion at a section in kN

68 Wer = Surface Crack Width

69 WerPerm = Permissible Crack Width required in mm

70 X1 £ Smaller ¢/c dimension of outermost Stirrups

71 Y1 = Larger ¢/c dimension of outermost Stirrups

All 6mm diameter bars are assumed 250 grade with fy = 250 N/sgmm

All Forces are in 'kN', 'kNm', Stress in 'N/sgmm’' & Dimension are in 'mm’. ,—\\9—_1—4/

Code References

S
a6 No.M, Therag: gma CDHS" SSULTANTS
Sr.No. ltem Clause / Table Efnii: $28210258¢ ; 33520500 -_'_:.‘.'r 100,
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"°
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE,ALANDUR WITH IN THE LIMITS OF
GREATER CHENNAI CORPORATION

1. Ptmax : 26.5.1.1

2. Ptmin : 26.5.1.1

3. MTu 41.4.2

4. VTu 41.3.1

5, Ptclc 38

B. Te 40.2.1

i Tcmax 40.2.3

8. Asy 40.4

: Min Shear Reinf: 26.5.1.6

10. Max Stirrup Spacing ; 26.5.1.5
11. Shear Reinf - Torsion 26.5.1.7
12, Side Face Reinforcement

13, crack width calculation : Annex-F
14, cracking Clause 35.3.2

IS 13920 - 2016

Sr.No. Item Clause / Table

1. Ptmax : 6.2.2

2. Ptmin : 6.2.1

3 Astmin : 6.23&6.24

4, Svele 6.3.5

5. Shear Capacity : 6.3.4

6. Coupling Beams: 10.5

Group Gl

Beam No Bl

Analysis Reference (Member)

Beam Length 11361 mm
Breadth (B) 230 mm

26.5.1.3
Er.M. SHAHHAR,:I;;}HMIJ’.HLE. HISSE, FMACCE
CMDA Repd. Structural Engineer GR-1 (32.1)

SB CONSULTANTS
No.11, Theradi Street, Pallikaranai, Chennzitrn 100
Cell: 9282102586 / 995205067
Emall: strucisha nkard7@vzhos.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42"°
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE,ALANDUR WITH IN THE LIMITS OF

GREATER CHENNAI CORPORATION

Lepth (D) ] Ly mm
Effective Depth (d) : 545
Design Code : IS 456

Beam Type Regular Beam
Grade Of Concrete (Fck) : M25
Grade Of 5teel (Main) : Fedl15s
Grade Of Steel (Shear) : Fed15
Top/Bottom Clear Cover {Cmin)

Side Clear Cover : 25

Es 3 2x1075 N/sgmm
Ptnominal (%) (Bn) ; 0.2

Flexure Design

Beam Bottom Beam Top

Left Mid Right Left Mid  Right

Critical L/C - RCDC 10 11 11

Mu (kNm} 8149 4174 8523 12556

Tu (kNm) 508 476 476 299

MTu (kNm) 10.77 101 101 6.36

Mud (kNm) 9227 5184 9533 13191

Mulim (kNm) 236 236 236 236

R 1.351 0.759 1.395 1.931 0.932
Ptmin (%) (A) 0.205 0.205 0.205 0.205
Ptclc (%) (B') 0.401 0.218 0.415 0.594
Peclc (%) (C) O 0 0 0
PtPrv (%) 0.451 0.271 0.451 0.783

AstCalc (sgmm) 502.5 273.42 520.5 744.07

AstPrv (sgmm) 565.5 339.3 565.5 981.74

mm
N/sgmm
M/sgmm
N/sgmm

25 mm
mm

%4

11 11 10
5355 116,85
476 3.29
101  6.98
63.65 123.83
236 236
1.813

0.205 0.205
0.27 0.553

0] 0

ErM. SHANKAR H:;ESL%_I/-\__/

tME, WISSE, Pt
CMDA Regd. Structurg) Engineer 0]y Ig.?.-“-;“

Reg No. SEX2024/4/0037
338.73 6933 Nott Therear i CONSULTANTS

Stroet Fallkkarana. ¢ f
ey S 1 .vhi:"ﬁ?f-;ﬂﬁ#
Cell: 5282102786 1 995768000~ OO
Email: strucishank 310266y

