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Regd. No. U42909TN2023PTC165004

Ph : 0431 - 4024691
Cell : 98424 - 72691

TRICHY RG ENGINEERING EXCELLENCE PRIVATE LIMITED

(Structural Design Consultants)

STABILITY CERTIFICATE

Date: 24 /102024

(To be furnished while filling application for registration of building)

It is certified that the proposed construction of Residential building - Stilt Floor + 5

Floors (Affordable Housing Project) in Old S.F.No. 205/5A, New S.F.No. 205/21, Plot No.

376 in Morais City Extension — I,
Panchayat Union & Taluk, Tiruchirappalli District

been made and found safe and | hereby certify that:

1. The minimum grade of concrete is M25

Keelakurichi Villége & Panchayat, Thiruverumbur

is designed to resist earthquake. Check has

2. The design and analysis using the code of practice for plain and reinforced concrete

as per 1S:456-2016, Design Loads as per 1S:875-2015 (All Parts) and Design of

Earthquake resistant Structure as per 15:1893-2016 are carried out.

The building will be SAFE AND SOUND when used for the purpose for which it is designated.

Encl: Structural Design Calculation

Stamp and'Signature

MIRUTHUN GA NESAN M.E., (Structures)

Structura! Engineer Grade -IT
Reg. Ng. SE- Cr I Y/ MAY2024 / 009
Trichy RG ¢ ce Pvt. Ltd.
Plot anam Street,

LIC Colony, Irichy-620021,

Plot No. 64, Indira Nagar, Nandavanam Street, Indira Nagar, LIC Colony, Tiruchirappalli - 620 021. Temil Nadu



Structural Design Details

Of

The Proposed Construction of Residential Building (Affordable
Housing Project) Old S.F.No. 205/5A, New S.F.No. 205/21, Plot No.
376 in Approved Layout L.P (R) /NTDA No. 1/2020 Morais City
Extension — I, Keelakurichi Village & Panchayat, Thiruverumbur
Panchayat Union & Taluk, Tiruchirapallii District.

Structural Details Design by

TRICHY RG ENGINEERING EXCELLENCE
PRIVATE LIMITED

No. 64, Nandavanam Street,
LLIC Colony
Trichy — 620021
Phone — 0431-4024691




STRUCTURAL DESIGN STABILITY CERTIFICATE,

| hereby certify thatThe Proposed Construction of Residential Building [Affordable Housing Project) Old
5.F.Mo. 205/54, New S.F.MNo. 205/21, Plot Mo, 376 in Approved Layout LP (R) SNTDA Mo. 1/2020 Morais
City Extension - |, Keelakurichi Village & Panchayat, Thiruverumbur Panchayat Union & Taluk,
Tiruchirapallii District. The building will withstand against the Earthguake,|Seismic Zone |1 a5 per 15 1893
(Part 1) 2002) loading stress parameters are within limits of Natlonal Building Code and Bureau of Indian
standards code of practice for concrete and loading. The bullding consists of stilt +five floors, Far
external and intérnal partition walls 2000100 thick A. A C block work walls are used

The R.C.C bullding frame of the structure is designed as per the Indian Standard code of practice for
concrete and loading as follows:

1. 15:456-2000 Code of Practice for Plain and Reinforced concrete

2.15: 875-1987 Code of Practice for Design loads for Bulldings and structures

3, 15: 18932002 Criteria for Earthquakes resistant design of structures Part-1 General Provisions and
Buildings

4. 15: 4326-1993 Code of Practice for Earthquakes résistant design & Construction of Buildings.

5 15:13920-1993 Code of Practice for Ductile detalling of concrate structures subjected to seismic forces
and

6. Mational Building code of India-2005,

It is further certified that the above structure will be constructed from foundation to roof, as per
structural designs and detalling of reinforcements furnished in our drawings. The building will be safe
and Sound as per the design.
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DESIGN BASIS REPORT

Far

The Proposed Construction of Residential Building {Affordable Housing Project) Old 5.F No.
705/5A, New S.F.No. 205/21, Plot No. 376 in Approved Layout LP (R} /NTDA No. 1/2020 Morais
City Extension — |, Keelakurichi Village & Panchayat, Thiruverumbur Panchayat Union & Taluk,
Tiruchirapallii District,

TABLE OF CONTENTS
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2.4 Load Combinations
3.0 ANALYSIS METHOD
4.0 DESIGN ASSUMPTION

5.0 FOUNDATION DESIGN
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7.0 NOMINAL COVER TO REINFORCEMENT
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1.0 OBJECTIVE

The Proposed Construction of Residential Building (Affordable Housing Project) Old 5.F.Na.
205/54, New 5.F.No. 205/21, Plot No. 376 in Approved Layout L.P (R) /NTDA No. 1/2020 Morais
City Extension = I, Keelakurichi Village & Panchayat, Thiruverumbur Pa nchayat Union & Taluk,
Tiruchirapallii District.

The Bullding is designed for Stilt « Frve floors. The structure is supported on column in turn resting on
calumn footing Foundation. The Structural System comprises columns, beams, slabs and wall structure.

3-0 Analysis of all the building structures will be carried out using STAAD PRO Software package and
analysis results shall be used for designing the various elernents.

2.0 DESIGN LDADS
2.1 Dead Loads

The Deadloads that are envisaged to act permanently are considered as per 1S:875 (Part 1)
- 1987 - Dead loads. Indian standard” Code of Practice for Design Loads (other than
earthquakes) for Buildings and Structures”,

1. Slab is assumed to be 125mm thick — 3,125 KN/m’
Floor finish — 1.5KN/m’

3, AAC Block masonry walls 200mmi& 100mm thick are proposed to be used {location of
walls per Architectural drawings) Unit weight is taken as 8 KN/m’

4, Weathering course in Terrace finish =2 KN/m’

2.2 imposed Loads

The imposed loads that are envisaged to get permanently are considered as per 15 ; 875 (part-2)-
1987, Indian standard "Code of Practice for Design loads [other than earthquake] for Buildings and
structures".

1. Living = 2 KN/m’
7. Staircase = 3 KN/m’
3. Toilers =2 EM/m’
4. Terrace floors = 1.5 KNSm"

A
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MIRUTHLUN GANESAN ME. {Sisuctires)
seructural Englreer Srade -1
Reg. Mo, 3E-Gr-A1f DTCE [TRECHY D MAYIOTE f Ol
Trickay RIG Engimeering Excelipnce Pyt LEd
#iat Mo, 64, Naedavanaen Sireel,
LiC Cobony, Trichy - BR0 QLR



2.3 Earthquake Load

The loading due to earthquake fs assessed based on the provisions of 15 :1893-2016. Structures with
ductile detailing is considered as per 15: 13920-2016.

Tiruchirapalli falls under Seismic Zone I
Zone factor =0.10
Response reduction factor =3
Importance factor =1.0

structure with ductile detailing is considered as per 15: 13020-2016

2.3 Load combinations

The various loads shall be combined in accordance with the stipulations in I15:875 (Part 5) —
1987, Whichever combinaticns produced the most unfavorable effect in the building,
foundation or structural member concerned shall be adopted. The various load
combinations considered in the analysks are as follows:

1{DL & LL}

1{0L + 0.BLL + 0.350% + 1
1{OL « D BEL+ D ES0X -1
1{0L + 0BLL+ DESCZ +1
1{DL + 0.8LL + 0.8 502 - 1
1.O[DL + 50X + 1)
1.0(DL + 50X - 1)
1.0(DL + 507 + 1}
1.0(DL + 507 - 1)
. 1.5[0L + LL)
LS00+ 50K + 1)
LS+ 50K - 1)
LD + 50T + 1)
. L5[DL + 507 - 1)
c L2[DL + LL + 50X + 1)
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MIRUTHLIN GAMESAN M.E. (Structures)
Structural Engineer Grade - T1
Reg. Hio SE-Gr-11 / DTCP/ TRICHY | MAYZ024 / 005
Trichy AiG Engineering Expellence Pyl Lid.
#an Ko 64, Hardavanam Strest,
LEC Cobany, Tricky - 530 021.



16. L2[DL+ 1L+ 50X —1)
17. LZ{DL + LL + 502 + 1}
18 1.2(DL #LL+ 502 - 1)
19. 0.90L + 1,550X + 1
20, 09DL + 1.550X =1
21. 0.90L + 1.5507 + 1
22.0.90L +1.5802 -1

The abave load combination will be considered and effect of worst combinations will be taken for design
of various bullding elements.

3.0 ANALYSIS METHODS

The analysis of the structures |s carried out using the STAAD PRO. The entire super structure is modeled
using frame elements as appropriate, Beams and colurmns are modeled as frame elements. Appropriate
loads and its combinations as per relevant IS code clauses, for most unfavorable effects are chosen for
design, Various load cases considered in the analysis are briefed above.

4.0 DESIGN ASSUMPTION
4.1.1 The Base of the Foundation is assumed to be FINEDS PINMED.
4.1.2 Al concrete elements shall be desigred in accordance with IS 456:2000 Limit
state design.
4.1.3 Appropriate Ioads and its combination as per refevant clauses, far the most
unfavorable effects are chosen for design. (Refer Load Combination below).
5.0 FOUNDATION DESIGN

Type of foundation » Jsofated columnfocting
Depth of foundation ¢ 3 O below natural grownd Evel
6.0 MATERIALS

The self-weight of the various elements are computed based on the unit weight of materials as

given below:
[S.ne Materials Unit weight KN/ m'
1 Reinforced Cement Concrete Fin
2 AAC Block / Brick WORK( for litt wall& parapet] 8/20
3 Steal | 78.50

Structurdl concrete shall be of grade W25 for all R.c.owork.
steel reinforcernent shall be of grade Fe 500 confirming to 15 : 1736-2008.
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MIRUTHUN GANESAN RUE, [rucistes]
seructural Englneer Grede - I
flag. Mo 5K - Gr-I1 7 OTCR [ TRICHY M A 120140
Tricky ARG Englmeering Exzefipnce Pyl Lid
Plot o, 64, Nardavanam Street,
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7.0 NOMIMAL COVER TO REINFORCEMENT

From Durabllity requirement, exposure condition is assumed as mild for structural elements above
ground level and moderate for structural elements below ground bevel.

