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Regd. No. U42909TN2023PTC165004 Ph : 0431 - 4024691
Cell : 98424 - 72691

TRICHY RG ENGINEERING EXCELLENCE PRIVATE LIMITED

(Structural Design Consultants)

Date : 2.4 [10/202:4

STABILITY CERTIFICATE

(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. 205/16, Plot No.
378 in Morais City Extension - |, Keelakurichi Villége & Panchayat, Thiruverumbur
Panchayat Union & Taluk, Tiruchirappalli District is designed to resist earthquake. Check has

been made and found safe and | hereby certify that:

1. The minimum grade of concrete is M25
2. The design and analysis using the code of practice for plain and reinforced concrete
as per 15:456-2016, Design Loads as per 15:875-2015 (All Parts) and Design of

Earthquake resistant Structure as per 1S:1893-2016 are carried out.

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

v

Stamp and Signature

MIRUTHUN GANESAN M.E., (Structures)

. lSr/:‘:,::tur:! Engineer Grade - I1
Reg. No. SE - Gr -1 /DTCP /TRICHY / MAY2024 / 009
 Eng neering Excellence Pvt. Ltd.

Plot No. 64, Nandavanam Street
LIC Colony, Trichy - 620 021, ‘

Trichy RG E
Encl: Structural Design Calculation

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 (AfTordable

| Housing Project) in Old §.F No. 205/5A, New 5.F.No. 205/16, Plot

. No. 378 in Approved Layout L.P (R) /NTDA No. 1/2020 Morais
City Extension — [. Keelakurichi Village & Panchayat,

Thiruverumbur Panchayat Union & Taluk, Tiruchirappalli Distriet.

Structural Details Design by

TRICHY RG ENGINEERING EXCELLENCE
PRIVATE LIMITED

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

mmv.rmgun GAMESAN M., rtructures]

Structumal Englmeer Grade - 1T
Reg. No. SE - G -I1/DTCP | TRICHY | Ma¥2024 / 002
Trichy RG Cnginenring Exceftence Pyt. Led.
Plot N, B4, Mandavanam SLreet,
L".‘f-ﬂl:ﬂr!'f.. Trichy - 20021,



STRUCTURAL DESIGHN 5T, RTIFICATE.

| hereby certify that the proposed construction of Residential bullding
{Affordable Housing Project) in Oid 5.F.No. 205/54, New 5.F No. 205/16, Plot No. 378 in
Approved Layout LP (R} /NTDA Mo, 1/2020 Morais City Extension = I, Keelakurich| Village &
Panchayat, Thiruverumbur Panchayat Union & Taluk, Tiruchirappalli District. The building will
withstand against the Earthquake, {Seismic Zone Il as per 15 1893 (Part [} 2002 Inading stress
parameters are within limits of National Building Code and Bureau of Indian standards code of
practice for concrete and loading. The building consists of stilt + five floors, For external and
internal partition walls 230,150/ 100 thick A A, C block work walls are used.

The R.C.C building 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: B75-1987 Code of Practice for Design loads for Bulldings and structures

3.15: 1893-2002 Criteria for Earthquakes resistant design of structures Part-1 General
Provisions and  Buildings

4. 15: 4326-1993 Code of Practice for Earthguakes resistant design & Construction of Buildings.

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

6. National Building code of India-2005.

it is further certified that the above structure will be constructed from foundation to roof, a5
per structural designs and detailing of reinforcements furnished in our drawings. The building
will be safe and Sound as per the design.

D
MIBRUTHUN GANESAN bLE, Structures)
Structural Englneer Grade - 11
Reg, Wo. SE- Gr -11 S OTCP f TRICHY [ MWMaY 2024 7 009
Tricery RG Enginecring ExceBence Pyt, Ltd

Plet M. B4, Mendiwanam Strect,
LiE Cobany, Trichy - 620021,



DESIGM BASIS REPORT
FI;H'

The proposed construction of Residential building (Affordable Housing Project) in
Old 5.F.No, 205/54, New 5.F.No. 205/16, Plot Mo, 378 in Approved Layout L.P (R) /NTDA No.
1,/2020 Morais City Extansion = I, Keelakurichi Village & Panchayat, Thiruverumbur Panchayat
Union & Taluk, Tiruchirappalll District,

TABLE OF CONTENTS
1.0 DBJECTIVE
| 2.0 DESIGN OF LOADS
2.1 Dead Loads
.2 Imposed Loads

3.3 Earthguaks Loads

1.4 Load Combinations
3.0 ANALYSIS METHOD |
4.0 DESIGM ASSUMPTION
5.0 FOUNDATION DESIGN
6.0 MATERIALS

7.0 NOMINAL COVER TO REINFORCEMENT
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1.0 OBJECTIVE

The proposed construction of Residential building (affordable Housing Project) in
Oid 5.F.No. 205/54, New 5.F No, 205/16, Piot No. 378 in Approved Layout L.P (R] /NTDA No.
1/2020 Morais City Extension = |, Keelakurichi Village & Panchayat, Thiruverumbur Panchayat
Union & Taluk, Tiruchirappalli District.

The bullding is designed for 5tilt + Five floors, The structure is supported on colwmn in turm
rasting on column foeating Foundatian, The structural Syster comprises columns, beams, siabs and wall
Structure.

3-0 Anatysis of all the building strictures will be carried out using STAAD PRO Scftware
package and analysis results shall be used for designing the various elements,

2.0 DESIGN LDADS
2.1 DBead Loads

The Dead loads that are envisaged to act permanently are considered ag per 15875 [Part
1} - 1987 - Dead loads. Indian standard * Code of Practice for Design Loads [other than
aarthquakes) for Buildings and Structures™,

- Siab s assumed to be 125mm thick —3.125 KM/m!
2. Fhoor finish — 1L.5KN/m’
3. AAC Block masonry walls 200mm & 100mm thick are propesed o be used {location of
wills per Architectural drawings) Unit weight is taken as 8§ KN/m’
4. Weathering course in Terrace finlsh =2 KM/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 KM/
2. Staircase =3 KM/m?
2. Toilets =2 KN/m!
4, Terrace floors = 1.5 KN/m*

Ll

MIAUTHUN GANESAN WE, (strectures]
Structursl Englineer Grade - 11
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1.3 Earthquake Load

The loading due to carthquake is assessed based on the provisions of 15 ;1893-2016. Structures with
ductile detailing is considerad as par 15: 13920-2016.

Tiruchirappalll falls under Seismic Zane il
Zone fackor =0.10
Response reduction factor =3
Importance factor =10

atructure with ductile detaing is considered as par I5: 13%20-2016

2.3 Load combinations

The various loads shall be combined in accordance with the stipulations in [5:875 {Part 5] =
15987, Whichever combinations produced the most unfavorable effect in the bullding,
foundaticn or structural member concerned shall be adopted. The various Inad
cambinations considered in the anahsis are a3 Tollows:

DL +LL)
HOL+08LL=0850+1
VOL+ 08l + Q8508 -1
iDL = QBLL + 0B 507 + 1
(DL + 0LBLL+ 0.8 502 - 1
1.0(0L + 50% + 1)
1.0[0L + 50% - 1]
1.0[DL+ 502 + 1)
1.0[DL+ 502 - 1)

. LE[DL+LL)

C1LS{DL+ 50X+ 1)

- 150U + 50K - 1)

- L5{DL+ 502 « 1)
13D+ 507 —1)
LADL+LL+50X +1)

PR = AT e e

[ SR T
[ P T
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16.1.2(0L + LL+ 50X - 1)
17, 1.2(DL + LL + 507 + 1)
1E, 1.2(DL+ LL+50Z - 1)
15 90L+1.550X +1
20, 0.90L + T.550% -1
21, 090L+ 15507 +1
21, 090L+ 18507 -1

The above load combination will be conssdered and effect of worst combdnations will be taken for design
of various building elements.