EYinca.com

0.321 0.783

402,12 981.74

IRET W DY
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI| AT DOOR NO. 42"°
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S5.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARLD -8 UF NANGANALLUK VILLAGE ALANDUR WITH IN THE LIMITS OF
GRFATFR CHFNNAI CORPORATION

Reinforeement Provided3 T12

2-T12 3-T12 3-712

2-T12 2-T25 2-T16 2-T25

Mote: Calculation of Ast

AstCalc = Max {B',C}x B X d (for Mu>0)

AstCalc = Bnx B X d (for Mu =0}

Where,

A = Ptmin = Min % area of flexural reinforcement

B' = Picle = Maximum of % reinforcement required for Bending Moment and

Min % area of flexural reinforcement (A)

Bn = Ptnominal = Nominal % area of reinforcement
C = Pccle = % area of compression reinforcement required
D = AstCrack 5 Area of reinforcement required for Crackwidth

Shear Design

left Mid Right

Critical L/C - RCDC 10 11 11

PtPrv (%) 0.321 0321 0321

Vu (kN) 85.66 B8.08 B88.08

Tu (kNm) 508 476 4.76 /\LEQ'W
VTu (kN) 3531 331 331 Er.M. SHANKAR, MTech 4 MIE, MISSE, FMACCE

CHDA Regd, Structural Enginesr GR-1 (SET)

Vut (kN 120,97 121.18 121.18 Reg No. SE//2024/4/0037
UReE SBCONSULTANTS
Tv (N/sgmm) 097 097 0.97 Wo.11, Theradi Street, Pallikaranal, Chennzi£20 100.
Nfsmmm) 1011 o, 9282102886 | 9952080643
Tc (N/sgmm) 041 041 041 Email: structshankard7@yahoo.com

Ve (kN) 5091 50.91 50.91
Vus=Vut-Vc (kN)70.06  70.27 70.27

Legs 2 2 2
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO, 42N
STREET,COLONY, NANGANALLUR ,CHENNAI| COMPRISED IN OLD
S.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE,ALANDUR WITH IN THE LIMITS OF
GREATER CHENNAI CORPORATION

Stirrup Rebar 8 8 8

Asy Torsion (sgmm) 353.511 333.201 347.8
Asv Torsion Prv (sgmm) 543.46 543,46 543.46

Asv Reqd [sgmm/m)  356.06 357.11 357.11

SvCalc {mm) 185 185 185

SvPrv (mm) 185 185 185

Asy Total Prv (sgmm)  543.46 543.46 543.46

Maximum Spacing Criteria

Basic
Spel=0.75d = 409 mm
Spc2 = 300 mm
For Torsion
{¥1 =190, Y1 =560)
Spc3 = X1 = 190 mm
Spcd=(X1+Y1)/4 = 185 mm

SFR DESign j &—‘,‘r/
MIE iesr FHAnCe

Er.M, SHANKAR, M.Tech{Struel)

Read. Structural Engingsr Lt {SE-i)
SRR, = =R e A R g No. SE/2024/4/0037
<3 CONSULTANTS
At = & Ho.11, Theradi Steeet, PaLIikamnai,Ehennai-ﬁﬂﬂlﬂﬁ.
el 9262102586 / 9952050643
- i i Email: s!rumhmkalﬁ@mmm

Beam Depth =750 Or Torsion = 0,
Hence SFR Provided
Asr = 138 sgmm

SFR Provided = 2-T8EF
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT
FLOOR +5 FLOORS RESIDENTIAL BUILDING WITH DWELLING UNITS (WITH
HEIGHT 18.3 M) AVAILING PREMIUM FSI AT DOOR NO. 42'°
STREET,COLONY, NANGANALLUR ,CHENNAI COMPRISED IN OLD
S.NO.29(PART)&30 (PART) DOCUMENT AS PER PATTA,NEW TS NO.36,19
WARD -B OF NANGANALLUR VILLAGE, ALANDUR WITH IN THE LIMITS OF
GREATER CHENNAI CORPORATION

ASFR Provided = 201.08 sgmm

Spacing Criteria

Provided Spacing = 161.4 mm
1.<= beam Width = 230 mm
2. Not Greater Than = 300 mm