The clear cover to reinforcement ta meet durability requirement shall be as follows:

Footing - S0mm

Codumn  -40mm
Beam- 32mm 1
Slab - 20mm »

Vf i
MIRUTHUN BLE, [Srnctures)
H Stnartural Engimper Grade - 1T
Peg. No. 5E - 6r -11 /OTCP | TRICHY / WRY 2024 | 008
Trichy RG Engineering Excellence Pyt Led

Plot No. 64, Mandavanam Sbrest,
LEC Colany, Trichy - 5SRO0



FOOTING DESIGN CALCULATIONS

Footing No
Column No

Analysis No

Concrete Grade
steel Grade
Clear Cover

o

s

Density of Sl

Soil Bearing Capacity

Gross Bearing Capacity
Parmissible SBC Increase for ECQ
Permissibie SBC Increase for Wind
Live Load Reduction

Permissible area of loss of contact

Design cross section by
Eactor
Thus factored SBC

Consider overburden pressure

Footing Type

Footing Size (Lx B x D)

FC21

il

477

hM25

Fe500

50

i

6 il

350

404

25

[ 300 mm X 530 mm)

Mfsgmm
Mfsgmm

ITem

kNfcum
kN/Ssgm
kM/sgm

%

™
b
%

Factored SBC

15

525

Pad

kN/sqm

2350mm X 2100mm X 700mm _&5&%;5/

MIRUTHUN GANESAN WL, (irostures)
Structural Enginaer Grade - T1
Rep, Mo, TF - Ge-TE/ OTCH [ TRICHY [ MAYIO24 f O
Tricky RS Engimeering Exdeflence Pyt Lid
Phot Mo, 64, Nandevanam Streel,
LI Calomy, Tricky - G0 021,



Without considering Effect of Water

Table
Footing Self Wt., F1 = 86.36 kN
Soil Weight, 51 = 19773 ki
Total Weight, Wl = Fl+51

= 284.09 kN
Offset Along L (Loff) = 910 mm
Offset Along B |Boff) = 900 mim

Check For Maximum Soil Pressure:

Critical Load Combination = [1] :{LOAD 1: LOAD CASE 1 5ELF
WEIGHT) +{LOAD 2: LOAD CASE 2 WALL
LOAD) +(LOAD 3: LOAD CASE 3 DEAD
LOAD) +(LOAD 7: LOAD CASE 7 ONE WAY
DEAD) +{LOAD 4: LOAD CASE 4 LIVE
LOAD) +(LOAD 8: LOAD CASE B ONE WAY

LIVE]
Pcomb = 165549 kM
P = Poomb + W1
P = 193958 kN
Mol a 0 ENm
Py = 0 kM
PiA = 39303 kN/fsqm
M 2% = 0 kN /sqmi
My Ty = 0 kM/fsqm
haximum Soil Pressure == 39303 kM/sqgm -
Allowahle Soil Pressure = (1K 350) + 54 kM fsqm

404 kh/sqm _,_/EM'

MIRLUTHUMN GANESAN Wk, (srecteel)
Struetural Engleser Grade-11
Reg. Moo SE - G -1l FOTCP / TRICHY f MEY2024 /o0
Trichy R Engiapering Excellonce Put, Lid
PROL Mo, 68, Nandevanam Street,
RIC Calony, Trichy -620 021,



Check For Minimum 5Soil Pressure:

Critical Load Combination

Feomb
P

p

M
My
P/A
Px/In
Wy /Zy

Blinimum Soil Pressure

Check For Buoyancy:

n

[1]: (LOAD 1: LOAD
CASE 1 SELF WEIGHT)

H{LOAD 2: LOAD CASE 2

WALL LOAD) +{LOAD 3:
LOAD CASE 3 DEAD
LOAD) +{LOAD 7: LOAD

CASE 7 ONE WY DEAD)
+{LOAD &: LOAD CASE 4

LIVE LOAD) +{LOAD 8:
LOAD CASE 8 OME WAY
LIVE]

1655449
Foomb + Wi

1939.58

393.03

kM

kM

kMm
kT

kM /fsqm
kN/sqm

EM/sqm

kM/sgm

Depth of Water Table is balow Depth of Foundation, hence Buoyancy check Mot

Applicable

Check For Sliding:

Critical Load Combination

[1] : (LOAD 1: LOAD CASE 1 SELF

WEIGHT) +{LOAD 2: LOAD CASE 2 WALL 1

LOAD) +(LOAD 3: LOAD CASE 3 DEAD :

LOAD) +(LOAD 7: LOAD CASE FafpbyErMAYS ANESAN w.E, istructures]

Structural Englneer Grade - T1
Reg. Mo, SE-Gr-[1/DTCR [ TRICHY | MAYI024 J o
Tricty RS Engineering £rcellence P L1,
Plot No. G4, Nandavanam Sreet,
LIC Coiony, Trichy - 520022



DEAD) +{LOAD 4; LOAD CASE 4 LIVE
LOAD) +(LOAD 8: LOAD CASE B ONE WAY

LIVE)
Coefficient Of Friction = 04
Factor of safety = 1.2
Peomb = 1655.49
Shear Vi = .20 kM
shear Wy = 1205 ki
Resultant sliding force = 12.05 KN
Downward force = Peomb + [F1+ 51}
= 193958 kN
Upward water pressure = 0,00 kM
Het downward force = 19349.58 kM
Favrca raslsting siding _ Friction Coeff X Net
Downward Force
= 77583 kM
Factor of safety available B l:::!;tlng Forve /Sining
= 64.40
> 1.2
Check For Overturning:
Along Width:

[LOAD 1: LDAD CASE 1 SELF WEIGHT)
+|{LOAD 2: LOAD CASE 2 WALL LOAD)
+{LOAD 3: LOAD CASE 3 DEAD LOAD)

Critical Load Combinatiqg = +{LDAD 7: LOAD CASE 7 ONE WAY 7
DEAD) +(LOAD 4: LOAD CASE 4 LIVE
LOAD) +{LOAD 8: LOAD CASE 8 ONE WAY
LIVE)

.

oshadias: e MIRUTHUN GANESAN WL, {Strucheres)
Stretiral Englueer Grade -11
Reg Mo, SE - Br 11/ OTCR S TRICHY [ MAN T4 DO
Teichy RG Enginsering Excellence Pl Lig
Plot Mo, B4, dandrsanam Spreet,
LIC Colamy, Frichy - 620131



Prormbe = 165549

Moment hx y = 0

p = Promb + (F1 + 51}
= 193958

Stabilizing Moment for P = 2279.01

Destabilizing Moment =

= Hence, Mot required

L

kMm

kM

kMM

KMNm

{LOAD 1: LOAD CASE 1 SELF WEIGHT)
HLOAD 2 LOAD CASE 2 WALL LOAD)
HLOAD 3: LOAD CASE 3 DEAD LOAD]
Critical Load Combination =  HLOAD T; LOAD CASE 7 ONE WAY
DEAD) +(LOAD 4: LOAD CASE 4 LIVE
LOAD) +{LOAD 8: LDAD CASE 8 ONE WAY

LIVE)

Factor of safety = 150
Fromb = 165549
Mmert My = 0
P = Pcomb + (F1+51)

= 1935958
Stabilizing Mament for P = 203656
DeStabilizing Moment = 0

= Hence, Mot required

Bottom Reinforcement Along L:

Deff 2

kM

klm

ki
kM

kNm

mm TP W
AP L
MIEUTHLN GANESAN M.E, (fteuciures|
Structural Enpinger Grace - 11
Beg, Mo, SE-Ge-T1) DTCP S TRICEY ( MAFZOM OO
Trichy NG Engtapering Extelience Put, Lid
Fiat Ma_ 64, Nardavanam StreeL.
L Calany, Trchy - B30 021,



Beff = 210 rm
SPu =BG kN/sqm
U] = SPu X BX Loff X Loff / 2
= 526,92 kMm
Pt = [(.144 o
AstAgd (BM) = 1943 sgymm
Ast Prv (Distributed Across Total = 18-Y12 @125
Width)
= 2036 S4ITHm
Top Reinforcement Along L
D = 700 Tt
<= 1000 mm, Hence
Ask = Min Pt For Top RBeinforcement X DX B
= Q00K 700K 2100
= B82 sqmm

Ast Prv [Distributed &cross Total = 12-Y10 @ 195 /e

Width)

= 942 sgmm
Bottom Reinforcement Along B:
Deff = 626 mm
Leff = 1350 mim
SPu . = BOB kM /sqm.
Mu = SPu X LX Boff X Boff / 2

= E76.78 kNm M ;

MIRLTHLUM GANESAN ML {Stncmeres)
Structural Engineer Grade-T1
Rag. Mo, SE - Gr =TT fOTCR { TRECHY [ M Ay a024 f o0t
Trichy RG Enginearing Excelignce Pyl Ltd
Piot Mo, B4, Mandawdnam slreed;
L Caleny, Trhchy - 620021,



Pt =

AstRgd {BM) =

Ast Prv [Distributed Across Total
Length)

Top Reinforcement Along B:

Ast =

Ast Bry (Distributed Across Total
Length)

De For Shear:

One Way Shear Along Lt

Critical Section @ d from Column Face

Dreff =
Beff =
SPu =
vu - L]
Tw =

0,148 %

21483 ST
20-¥12 @ 125

228l L0rnm

00 I

1000 mm, Hence

Min Pt For Top Reinforcement X DX L

0065 % 700 X 2350

oa7 Samim
13 -¥10.@ 200 ¢fc

1021 SOQmim
a42 mim
Bd2 mm
2100 I
606 kMN/sgm
SPu X [Loff-d) X B -
341.06 kN

Vu [ (Beff X Deff) %{f

MIRUTHLMN GANESAN M E., (Structures)
Structursl Englneer Grade - 11
Reg: Mo, SE - Gr 11 f OTCP f TRICHY [ MAYZ024 § D0C
Trighy RG Englnpering ExteMence Pyt. Lid
Plat Ne. 64, Wandavanam Streek,
LIC Calany, Trichy - 5204021



Te

One Way Shear Along B:

Critical Section @ d from Caolumn Face

Deff

LPu

Wu

Tw

T

Dasign For Punching Shear:

Critical Section @ d,/2 from Column Face

Deff

Leff

=

L}

0.25
029

Te

B26

626

2350

G606

$Pu X (Boff -d) X L
350.20

Vu / (Leff X Deff)
0.27

029

Tc

317

634

1164

M/sgmm

N/sgmm

mm
mimn
kN/fsqm
kN

M,/samm

M/sgmm

ey

T

-
mim R
MIRUTHUN GANESAN Wi, rii]

Snuctisrad Enginear Grade - T1
. Mo, 5E - Gr-11/ OTCP { TRECHY [ MAYZ024 005
Trichy G faginesring Extelence P Lid
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Beff
Punching Perimeter
Punching Area

5Pu

Vil

Tw

G934 M

4196 e
2660264 SCYITHTI
Factored 5BC

e kM/sam

SPu X {(L ¥ B)-{Leff X Beff))
2331.78 kN

Vu / Punching Area

0877 M/sgmm
1.25 M/ sgmim
Tc

Load Transfer Check For Load Transfer From Column To Footing

Critical Load Combination

Pu
A2
Al

=Jase Area

Al

Thus, Al

[2] : 1.5 (LOAD 1; LDAD
CASE 1 SELF WEIGHT)
+1.5(LDAD Z: LOAD
CASE 2 WALL LDAD)
+1.5 (LOAD 3: LOAD
CASE 3 DEAD LDAD)
+1.5 (LOAD 7: LOAD
CASE T ONE Way DEAD)
+1.5 (LOAD 4: LDAD
CASE 4 LIVE LOAD) +1.5
(LOAD 8: LOAD CASE &

ONE WAY LIVE)

248324 kN
015 5qm
i0.32 sqm
4.94 = sam
Base Area

4.94 Wﬁg’

MIEUTHUN GANESAN M., (Structures)
Structural Enginger Grade - T1
foeg. Mo, SE -Gr-01 / DTCR J TRECHY |/ MURY 2024/ D09
Trichy BG Enginaating Excellence Pvl. Lhd.
Plof Ko, 4, Nandavanam Street,
LIC Caloay, Trichy - RHOOTL



COLUMMN DESIGN CALCULATIONS

Column g

Lewel

Frame Type

Resparse Rediction Factor
Design Code

Grage OF Concrete
Grade Of Steel {Main}

Grade Of Speel [Shear)

Grade Of Steed - Flakural Deslgn
Graga Of St - hear Desgn
Colymn B

Column @

Clear Cawer

Clear Floor Height @ 8

Clear Floor Height & 0

Mo Of Flaars

Mo Of Colwmng In Group
Column Type

Birimuen eccentricity check
Cods defined 08 atia

£,/8 Ratio

Flesural Design (Analysis Forces)

Anatysis Reference No.