3.0 AMALYSIS METHODS

Tha analysis of the structures is carried out using the STAAD PRO. The entire super struchure i modeled
using frame elameants as appropriate. Beams and columns are modeled as frame elements. Appropriate
loads and its combinations as par relevant 15 code clauses, far most unfavorable effects are chosen for
design. Various laad cases considerad in the analysis are briefad above,

4.0 DESIGN ASSUIMPTICN
411 The Base of the Foundation is assumed to be FIXED & BIMNED.
4.1.2. Al concrete efements shall be designed in accordance with 15 456:2000 Limit
state design,
4.1.32 Appropriate loads and its combination as per relevant dauses, for the most
untavorable effects are chosan for design, [Refar Load Combination below|.
5.0 FOUNDATION DESIGN

Type of foundation :isolated ealumn footing
Depth of foundation ¢ 3.0 m belew natural ground level
6.0 MATERIALS

The seif-weight of the various elements are computed Based on the unit weight of materinls &3
grven balaw:

s.no | Materials Unit waight KN / m!
1 | _Reinfarced Cement Concrete 23
£ | AAC Block [ 8rick WORK {for Iift wall& parapet) __E/M
3 | Steel 78.50 Fal

Structural concrete shall be of grade M25 for all Roc.c work,
Svesf reinforcement shall be of grade Fe 500 confirming to15: 1788-2008.

SO

MIRUTHUN GANE H‘nliirewﬂ
Spructarsl Engmeer B -
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Teichy RG Engineering Ereslbence Pyl Lid
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LIC Colomy, Trichy = &aI00I.



7.0 NOMINAL COVER TO REINFORCEMENT

From Durability reguirerment, exposure condition is assumed as mild for structural elements above

ground level and moderate for structural elements below ground level,

Thee clear cover to reinforcement to meet durability reguiremeant shall be as follows:

Footing - S50mm

Column

Beam

Slab

- dlmirm

= 32mm

- 20mm

,i/gﬁ;}’
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FOOTING DESIGN CALCULATIOMS

Footing No
Column MNa

Anpdysis No

Concrete Grade
Steel Grade
Clear Cover

L

Dw

Density of Sail

Soil Bearing Capacity

Gross Bearing Capacity
Permissible SBC Increase for EQ
Permissible 58C increase for Wind
Live Load Reduction

Permissible area of loss of comtact

Design cross section by
Factor
Thus factored SBC

Consider overburden pressure

FC1

C21 | 300 mm X 530 mm)
477

M5 M/sgmm
Fe500 M/sgmm
S0 i

Y

6

18 kN/cum
350 kN/sgm
40 kN/sgm
a0 H

25 %

50 o

0 %
Factored SBC

1.5

525 kM sepm

M
MIRUTHUN GANESAN M.E., IStructures)
Mructurad Enginper Grads - T1
Reg. Mo, SE- Gr-I1,/7 0760 [ TaICHY S MAY 2024 [ g
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Foeting Type . Pad

Footing Size [Lx B x D) v 2350mm ¥ 2100mm X 700mm
Without considering Effect of
Water Table
Footing Self Wt., F1 = 8636 kN
Sail Welght, 51 = 18073 kM
Total Welght, w1 = Fl+51

= 2B4.00 kM
Offset Alang L {Loff) = 910 mm
Offset Along B [Boff) = 400 mm

For Maxim I Pressure:

Critical Load Combination = [1] : (LOAD 1: LOAD CASE 1 SELF

WEIGHT) #{LDAD 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] +{LDAD B: LOAD CASE B

OME WAY LIVE)
Poomb = 165549 kM
P = Poomb + W1
P s 1935858 ki
M= = f kNm
My = 0 kim
Pia = 39303 kM sgm
o2 = 0 EMNfsgm
My/Zy =0 kM/sam
Maxirmum Sadl Pressure = 393.03 kM/sgm ) i
Allowahle Soil Pressure = (1X350)+54 kN/sqm X ?é ﬁ '

MIRUTHLUN GANESAN WLE,, [Struciures)
Structural Engloeer Grade - TT
Reg. Mo, SE - Gr-1 /DTCR | TRICHY | MAY2024 / 005
Trichy RG Engineoring Excelience Byl Lid,
Plotbo, 64, Nandavanam Stres,
LC Colomy, Trichy - 620071,



= 404 EN/zqm

Check Fi nimum sLre;
Critical Load Combination = [1]: (LDAD 1: LOAD

CASE 1 SELF WEIGHT)

+[LOAD 2 LOWD CASE 2

WALL LOAD) +{LOAD 3:

LOAD CASE 3 DEAD

LOAD) +(LOAD T LOAD

CASE 7 OMNE WAY

DEAD) +LOAD 4: LOAD

CASE 4 LIVE LDAD)

HLOAD 8: LOAD CASE B

QOME WAY LIVE)
Fcomb = 165549 kN
P = Peooamb + W1
P = 1893958 kN
hx = 0 kNm
My = 0 kNm
P/A = 393.03 KN/sqm
M/ Tx = 0 kN/sgm
My Ty = 0 kM/sgm
Mintmurm Soil Pressure = 393.03 kM/sqm

> 0

Check For Buoyancy:
Depth of Water Table Is below Depth of Foundation, hence Buoyancy check Mot
Applicable

LaF
; MIRUTHUN GANESAN M.E. [Mructores)
mﬂl& Structursl Englrisss Grade . I
Reg. N 5E - Gr ] FOTCR TRICHY ! MAY 20324 / poc
Trichoy ki Engineering Exveallence Pet, Lpd,
Piot Mo, 64, Nandavenam Streed,
LIC Codany, Trichy - 620021



Critical Load Combination

Coefficient OF Friction
Factor of safety
Peomb

Shear vy

shear vy

Resuftant sliding force

" Downward force

Upward water presiure

MNet downward foree

Force resisting sliding

Factor of safety available

Check For Overturning:
Along Width:

rivical Load Combination

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

WEIGHT) HLOWD 2: LOAD CASE 2 WaALL

LOAD) +{LOAD 3: LOAD CASE 3 DEAD
LOAD] +{LOAD 7: LOAD CASE 7 ONE
WAY DEAD] +{LOAD 4: LOAD CASE 4
LIVE LOAD) +{LOAD B: LOAD CASE 8
ONE WaAY LIVE]

0.4

1.2

1655.49

0.1 kM
12.05 kM
12.08 kN
Peomb + (F1 + §1)

193953 kN
0.00 kM
1935.58 kM

Friction Coeff X Met
Dowenweard Force

775.83 kN

Resisting Force / Sliding
Force

Be.40

12

(LOAD 1; LOAD CASE 1 SELF WEIGHT)
+HLOAD 2: LOAD CASE 2 WALL LoAD)
+{LOAD 3: LOAD CASE 3 DEAD LOAD)
+HLOAD 7: LOAD CASE 7 ONE Way
DEAD) +{LOAD 4: LOAD CASE 4 LIVE

LY
MIRUTHUN GaNESaN M.E.|
Structieral Engineer Grade . T
Reg. Wo, 5E- G¢ -rrmrﬂ.-'mlth'v.fr-.a.'r:ﬂz-t.f{ms
Trichy ko Engineanag Excsllancs Pyr, Lig
Pl N, B4, Nandavanam Strpup,
LIE Calorry, Trichy ~BI002],



Factor of safety
Pcomb
Maormest Mx

P

Stabilizing Moment for P

DeStabllizing Moment

Critical Load Combination

Factor of safety
Prarmbs
Marment My

p

“Stabilizing Moment for P

CreStabilizing Moment

Eottom Reinforcement Along L:

LOAD) +{LOAD B: LOAD CASE & ONE
WAY LIVE)

1.50
1655.45 KM
a kNm

Pcomb + (F1 + 51}

19349.58 kN
227801 kMm
a kMm

Hence, Mot required

(LOAD 1: LOAD CASE 1 SELF 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 8 ONE
WAY LIVE)

1.50

1655.49 kM
0 kMm
Pecomb + [F1 + 51)

1939.58 kM
2036.56 kHm
0 kiNm
Hence, Not required

i

MIRUTHUM GANESAN w.E. (5amctwns)
Structural Englreer Grade - 1T
feg, Wo. 5 - Ge -1/ DTCP / TRICHY | MAY2004 1 008
Tricky RG Engimenring Excedlence Pyt, Lid
Plat Mo, &4, Nandavenam Street,
LIC Colowy, Trichy - 620021,