Erl. SHANK#R'._H:S.MSM!I.HIE. MISSE, FIRACCE

CMDA Regd. Structural Engineer GR-] {SE-I)
Rag No. SEMRO24M/003T
SB CONSULTANTS
Ne.11, Theradi Strest, Paliikaranai, Chonnzi-S00 1090,
Cell: 5282102586 7 9552050843
Email: structshankard?@vahoo.com
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SLAR DESIGN CALCULATIONS

Pivjecl Natne . Unassigiied

Client Name Unassigned

Engineer Name : Unassigned

Design File : E:\MS\2025\AAN|RUDTH FOUNDATIONS\RKS DEVI\CMDA\SLAB.rcdx
Analysis File  : E:\MS\2025\AANIRUDTH FOUNDATIONS\RKS DEVI\rks devi.std

Analysis Last Modified : 03-01-2026 12:36:34

NOTES:

1. Slab is designed as per 1 M width of panel.

2. Density of concrete assumed as 25 kN/Cum.

3. Maximum spacing of Main steel is smaller of (3 x Deff and 300 mm)

4. Maximum spacing of Distribution steel is smaller of (5 x Deff and 450 mm)

5. All 6 mm diameter bars assumed of Fe250 grade with Fy=250 N/sq.mm

Definitions Of Terms:

1 o = Coefficient of Thermal Expansion

2. acr = Distance from the point considered to the surface of the nearest longitudinal
bar

3. EM = Average steel strain at level considered

4. el = Strain at level considered, Calculated ignoring the stiffening of the concrete

I

in tension zane
S, m"f"
5. pact Percentage steel provided q, “h\Engﬁ ot ,,RH.EE )

“hﬂ“ ﬁﬁ.‘ Ej 2 f‘ﬂrﬂ
(5] perit = Percentage steel critical as per cod&" W5 eno aRed Ei‘;%guiﬂi’*‘ g
7. B = Bending moment in kNm $ 2 P qitRe T&g&a&ﬁﬂ

»-.;\3.3‘ 588 (o
8. D = Overall depth of slab in mm woAh Tc 181 :?"“wﬂ@’ma‘
a‘i‘. 'i# wcts®

g, Deff = Effective depth of slab in mm e
10. Ec = Modulus of elasticity of concrete
11, Es = Modulus of elasticity of steel
12, Fck = Characteristic compressive strength of concrete cube in N/sgmm
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13, Fst = Stress in steel

14. Fy = Yield Stress Of Steel in N/sgmm

15, Mu = Factored Bending moment In kiNm

16. Sp = Spacing Between bars at outer most layer
17 Tc = Permissible Shear stress in concrete in N/sgmm
18, Templ = Peak Hydration temperature

19, Temp2 = Seasaonal Temperature Variations

20. Tv = Shear stress due to Vuin N/sgmm

21. v E Shear force in kN

22, Vu = Factored shear force in kN

23. Wer = Surface Crack Width

Code References :

IS 456
ELEMENT CLAUSE / TABLE
: Moment Coeffs For 2-Way Slabs : Greschoff-Rankine Formulation and yield line theory
2 Ptmin 26.5.2.1
3 Ptcalculated 38
4, Shear Strength Of Concrete . 40.3

5 Modification Factor for Shear 40.2.1.1 &_"’1—'/
& Max Nominal Shear Stress ; 40.2.3 }_\\N 8E. FMACRE

- el ME, 15
7. Basic Span To Depth Ratio : 23.21 g}gitﬁfiﬁgi%ﬂ?r? N
8. Tensile Steel Factor 23.2.1 Rf:?;r‘ DHSU:.:::T a0y 1
9. Compression Steel Factor : 232.1 Mo 14, T*Cﬁemi 4“;;:-0““:5 i 53535“‘:?[;
10. Flange correction factor : 23.2.1 Email: shocts
11. spacing between main bars ; 26.3.3
12. spacing between distribution bars s 26.3.3
13, crack width calculation : Annex-F
14. cracking : Clause 35.3.2
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BS 8007 (For Early / Initial Thermal Cracking)