Load Combinatian

21

OmTeldem

Hon-Ductile

3

15456 ; 2000 + 15 13920 ; 2046

M5 ik
Fe500 Njsgqim
Fe500 ik
F4500 H/sgmm
Fed15 a—
= i

L mm

% mm
1449 i
1449 sich

1

i

ndraced

sirmultaneaussy (Both Axish
4

1.77 == 4 Hence, Design as Calumn

&7

[1] : 1.5 (LOAD 1: LOAD CASE
1 SELF WEIGHT} +1.5 [LOAD 2:
LOAD CASE 2 WL LOwin)
415 (LOwD 3 LOAD CAsE 3 o
DEAD LpaD) +1.5 {LiaD 7: e
LOAD CASE T OMNE Way DEAD] - -
415 (LMD £; LOAD CASE 4 MIRUTHUN GAMESAN llr:;.ﬁ.u!-;muul-
wral Enplneat Grade -
M.M.SESI-.::‘JUI:IT&“.I' TRICHY / MAYI024 fDOE
Trichy RG Engingarag Eucelinnge Pyl Lid,
Plot N, B4, Handawdnarm streel,

LI Colony, Trichy - 520 0,



Critical Location

Pu

Aimum

LUVE LOAD) #1.5 [LOw8;

LOIAD CASE 8 ONE WY LIVE)
Bottem Joint
2483.24 kN
(] khm
i kbm
.24 kN
kN

Since Axial Force s carmpressiee, Min Eccentricity check ta be parformed

finirruirn Eccentricity Along O

Minierurn Eccentricity

Mebinirmum Eccentricity

Rfiming

Mtinirmaum Eccentricity Along B :

Minirmaum Eccentricity

Petirainey

Shamdarness Check

e Slendemess RatiafL B}

Coburmn |5 Linbraced Alang O
Slenderness mﬂkhh:,gll'
Effiactive Length Factar

Sienderness Ratio

Unsupparied Length / 500+ D/ 30

20.56 o
0 e
P w0 Minkmaum Eccentricity

51.07 ke
Unsupported Length § 500+ 8 F 30

129 =
P x Mindmum Eoosntricity

4966 kN
1.B3

B (Hersea Dk
1

Effective Length / O ./W

IBUTHUN SANESAN WUE., (Structures)
1.73, Colemn not Slendar MH Strerursl Engineer Crade 11
H.“,Hu.SE-ﬁr-H f OTCE  TRICHY J WAy 2004 f 05
Trichy &6 Engingearing Excellence Py Ld
Plat Mo, B4, KandFsanam Street,
LIC Caloey, Trichy - R20021,



Column s Unbraced Along B
Slerderness Cheok Along 8;
Effective Length Factor

Slenoemess Ratio

1

EMective Length /B

483, Column Mot Slender Along 8

Caloulation of

[Direction [Manalysis |Mmlr|1-ﬂh] [Mdesign  [Misindx (abs) [Mdesign-final
n e i E F

r'la'p:nr hls - M K 21.07 5107 o 51.07

rﬂlrm'.ﬂ.m + Wy Iu [w.ss PR 0 [us.ﬁa

Where

i = Mpments directly from analysis

;] = Moments dwe 6 miniriem aCcosninciny

i = Maxirmum ol analysis moment and min, ecormtricity = hMax (4, 5]

E = Moment due 1o slendemess effect

F = Final design Moment = Max(C- Top Battam , - Top Bottom] + £

Final Critical Desian Forces

u = 2483.24 kN

Mux * 5107 MM

My e H42ES kim

Rasultant Moment [Combined Action)

Momant Capacity Check

Pt Calculated = .13 Jr

Reinforcement Provided = 1030 v 2-¥16

MIRUTHUN GANESAN w.E., [Structvres)
structural Englnser Grade - I
feg. Wo, 5B = Gr-[1 / DTCR S TRICHY / MAYZ02S [ D09
Tr|[ﬁ'|’ AG f.l'l!il'rEE”I'-{ Excellandce Py, Lid
Plat M, &4; Wandevdngm Strect,
LiC Cosbarey, Trichy - B200021,



Load angle - Tan " [Muy/Tux)
- a4, deg
MRes n . kim
MCap = 10305 kMm
Capacity Ratio = MR MCap
= (S e=1
Ehear Caleubation lang B Along B
Critical Load [1]: 1.5{L0AD 1: LDAD CASE 1 SELF WEIGHT) +1.5 [[1] : 1.5 (LOAD 1: LOAD CASE 1 SELF WERGHT] +1.5
ombination (LEIAD 2: LOAD CASE 2 WALL LOAD) +1.5 {LOAD 3 ([U0AD Z: LOAD CASE 2 WALL LOAD) +1.5 {L0AD 3:
LOAD CASE 3 DEAD LOAD) +1.5 (0040 7: LOAD  [LOAD CASE 3 DEAD LOAD) +1.5 (LOAD 7: LOAD CASE 7
CASE 7 OME WAY DEAD] +1.5 (LOAD 4: LOAD CASE |ONE WY DEAD] #1.5 [LOAD 4: LOAD CASE 4 LIVE
4 LVE LOWD) +1.5 (LOAD B; LOAD CASE B ONE LD} +1.5 (LOWD 8: LOAD CASE & ONE WaY LIVE)
¥ LIVE)
{Cesign shear farce, vu 180651 02939
Ligh]
ru (kNI 347296 747296
Fqﬂ,hﬁlimj baa 258
PR E— 145400 36740
ﬂﬂiﬂ,l‘l shear stress, Ty fvu (B & Deff) rlru_.l'(u-: Betf)
11\.' [Mifspmim) 0,1234 . 0021
fpe i) 1.114 1114
[Design shear strength, 0.5676 .66 TE
Tc (Mfagqrmrn]
hear Strength 1+ 3xPu/{Bx0xrck]
Enhancement Faclos
Campressive Fprce)
3027 1103
[Sharar Strength -
[Enhaines ment FEcLnr
| Tensile Farce]
Shear Strergth 1.5 1.5
[Enbarcament Factor
[ mas)
ar Strength | 15
hancement Factor
hancad shear D014 1.00:14
ngth, Trﬂhlftqrmjr -

Shructural Englneer Grade - 11
feg. Mo, 5E - Gr-11 J GTCR | TRICHY | BARY 02 DS
Trichy G Englapering Excelénce Pyl Lid.
Paat Wa, B4, Handavanam Sirest,
LIE Colany, Trichy - 520021



Deign shear check il‘ufﬂ:x{rmmemem factar Ifu < T x Enhancement factor

Furmnmn Fhﬂrurh Mot Required Iﬂmr Links Not Required

Design Of Links

Links in the pone whers spacial canfining links are nat requined

Marmal Links

Diarmeter of link = § mim

» Maw. longitudingl bar dia S 4

=8 mm
Critedion far spacing of normal links
Bin. Longitudinal Bar dia X 16 = 256 mm
BAin., demenshon of column = 300 mm
Blay. 300 mm = 3 M
Provifed spating = 200 P

Tabis For Links

e =

|0u11-|mnlan [shear Design  [Ductile Design |uunu| fone  |Ductibe Zone
Link Dia. 2 — = |2 =
SPacing 204 = 200 =

WIRUTHUN GAMESAN WLE., |Strecture]
Srurturs] Enginger Grade - T1
Feg, Mo, 5E - Gr -1/ OTCR | TRICHY | MAYI024 [ 009
Frichy B Enginesring Excellence Pyt Lig
Pint Mo, B4, Nandavanam Sreel,
LiC Cedony, Erichy - &20044.



Lewved

Frame Type

Response Reducion Faciar
Design Code
Grade O Concreta
Grade Of Steel (Main]
Grade Of Steel (Shear)

Grade 0F Steal - Flewural Design
Grade Of 5teal - Shear Design
Column B

Calumn 0

Clear Cover

Chaar Flaor Height & B

Clear Flaor Helght @ 0

Wi O Flogrs

W Of Cofumns in Group
Colirin Typs

Minirmum eccentricity chack
Code defined DVE ratio

Oy8 Ratio

Flexural Design [Analkysis Foroes)

Anahysts Referenoe Mo,

Lead Combination

Critical Location

Mon-Ductile
3

15456 ; 2000 + 15 13930 © 2015

= Kfsgmm
i Msqmm
FaS0d Hfsemen
FeS5 M fagmm
i g
S e

530 .

32 P
o000 e
R i

1

1

UnBraced

Simudtanecusly [Both Axis)
[i]

177 <= 4 Hence, Design &5 Column

A3

[1]: 1.5 {LOAD 1; LOAD CASE
3 SELF WENGHT) +4.5 {LOWD 2t
LR CASE 2 WALL LOAD)
DEAD LOWD] 44,5 [LOAD 7:
LOWD CASE 7 ONE WAY DEAD)
+1.5 [LOAD 4: LOAD CASE 4
LIVE LOAD} #1.5 {LOAD B:

LMD CASE 8 OME WAY LIVE) 1 -gif
-""Pig;}'l =
bt MIRUTHLN CAMESAN W.E: iStructurss}

strurturat Enginge: Grade - n .
peg. Mo, SE-Gredlf DECh | TRICHY | u.mrm: O
Tlll'.J'l'r‘H.E Engineering Exceliznce Pvt. Lkd-
piod W, 64, Handavanam teeel,
LI Colodry, Tebghy - A2OBLL.



s = -102.74 kMm
Muy = 0.8 kNm
W = (ER1L] kN
Wy = 37,08 kM
Minimum Eccentricity Check

Since Axlal Force |5 compressive, Bin. Ecoentricity check to be performed

rlimimum Eccentricity Along O
Minimum Ecoamtricity = Unsepported Length ¢ 500+ D F 30

= 24.27 i
Minimum Eccertricty > 0 mm
My = Pu x Minimurm ELCentricity

= 5801 kim
Miinimum Eccentricity Aong 8 -
klimimum Eccerntricity = Ursupported Length 500 + B f 30

= 1748 THT
Belrniny = P x Bimimem Ecoantricity

= LFRi L
Slenderngss Check
M Shandermeis Ratiodl 8] - 12

< 60 {Hence Ok
Calumn s Unbeated fAang D
Slendernest Check Along D

Effective Langth Factor = !
Slenderness Ratio E Effectivelengh /D

= .23, Column mot Shender Along O
Calume is Unbraced Mong B ‘-‘%;G{ag-
Skenderness Check Aong B! MIBUTHLIN GANESAN M.E. {Smucreres)

structural Engineer Grade - 11
REf, H-u.if.aGl-fi.fDTCF.fTRID!\'.I'MHWH'DﬂE
Trichy BG Engineering Exeellence Puf. Lg.
Piat M, G, Handpsanam Shresl;
U Colony, Trichy - 620 o2l



Effective Langth Factos |
Sendemess Batio = Effective Length /B
= 13, Colurmn Slender Along A
Slenderness moment alang B = [P By 2000) [Ley/8)"2

" &6 kMM

Design slenderness moment aleng 8

Puz = T8 kM
Pb - #5153 kN
::nzr:;n:n factor k' far sienderness - (Puz Pl / [Puz -Pbl €= 1
= 0.31 <=1, Hence k=031
Plzlnedy = kxB1.6
= 1872 e
Caleidation of Design Moment
Disaction [Manatysis rmﬂndﬁhs] r.qdm r-!slﬁlhi-ﬁhal design-final
n e Ic [ F
lh-'lu.jq:n' Al - Mug <1052.74 5801 F102.74 ! =100, Fa
Mliriar Axis - Muy r}.a T8 Iﬂ'ﬁl 1572 IGGSEI
Where
A = Moments dinecthy from analysis
B = Maments due ta minimusm eccentricity
s = faimum ufinalym mament and min, spcentrcity = Max |4, 5
E = fioment dus to slendemess effect
F = Firmal design Moment = Max(C- Top Bottom , D- Top Battom) + E
Fing! Critical Design Farces
Pu = J3W35 kM
Mux = =102 khim ;%;\W
MIRUTHUN GANE HI...I__!:RI:IIHHI

Serctunal Englness Grade - T1
Reg. Mo, SE- ar-01/ OTCH P TRECKY [ MAYZOEa /0ot
Trichy BG Engineering Excelfence Pyl Lid.
Plod No. B4, Nandawanam Street,
LIC Codnny, Trichy -a20:031