Daff = G4l mm

Beff = 2100 mm
5Py = G606 kN/sqm
BAu = SPulX B Loff X Loff / 2
= 52692 EMm
Pt = 0144 B
Ast Rgd (BM) = 1943 sgmim
Ast Prv (Distributed Across Total = 18-¥12 @ 125
Width)
= 2038 SgMmMm
Ta reement L:
1) = 700 mirm
<= 1000 mnm, Hence
Ast = Min Pt For Top Reinforcement X D X B
= D.06% X 700 X 2100
= 882 sgmm
m:;'iﬂiﬂrihut'EdeTml s 12-¥10 @195 /e
= 942 ST
Bottom Reinforcement Along B:
Deff = 626 frirm
Leff = 2350 mm
SPu = 606 kM/sqm WE?K
Mu = SPuXLXBoffXBoff /2 MIRUTHUN GANESAN w.E. (seructures

Structural Enginper Grade - T1
m.hss-ﬁ--[l.mr-:p,amcﬂ'r.fum'mt.f[rm
Trichy RG Engineering Excellence Byl Lid
Plot Mo, b4, Nandavanam firpet

LIC Cotony, Trichy- 620021



Pt
Ast Rgd (BM)

Ast Prv (Distributed Across Tatal
Length)

Top Reinforcement Along B:

hst

Ast Prv [Distribited Across Total
Length]

Design For Shear:
One Way Shear Along L;

oL

Critical Sectlon @ d frarm Column Face

TH
Bedf
SPu

Wiy

Tw

37676 kMM

0,148 ¥

2183 sgqmim
20-Yii @135

2262 SOmm

T00 mifm

1000 mim, Hence

Min Pt For Top Reinforcement X DX L
0.065% X 700 X 2350

a87 sqmm

13- ¥10 @ 200 ¢fc

1021 S
G642 mim
b2 mim
2100 mm
606 kN/sqm

SPu X [Loff-d] X B
341.06 kN

Wu f [Beff X Deff)

MIRUTHUN GANESAN wiE,, [Strucunes]
Strvctural Engineer Grade - TT
Reg. Mol SE - &f -I1 FOTCP F TRECHY MY 2034 o
Trichy RG Engineering Eacellence Pet. Lid,
Filat Mo, b4, Napdavanam Sireet,
LI Colosy, Trichy - 530 01,



= {25 N/sgmm

Te = 0249 N/sgmm
Tv < Tg
One W Along B:

Critical Section @ d from Column Face

= b26 mm
Dieff = QG A
Leff = 2350 mm
SPu = 606 kNjzgm
Wu 8  SPu X (Boff-d) XL

= 380,20 kM
Tw = Vu [ [Leff X Deff]

= 027 M/fsgmm
Te = .29 M/sgmm
Tw % Te

Deslgn For Punchi

Critical Section @ d/2 from Column Face

= 317 T
Deff = 534 e Li':
\’:Ti i
Leff = 1164 mm _,fé,h —
MIRUTHUN GANESAN M.E, fSaretues)
Beff = 934 i Structural Engineer Grage - 17

R, Mo, 5E - Gr 11/ OTCP / TRICHY / Maho24 £ ops
Trichy kG Enpinearing Excellence Py Lid,
Flot Bo. B, Nandavanam Sirest,
LIE Caloay, Trichy - 20024,



Punching Perimeter
Punching Area

SPu

T

Tc

a Br For Load Tr.

Critical Load Combination

Pu
AZ
Al

Base Area

al

Thus, Al

4136 mm
2660264 samm
Factored SBC

i k/sem
5Pu X (L X B}-{Leff X Beff))
233178 N

Vu / Punching &rep

0.877 N/sgmm
1,25 M/sgmm
Te

[2] : 1.5 {LDAD 1: LDAD
CASE 1 SELF WEIGHT)
+1.5 {LOWD 2: LOAD
CASE 2 WaLL LOaD)
+1.5 (LOAD 3: LOAD
CASE 3 DEAD LOWD)
+1.5 [LOAD 7: LOAD
CASE 7 ONE WY
DEAD) +1.5 (LOAD 4:
LOAD CASE 4 LIVE
LOAD] +1.5 (LOAD &:
LOAD CASE 8 ONE WaAY
LIVE)

2483.24 kN
0.16 S
10.32 A

Base Area

404

MIBLUTHUN GANESAN WLE. {Strectuisi)
Lgruesara] Enginesr Grade - 11
Aep. Wo. SE-Gr-10 ) OTCH JTRICHY S MAYH024 S
Trichy B Engineoring Excellente Put, Lid
#int Mo, 64, Mandawanam Sedt,
LIC Codany, Trichy - 620020



Modification Factor

SquareRoot(A1/A2)

Thus, Modification Factor

Concrete Bearing Capacity

Concrete Bearing Capacity

SquareRoot[Al/AZ) <=
2

5.5565
2

.45 ¥ Fok ¥ Modification Factor X
Calume Area

35775 kN

Pu, Hence Safe.

MIRUTHUMN GANESAN wLg, [sarwctures]
senactiral Engineer Grade - TT
Reg. o, SE - G -1 JOTCR [ TRECHY [ Ma2024 004
Trichy #6 Smgineering Encalience ot Lid:

Plot N, B4, Nendavanam Stroek,

LIC Calory, Trichy - 620031,



Beam Mo

Analysis

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

Effective Depth
{d}

Design Code
Bearmn Type

Grade Of
Concrete (Fek)

Grade OFf Stee|
{Main)

Grade Of Steel
{Shear}

Top/Bottom
Clear Cover
[Cmin]

Side Clear
Cover

Es

Ptrominal %]
{Bn}

N

¢ 5B

659
D [B.TFe

m}
21500 mm
H .m-l:l mm
1530 mm
s 468 mim
LIS 456

: Cantilever Beam

PM25  Nfsgmm

:Fe300 N/sgmm

(FeS00  Mfsgmm

132 Tim

-3 mm

: 2x10%5 Nfsgmm

102 0

,x;{i_;ﬁf%?
MIRUTHUN GANESAN W.E, Citructures)
seructural Englr.:erﬁr-de-!‘l
Reg. Mo, 5§ - Gr-T1 FOTCE [ TRICHY [ Mav2034 { ot
Tricky Ria Englmeering Excesience Pyl, Lkd
Flot Ko, 64, Handayanam 5ireel,
LiE Cotamy, Trichy - 5204031






leoure O

[Beam Battom ]ﬂmhp
Left IMid iahtr.uﬂ id  |Right

Critical LAC- [ - - 1 1 ik
[REDC
M (kbim) 199 |- - 4,01 84,53 (121.0

I‘luth;hlmb o o o P b P

M.kwm) 0 o R P 0 0

; 4, ;
IMud [xpm) 195 48 0 24.01 53 218

[Mulim (kNm) 146 (146 |146 [146 [146 [145

ln 0.04 0 0 0.548 11,93 [2.763

Ptmin{%) 0.2 jo2 o2 jo2 b2z 2
T

Prclc (%) (B 0.2 0.2 p2 p2 A37 10,747

recei®iicile b b b b b
! 24 Jo.24 [1.od9 |1, .
poroix) 024 |24 f0.24 049 [1.049
2 kb Ir
tCale 187. 1187, a7, har.2 leos le9os
sgmm) ri 2 2
. |26, |226. |og17 fosa. 7
= Mmm};r& ;15 B EaﬂEm

Feinfnrtlzmm 2. 2-  3-  [D-¥25 L-Y2S 12-v25
Provided 12 i\‘ll I‘\‘T_I

A;M .

s

Mote: Caloulation of MIRUTHUN GANESAN s, [Strucure)
Ast’ Structurnl Englnenr Grade - T1

Beg. Mo, SE-Ge-T1 / OTCP / TRICHY | MAYZ024 | 008
Trichy RG Engineoring Extelence Pot, Lid
Ful Mo, 54, Nandawanam Streel,
LIC Calony, Trichy - 610 021



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

AstCalc = BB X d (for Mu=0)
Where,
& i in 1 Min % area of fexural
reinforcement
faximum of %
reinfarcement required for
B' = Prcle = Bending Moment and Min %
area of flexural
reinforcement (A)
Mominal 3 area of
Bn = Ptriominal =
reinforcement
é W= = % area of compressian
reinforcement required
Area of reinforcement
(v} = AstCrack =
reguired for Crackwidth
Shear Design
Left Mid Right

Critical L/C- 1 i 1

RCDC
PtPrv (%)
WVu (kM)
Tu {kMm)
Ve, fkN]

Vut (kM)