ELEMENT CLAUSE f TABLE
1. Suifute Zoiie fur suspended slab } Flgure A4
2. Surface Zone for ground slab Figure A.2
3. Factors for the calculation of minimum reinforcement Table A.1
Slab No. : 51
Level = 55m
Design Code = 15456 : 2000 + 1513920 : 2016
Grade Of Concrete = M25
Grade Of Steel = Fed415
Clear Cover = 20.000 mm
Long Span, Ly = 3380 m
Short Span, Lx = 1.030 m
Imposed Load = 5.120 kM/sgm
Live Load = 2,000 kN/sgm
Dead Load,DL = 8.245 kN/sgm
Slab Thickness = 125.000 mm
Effective Depth Along LX, Deffx = 100.000 mm
Self Weight = 3.125 KkN/sgm
Total Load, TL = 10.245 kN/sgm
Span = 1-Way M e
End Conditions = End Span 0 SRR m:;;ﬁfjé;‘]fsw
Load Combination - 15DL+15LL CMDA Re : SLT "‘m‘w”mj

¢ ..H;m 460

Design Moments:
Short Span Positive Moment at Mid Span -

Meoment Coefficient(DL), M1

0.083

0.100

Maoment Coefficient(LL), M2

BEM =MLxDLxLbxxLx+M2xLLxLxxLx

0.841 kNm
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Mu=15XBM = 1.412 kNm
Area Of Reinforcement Required (Mu) = 150.000 semm/m
Reinforcement Provided= T8 @ 300 C/C
= 168.000 sgmm/m
Long Span Positive Reinforcement -
Area Of Reinforcement Required = 150.000 sgmm/m
Reinforcement Provided= T8 @ 300 C/C
= 168.000 sgmm,/m
Short Span Negative Moment at Continuous Support -
Moment Coefficient(DL), M3 = 0.100
Moment Coefficient(LL), M4 = 0.111
BM = M3 x DL x Lx x Lx + M4 x LL x Lx x Lx = 1.110 kNm
Mu=15XBM = 1.666 kNm
Area Of Reinforcement Required (Mu) = 150.000 sgmm/m
Reinforcement Provided= T8 @ 300 C/C
= 168.000 sgqmm/m
All Other Sections provide Minimum Steel @ 0,12% -
Area Of Reinforcement Required = 120.000 sqmm/m
Reinforcement Provided= T& @ 300 C/C
= 168.000 sgmm/m
Shear Check :
Shear Coefficient(DL), SF1 # 0.400
Shear Coefficient(LL), SF2 = 0.450
V=5SF1xDLxLx+SF2xlLxlx = 6.331 kN
Vu=15XV = 9497 KN s }éﬂ?ﬂﬁ;
Shear Stress, Tv = 0.095 N/sgmm
Nominal Shear Stress, Tc £ 0.291 N/sqmm i
Modification Factor 'K' = 1.300 g
KxTe = 0.378

> 0.095 Slab Is Safe In Shear

Deflection Check:

o 2
r;}mzﬁﬁ-mé?aig‘-g‘

1 “\gﬂ i
et E;-;Jﬁl?%g =
i Hﬂ-é‘ SULTARTS, et
gl 1‘1.',";5-57:‘“'-’" gEBAd
i} ) o
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Basic Span To Depth Ratio = 26,000
Span Correction Factor = 1.000
Tensile Steel Factor = 2.304
Compression Steel Factor = 1.000
Flange Correction Factor = 1.000
Max Span To Depth Ratio = 26.00x1.00x2.30 x1.00x 1.00
= 59.914
/d = 10.300
< 59.914 Slab Is Safe In Deflection

e
o nﬂhﬁﬁmmﬂ

yral En
cmmﬁéq: S‘tﬁ%mmmmlr
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SHOWING THE PROPOSED CONSTRUCTION OF STILT FLOGR + 5 FLOORS
RESDENTIAL BUILDMG WITH DWELLIKE LINITS [WITH HEIGHT 46.30M)
WAILING PREMAIM FSIAT DOORNO, —42 KD STREET,COLONY NANGANALLUR,
HENKA] COMPRISED N OLD 5:H0.26 [PARTIAI0 {FART) DOCUMENT AS PER PATTA NEW
5 NO.36, 13 WARD- B OF NANGANALUR VILLAGE ALAMDUR AND WTH IN THE LIMITS
TER CHERWA] CORPORATION,

A ALL (RSN R I RN (R Lk

[FTHER WRSE SPEQIFED
3. M3 ORADE Emel'Ew COLLMNS AMD FE 555 GRADE WITH WCC J0i0G/ CILM BY DESGK MK
COMFRMING TO LS 85150 15 10063 560 UNLESS OTHER WISE SPEDFEDL.