Pty n L kHm

Resultant Momant [Combined Action)
Mament Capacity Chack
Pt Calculated £ 213
Reinforcesment Prowided = 1020 & 2-Y16
Load Angla = Tan " [Buy Mux)
u 3293 deg,
TR L 1224 lMm
MCap = 106.54 kMM
Capacity Ratio = MEBes! MLap
= 0a7 <l
Shesr Calculation  [Along D r.lnnc B
Critacad Load [1]: 1.5 [LOWAD 1; LOWD CASE 1 SELF WEIGHT) 1] - 1.5 (LOAD 1: LOWAK CASE 1 SELF WEIGHT) +1.5 {LOWD 2:
[Cormbination 1.5 (LOAD 2: LOAD CASE 2 WALL LOAD) +1.5  ROWD CASE 2 WALL LOWD] +1.5 (LOAD 3 LDWD CASE 3 DEAD]
[LDAD 3: LOWD CASE 3 DEAD LOAD) +1.5 (LOAD 0) +1.5 JLOWD . 7: LOAD CASE 7 (ME WaY DEAD) +1.5
17: LOAD CASE 7 DNE Wy DEAD] +1.5 [LOAD 4: KLOAD 4: LOAD CASE 4 LIVE LOAD) +1.5 [LOAD B: LOAD CASE
LOAD CASE 4 LIVE LOAD] +1.5 {LOAD 8: LOAD ONE WaY LIVE]
ICASE B OME WaY LIVE]}
[Desipn shear force, 37053 10,0448
il (kM)
[Pus (kM) 230,35 2390.35
Deff Beff |mim)| bt 258
ot {saprim) 146400 135740
Design shear stress, Vo /B x Defi) a0 Bl
Tw
Tw [N/sgmm) 02534 00003
P (5] 1.114 - 1114 -
Deslign shear |(-6ETE f0LG6E T
reagth, Tc
Misgmm) ¥
Py |
Shear Strength [t e3P/ [ @xDxFck) B T L
Enhamcement Factor MIRUTHUN GANESAN ME, ttrucnres|

Sruciural Enginaer Grade - 11
Rieg. o, 5E- Gr-11 )/ DTCR / TRACHY [ MAVI024 fOD:
Trachy RG Engineering Excellence #vi. Lid
Plot Mo, B4, Mandawanam SOhest,
LIC Cedomy, Trichy - &R0O21.



{ Commpaessiva Foroa)

28593

ERE-Fi

ar Strength
hancement Factor
Erale Farce)

mar Strength
nhancement Factor
mix)

|+

1.5

ar Strangth 1L
nhancement Factor

1.5

nhanced shear

ngth, Te-e
[M/sqmm]

0014

1.0014

Dasign shipar chick Iru < Tex Erhiancement factor

Tw < Te x Enhancement factor

I:.hm Links Dasign Flﬂrﬂulu Mot Required

Fhﬂ-rﬂnhllutlhquiud

Diesign Of Links

Links in the pone where spacial confining links are pat required

Kormal Lnks

Diameter af link

= B

ETHTY

> fiax. lnginodingd bar dia £ 4

- E mim

Criterion for spacing of normal finks
Mim. Longitudinal Bar dia ¥ 16 = - 256 mim
M. dimensicn af salumn = 300 mm
Pt 300 ey = 308 mm
Pravided spacing = 204 mm
Table For Links

rmm rmidl-d

rdmma Design  (Shear Design  [Ductile Design rcarm Zone  |Ductile Zone
Links Dia. E - - & = @
[.Spaning, 200 i 200 MIRLFHUN GANESAN

i

rage - 11

aag, Mo, SE-Gr-L1 JDTCP / TRICHY / MAY2024 / 005
Frichy RG Enginpering Excelicroe Pyt Lid
Bar Mo, B4, Nandavanam Sireed
L5 Cobany, Trichy - 00821



Leved

Frame Type

Hesponse Redecion Factar
Design Code
Grade Of Concrede
Grade Of Steal (Main)
Grade Of Szeel (Shear)

Grade OF Steal - Flexwral Design
Grade Of Stea| - Shear DesigEn
Calumn B

Column D

Clear Cowver

Clear Floor Height & 8

Clear Flaor Height @ 0

Mo Of Floors

Mo OF Columns In Group
Calumn Type

blinimum eccentricity check
Cadea defined OVB ratio

/B Aatie

Flexural Design | Analysis Farces)

Analysis Refarence Mo,

Load Combinatian

5.7 mTa .72 m

Han-Ductile

15 456 ; 2000 « 15 13900 : 2016

M25 Hsgmm
Fesdn NJsgmim
Fasi0 Hy/sgmim
Fesol K/sgmm
Frdl5 W/sgmm
30 mm
530 mm

32 mm
3000 mim
2a0h mem

1

1

UnBraced

Simaultaneaushy {Beth dais)

4

1.77 == 4 Hence, Design as Cotumn

978

[1] : 1.5 {LOWD 1: LOAD CASE
1 SELF WEIGHT] +1 5 [LOAD 2:
LOAD CASE 2 WALL LOAD)
+1.5 {LOwD 3 LOWD CASE 3
DEAD LOWD) +1.5 {LOWD T;

LOAD CASE 7 ONE WAY DEAD)
+L.5 (LOWD 4: LOAD CASE 4
LIVE LOWD) +1.5 [LOAD &: vg@%ﬁj
Way :
LMD CASE B ONEWRYLIVEE. bl st THUN GANESAR Mk racsures

structural Enginoar Grade - 11
Reg. Mo SE - Gr-01 fDTCP f TRICHY [ A 2024 / 009
frichy BG Enginesding Excelleacs Py Lid
Pint Ko, 64, Nandavanam Streed,
L Calony, Tricky - 620021,



Critical Location
Pu
Bl

My

Wy

Minimum Eccantricity Check

Baktorm lairt
156206 EM
10801 ENrm
.95 ENm
-0.17 kN
1256 kN

Since Axal Force 15 campressive, Min, Bccentricity check to be perdformed

Minimwm Eccentricity Along D:

minimem Eccentricity

Binimwem Eccenricity

BArmine

Minimim Ecoantriity Along B

Minimem Ecoentriity

EArminy

Slendernass Check

dax Slendernass Ratio(L/B)

Column is Unbraced Alang O
Slenderness Check Aleng Ot
EMfective Langth Factor

Slenderness Ratio

Column s Unbraced fong B

Unsupponted tength /500 + D 30

1247

g

i

E

P Mindmum Eccentricity

44.08 EHm

Lirsupporbed Length /SO0 + 8/ 30
16 mrm
Pu x Minimmm Eccentriciny.

3524 kMm

10

&l |Henoa Ok}

1 -
Effective Length / D

453, Column not Slender Maag D ’Léfag : .
MIBLITHUN GANESAN ME, [Srmcsures)
Structural Englneer Grade - [

Feg. Mo, 5E- Gr-TI/ DTCP / TRICHY | MAYZ024 J 002
Trichy RG Engineering Excelbence Pl Lid,

Plot o, 64, Nandavaram Sreet,
LC Calamy, 1mh-;- G20 01,



Slanderness Chack Along 8:

Effeciive Length Factar = 1
Slendarmess Ratio = Efective Length / B
- 10, Colurmn Kot Slender Along B
lation of
[pirection rmarm |Mm|rl [Abs) |Mdesign  [Msindx [abs] [Mdesign-final
b B C E F
ra'lajur fixis - Wuy 10 a4 (18 10E0]1 ] 108.0%
rdlmr.ﬁ.xﬁ - Muy .2 39,24 39.24 0 39,24
Wheare
A, = Moments dirsctly from anabsis
B = Moments due fo minkmum eccentricity
= = Maxirmum of anatysis marment and min, eccentricity = Max (A,8)
E = Moment dus bo slenderness effect
F = Final design Moment = Max(C- Top Bottom , - Top Bottam] = E
Final Critical Design Foroes
Py = 156206 L
Ml = 10801 ke
My = 3524 kRm
Resultant Moment [Combined Action]
Moment Capacity Check _
Pt Cabculated = 141
Rzinforcement Provided = 10-716 + 2-¥12
| Sty
Load fngle = Tan My Mux)

MIRUTHUN GANESAN WL, [Structines]
Struetural Engineer Grade - 1T

BeE, Ma, 5F - Gp -I1 f DTCP { TRICHEY | MAY 2024 / e

Trichy kG Engineering Excellonce Pt L1
Phat N, 64, Nandavanain Strest,

LEC Calany, Trichy - 20021,



= 19.97
A = 11491
M = 122.22
Capacity Ratio = MiRes MC3p
= 0548 o= ]
[shear Csleulatian Iﬂdugl:l
Critical Load liil: 15 (LOAD 1: LOAD Ji1]: 1.5 (LOAD 1: LOAD
Carnbination CASE 1 SELF WEIGHT) 5E 1 SELF WEHGHT]
1.5 (LOAD 2 LRAD 1.5 (LOAD 2: LOAD
CASE 2 Wall LDAD E 2 WALL LD
1.5 (LOAD 3: LDAD 1.5 (LOAD 3 LOAD
|CASE 3 DEAD LDAD) E 3 DEAD LOWD)
=15 (LaaD 7: 10D =1.5 [LOAD 7; LODAD
ICASE 7 OME WY DEAD] ICASE 7 DINE War DEAD)
=15 (LOAD A: LOAD 1.5 (LOAD 4: LOAD
ICASE 4 LIVE LOAD] #1,5 [CASE & LIVE LOAD) +1.5
LONADY B LOWD CASE 8 JLOAD 8: LOAD CASE B
E WAY LIVE) FOME WAY LIVE]
Design shear force, Va #5646 HOL1G7Y
i)
{Pu [N 150,82 195082
Deff Baff {mm| ) 260
aaff |sqrmm| 147000 137800
Design shear stress, Te Wu /{8 x Deff) W 0 x Beft)
T [Misgmm) 14536 r}.mu
Pr (3] . 703 |u?n3
[Desipn shear strepgth,  [0.5605 SE05
Tc [Hfsqmm]
shear Mrength 11-3u_Pu.n'|E|x|:rnF|:k{|
[Erhancemsant Factar
|[Compressive Faroe]
25525 1 ESRE
Shear Strength E -
[Enhancerrent Factor
[ Tensila Foroa) -
Shasr Sarangth 15 [t-5
[Enhancement Factar
rm.ul
bszar Strength 1.5 .5
nhanceEment Facios

deg

k3

Tl

MIRUTHUN GANESTIN M.E. tstucture)
structural Engineer Grade-11
Aeg. No. 5E - Gr-11/ DTCP / TRICHY / MAY2024 / 009
Trichy RS Engineeding Eaceilonte Pl Lbd
Blad Wi, B4, Handasandm $reel,
LiC Codany, Trichy - 20021



Enhanced shaar 0.E408

Ba0E
strength, Tr.a (M/sgmm

Dhesign shear chack < To » Enhancement FHCTI: ¥ Enhancermant
I;:n-n ackir

:
Shear Links Design mm

ear Links Mot

Deesign Of Links

Links I the 7oims whers special condining Enks are ot regulaed

Mormal Links

Dilameter of Bnk

= 8 mm

= Blaw. longitudinal bar dia S 4

=4 mim

Criterian far spacing of nonmal links
Pin. Longinudinal Bar dia X 16 = 1572 mm
Pin. dimansion af colurnn = 3 mm
Paw, 20 mm = 300 m
Proided spacing = 175 mm
Table For Links

ruuna

'rumal Design  [Shear Design  |Ductile Design |'|Qal|'|u| Zone  |Ductile Jone
Link Dia. la - (& -
Isuclng 175 - — 1175

it
MIRUTHUN GARESAN M5, srectures]
ttructaral Enginesr Grade - 11
fieg. Mo SE -Br-10 TOTCP [ TRICHY f MAYZOTE O
Trichy R Eagingering tacellEnor Fel Lid.
Phat Mo, B4, Randevanam Stroel,
LiC Coloary, Trichy - AI0GLL.