1.049 1.043 1.049
75.26 B5.95 104.25
i} i a
o a

7526 8595 10426

Tv(M/sgmm) 0.8 0982 1.11

T {Mfsgmm) 065 065 065

e (kM)

V=WtV

(kn}

6111 61.11 6111

1415 24.84 43,15

ot

MIRUTHUN GANESAN M.E. fSctimes)
Mructural Enginper Grage - T1
Reg. Neo SE- Gr-T1 FOTEP / TRICHY / MAY2074 | 009
Trickry WG Enginearing Excellence Pot. Lad
Mt Mo, B4, Nandevamam Strest,
L€ Cplany, Trichy - AAIGZL



Legs
Stirrup Rebar

JAsv Torsion
{sgmm)

Asv Tarsion
Prv {sgmim)

Asw Regd
fsgmirm/m)

Swialc (mm)
Svbry (mm)

Asy Total Pry
[=gmm)

Spcl
=0, 75d

Spc2

SFR Design

Beam \Width

Beam Depth

Web Depth

Side Face

;) 8 8
221.58271.58 255.4
200 200 200
200 200 200

5027 5027 5027

=351 mm

=300  mm

=200 mm

=530 mm

MIRUTHUN GANESAN WLE, PStruci |
Strutirs| Eaginesr Grade . 1T
Reg. Mo, SE ﬁi'-!”ﬂ!'fFf'l’ﬂHZH'l".n'HHiDi-UWﬂ
Trichy BG Enginsering Eicpiience P Lid
Fiat Mo, &4, Nandevgian Streed
LIC Cefany, Trichy - G20a23



Reinforcement not

regquired.

Analysis B67,651
“Reference L8729

(Member] ml

Beam Length 4416 mm

Breadth (B} 200 mm
Depth (D) <530 mm
Effective Depth

(d}) : 468 mm

Design Code - 1S 456

Beamn Type i Regular Beam

Grade Of
Concrete [Fek) rA25 N/sgmm
Grade Of Steel : Fes
(Main) : FESDD  Nfsgmm
Grade Of Steal
[Shear] : FeS00 Nfsgmm
Top/Bottom
Clear Cover b I mim
{Crmin)
Side Clear
Cover Ea Ko
Es +2x10%5 Nfsgmm @Q%g
Ptromimal {5) MIRUTHUN GANESAN MF. Stractsess)
Bri) 0.2 % Structural Enpineer Grade -1
kg Mo, 5k - Gr-11 )/ OTCR J/ TRICHY / MAYEDI4 f D05

Trichey RS Engimeering Entellene My, Lad.
Plot o, &4, NanSeeanam SLeeee,
LIC Cotaiy, Trichy - §20Q21,



[Flexure Design

[Beam Battom [hum Top

Left |Mid [Right|left |mid [Right

icalLfc- | | 1 h h R
COC

M (kbem) 7523 [5.72 [106.34010.0888.82
Tufkhm) 0 0 o P b o
wlenm) o o Iu 0 ]n 0
Pud (kwm)  Jo 7523 19.?1 106.3410.08188.82
]Muumqkwm: 46 126 [145 [146 fas pas
IR o [1.717 jo222]2.428 jo.23 oze
Ptmin{% 02 2 b2 b2 p2 b2
(a)

Pecle (%) (8')[0.2 [0.432 0.z |os4l fo2 Josa
Pecle (%) (C) |0 O o o 0 o
PPrv (%] [0.24200.483 D.HZ]I.IHE 0.242j0.671
Fs:calc 187 20404 60187 4590 511187 2487 3
Semim)

AstPrv {sgmm|{236.21452.4 [276.2{981, 740226, 3
(Peinforcemen 2-  [2.¥12 - |2-¥25 . [2-¥20
t Provided  [¥12 [2-¥12 [v12 12

e
w
MIRUTHLIN GANESAN WL, fStruichures)
Strucieral Engineer Grade - IT
Reg. No. 86 - &r -I1 F OTCP F TRECHY MAYZOT4 /(e
Frichy ARG Engineering Escallonse Py L1d
Puat Mo, &4, NEndavanars Strend
LIC Codamy, Trichy « 620021



Note: Caleulation of

AstCale = Max{R.C}x BXd(for Mu=0)

AstCale = BnxBXd(for Mu=0)

Whare,
Min % area of flexwral
A = Ptmin AR
reinforcement
Mzdmum of 3
reinforcement required for
B = Picle = Bending Moment and Min %
area of flexural
reinforcement (4)
&n . PR Mominal % area of
reinfarcement
c v Rt - % area of compression
reinfarcement required
Area of reinforcement
D = AstCrack: =
required for Crackwidth
Shear Design
Left Mid Right

Critical L/C- 1 1 1
RCDC

PtPry (%) 1043 0483 0.671
W kM) 119,42 1047811272

Tu (kNm) 0 0 0

Wy, (kN) . R
Vut [kN) 119.42 104.78112.72 M;
Tv[Nfsgmm] 128 112 12 MIRUTHUN GANESAN w.t, {sractures]

sarectural Engineer Grade - 11
foag, M, 56 - GroT1 J DTCR S TRICHY | MAFIO2E T
Trichy RO Englreering Bas eliEnce Put LEd
ot Wo. A, Mandayanan jireel

LI Cabany, Trichy = Rl 022



Te (M/=gmm}
Ve (kM)

Vis=Vut-Ve
(N}

Legs
Stirrup Rebar

As_vTﬂﬂinn
[sgmmj}

Asv Torsion
Prv [sgmem)

Asv Reqd
[sgrmm/m})

Swialc frmm}
SuPry (ram)

Asy Total Pry
{sqmim)

Maximum

&
2

’ |

=0.75d

Sped

Beam Width

Beam Depth

Q65 D48 055
6111 4513 51.51

28.31 58.65 61.21

1
L}
1]

3451 353.04 468.04

400 200 200
200 200 200

§02.7 5027 502.7

ria

=351 mm

=300 mm

ST

MIRUTHUN GANESAN wF., mrecture)
Structyral Engineey Grade - T
Reg Mo SE- Gr-11 0 DTCR FTRECHY [ MAY 024 004
Trichy BG Engimeering Excellence Pl L2,
Plob Wo, 64 Nandavdnam Heeet,
LKC Calany, Tricky - 620021,



Wb Depth ==

750
Side Face
Reinforcement not
required,

LIEY.

MIRUTHUN GANESAN WLE., Mitruciures|
Strectural Engiseer Grade - 1T
Reg No, 56 - Gr-T1 FOTCP / TRICHY | MY 2024 | 0ot
Tricey Rid Enginerring Excelisnss Pyt, Lid
Plet No, 64, Wandasanam Strept,
L Cnbany, Trichy - E10031



General Data

Cofurmn Mo

Level

Frasme Typa

Response Aeduction Factor
Dasign Cade

Grade Of Concrete
Grade OF Steaf {Main)
Grade Of Seel (Shear)
Grade Of Steel - Flesursl Design
Grade OF Stesd - Shear Design
Calamn &

Cohsmn D

Cloar Cover

Clear Floor Height @@ B
Ciear Floor Height @ D

o Of Floors

Mo Of Columas In Groug
calemn Type

inkmum eccentricty check
Cade defined DJ/B ratio

0,8 Ratha

Flexural Design [Analysis Forces)

\Analysa Refarence Mo,

Load Cimibinabion

c21

O To 1828 m

Man-Ductile

3

15 A56 | JO0DD « 15 13000 ; X146
M35

FeS00

Fes00

FaS00

Frals

S0

1249

1448

1

1

UnBraced

Simultansaushy (Bath Axis)
q

L7T <= 4 Hepoe, Design as Column

AT7

[1]: 1.5 {LOAD 1; LOAD CASE
1 SELF WEIGHT) +1.5(L0AD 2:
LEIAD CASE 2 WALL LOAS)
=15 (LoD 3 LOAD CASE 3
DEAD LOAD) +1.5 (LOMD 7
LOAD CASE 7 OMNE WikY DEAD)
1,5 (LOAD 4; LOAD CASE 4

Mfsqmm

Mysgmm

ffegmim

FIIFTE

mm

A

MIRUTHUN GANESAN ML, Sirucheen)
Structurs] Erginger Grade - T
Reg. Mo 5E -Gr-T1 / OTCR [ TRICHY [ MAYID24 f 009
Trizhy G Enginesring Entelbance Pyl Lid.