(LELEAR COVER TO MAR STEEL SRALLBE
5V O SEANE
IV FOR COCURIE,

SN AR FOOTINGS,
MM FOR BLAESLSUMIHAES
AFCUNDRTION 15 DESIGMED FOR £TILT4S FLOGR DNLY,
SEEC CONMDEREDAT 150 BELOW ENR OL 15 A0KKST M AS PER 8011 REFORT
GLERALIRNG 16 TIES0 HED FOR SEXMCHND LOAD DRLY.

L CEMCTES TOR & STEFL CONFRRING 7O 15 17661805,
L TOENITES HLDSTESL COMFIRMING TORS.CH-1E82
ALFORWWRE 10 BE REMOVED FOR SPAKS
W WM TS

JU—L 5 WIAYS
4508 JDAYE |

JELAVOENCLAY S0 FILLING [N EAGZMENT.
HLUSE 1312 MIFOR STARTERS
ZASE OFC FOR AL SONCATE WO
uwmm:nmmmm
FLALL COLUNH RODE TO BE STRASERED
1400 DWENSION B40ULD BE SCALED TFF FROW THE T

CHLY BRETTEN  DIMEKSION SHORLE S FOLLOWED.
TEUSE CHARBOS FORT0P RENEISTEMENT
T CANTLEVER PROFS SHOULD NOT BE RELEARED UNTL

ROOF B CONCRETED,

AL FOOTING RODS BENT UP.
14 KLLEERN TOF RODS SHALL BE FROPERLY

E L] 755 e i S S

B HSMEMMMNHMHWWSMT‘DE
REPROCUCED, COMED , HANCEE CVER TOUA THIRD PERSCOM T PARTY
BN FOR BN PURPOSE (0F CITRER THAN FOR WHILH IT RAS BEEN LOAKED,

B FCHTECTURAL WORKING DRAWKG GHOLLT READ ALOKG WATH
STRUCTUSAL DRAWING AND. ARY CESCREPAMCY SHGULD BE BROUGHT
10THE NOTICEOF THE ARCHITEGT BINEDITELT.

B EoevmoNLEVELS ARE FIVSHED FLOCR LEVEL
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PLAN SHOWING THE PROPOSED CONSTRUGTION 0= S8TILT + 5 FLOORS
5 FLOORS RESIDENTIAL BUILDING WITH 14 DWELLING UNITS OF 16.30M
HEIGHT AVAILING PREMIUM FSI AT PLOT NO: C-T0 4=t STREET, NCBS

NANGANALLUR, CHENNAL600 061 COMPRISED IN 0.5.Nos.29 & 30,

A5 PER PATTA S.NO:2BM, 20/2PT, T.5.NC.7, BLOCK NC.20, NANGANALLUR
VILLAGE, ALANDUR TALUK AND WITHIN THE LIMITS CF GREATER
CHENNAI CORPORATION. ZONE:« XII; DIVISION: 167

BOTER:

1. ALL DIMENSIONS ARE N MILLINETRES LINLESS
OTHER WESE SPECIFIED
2 W2 GRADE OF CONCRETE AND FE 15 GRADE
SHALL BELSED
(3.CLEAR COVER TO MAIN STEEL SHALL BE
25N FOR BEAMS
AUHM FOR COLUNNS.
SONHA FOR FOOTINGS,
15MM FOR SLASSESUNSHADES
A FOUNDATION |5 DESIGKED FOR ~ STILT+5 FLOOR ONLY.
S.58C CONGIDEREDAT 2.50M HELDW ENG. GLIS 310KAYSQM A5 PER S0L REPORT
|EBUILINKG 55 DESIGHED FOR SESMCWIND LOAD GHLY.
T.Y DENOTES TOR 41 STEEL CONARMING 705 17581938