Lovel

Frama Type

Response Reduction Factor
Design Code
Grade OF Cancrate

Grade OF Steel {Aiain)

Grade Of Steel [Sheary

Grade OFf Stes| - Fiexural Deslgn
Grade Of Steel - Shear Design
Column B

Column B

Clear Cover

Clear Floos Helgght @ B

Clear Floor Height @ 0

Mo Of Floars

Mo Of Columrs In Group
Column Type

Minimwm eccentricity check
Cods defined 0/ Bt

0/8 Aatio

Flexural Design {Analysis Forces)

Aaatysis Reference Mo,

Load Combinatior.,

Critical Location

BT mToll7H¥Em

Hon-Ductile

15 456 - 2000 + 1513920 : 2016

K25 Bsmmam
Fas0l H'sgmim
FaS00 H/sgmm
Fes00 Nisgmim
Fedls N/ sgmm
200 i

530 i

32 mm
2000 mm
2400 mrm

1

1

Lrflraced

Sisruiltaneaisly (Both Axds)

4

2.65 «= 4 Hence, Design as Cofuma

1383

[1] 1.5 (LOAD 1: LS CASE
1 SELF WEIGHT] 1.5 [LOAD 2
LEIALY CASE 3 \WALL LOWD)
+1.5 (L0 3 LOAD CASE 3
DEAD LOWAD) +1.5 {LOAD 7: y
LOAD CASE T OME WY DEAD)
+1.5 L0004 LOWD CASE 4
LIVE LOAD) +1.5 [LOAD 8: 1?;
LOWAD CASE B OME WY LIVE) - L
S el o
Tery Aot MIBUTHUN GANESAN W5, |Strectures)
Stppetural Englneer Grade - 1T
Pag Ma, 5E - GroI1 7 OTCR f TRECHY f AAYI024 f D05
Trichy B Engineering Encelbence Pl Lid
Plar Mo, 54, Nandewanam Streck,
LI Caloey, Trichy 6201,



Pl = 1514.47 L1

B = 21512 ELT
My = .31 kMm
W = -noa N
Vuy £ 5.5 i
Binimum

Sinpe fuaal Force is comaressive, Min. Ecoentricity chack to be performed

BAimimudn Ecoepiricity Alang [
MAimimm Booenrainy = Unsupported Length /500 + 0 30
= 1247 FTIT
nAinimiem Ecoentricity > 0 mm
i = Pu % Minimum Eccentricity
= 1403 kNm
Binimim Eccentricity Along B ©
BAIrdmiem Eccentricity = Unsupported Langth ¢ 500 + 8/ 30
= 1167 T
BAmirry = P x BAinimiem Ecosntricity
o 3029 kMM
Slenderness Check
Mau Shendernass Ratio]L/B) . 15
L &0 {Hence Ok
Calumn It Unbraced Mong ©
Slenderness Check Along D
EMfective Length Factor e ¥
Slhendarmets Aatia = Effactive Length / D &
= 4.53, Codurnn mot Sendes along 0

Column 15 Unbraced along 8 c%
MIRUTHUN GANESAN Mt,, (Stroctures|
Earucturad Enginper Grade - T1
Heg. No,SE-Gr-I1 7 OTCP f?Hl{H'l'Iw!-ﬂ.Hlme
Triehy B Enginesring Excellemce Pl L1d,
Fiat o, 64, Nandavanam Sireet,
U Caloay, Trichy - 520021,

Sienderness Check Along B:



Effective Langth Factor = 1

Slendarneds Aatio - Effective Length /8
s 15, Colurnn Slender Alang B
Slandarness maoment ghong B z [Pu Bf 2000) (Ley/B)*2
= 34.08 khm
Design dbamderness moment along B
Puz E 2252.98 kl
2] = 4556 kM

Reducticn factor 'k’ for slenderness g {Puz < Pul [ [Puz - Phj <=1

migmenit
= 041 c= 1, Hence k=041
Mzindy = ko 34,08
= 14.11 kRm
Calculation of Design Moment
Direction rumm; |u.1:.1 {Abs) rllduwu [Msindx iabs) PMdesign-final
3] ik £ -
rdapr.ﬂ.n-: = My -135.12 3003 115,12 H 11512
|54|mr Axis - Muy p.21 30.29 30,29 1411 lau
Where
B = Mamems directly from anakysis
i = Moments due to minimum accentricity
c = Maximur of analysis mament and min, sccentricity = Max |8, 5}
E = Mament due o slenderness efiect
F = Firal design Moment = Max[C- Teg Bettom |, D-Top Bottom) + E
Final Critical &
Pu = 151447 kM
S TH] " <115.12 LT =

MIRUTHUN GANESAN M.E, (Struriures|
Sructrs] Engineer Grade - T1
Reg. Mo, 3E- Gr-117 DTCP F TRECHY f MAYZOZE [ 0045
Trichy B Empinsasing Excellence Pet Lid
Fiaf Mo, b4, Nandavanam Stroel.
LiC Calony, Trichy - AI0021,



Py = A4.4

Resultant Moment [Combined Action]

Mioment Capacity Check

PrCaloulated = 175

Reirforcerment Provided = E-¥20+ 3-¥16

Load Angle - Tarr (M g
= Z2L09

MeRes B 123,38

MWCap ] 128.048

Capatity Ratio - MRes! MCap
E 0.96 ez L

{Shear Calculation

=

poritical Load
iCarnbination ASE 1 SELF WEIGHT)
1.5 [LOwAD 2 LoD
2 WALL LOAD
=15 [LOAD 3: LOWD
ICASE 3 DEAD LOADE

+1.5 (LOAD T LOwD
fcRsE 7 ONE WaY DEAD]
i+ 1.5 (LOWAD 4 LOWD
ICASE 4 LIVE LDWAD) +1.5
HLDwD 8 LOAD CASE B

7 OME WY DEAD)
1.5 |LOWD 4: LA

SE 4 LIVE LOWD) +1.5
Lva &: LAl CASE 8

OME WY LIVE] ME WEY LIVE]
Design sheer farce, Vo |75.5186 Tl
|-|IHJ
Pu (KN 1514.47 1514.47
Deff Beff [mm] HE8 15
|t {sgmmj [ATE0 |E3740
Dulgns.na:rsrress.w i/ (B % Daff] Wi f (D 1 BeH]
Tw [N/ 5qmm) {07738 10,0011
PL{%} 1.375 1375

Design shear strength, [D.?!ﬂl

r}.?ll:li

khim

kMm

T -
e

MIRUTHUN GANESAN W.E, (Sruciures}
structural Englneer Grade - 11
Reg: N SE - Sr-11 JORCE S TRICHY J Ay 2004 f 00t
Trichy &S Enginsaring Excellence Pyt L1d,
Plot Mo, 54, Mandavanam Sueel,
LIE Cobomy, Trichy-&20 021



IIL' [Hsgmm)
ﬂrf‘_l‘:—.ﬂﬂh 1+3xPu/[BxDx Rk}
mhancement Factor
Compressise Force)
18621 34702
par Strength -
nhiancement Factor
f Tensile Fosce|
gar Hrength i5 1.5
nhancement Factor
i)
rar Sfremgth 1.5 1.5
Fhm::mzrﬂ: Fackar
t::am;ed shear 1.0801 1.0801
ngth, Te-e {Afsgmm]
Dasign shoar check Ty = Te & Enhancement [T < Tc ¥ Enhancement
factior Ifacmr
[Shear Links Design r Lirks Mot Limks Mot
Regquired

Design Of Links
Links in the rone whare special confining &
Marreal Links

DMameter of link

Criterion far spacing ol normal links
Min. Longitudinal Bar dia X 16

Min. dimension of column

Moo IO imemy

Provided sgacing

Table For Links

ks are not required

& mm

hiak. longiwedinal bar dia /' 4

-] P
] T
2040 mm
30 mim
20 M

At/

|"'°*'°" MIRLTHUMN GANESAN }:imm
- e-1T

Reg. Moo 5E- Gr-E1FDTCP [ TRECHY /| MAY 2004 / (08
Trichy Bl Engineafing Detallanoe Pyt Lid
Fink Ka, £4. Nasdavanam $reel,
LI Colany, Tokcey - 520 OF1.



rmbﬂn hear Design  |Ductile Design rwomnl Zone  [Ductile Zone
Link Dia, f - — — N -
rw.l:lng 200 = = 200 -+
Lewal : 11729 m Ta 14,729 m
Frams Type » ron-Ductile
Respanse Reduction Factor = 1
Dasign Code z 15456 ; 2000 + 15 12920 : 2016
Grade Of Concrete = M5 Msgqrm
Grade Of Steel {Wain| = Frsa0 hsqmm
Grads Of Steel {Sheat | - FeS00 N/sqmem
Grade Of Steel - FEsural Design = FrS00 M sgmam
Geada Of Steel - Shear Design 5 Fed15 B fsomami
Column & = 200 e
Codurmn O = 530 11T
Clear Caver L] E ] mim
Clear Floar Height @ B = 2000 mm
Clear Figar Height @ O = 2400 mm
Nz O Floors - 1
M M Colurmins In Groug " 1
Codurmin Type ' rfiraced
Manimum eccentncy chack 3 Samultaneoisly (Both fuls)
Code defined 08 ratio : L]
B Ratle : 2.65 == 4 Hence, Design az Calumn
Flexural Design (Analysis Farces)
Anabysic Refarance Mo. = 1728
[1] - 1.5 [LOAD 1: LOAD CASE
1 SELF WEIGHT) +1.5 {LDwD &
LOAD TASE 2 WALL LDAR)
Load Combination = +1.5 (LOAD 3: LOAD CASE 3
100 CASE 7 Ot WhY DEAD 5 Z,
+15 (LOAD 4: LOAD CASE 4 MIRUTHUN GANESAN WE, (Brectwes)
LIVE LOAD} +1.5 [LOAD &: structural Engineer Grade- 1

Aag. Wo. SE <G -1/ DTCP ) TRICHY | MXY 2004 / 09
Trighy G Engimpering Excellsres Pl Lid.
Pok Mo, £4, Nardavanam Sirest,
LIC Colony, Trichy - 620021,



LOWD CASE B OME War LVE)

Critical Locatian " Top Joint

Pii - 10&2 78 kM
M " 11837 kNm
iy = 0.05 kN
s - -(1.08 kM
Wy - T7.72 kM
Minimusm Ecoaniricity Check

Since Axlal Foroe is compeéssive, Min, Eccantricity check to be performed

Minimum Eccemricity Slong D

hiimimum Eccentricity = Ursupported Langth / 500 + D 30

= 2247 FTiIT
Minimiam Eccentricity > A0 mm
IEmins - Pu x Minirmum Eccentricity

= 2433 khm

Minimaim Eccentricity Slong B

IAinEreLim Ecoeniricity " Linsupported Lergth / 500 +« 8/ 30

. 1267 PN
BAmimy = P x Miniivwn Ecoangricity

= 2165 kNmi
Slenderness Check
hia SHenderness Ratio|L/B) =

< B0 {Hance Ok}

Calumn |5 Unbraced Along O

Slenderaess Chack Alang O¢ !
Effective Length Factor = 1
Skerdernass Ratio = Effectiva Longth / & -
E 4.53, Columm not Slender Alang D L'%'-"{?;ﬁyﬂfl
MIRUTHUN GANESAN M.E. [Strectores)

Structural Engineer Grade - T1
Reg. No. SE- Gr-I1 / OTCE [ TRICHY { MAYZOD4 /(05
Trichy BG Eagineering Excelience Pvl. Ltd.
Plot No. B4, Mandawanaim Street,
LIC Calosy, Trichy - G20 011,