Mg Mo, B4, Nandavassm Street,

LiC Colnmy, Trichy - B20020.



Critical Laeation

Pu

Muix
Py
W
Ny

Minimurn Eccentricity Check

LIVE LOAD) +1.5 (LOAD 5

LOAD CASE 8 QINE WY LIVE)
Bottom Joint

208324 [

o kRm

a kNm

029 kM

-1R.07F N

Sirce Axial Force is comaresshon, Min. Eccentricity chack 1o be perfarmod

Minimism Eccartricity Along D-

Minirmam Eccentricity

Rdinimum Eccentricity

BArmirm

Minimism Ecesntricity Along 8 :

finimurm Bccentricity

Namiiny

-Hengerness Chack
Mlan Sepdermness Rano| LB}
Column I5 Unbraced Alang 0

Slendernass Check Alang O:

Effactive Length Factor

Sendermess Ratio

Unsupported Length /500 + D Jf 30
20.56

Fut)

Fu k Minirmurm Eccentricity

s1.07

Unsupgported Lemgth / 500+ B/ 30
128
Pux Minimuem Eccentricity

49,65

4.83

1
Effectiva Lergth / D

.73, Columa not Slender Along O

mim

kim

mm

kMim

[Hence Ok)

F/

- aill

MIRUTHLIN GANESAN W E. strurteresy
Structural Enginesr Srade - T1
Reg: Mo 5E - G -E1 FOTTP TRICHY | MAY2RLE 00
Trichy RG Englarering Extellande Pyl LG
Pt Mo, 84, Nandavanam Srreed,
R Cnlnayy, Trichy - 620 GI1.



Column ls Unbraced Along B

MIRUTHUN GANESAN WLE. [ Srucesres

Slendernsss Check Along B:
Effective Length Factor = 1
Shendemess Ratio = Effective Length / 8
= 4,83, Column Nat Slendar Aleng 8
Calculation of Design Maoment
[Direetion anatysis r;.-nn-. (Abs) |Mdesign  [hasine (Abs) |Midesign-final
i [B i E =
rdapl.ﬂ.m - Mhu 1] 151.07 ]'51 o7 g 107
mufﬂa'ﬂ - Muy i & |s9.ﬁﬁ 7 fﬂ!l.ﬁﬁ-
Whara
A = Mipmants directly from analysis
B = Moments due bp minimam eccentricity
C = Maxirnum of analysis moment and min. eccentricity = Max (8,8
E = Moment due ta slendermess effect
F = Final design Mament = Max|C- Top Bottom , D- Top Batbam) = E
Final Critical Design Forces
Pu = 2483.34 ki
[ STH] = 5147 kM
My - 43,66 ki
Resultant Moment {Combined Action]
Momant Capatity Check
Pt Calculated = 223
Reinforcermert Provided = 10430 + 2-¥16
Load Angle = Tar B MLy B )

Rructerd Englneer Grade - T1

Aeg. No. 5E - Gr-[] {CTCR | TRICHY / MAYZ034 /009

Trichy RG Engineering Excefence Py, Led.
Plot Mo, 63, Naodavanam Street.
LI Calnmyg, Trichy - 620424,



MRay

Capacity Aatio

7123
102,08
MAesf MCap

OEF==1

khm

Flm_:mmhﬂm

rl.lnn;n

posee
Critital Load 17 1.5 (LOAD 1: LOAD CASE 1 SELF WEIGHT) +1.5[1] : 1.5 [LOAD 1: LOAD CASE 1 SELF WEMGHT] +1.5
Comibination LOAD 2; LOAD CASE 2 WALL LOAD] #1.5 (LOWD 3: |(LOAD 2: LOAD CASE 2 WALL LOWAD ) +2.5 (LOAD 3
D CASE 3 DEAD LOAD) +1.5 (LOAD 7: LOAD LOWAD CASE 3 DEAD LOAD) +1.5 {LOAD 7: LOAD CASE 7
E 7 ONE WaY DEAD) +1.5 |LOAD 4; LOAD CASE E WAY DEAD] L5 [LOAD 4: LOAD CASE 4 LIVE
LIVE LOWD) +1.5 (LOAD 8: LOAD CASE B ONE D] +1.5 [LOAD 8 LOWMD CASE B DNE WY LIVE)
LIVE]
Design shear force, Vu (18,0691 02939
I
f'uilm 247296 247296
D=l | Beff (mm) iﬂt& Fitd
[t {eqrmm) pqmn 136740
Diesign shear stress, Tv [Vu / (B x DefT) fvu / |0 x Belf)
[T [Hysgmm) .1334 0L0021
|Pe (5] 1.114 1.114
Dosign shear strength, |[DUEGTS .6675
Te {Nfsgmmy}
hear Strength 1+ 3% Pu | BuDxFck)
nhancemant Factor
Comprassive Farce]
f3.027 13.1;1::
Shear Strength -
riltaneement Factor
nslie Fonoe)
Strength 1.5 1.5
Enhancement Factor
[rmax)
Srnangth 5 15
rhancemsant Factor
Eﬂhmd shgar 1.0014 1.0014
Tee ’
IMfsqmm) W
Desige) shaar check < Tc x Enhancement factor [Tv < Tt x Enhancemant factor  MIAUTHUN GANESAN bz, Sirucurml
Sy LEngigeer Grade - 11

fieg. Mo SE- G -11 FDTCP J TRICHY |/ b 3004 / 005
Tricky RE Engineering Excelienge Py, Lid

Plait Mo, &4, Nandavanam Stroed
LIC Calomy, richy - B20031,



iss.u‘- Links Deslgn rhnr Links Not Required isr-m Links Not Required

Design Of ks

Lirks in the sone where special confining links are not required

Karrmal Linds

Diarmeter of link = B e

= Max longitudingd bar dia f 4

= & ]
Criterion for spacing of marmal links
#in. Lopgitudinal Bar dia ¥ 16 = 256 T
Min. dimnsion of colemn = 300 rien
Mla. 300 mm = 30 mrn
PFravided spacing = 20 mm
Table For Links

ulred ravided
r«mulnum [Shear Design  |Ductilo Daslgn rhrm.lzdn! [Ductile Zane

Lirik Dia. |5 . = 2 -
Ispa;lng 20 — oo 200 =

LAY
MIRUTHUN GANESAN Wit (Strsctares)
Structars] Englneer Grade- 11
B Mo, SE-Gr -”.I'IJTI.'P.-'TI:IE'H'I'IHA'FI'I]H,I'DH
Trichy 15 Engineering Excefiense Pt Lid
Flat Mo, G, Nandavanam Streed,
LIE Calany, Trichy - 520611



el : 188 mTo 5729m

Frama Typa = Men-Ductile
Response Reduction Fackor = 3
Design Cade = 15 456 : 2000 + 15 13420 : 2016
Grade OFf Concrete = a5 Mfsqmm
Grade OF Steal (Main] = Fatag Hisgmm
Grade OF Shae (Shear) - Felsid N/sgmen
Grade Of S2eel - Flexural Design = Fasi0 Nfsgmm
Gradg Of Steel - Shear Design = Fedls M s
Calumn B = 30 mm
Calumn = 530 mm
Clear Cover - a mm
Clear Flaor Helght @ B = 3900 mm
Clear Flogs Helght @ D = 3300 Fsmi
Na OF Floors " 1
Mo OF Calumns in Group - 1
Cokurmn Type F UnBraced
Minimum eccentricity chack : Simultareoisly (Both Axis)
Code defined D8 ratio 1 4
D/B Ratin : L.77 == 4 Hence, Design a5 Calumn
Elexura| Design [Anahysis Forces)
Analysis Raference Mo, = 432
(1] : L5 {LDAD 1: LOWD CASE
1 SELF WEIGHT] «1.5 [LOAD 2-
LOAD CASE 2 WALL LOAD]
+1.5[LOAD 3: LOAD CASE 3
Load Combinatian - DEAD LOWO] +1.5 [LOAD T
LOAD CASE T OiNE Wl DEAD]
« 1.5 (LDAD 4: LDAD CASE 4 7
LIVE LOAD) +1.5 {LOAD &: ﬁ}:ﬁ_ﬁ/
LOAD CASE 8 OME WiaY LIVE] ey
Critical Locatinn & Top Jgint MIRUTHUN GANESAN m.L, (Structire)
Structorsl Eaginesr Grade - 11
b . — i Roeg, M6, SE-Ge-T1/ DTCE /| TRICHY [ MAFT024 / 005

Tidcky NG Englneering Eucelience Pyt Lid
Plat' Mo, 64, Kandavanam Sireel
LIC Calomy, Trichy <620 021.