BHO | gerenics s COLUNN AP WAMSTEEL | BMDERS | BMDERS
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& ' DENOTES MILD STEEL CONFIRNIRG 70 154851980
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$1ASE ;122 W FOR STARTERS
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ARCHITECTURAL WORKING DRAWING SHOULD READ ALDNS WTH
STRUCTURAL DRAWING AND ANY DISCREPARCY SHOULD BZ BROUGHT
TO THE NOTICE OF THE ARCHITECT IMMEDIATELY,
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SHOWING THE PROPOSED COMBTRCTION OF STILT FLOOR +5 FLOORS
gl b RESIDENTIAL BULDING WITH DIWELLING NITS [WITH HEGHT 13.30M)
- PREMSUM FSIAT DOOR NG, —<2 D STREET ZOLOKY MANGANALLLR,
_— - ; ; rr—— COMPRISED [N OLD 5.NO.2{P4T)4.30 (PART) LOCUMENT AS PER PATTA KEW
8 NO.36, 19 WARD- B OF MANGANA I WILLAGE ALANT JR ANDWITH IN THE LINITS
TER CHENNA CORPORATION,

BEE:
1, ALLCIMENSIONS ARE N WILLIGETRE] i Box
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THE LANDLENS SUITE

Eight ways to know a piece of land
before you pay forit.

This report covers one part of the picture. These cover the rest, drawn from the same government
records, for any property in Tamil Nadu.

LandLens One EE Verify My Land ESinsE
Ask anything about a property and get  “zg el Every record check run on one Pl -1
an answer grounded in _Ilve o T property and returned as a single Bl T,
government records, with the sources ~ JMrs s Cillr t ER LR

i i e report. . AT ¥
shown. ImldSr L0t /landlens/verify-my-land | T iy

/landlens/one

Legal Opinion EXisE One Map - EEEEE
An advocate's written opinion on the g e Every layer on one map: the parcel, its  HEEld- sl
title, built on the records we pull for it. Pracl ot -1 boundary, zoning, water bodies and iﬁ%ﬂ%
e e - i i T g B

/landlens L what sits around it. L Y |
Iml 2 g /landlens/one/map CIE ] ra

PriceMap EXisiE Build Scope EEEE
What land actually changed hands for ~ piaTeatn.. What you are allowed to build here: P =
around this plot, taken from the i by floor space, height, coverage and e A
registered deeds. L L e setbacks. - .
/landlens/pricemap ImlFeahd e /landlens/build-scope ICT Ry 1)

Property Tracker EREIE Deal Room EifsSE
Watch a property and hear about it T T, Run the transaction in one place: ?T%"m
when something new is registered s b T documents, stamping, signatures and Plop A e
against it. [l o the parties. [Brs ) et
/landlens/property-tracker Iml L ety /landlens/deal-room | ] e T el

verified.realestate

hello@verified.realestate -

+919996 12 9996
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FREE TOOLS - NO ACCOUNT NEEDED

Twenty-four checks youcanrun

yourself, at no cost.

Records and verification

The registers themselves, read for you.
Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty

What it is worth and what it costs to register.

Guideline value by street
Guideline value by survey
Stamp duty and registration fees
Capital gains

Floor space index

Area unit converter

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

Land use zone finder
CMDA land use check
Coastal regulation zone
Master plan check
Water bodies finder

Airport height clearance

Every free tool
/tools

verified.realestate

Registers and directories

Who holds it, and which office keeps the record.

Find your registering office
Temple property check
Wagf property check

RERA register

hello@verified.realestate -

Services we run The LandLens
for you suite
/services /landlens/one

+919996 12 9996
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Verified 7 RealEstate

Every claimin thisdocument tracesbacktoa
governmentrecord.

Legal opinions, due diligence and title verification
Building plan, layout and sub-division approvals
Completion and occupancy certificates, regularisation
Escrow, negotiation and NRI property management

Land survey, soil testing, architecture and construction

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

3/350/2 Mettukuppam Id not be read, this d ys so inits pl her than leaving the gap to b

OMR Thoraipakkam ’ read as a clean result.

Chennai 600 097, India
hello@verified.realestate
+91 9996 12 9996
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