Codurne |5 Unbracad Along 8

Slenderness Check Along B
Effective Length Factor =z 1
Slenderness Ratio = Effective Length /B
= 15, Colemn Sender Along B
Slenderness momsent along 8@ = i{Pu B/ 2000] {Ley/ B2
= 2436 kNm
Design slendarness moment along B
Puz - 185586 L
Pl u 485,08 ki
Raduction factor 'K for slendermass ) {Pixe - Pl / (P - P < = 1
mament
= .57 = = 1, Herge k=057
sindy = kxiadn
" 13,78 kNemy
Calculation of Design Moment
Direction lrmm ]umln [4hs)  |Mdesign Inasinel (abs) [Mdesign-final
A le c 3 F
rﬂamr Axis - My 11877 24,23 -118.77 1 -118.37
i.unm Auris - Mty 0,05 1156 21.66 13.78 FEM
Where
A = Momants directly froem snehyis
B = Moments deg to minimum eccentricity
[ = Madimum of snabsis reament and min, eccentricity = Max (A,8)
E = Moment due b slendernass effect

F = Final design Masment = Maw|C- Top Bottom , 0- Top Battam| = E

s e

MIRUTHUM GANESAM M.E. {Structires)
Structural Engineer Grade - TT
Reg. Mo SE-Gr-T1 /DTCR FTRICHY [ Say 2024 / 008
Trichy BG Englneering Excellence Pyt Lid.
PlotNo. 64, Mendavanem SOredt,
LIC Cotany, Trichy = 630031



Pu = 1082798
bl = 118,77
By = 3544
Rasultant Moment [Combined Action]
Moment Capacity Check
Ft Cakculared = 1.3
Heinforcement Proyviged = B=¥1G # 2-¥12
Load Arglo — Tan My M
= 1661
PRy - 123,05
Miap = 12561
Capacity Ratio = MAes BCap
= D99 2=1
Phw Caloulation Along 0 i.ll.ksr‘ B
JCritical Load [} : 1.5 {LOwD 1: LOAD Fi] =15 [LDAD 1: LOAD
[Combination JCASE 1 SELF WEIGHT) F_AEE 1 SELF WENGHT)
1 6 (LOAD 2- oAb 1,5 [LOAD 21 LOAD
ICASE 2 WALLLOAD]  [CASE 2 WALL LOAD)
=15 [LOAD 3: L0AD 1.5 4L0BD 3 LD
CASE 3 DEAD LOAD) JCASE 2 DEAD LOAD)
115 [LOAD T LOAD HLS {LOWE T- LDAD
ICASE 7 ONE WaY DEAD] JCASE 7 OME WY DEAD)
+1.5 {LOA 4: LOAD 1.5 (LOWD 4 LOAD
ICASE 4 UWVE LOAD) +1.5 JCASE 4 LIVE LOAD] +1.5
JILCA S: LOAD CASE S NLOwD 8- LOAD CASE B
IOME WiAY LIVE] CIME WAy LIVE)
|Pesign shear force, Vo [TT.7226 -3.0754
L]
[P {l) [2082.78 1082, 78
Deff , Beff fmm) EET 1E0
aeff [sgmm) Fm

rksla;n shear stress, Te [u /4B « Deff)

Fﬁlffﬂ:ﬁel‘n

Iruw:umr

0,783

rmoua

khim

khim

deg
khm

kMm

MIRUTHUN GANESAN E.E..ﬁ.mumw

Structural Engineor Grade - 11
Reg: Mo, SE - Ge-TH / DTCP / TRICHY / MAYE024 / D0
Tricky RGO Enplmesring Exceftence Pyl Lid
Plal Mo, &4, Nandivanam Sireet,
LiC Calamy, Trichy - 8207(RA.



trength, Te-8 (MNsgmm)

[Pt i3 lo.ass 365
Dasign shear strength,  [1.5074 0,60 74
Te |Mfugrren)
[Shear Stréength 1+ 35 Py BxDx Rok)
[Enhancement Factor
[Cormpressive Foroe)

|2.3258 [2.5322
Shear Strangth B
Enbancement Factor
|Tensle Force]
Shear Strength 1.5 1.5
Enhancement Factor
[|mm:|
Shear Strength 1.5 L5
Enhancement Faclos
Enhanced shear j0.9111 9111

Design shear check

[Ty « T % Enhancemsant

lh(tur

[Tw « To x Enhancémsnt

Ih;h:r

|shear Links Design hear Links Mot haar Links Mot
wired
Dasign OF Links

Lirks in the rane whese spaclal confining links are nat required

Marmal Links

Cuametar of link

Criterion fod apacing of nomial links

Pfin. Lesngitudlinal

Bar dia X 15

Min dimensaon of colimn

Max: 00 mm

Proveided spacing

B

mm

Max. longitudinal bar dia / 4

q

192

17%

mm

mm
mm
mm

mim

MIRUTHUN GANESAN mE

Structyral Englneer Grade - 1T
Rep, Mo, 5E - Gr-T1 / OTCP ) TRICHY I MY A [ D09
Trichy RG Englneering Fucellence Pvt, 1td
Plat Mo, B4, Mandavanam 5treet,
L5E Colany, Trichy - 530 021,



rhwh:l M
rlumiﬂuh [Shear Design  |Ductile Design rlvrmal Zone  |Ductibe Iome

Link Dia. ] — - 2 o

Fpan:lng 175 - - 175 -

Lews| . 14728 mTa 172.729 m

Frare Type = Non-Ductis

Resparse Reduction Fackss - 3

Dhesign Code = 15 456 ¢ 3000 + 15 13920 © 2016

Grade Of Concrete = M5 Mlsgmm

Grade Of steed {Maln) = Fas00 N s

Grade Of Steel {3hear} = FeSa0 M/ s

Grada Of Steel - Flexural Design = Fas00 W/ sgrmm

Grada Of Stenl - Shear Design = Fedl5 b gy

Codurnn B = 200 mim

Codurme O = 530 i

Clear Cover = k¥ i

Chaar Fioar Belght (@ B = 000 T

Clear Roor Height @00 e 2a0d mm

s OF Floors = i

Mo OF Codurnns In Groug = 1

Cofumn Typa Undrmaced

Minimum eccentricity check Simultaneoushy (Both Sxish

Code defined OB ratio - 4

['E Ratio £ .65 <= 4 Hence, Design as Column

Flenural Design [Analysis Foroes)

Analysis Refarence Ha. g 21593 =
[1]: 1.5 [LOAD 1 LOAD CASE
1 SELF WEMGHT) +1.5 {LOAD 2:

Load Cambination = LA CASE 2 WALL LOAD|
15 (LOAD 3 0AD CASE 3 {;F_%?
DEAD LOAD] +1.5 [LOAD T \;f i
LOAD CASE ¥ OME WAY DEAD) MIRUTHUN GANESAN WL, [Structures]

Structural Enginess Grada - T1
g, Wo. SE -Gr <1/ OTCP [ TRICHY [ MATIIZ4 joos
Trichy RG Engingering Excellence Pl Lid
flot No. G4, Handavanam Stresl,
LG Cotany, Trichy - 620021



Lrithcad Location

Binimum Eccentricity Chack

+1.5 (LDAD 4: LOWD CASE 4
LIVE LOAD] +1.5 |LOAD B:
LOAD CASE & OME Wikl LIVE)

Top kot

6515 kM
-116.6 kiMm
-0.3% kim
-0.22 kM
1543 kM

Singe Axial Force is comgaressive, Min, Sccentricity check ta be performed

Mdinimum Excentricity Alang D:

Iimimiam Eccesntricity

Minimum Eccentriciby

hminx

kinimum Eccentricity Along 8 :

Minimum Eccantricity

krminy

Slenderness Check

Bax Slendermess AatioL 8]

Colusmn Is Unbraced Alang O
Shendernass Check Along D
Effective Length Factor

Slenderneis Ratio

Ursuppored Length f 500 + 0/ 30

2ra? i

20 i

Pk Mmimum Eccentricity

14.64 kNm

Ursupparted Leageh /500 + B § 30

1267 mm

Pu ¥ Mimimum Eccentricity

13.03 M

15

&l |Hernoe D]

1 i .
—gI7 Y

Effective Lengeh D .

MIRUTHUN GAMESAN ML, iStructures)
Seructueal Englneer Grade - 1
Beg. No. SE - Gr-11 / BTCP [ TRICHY | MAY 5024 | 009
Trichy RG Engineering Excellence B L1d:
Piot Mo, 64, Nandavanam Stresd.
LIE Colany, Trichy - £20021.



Cofumn 15 Unbreced Alang B
Slendarness Check along B:
Effective Length Factor

Slenderness Ratio

Slendernass mament along B

4.5%, Courmn not Slender Alang O

1

EMective Length / B

15, Colurnn Sender Along B

[Pu B 2000] (Lay/B)2

= 1466 K
Design senderness moment along B
P = 1603.9 kM
Ph = 49504 kN
Aeduction factor "k for slendemeds - (Puz - P/ {Puz - Pb] €= 1
ATt
= 086 == 1, Hence k=0LBG
Mazkndy = Kx 14,66
= 2.6 ki
nofD
[pirection ram [umrn (Abs) [Mdesign  [Wsindx (abs) rmmgmnm;
I [E c 5 F
r.éalnr fudls - BAus, 1166 (14 G L1166 1] Al66
rnimm - Muy 0,39 13.03 13.03 126 L2543
Where
A = Morments directly from analysis
i = Moments dise o minimam eccentricity
C = Maximum of anatysis marment and min. eccentriciy = Max {4.8|
E = Moment due to slendernes effect
F = Finzl design Moment = Max|C- Top Bottom , O- Top Bottem) « E
R MIRLITHU stsn%utw

Stictaral Englnoer Grada - T1
Reg, Mo, 58 - Gr-11/ DTCR f TRICHY [/ MAYZOZ4 f 009
Trichy B0 Eapinearing Dacell=nes Fvi, Lid,
Plof Mo, B4, Nandawanam $rest,
LeC Colany, Trichy - BG31,



Pu = 651.5
LT - -116.6
My = -25.63
Resultant Moment (Comiined Acign]
Moment Capacity Check
Pt Cakculated = 1.07
Ralrdforcement Provided = 107132
Load Angle = Tan 'y M)
= 12.4
(X =1 = 115,38
MCap - 12329
Capacity Ratha = fRes) Mlap
z 057 e=1
[shear Calculation Alang O |ﬂmg B
Critical Lad [1] 2.5 {L0AD 1: LOAD [f1]: 1.5 [LOAD 1: LOAD
Coerbination CASE 1.5ELF WEIGHT) E 1 SELF WEIGHT)
+1.5 |LOWD Z: LOAD 1.5 [LOAD 3: LOAD
(CASE 2 WALL LOAD) 5E 2 WALL LDAD)
+1.5 LOAD 3; LoD 1,5 [LOAD 30 LOAD
ICASE 3 DEAD LOAD) E 3 DEAD LOWD)
£1.5 (LOAD T- LOWD 1.5 [LOAD 7: LOAD
CASE 7 OME WAY DEAD] CASE 7 ONE WAY DEAD]
F1.5 |LOWD 42 LOAD 1.5 [LOAD 4: LOAD
CASE 4 LIVE LMD} +1.5 [CASE 4 LIVE LOAR) +1.5
|lLOAD 8: LOAD CASE S [[LOAD B LDAD CASE B
(OME WY LIVE] CINE WY LIVE)
Design shear force, Yu  |75.4265 02152
[
Pu (kM| j651.5 Essm
Deff ,Beff [mm) 407 Eiﬁz
PP m— 95400 550
Deiign shear strass, Tw [ |8 x Defl) P (D 2 B

kN
kMm

kkem

eg
khm

kNm

.ﬁ;ﬁf )
MIEUTHUN GANESAN W, istructures]

Etructursl Englneer Grade - [
Bep, Mo, SE-Gr-T0) OTCP f TRICHY [ MAFIO24 008
Tricky A5 Englmerering Exteblpnge Pyl Lid
Plat Mo, &4, Mandavanam Stieel
LIC Colony, Trichy - 52001