A

Minimurm Eccentricity Check

-102.74 kNm

02 M
(KRR ki
av.0a kM

| Since Axial Force i compressiee, Min, Eccentricity chack to be perfarmed

Minimum Eccentricity Along [

Mirimwm Eccertricity

fdinismurn Eccentricity

fdimina

IMinimism Ecoentricity Along B :

|Mlindmum Eccentricity

Mrmany

Bandarness Chack
hiax Slenderness Ratiall8)

Calumn |s Unbraced Along O
Slenderness Chack Alang Dt
Effective Length Factor

Slanderness Ratio

Cokirnn |5 Unbraced Alang B
Slendemmess Check Alang B:

Effective Length Factor

Unsupported Lamgth / 500 0/ 30
24.27

20

Pu x Minimism Eccantricity

58.01

Unsupparted Length /500 + 8/ 30
17.8
Pu % Mindmum Eccendricity

47181

1
Effective Length / D

6,23, Column not Slender Along O

3

3

kMm

mim

khm

[HEmce Ok}

W
MIRUTHLIN GANESAN WL {Srcicr)
Structural Enpinser Grade - 11
Bep. Mo, SF - Ge -1 fDTCP/ TRICHY / MAF2034 f 0085
Trichy Ra Enginparimg Excediende Pyr. Lad

Pigt fla, G4, Mandivanam Skreed,
LIC Calnevy, Trichy - E22001,



Slendemess Ratio = Elfactive Length /8

= 13, Column Slender Algng B

Slenderness momant along B - [Pu Bf 2000} (Ley/Bj*2
L G0.E kNm:

Design slenderness moment aleng 8

Pur = 07T, T8 kN

Bh = E52.93 kM

Reduction facies 'k for slendarness

S = {Pu - Pull f {Pue - Ph) <=
- 0.21 <=1, Hence k=0.21

Mslndy B k x £0.6
= 18.72 kit

Calculation of Design Mament

Direction [Maeratysis rlmh (Abs| [Medesign  [Mshnex (Abs) Jmu.n-nml

N B a 3
jor Axis = My - 10 T SR L0274 0 102,74

Minor Axis - Biuy r:i.ﬂ ld?.!:l. [7.E1 18,72 FE.EB

Whars

A = Moments directly from analysis

B = Mioments due bo minfmum ecoamtricity

HE = Maximum of analysis mament and min, eceentricity = Max (4,8}

E = Moment due o dleaderness effect

F = Final dasign Moment = Max|C- Top Bottom |, D- Top Dattom] = E

Fireal Critical Design Forces

Pu = 239035 ]

Mhax = 10274 khm :a. 4 i

Muy - L khm 5 3

MIRUTHUN GANESAN Wi Streaures]
Structural Fngineer Grade - 11
Aeg- Mo, SE - Gr -1 / DTCP FTRECHY f MAYI024 /008
Trichy RS Enginrering Extellence Pl Eid
Pink Mg, b4, Nandavanam Sireed
LIE- Caleany, Trichy = BIO031,



Mament Capacity Check
Pt Calculated = 223
Reinforcemant Provided = 1Y 3) + 2¥16
Laad Angla - Tan X Muy/Mux)
= 3153 deg
Piftes = 1224 khm
MCap ) 126.54 kN
Capacity Ratio = MRes/ MCap
- 097 <=1
[shear Caloulation  |Alang D Iﬂm: a
Critical Load 1] 1.5 [LOAD 1: LOAD CASE 1 SELF WEIGHT}  [[1]: 1.5 {LOAD L: LDAD CASE 1 SELF WEIGHT) +1.5 [LDAD 2:

Cormbination

AD CASE 7 WhLL LOWD) +1.5 {LOAD 3 LOWD CASE 3
EAD LOWD) +1.5 (LDAD T: LDAD CASE 7 CINE WAY DEAD)
L5 [LOWAD 4 LOAEY CASE 4 UVE LOAD) +1.5 (LOAD &; LOAD

1.5 [LOAD 3: LOAE CASE 2 WALL LOAD) +1.5
LD 3: LOWAD CASE 3 DEAD LOAD] +1.5 [LOAD
T2 LOAD CASE 7 OMNE WY DEAD) +1.5 (LOAD 4

CASE 4 LIVE LOAD] +1.5 [LOAD 8: LOAD  [CASE 8 COINE WY LIVE)
B OME WY LIVE)
ign shear farce, (37,093 10,0448
{kN]
JP‘u [khd) 390,35 236035
rvuﬂ'. Beffimm|  |a8B 258
[#etT f1gmm) 146400 740
Design shear strass, [Wu /(B 2 Deff) ¥iu /[0 Boff)
Tw
w | fsgrmam) 02534 00003
Pt %) 1.114 I1.114
Besign shear 0.6676 fos67E
gih, T
Fﬁfmb
ar Strongth 1 3uPu/{BxDxFek)
nhancement Facior
[Camgregive Fomre)
r
2.5553

Fmrf -

WL, [Simctines|

Structursl Engineer Grade - IT
Roeg. Mo, SE <Gr-I1 / DTCR,/ TRICHY | Ml 2034 Jang
Frichy i Eiginperiag Decellnns Py Lid
Mol Na, B4, Mandavanam Streed
LaC Codany, Trichy - 63003 )



ar Strangth
et Factar

Tonsie Fonoe)

Shear Strength 1.5
Enhancement Facior
imax)

1.5

[shear Strergth 15
Enhancement Factor

1.5

nhanced shear (L0014
ngth, Te-e
M fsgmm|

[1.0014

Design shear check - [Te < Te x Enhancomant factor

[l'l.l"l'-'Tl‘! i Enhancement factor

Fhﬂfunhﬂﬂ"ﬂ rhn-thhllut Required

Emum:.-.mw

Design O Links

Links in the rone whare special confining links ane not reguined

Mormal Links

MHameterof link

L1 mim

= Max, lopgitudinal bar dia /4

a5 mm
'Criterion for spacing of normal links
in. Langitudenad Bar dia X 16 = 255 i
Min. dirension af solumn = 300 AP
Bax, 300 mm = 300 mim:
Previded spating = 200 Fien
Tabile For Links

ravided

Il'wqulrld

Iﬂﬂmﬂﬂﬂh [Shear Design

[Buctita Design rinmmt:rn-l Ductile Zone

r.n-ul: D, | —

@ =

Fp-l:lns 200 .

200 e

o i

MIRUTHUN GANESAN M., Structures]

structurml Enginens Grede 11
P Mo 55 Gr-11 ) OTCP | TRECHT | MAY20I4 009
Tichy i3 Enginsering Extedende Pt Lud
#nt fin. B4, Nardavanam Sireel
L5E Codony, Trichy - GROD2E



Lt i 5729 m To 8.729 m

Frarms Typa - MNon-Ductle
Response Reduction Factor = 3
Design Coda - 15 456 - 2000 + 15 13020 - 2018
Geade OF Cancrete a W25 N/sgmm
Grade Of Steel [Main) = Fasp M/somm
Grade Of Steel {Shear) = FeSOe M sqrmim
Grade Of Stee! - Flexural Dasign = Fasd0 K/sqmm
Grade OF 5teel - Shear Design - Fedls Bfsgmim
Colurmn B = 300 mm
Calumn O = 530 mim
Clear Cover = 32 ]
LClear Floor Height @ B = 2000 i
Clear Floor Height & O = 2400 mm
Mo Of Floars = 1
N O Celumns in Growp = 1
Column Type ; UnBraced
PAlnamurm ecoemtricity check i Shmultaneaushy (Sath M)
Cade defined OyB ratio : 4
08 Ratia ] 1.77 <= 4 Henoe, Design a5 Column
Flewural Design [Anabysis Forges)
Anatysis Reference Mo, = a7

[E]: 1.5 (LOAD 1: LOAD CASE

1 SELF WEPGHT) 1,5 {LOAD 2!

LOAD CASE 3 WALL LDAD)