T (M s mm) 1. 7665 0,007
Pr (%) 1.533 0.533
[Desipn shear strength, 0,502 0,502
ih: [Misgmm)
ear Strength 1+ 3%Pu/(BxDx ki
nhancement Factar
Compressive Forca)
11,7345 15106
ear Strength -
nhancerment Factor
rile Fosce)
par Strength 1.5 1.5
nhancerment Factor
A EE]
[Ehear Strength s 1.5
Enhancament Factor
hancad shear 11,7529 0, 7539
ngth, To-n 1"!511““"1'
D sgn shaar check v Tc ¥ Enhancement [Ty < T x Enhancement
actos closr
[shear Links Design =~ [Shear Links Required ear Links Mot
ired
1Pt % [.533
Shimar redisted by [(Te-e) & (B = Deff]
concrele e (KN|
(74,09
(Shear to be ressted by Vs - Ve
lshear reimfoncement =
Wi (kM)
1.34

{sgrmm)

[Wus x 1000 § {Deff 2

e oof shesar
Eﬂhmmn‘: required, |0.67 x Fy|

Bvus w 1000, f (Boff x
.57 % Fy)

7.53

Master Link Rebar [mm}[&

i)

[Murnser of lags ; B
provided
Spacing of linksreqe (13245

A

MIEUTHLN GAMESAN M!I‘ AR
Structural Englneer Grade« 11
Rap. Wo. 5 - Gr-T8 /OTCP { TRICHY [/ MAY 024 F 00
Tricky G Engimeering Excedlence Put. Lid
Phat Ma. 64, Nandavanam Streeq,
LIC Calomy, Trichy - 620031,



ing of links pryd, Sv 175 -
i}

rm- Provided (sqmem) r‘.:rua I

Design OF Links

Links in the zone where special confining links ane not required

Narmal Limks

Diarmeter of link = B [uilil]

#  Max langitudinal bar dia /4

= 3 mm
Critefion for spacing of normal links

Wi, Longitudinal Bar dia ¥ 16 = 197 mim
#in, dimension of column = 200 mm
#ax. 300 mm = 300 maTi
Provided Spacing = 175 Lilig]

Table For Links

e i

qum Design  [Shear Design  |Ductile Design Zone  |Ductile Zone
Link [Ha, 2 - B [ —
ISp!ﬂ:il'g 175 [— e 175 -—

Y
MIRUTHUN GANESAN w5, [Srreetures]
struetural Enginenr Grade s 11
flag, M, SE - Gr-11 / DTCP  TRECHT f bAn} 3074, G
Teichy &G Enpineering Escelieace P L

Plod N, b4, Hanfawanam StaseL,
LIC Codany, Trichy = BH02E



Lewel H 17,725 m To 20.729 m

Frame Typa = Mar-Ductile
Response Reduction Factor =] 3
Design Code = 15 456 ¢ 2000 + 15 13920 : 2016
Grade Of Concrete = M5 Nfsgmm
Grade Of Steed (Main) = Fes00 Mfsgmm
Grade Of Steed (Shear) = Fesda Mfsgmm
Grade OF Steed - Flexural Design - Fr500 Hfsgmm
Grada Of 5teel - Shear Design = Fedis Wy'sgmm
Cilurmn B = 200 i
Cridurmin G = 530 m
Clear Caver = 32 mrn
Clear Floor Hegght &0 8 = 2620 mm
Clear Floor Hesght @ D = 2400 e
Mo Of Flaors = 1
Mo Of Columns In Group - 1
Columin Type - UnBraced
Minimusm ecsentricty chedk ] Samultanegusly {Bath A}
Code defined DV ratio . 4
08 Ratio : 2.65 == d Hence, Design as Coburmn

i ix Foftes =
anatysis Aeference Mo = 2598

[1} : 1.5 {LOAD 1; LOAD CASE W?’

Load Combination = iﬂﬁ;ﬁ‘iﬂﬁuﬂ E MIRUTHUN GANESAN w.E, Strectumes)

syructeral Engineer Grade - T1
VLS (LDAD 2:LOADCASER o o 42 - r-11/ DTCP [ TRICHY { MAY2024 005
Trichy Ri5 Enginzering Excellénce Pvr g
Mot No, &4, Kendasaham Street,
LiC Caloey, Frichy - G303,



Critical Location

P

M

5

Pinimum Eccentrighy Check

DA LOAD) +1.5 |LOAD T2
LCRAD CASE 7DNE WY DEAD])
+1.5 [LOAD & LOAD CASE 4
LIVE LOAD) #1.5 [LOAD B
LOwD CASE 8 OINE WY LIVE)
Bottam Jaint

275.24 kN

5733 kN

05 kM

0.7 kN

.27 kM

Sirce Axial Force & comprissive, Min, Eecentricity check to be performed

Mimimum Eccentricity Along Do

Minirnurn Eccentricity

MEnimum Eccentricity

Pfriina

Minieuirn Eccentricity Along B :

ninimem Eccentriciny

Standerness Check

htax Slenderness Aata{L/a)
Codumn s Unbraced flong
Slenderness Check Along D

Effective Length Factor

Unsupported Lengeh / 500 4 D/ 34
2247 i
20 liitis]
P w Mbinismam Eccentricity
506 khirs
Unsupported Langth / 500 + B/ 30
1191 s
P Minimivm Eceentricity
4.5 kim
131
AHence k)
y KAIRUTHUN GANESAN W.E, Structured

structural Englnenr Grage - 11
Reg, Mo 5E - §r-11 fDTCR  TRICHY | WY O
Trichy BG Enginsering Excellence Pl ktd.
plol Ne, 64, Nangsvanam Street,
L Colony, Trichy - 620031,



Slendernsass Ratio = Effective Length / D

. 4,53, Caliemn net Slender Along 0
Colurn 14 Lnbraced Along B
Henderness Check Akang B:
Effective Length Factar = 1
Shendemess Ratio = Effective Length /B
= 1%.1, Column Sender Along B
Shenderness momant along B z [P B 20000 |Ley/ B2
= 3.7 kMm
Besgn slenderness moment akong B
Puz = 16033 kM
Ph = 455 84 kM
::mn Tactor 'k’ fod slendermess x (Pu - Pu] / {Puz - Pb) €= 1
= 1.24 == 1, Hence k=1
Bdsindy = kx3E7
- a7 khim
Cabtulation of Design Moment
[Direction ramﬂ: lnmh- [abs) [Mdesign  [Msin (Abs) [Mdesign-final
In | i 3 F
E'uiajnrﬁ.:rs - Pl o733 506 |57.33 0 |B7.53
r.ﬁn-:-r Asls - By .0.0% r.s 4.5 |3,.=r L8 37
Whete
i = Woments directhy from anabysis
B = Moments dus to minimum eocentnicity
€ = Masimum of analysis moment andl min, eccentricity = Max (4,8] -
E = Mpment due ta slenderness eifect
F = Final design MWoment = Max|C- Top Battoom |, D- Top Bottom] = E "LM

MIRLUTHUN GANESAN WL, Birecures]
Structizral Englnesr Grade - T1
g, Mo, 58 - Gr =0T/ OTCR f TRICHY [ BAAYI0ZA /005
Trichy RO engingering Facellence Pyl Lid
Plot Ni. 84, Nandawanam Street,
L Codomy, Trichy-620 031



Pu . B 225.24 ki
MLix = 87.33 kNm
Mgy = 837 Nm
Resultant Moment {Combined Action)
Moment Capacity Check
Pt Calculated < 1a7
Reinforcemant Frovided = 10-¥12
Loaid Anghs = Tan *iMuyux)
. 4.9z dap
fifas = G7.Ea kMm
MCap E 121.44 kNm
Capacity Ratho = PResf BACap
. DA<=1
i:h- Calculation Injmg [ rdung B
ical tnad [1] : 1.5 (LOAD 1: LOAD [{1]: 1.5 {LDAD 1 LOAD
mbination 1 SELF WEIGHT) 5 1 SELF WEIGHT)
+1.5 {LOAD 2: LOAD 1.5 [LOAD 2: LOAD
2 WALL LOAD CASE J WALL LOADE
+1.5 [LOAD 2:10AD  [+1.5 (LOAD 3: LOAD
IDEADLOAD}  |CASE 3 DEAD LOAD)
15 (LOAD T: LOAD  [+1.5 (LOAD 7; LOAD
7.OME WAY DEAD] [CASE 7 DNE WaY DEAD)
1.5 (LOAD 4: LOAD.  [+1.5 (LOAD 4; LOAD
4 LIVE LOAD) 41,5 [CASE 4 LIVE LOWD) +1.5
LOWD B: LDAD CASE 8 KLOWD 8: LOAD CASE 8
E WAY LIVE) KINE WAY LIVE}
igr shesr farce, Vo J64.2727 SR L
Fk:h
rq [kM] 713,99 313,59
raea Beff {rmmi] 4oz 162 ?@P"—’% ,
a0 MIRUTHUN GANESAN M.£, (Structures)
I’&fﬂ g 19 Fw Struetural Englnesar Grade - T1

kg Mo SE -G L1 FOTCR { TRICHY | MAYRIL 00
Trichy R Engineering Escellence Pul. Lid,
Plot Mo, 64, Nandavanam 5irest,
Lic Cobany, Trichy- G0l



r]ni.g,n;h“rum:,ﬁ Pous / (B x Ded) e f (D u Baff)
r\«m-"smnr 0,652 0.0081
Pri% 0,533 533
Diasign shear strength, 0,502 0,503
|7 [ sgmim)
shear Strength 14 3aPu /[ BxDxFckl

nhancement Facior

Compressiee Foroa)

1.261 1.2991
r Strength
nosmend Factor
(Tensile Farce]
ar Strangth 1.5 1.5
nhantement Factor
max)
[Ehear Strangth 1.261 1,29%1
[Enhancement Factor
Enhanced shear 06320 0.E531
[strength, Tc-g (Mfsqmm]
Draskgn shear check Ty = Tt x Enhancement [T < Tt x Enhancermeam
rm:h:r BELGT
[shear Links Design  [Shear Links Required  [Shear Links Not
ired
Pt % J0.523 -
[Shear resisted by [Te-2] {8« Defl)
jeoncrete Ve (ki)
|61.36 -
[ahear 10 be ressted by Vo -\C
phear relnlastement =
Wus (kM)
[7.51
|Arpa of shoar (Wus x 1000} [DeH fwies % 1000} (Baff x
reinfarcermént required, 0BT « Fy| 0,87 5 Fyl

s {sqrmen]

[16.41 -
Master Link Aebar {mm) [ -
Nurnber of lags 2 -
prevsiced

s pacing of links regi

Filﬁ

=4
MIRLUTHUN GAMNESAN ML, (Strucharei]
gtructural Engineer Grade - 11
Reg. Mo. 5E-Gr-H | BTCP | TELCHY [ WY 204 f 0OS
Trichy BG Epgingesing Excellencs Pl Lia
Plof Hi B4, Nandavanam SesL,
LIC Codany, Trichy - 6204021



*mml

ingaf links prod, Sv {175
atiih]

lh.w Pravided (sgmm)  [574.46

Design Of Links

Uks In the tone whare spetisl confineng links are not required

Narmal Links

Diameter of Enk = 8 Ly

> Man. longitudingl bar dia /4

= 5 mim
Eriterion lor spacing of normal links
Mir. Langitudinal Bar dia X 16 = 1592 mim
Min. dimension of column = 2 mm
Wt 300 rmarm = 50D FiMT
Prowided spacing = 175 mm

khqui'md vd

rnrmlmﬁ;n Bhear Design  [Ductile Design r‘utrr‘liﬂl'ﬂl [Buctite Zore

Link Dia. B = F

acing 75 o = 175 =

Fa
=

-

EUTHUN GANESAN uE (trucres)
| Structursl Enginser Grade - T1 .
Reg. Mo, 5E - Gr X1/ DTOF [TRICHY [ MAYZ024 [ 005
Trichy RG Enginseriag Excefionce Pvt, Ltd
Plot M, &4, Nandavanam Streei,
LIC Calasy, Trichy - 520011,



Beam Mo

Analysls
Reference

{Member)
Beam Length
Breadth (B)
Depth {D)