+1.5 {LOAD 3: LOWD CASE 3
Load Combénation = DEAD LOAD) +1,5 {LOAD T:

LA CASE 7 OME WaAY DEAD)

=15 (LOWAD 4 LCWAD CASE 4
LIVE LD} +1.5 {LOwD 8

LOAD CASE 8 DNE WAY LIVE) X ]
sl
Crtical Lacation = Battorm kit ﬁ
MIRUTHUN GANE WL, |Tireciurei|
Fia o 1962.08 N Stroctursd Engineer Grade - T1

fep, Wo_ S - Gr < J1 J OTCP f TRICHY I RO [ O0S
Trichy BiG Enginearing Excellence Pt LA,
Plot Mo, B4, Nandavanam $reet,
LIE Codany, Trichy - 6300210,



Minimum Eceantricity Check

0.9%
.17 &M
TLhe kM

Since Axiad Force 5 compressive, Min. Eccentricity check to be performed

Manirmum Eccentricity Along 0:

Minimum Ecesntricity

finemum Eccentricty

fismiina

Binimem Eccentricity Aleng B

[Miinkmum Eccentricity

Mrniny

Slonderness Cheek
Max Slondarness Rabo[L/B)

Column is Unbracad Along D
Shandermass Cheek Alang O:
Effactive Leagth Factar

Senderness Ratlo

Calumn is Unbraced Along B
Shenderrisy Check Along B:

Efective Length Factor

Unsuppocted Length / 500« D/ 30
2147

20

Pu x Minimum Ecoentricity

44,08

Unsupporied Length £ 500+ 8/ 30
15
Pui % Pelfinimmmm Eccendricity

35.24

1
Effectiva Length / B

4.53, Column not Slander Slong O

3

E
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mm
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Slendeimess Ratio = Effnctive Length /8

= 10, Column Mot Slerder Along B
Calcuiation of Design Moment
rection rﬂamhph Mmin jabs)  [adesign  Msindx (ADs) [Mdesign-final
1& B C E F
1Hi}m’.ﬁxlﬁ - M 108.01 REHI] 108.01 | H 108.01
raununr Aais - Muy .95 135.2- ias.zi 0 F?.Eﬂ-
Whern
A = Moments directly from analysis
B = hMomaents due to minimum ecesntricky
C = Mandmum of analysis mament and min. ecoentricity = Max [4,B)
E = Moment dus to slenderness affect
F = Final design Momant = Max(C- Top Battom , D- Top Bottom) + E
Final Critical Design Forces
Py = 1962.06 kN
Pl = 108.01 EMm
T = 35,24 khm
fesyant Moment [Combined Action]
Moment Capacity Check
Pt Calculated = 141
fednforcement Prosided = 10¥16+ 212
Load Anghy = Taen My Iluk)
- 1947 deg o
RREs = 11481 kim ",‘)ﬂ-’i‘ﬂ
b . saam (s MIAUTHUN GANESAN Wt (Sirwerures|

atrictursl Englneer Grade - 11
g Mo, 55 Gr -IL / OTCR / TRICKY | MAY2024 [ oos
Trichy RG Enginearing facellenpe P, Ld
't Mo, 54, Nandavenam Street,
LI Cobany, Trichy - A31021.



iR 5 MFes MCap

Shear Caloulation F-mn runng B
Critical Load [1]: 3.5 {LOWD 1; LOAD [[1]: 1.5 [LOAD 1: LOAD
[Combination 1 SELF WEIGHT) E 1 SELF WEIGHT]
15 (LOWD 2 LOWD 1.5 {LOAD 2: LOAD
E 2 WALL LOAD) 2 WALL LOWD)
1.5 (LOAD 3; LOAD 1.5 {L0aD 3; LoaD
3 DEAD LDan) 3 CEAD LOAD)
+1.5 {LDWD 7: LOAD 1.5 [LOAD 7 LOAD
T OME WY DEAD [CASE T ONE WaAY DEAD)
1.5 [LOAD 4 LCWAD 1.5 (LOAD 4; LOAD
A LIVE LOAB) 415 ALVE LOAR) +1.5
(LOAD B: LOAD CASE & JLOAD &: LDAD CASE 8
DNE WY LIVE) CINE WY LIVE]
Design shoar forge, Vu  [72.56456 0167
]fﬂl]
[P (k) Famaz 1950.82
Dwfl | Beff {mm) a0 #i7]
el (memim) 147000 137800
fu@ﬂmurmﬁ.rv i (Bx Deff) [u /D % Beff]
[ww;qm} [o.4536 00052
|P-:1'x.i 0.703 fo. 703
ign shear strength, |0.5605 K1 5605
t [Mfagmm)
Shear Strength Le3uPuf{BxDxFek}
LEnrnr@::mm Factor
ﬂ:m:_lmssl'.re Fosei)
F.EE!& 2 GOEE
Shear Streagth - -
Enhamosment Factor
[Tensile Force|
hear Strergth 1.5 15
mhancement Factar
max]
“Strangeh 15 s
hantament Facior
Enhanced shaar . Ea08 0LR408 ..-%-{“ . ;','-’C--Eg:{ :
, o
Wfsqmm) MIRLTHUN GANESAN 2., isucturss
-.inumul.!nd’-'l“"a""“‘"

i -Ge-18 .'ntc.pjmlcﬁrmm;u.fum
Tesghy R Engineerng Bacelience Pl L
ot R, B4, Hamdavanam Sireel

LIC Colaey, Trichy -&20 111,

e, MO
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Design shear check F:-kafnhamumem Fr:T: % Enhancement

i et

[Shear Links Design anum F:ﬂrllnhﬂot

Design Of Links

Links in the rne where special confining links are not reguired

Mormal Links

Diameter of link

= B ]

= Max, longitudingl bar dis / 4

= 4 (il
Criterion far spacing of ntrmal links
Min, Longiudinal Bar d&a X 16 = 19z i
Min. dimension of column = 300 T
Max, 300 mm = A0 mm
Provided spating = 175 mm
Table For Links
e
rcmmnuh |shear Dasign Puuﬁ:nﬁlw r‘m‘mil.[nru IDusctile Zong
rjnh Déa, | — - 3
Ismu:}m 175 - - 175 —

MIAUTHUN GANESAN W2, Stroctures|
Senictural Engineer Grade - 11
Reg, No. SE- Gr-I1 F DTCR STRICHY § 3ay 2004 J 005
Trichy RG Enginpering Excellemoe Pyt Lid
Bt Mo, bd, Nandaeanam Streel.
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Leved

Frarms Typs

Response Reduction Factor
Design Code

Grade Of Concrote
Grade Of Stesl {Main)

Grace Of Steel [Shear]

Grade OF Stee! - Flesural Design
Grade OF Stenl - Shear Design
Column A

Codurnn D

Chaar Cover

Clear Floor Helght @ B

Clear Floor Height @ D

Ma OF Floors

Mo Of Calumns in Group
Column Typa

Minimum eccentricity check
Code defined 08 ratie

DV/E Ratic

Analysis Reference No.

Land Combmation

Critacad Location

Pu

8.729m To 11.729 m
Mon-Duckile

3

15 456 ; 2000 + 15 13520 : 101§
M5

Fa500

FeS00

Fe50]

Fed15

200

530

12

3000

2400

b

1

UnBraced
Simultaneouwsly (Both Axis)
4

2.65 <= 4 Hence, Design as Colurnn

133

[1]: 1.5 [LOAD 1- LOAD CaSE
1 SELF WENGHT) +1.5 {LOAD §;
LOAD CASE 2 WALL LOAD)
+1.5{LOAD 3: LDAD CASE 3
DEAD LOAO) +1.5 {LOAD T;
BOAD CASE T OME Wil DEAD
#1.5 fLﬂm'ﬂ-f LD CASE &
LIVE LOAD) +1.5 (LOAD B:
LEWID) CASE 8 CINE WA LIVE)