Effective Depth
leh)

Design Code
Beam Type

Grade OFf
Concrete (Fok)

Gracde OF Steel
(Bdain)

Grade Of Steel
(Shear)

Top/Bottom
Clear Cover
(Crmim)

Side Clear
Cover

Es

Ptrominal (%)
[Br)

]

: SB09

£59

1 {B.729

m)

£1500  mm

= 200 i
:530°  mm
;458 mm
215 456

s Cantilever Beam
:M25  Mfsgmm
 FeS00  M/sgmm
s Fes00  M/sgmm
32 mim
132 mm

21045 Nfsgmm

(0.2 -

MIRUTHUN SANESAN vﬁ{ (St

Structural Englneer Grady - 17
R Mo 5 - Gr. 0T/ DR TRICHY ¥ MUY 2024 | Oiy
Trichy Engiaeering Excelinnes Pyt Led
Plot Ne. 64, Kandavanam Street,
LT Colony, Trichy - 630 031,



EWM
|Beam Bottom FBEEanp
Left [Mid [RightlLeft [Mid  Right

Critical L/C- 1 = - i 1 1
BRIDC

189 - 24.01 84,53 1210
M (kM) ls

Tu (kMm) il ] H ] i) A

rﬂr. [kNm) 0 0 @ 0 0 0

1.99 {0 i 7401 @B4.53 1210
e (kM)

[Mulim (kNm) |146 [146 {146 {46 {46 146

lr 0.04 10 0 |0.548 [1.93 R.763

Ptmin (%) 0.2 0.2 0.2 0.2 02 0.2

flal

Pric (%) (B 0.2 fo2 pp2 o2 o492 ey

Pecc(®}(CIi0 0 P P 4]

.24 0,24 10,24 11049 11.049 (1049
i Ll 2

m&rc 187, (187, W8T, HETLZ ]160.3 6996
Frim rl IE

226. [226. 1226, Fu.? lag1.7 bE17

PtPrv (%)

(]
B

fstPrulsgmml, L L PR

t Provided

[Relnforcemen |2-¥12 E-Tlm-?llli-ﬁs 2425 [2-Y25

Note: Calculation of
Ast

MIRUTHUN E.ﬁ-élﬁ M.E. I":I.r_l.r:Iur-ts!

Structiral rnglnl-\.n_r.-__—_lh. =11

Bep Mo, 5E Ge =11 OTCE
Trichy RS Engines
Plat ot

LI Calnary, 1



AstCale = Max (B0} 2 BX d (for Mu=0)

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

Whene,
4 — " an % ared of flexural
reinforcement
Maxirnum af %
reinforcemeant reguired for
B = Piele = Bending Moment and Min %
area of flexurad
reinforcement (A}
Mominal % area af
Bo = Frnomiil = reinforcement
. _ % area of compression
< =l "~ relnforcement required
. Area of relnforcement
2 g required for Crackwidth
iShear Design
Left [Mid  [Right
Critical L/C- {1 1 1

rtCDE

PtPry (36) 1049 [1.049 [1.049

Bou (kN) 75.26 [85.95 [104.26

Tu {kMm) 0 0 il

I'H-r. [N) i E 0

Bt (kM) 75.26 {8595 [104.26

Tv (Njsgmm] 0.8 092 (111

|7cm,.fsqmm;| 0.65 [0.55 [0.55

fic (kN) f61.11 B1.11 6111

F:F'H’ul:-\"c 14.15 [24.84 43,15

Ao

MIRUTHUN GAR EEAJ‘H.E .is.*.-lu';rluf-‘:!u

=4 1l Enpinger GrRoe - N
o JI FETCR | TRV At ke
I g Eecrlienge it Lig
treet,

P, Moy, SE - G -i :
Trichy Ris ERgrmeari=

Plat M, B4, Wandaeanam 5

Uit Cadany, Tricmy = I QEL.



r.egx 2 2 7]
ISrlrwp Rebar @ [ B
Torsion - -
EETT
Torsion | -
v (sgmm)
Ly Regd 221 58221 . 582554
s gmm/m]
{swCalc (mm) [200 [200 [200
SvPry (mm) 200 [200 200
[Py Total Pre 5027 |502.7 [502.7
[sqrrm)
Maximum Spacing Criteria
Basic
Spel o
0.75d =351 mm
Spcd =300 mm
SFR Design
Beam Width =200 mm
Beam Depth =530 mm
530
Wb Depth =<= MM
750
Side Face
Relnforcement not
required.

J@F‘”ﬁﬁ{
& 3
MIBLUTHUN GANESAN SLE, {Stnectutel]
Sarisciipral Englneer Grade - T
fiag. Mo, 8 < Gr <11 J DTCF TRACHY [ Y22 DS
Tritky R Enpineeriig Excefiznca-Put. Lid
Feat Mo, B4, Nardavanam Seeet,
L Colany, Trieky - 620021



Analysis

Reference
{Member]
Beam Length
Breadth (B)
Depth (D)

Effective Depth
et

Design Code
Beam Type

Grade OF
Concrete {(Fok)

Grade OF Steel
(M ain)

Grade OF Steal
(shear)

Top/Boktam
Clear Cover
(Crmir}

Side Clear
Coner

Es

Ptraminal [5)
(En}

BET 65

A
T |B.T29

m}
VAALE  mm
200 FrIETY
2530 mim
HE L7 mm
;15456
: Regular Beam

sM25  Nfsgmm

1 Fe500  MNfsgmm

: FeS00  Mfsgmm

132 mm

- 32 mm

2 Zx1005  MSsgmm

102 %

MIRUTHUN GARESAN WL, [Siruciunas|
Sarpctirsd Enginper Grade - T1
R, Mo, SE-Gr=T1 FOTCR f TRICHY J/ MY 014 /005
Teichy BG Engingering Excellence Pyl Lid
Plot Me, B4, Kandavanam Street,
LI Codany, Trichy 6200021



{Flexure Design

Fﬁum Bottorn  |Beam Top

Left Mid [Rightlleft |mid [Right
Critical L/C- |1 1 L Rk h
fzmr:
Muknm) | [75.23 J8.72 [106.34)10.08]83.82
Tu {kMm) o b P P P Jo
r-'lu{kl'lm} o rl 0 0
rlud {kMm) |0 [75.23 |.72 (106 3410.08}88.82
iﬂuum (kMm) |146 [146 [146 [146 [146 [146
3 0 1717 jo22zb.428 Jo.23 2028
Ptmin{%) 0.2 .2 P2 p2 2 pz2
Al
Ptclc (%) (B') 0.2 j0.432 r:.z 0641 0.2 0.5
el o o o b b P
PtPrv (%) n.zuruaa 0.24211.049 n.znr:.an

sgmim)

BT

alc 157.2

lana 6ol187. 21590 s1[187. 2487 3

E3

tPry [sgmmji226.2

1452.4

wided

3 ]

inforcement(2-Y12

[2-¥12
2-112

EI'E.ZFGI.?#-}.II& IFIE.SI
- 20

z-ﬂziz-ﬂs 2.1

I

|

AstCalc

AstCalc

= Tax {B',C}x B X d [for Mu=0)

= Brx B X d [for Mu=0)

“’%m'.*f
MIRUTHUN GAMNESAN M.E, Structures|
Lirectursl Engineer Grads - T1
Reg. N, 5E- Gr =11/ DTCP FTRICHY ) ada¥ 2028 / (02
trichy G Engineering Expellence Pyt Lad
Phat Ma, 64, Nandavanai GErEpd,
LIC Codany, Trichy -52002L



Where,

=
n

Ptrmin

B = Piclc

B = Ptnominal

Q = Poclc

D = AstCrack

Min % area of flexural
reinforcerment

Maxmum of %
reinforcement required for
Bending Moment and Min 5%
area of flexural
reinforcement [A)

Nominal % area of
reinforcement

% area of compression
reinforcement required

Area of relnforcernent
required for Crackwidth

Ishear Design

left  |wid [right

Atical L/C- [ 1

r’tPﬁ' ) 1.049 0482 J0.671

Wu (kN) 119,42104.78112.72]

Tu fkMm) 0 0

=]
[=]

I‘i‘w (kn)

r:u: (kM) 119.42/104.780112.72|

Il\[hl.u":qmrn'b 128 iz 1.z

Ir::ufsqmm: 0.65 .48 )0.55

rttmr Fx.u |45.13 l51.51

s=Vut-Ve  [58.31 [59.65 [61.21

MIRUTHUN GARESAN WEE, (Struciures)
structural Engineer Grade - T1
Reg. Mo, SE-Gr<T1 fOTCR / TRICHY | MAYII2E B
Prichy BG Enginearing Excellance Pyl Lid
Plot Mo 64, Mandavandn Sreel,
L3t Celany, Trichy - 620021



sy Torsion
s gmim)

[Asy Torsion
Prv [sgmm)

A5y Red
(sqmm,’m)

345.1 353046804

[SwCalc {mm)

200

S Py ()

200

Ly Total Prw
[sgrmim)

5027 |07 15027

Maximum Spacing Criteria

Basic
Sprl
0,754 =351 mm
Spci =300 mm
SFR Deslgn
Beam Width =200 mm
Beam Depth =530 mm
530
Web Depth =<=  mm
750
Clde Face
Aefnforcement not
required.

A

HIRUI;UH GAHEHé MLE, {Sbnictures)

Structural Enginzer Grago - 11
g, Mo, SE-Gr-T1f OTCR | TRICHY § MAYZ024 [ 009
Trichy RG Emginearing Loceilence Pu. Lid,
Plot No. 84, Bandavanam Street,
L Colany, Trichy - 630821,



Design of slab

Four Edges Discomninuous ‘I

Fck 25 Nimmh2
Fy 500 NfmmA2
Dia of bar (Lx Directon) & mm

Dia of bar (Ly Direction) 8 mm
Chaar cover 15 mm
Clear span Lx 2843 mm
Clear span Ly 3650 mm
Width of Beam 200 mm
Slab tk 125 mim
Floor Finish 45 mm
Weathering Coarsa 5 mm
LIVE LOAD 4 KNim2
Length of slab (k) 3048 mm
Length of slab (ly) 3752 mm
Dead Load 4.08 KMImz2
LIVE LOAD 4 KN/Im2
FD D.L B.12 KMN/m2
FDOLL 6 KMim2
Iyt 1.2402 IT 15 TWO WaY SLAB

Bending Moment Coeffecient for Rectangular Panels Supported on Four Sides
with Provision for Torsion at Comers (15 456-2000 Table 28)

short span long span
(-vie Mix) (+ve Mx (-ve My) (+ve My)
Q0 0.0873 0 0057122

suppart moment B 0 KN.m

Moy 0 KM.m
span mamant Mx 98938 KMN.m

My 64381 KN.m
Xu mawd (.45
Q 33402
d rguired 54 442 The depth provide i suffclant
Effective depth shorter span 108
Effective depth longer span 84
Azt [+ va Shorter span) 224.3 mm*2
Ast (+ ve Longerer span) 156.02 mm*2
Ast (- ve Shorter span) 0 mm*2
Ast (- ve Longerer span) 0 mm*2
Min Ast 150 mm#2

SPAN REINFORCEMENT

TO PROVIDE 8 mm DIA OF BAR @224 mm SPACING IN 2843 mm DIRECTION
TO PROVIDE & mm DIA OF BAR @294 mm SPACING IN 3850 mm DIRECTION
SUPPORT REINFORCEMENT /

-

A

S E’l’.ﬁ
MIELUTHLUN GANESAN wm E_ {Sorecoarss)
Structural Englneer Grade -1
Reg. Mo, 5E - Gr =11/ DTCP [ TRICHY J A R004 /009
Tricky R Engineering Excellenie Pyl, Lid
Fiot Mo, 64, Nardavanam 3treel,

LSE Cioboery, Triciry - B30 001,
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Verified ¢ RealEstate”
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

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

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

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