Tap ot

1514.47 kN

Mg

e |

MIRUTHEN GANESAN [ TE —
i :.Ej:mﬂml Entimeer Grada - 1] il

@ at <[/ oTce LTRICHY } bidy

: 024

Trichy 86 En;meennlhcnl.'emrh'l Lrd e

PI.:.-I N B4, Wandowaram Lhrepr

UG Calney, Trichy - 620077



i = -115.12 kNm

e " [ khm
w r Q05 kN
o, . 75.52 kN
Minimaim Eccentricity Check

Sinca Axlal Force is compressive, Min, Eccentricity check to be performed

binimem Eccentricity Along O:

fliinirmeam Eccentricity i Undupported Length £ 500 + D f 30
= 247 mim
Minsmurm Eoce ntricity - 20 mm
FAminy = Pu x htindmium Eccentricity
a 3403 L]
Minirmum Eccentricity Along B ;
Mindmiurm Eccentrichty - Ursupported Length / 500 + 8 /30
= 167 i
Mrmirny = Pu % Minimum Eccentricity
= 3025 kim
Slenderness Check
Max Slerderness RatiofL/B) i 15
< 60 [Hence (i)
(Codurmn Is Unbraced Alang O
Slandarmess Check Alang D
Effective Léngth Factor " 1
Sendermess Ratio - Effectien Langth /O
= 455, Coturmn rt Slander Along O

Columin b Unbeaced Along B ) _,
slendemess Check Adong 8- W g
Effective MIRUTHUN GAMESAN H.Lﬁu;mmr
il = p strpetural Englneer Grade -
fiag. Mo 5E - Gr A1/ DTCE [ TRECHY e Flo

Trichy B Enginenring Excelenca Pl Led
Bt Ma, bl Nandavanam Sirmet,

LIC Colany, Trichy - A0 T2



Slenderness Ratio = Effective Length / B

= 15, Column Slender Alang B

Slendernets moment along B Py B/ 2000) [Lew/B)A2

= 34,08 kMim
Design slendernass moment along B
Puz = 225758 Loy
(1] a A59.6 kM

Reduction factor 'k' for slenderness (Puz Pl / {Pu- Py <= 1

TS AT
= 041 €= 1, Hemca k=00,41
Msindy . ko 34.08
= 14,11 khim
\Caleulation of Design Moment
Direction [Meanabysis F\Imln [Abs) |'Mdnu¢n Isumu [Abs) r«duip-'l'lnal
k

p i
[ﬂajnr Aixis - Mux 115,12 Iaa.oa 115,12 0 [115.12
|J-ﬁ1|:|rﬁ.~rh-l'.|'lw 0.71 Fu:.:n |au.21.t 1411 ]u.-t

Where

A = Mameants directly from analysis

B = Moments due 1o minimum eccentricity

C = Maximum of analysis moment and min. eccentricity = Max (& 8]

E = Migment fue 1o slenderness effect

F = Final design Moment = Max|C- Top Battom , O- Top Battam| + E

Final Critical Design Farces

By - 1514.47 ki

isn = 115,12 kNm -~ _f.

MIRUTHUN GAMESAN w.£, Sructares
Structural Inplmeer Srade - 1]

Rep. Mo, S - Gr -1/ oree / TRicsy ' AT D0
Frichy BE Enginesying Exellprss Fus Lia
Pt N 64, Bandavanam Stismpg,

LIC Enlmny, Trichy - 20031



Besultant Momant [Combined Action]

Mament Capacity Check
Pi Caleuslated = 2,75
Reirforcemant Providad = EX20 + 2¥16
Load fngle = Tan Wy M)
= 2104 deg
hiRes = 123.38 lMm
MCap = 12808 kNm
Capacity Ratio = hMies! MCap
- 096 ==1
Ishuf Cateulation Ia.kn. o [lang B
Load 1]: 1.5 (LOAD 1: LOAD |[1] : 1.5 {LOAD 1; LOAD
ombination E 1 SELF WEIGHT) 1 SELF WENGHT)
1.5 (LOAD 2: LOAD 1.5 (LOwD 2: LOWD
2WALL LOAD)  JCASE 2 Wall LOAD)
L5 {LDWD 3: LOAD FL5 (LOAD 3: LOAD
3 DEAD LDAI:III (CASE 3 DEAD LOAD)
1.5 (LOWD 7: LOAD 1.5 {LOAD 7: LOAD
T OME WaY DEAD) JCASE T ONE WaY DEAD)
1.5 [LOAD 4: LOAD  [+1.5 (LOAD 4: LOAD
4 LIVE LOAD] =1.5 L:#-'SE# LIVE LOWD) +1.5
B:LOAD CASEE MLOWD & LOAD CASE 8
JOME WY LIVE} CME WAy LIVE)
Design shear force, Vi [75.5186 -0.0913
=
PPu (k) fis1a.47 1514.47
Daff . Bal {mm) pEa 158
[t [sgmen) [aT600 [g37a0
Design shear strass, T [Wa /|8 = Gef) Wi (O BedTh
[T [Mfsgmm) 0, 7738 joonii
r:m.;l fL.as 1.375
igA shear sirength,  [0L7201 0.7201
[Mf4gmm) / -
gt Strength 1438Pu /[ BxD % Fek) “'RHTHUHHHEHH.H.L“mr
hancement Factor Structistsd Englngar Grade - T
[Comaressa Forta) Reg. No. SE - Gr 11 JDTER ) TRECHY J biav2o24 / oo
Tricey BG Engineering Excellence Pyt, id

Plat No.gd, Nandavanam Sreet,
L Codany, Trichy - 620024



28621 [5.1702
Shedr Strength -
Enkancement Factor
[Tensils Force)
Shesr Strength 1.5 1.5
Enhancement Factor
[max)
Shesr Srength 5 1.5
nfancemant Factor
Enhanced shear 1.0801 G801
ngih, To-a
Gmmi
Design shoar check Tw < Te x Enhancemant  [Tv < Te &« Enhancament
Ifaﬂur ctor
|shear Links Deskgn F LLinfes Mot ﬁ:r Limks Mat
uaired

Resign OFf Links

Lindes Irs the sonewhers special confining Bnks are not required

Normal Links

Biametar of link = 4 T

* - Max. longltudinal bar dia / 4

® 5 mm
Critesbon far spacing of normal Bnks
hiin, Longitedinal Bar dia X 16 = 256 i
]

Min, dimensign of column « 200 mm . A

n, di ign ﬁﬁj;ﬂf _(/

: _ strictural Englreer Grade - 17
Privwided spacing = 200 mm e Mo, S8 - Gr I1 /O ¢ TRICHY | MAY2024 f o
Trichy RG Engineating Exrslienes Bt Lid
Plot Mo, 84, Naidasg s Elrpst,

LI Codewyy, Tilchy- 20031

i i
rnnrm-lnni.n [shoar Deslgn  |Ductile Design r«mim (Ductile Zone

ik D, B e - I8 =




o : 11.729 m Ta 14,729 m

Frame Type - Hon-Discnle

Pesponse Reduction Factar = 3

Design Code = 15456 : 2000 + 15 13920 : 2046

Grade OF Cancreme = M5 Mfspmm
Grade OF See| (Main) = Fa500 Mfsqmm
Grade OF Stael {Shear) . FaS00 Misgmim
Grade Of Steel - Flewural Dedign = Fa500 Nfsgmm
Grade Of Steel - Shear Design = Fedls Hisgmm
Cofumn B = 00 mm
Column = 530 mm
Clear Caver L] 32 mm
Chear Flaor Height @& B - 3000 i
Clear Floar Height @ © = 2400 mm

Ho OF Floors = 1

o Of Columns 1A Group = 1

Calumn Typs 1 UnBraced

Minimilen ecosntricity check : Simubtanecushy [Bath Axis)

Code defined DB ratio i 4

O/8 Ratio ] 2,65 <= & Hence, Design as Column

HGAMESAN ME, tructurei]

Analysis Referance Rp. = 1788 MIRUET::;INNI e

H1 1: LOAD CASE Reg, WG, 5E - Gr -1/ OTCR [ TRICHY / Hm':n;; 008

Li[umﬁiﬂsﬂum 0 Trichy AG Enginpeilfg E'H.'HEF-;:"P‘::

| Pl o, B4, REniawlfam .

Tﬁwﬁ ;mﬁsﬁ?a UL Calamy, Trbehy - B0 DAL,

Ll 1
o = DEAD LOAD) +1.5 (LOAD 7:

LOAD CASE 7 OME Wiy DEAD]

+1.5 [LOAD 4: LOAD CASE 4

LIVE LOAD] +1.5 [LOA0 8:

LOAD CASE B ONE WAY LIVE|

Critical Locatian 4 S

" . 1082.78 -



v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

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

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