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LORDS ENGINEERING STRUCTURAL

CIVIL ENGINEERING AND CONSULTANTS |

No. 68, Second floor, GKR Building, Madhavaram Redhills Highroad,
Moolakadal, Chennai - 600 060.

Mabile : +491 98407 43262 , Mail: lordsengineering01@gmail.com

STRUCTURAL STABILITY DESIGN BASIS
CALCULATION REPORT

FOR
CONSTRUCTION OF

STILT FLOOR + 5 FLOORS RESIDENTIAL BUILDING

BLOCK - A & BLOCK - B (HEIGHT 18.30M) WITH

15 DWELLING UNITS (AVAILING PREMIUM FSI),

AT BLOCK NO: 12 & PLOT NO. 81, VGP NAGAR,

VIOLET APARTMENTS STREET AND VELLALAR STREET,
MOGAPPAIR WEST, CHENNAI - 600037,
COMPRISED IN OLD S.NO:
245/2&3,T.S.NO:29/2 & 3,65/2 &3,
BLOCK NO.36, WARD - H OF MOGAPPAIR VILLAGE,
AMBATTUR TALUK, WITHIN THE LIMITS OF
GREATER CHENNAI CORPORATION.
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LORDS ENGINEERING STRUCTURAL

CIVIL ENGINEERING AND CONSULTANTS

No. 68, Second floor, GKR Building, Madhavaram Redhills Highroad,
Moolakadai, Chennai - 600 060,

Mobile : +91 98407 43262 , Mail: lordsengineering01@gmail.com

STRUCTURAL STABILITY CERTIFICATE

I Hereby Certify That the Proposed Residential Building at Construction of Stilt Floor +
5 Floors Residential Building Block - A & Block - B (Height 18.30m) With 15
Dwelling Units (Availing Premium FSI), At Block No: 12 & Plot No. 81, VGP Nagar,
Violet Apartments Street And Vellalar Street, Mogappair West, Chennai - 600037,
Comprised In Old 5.No: 245 /2&3, T.5.No: 29/2 & 3, 65/2 & 3, Block No.36, Ward - H
of Mogappair Village, Ambattur Taluk, Within The Limits Of Greater Chennai
Corporation. |

Designed and Checked for Dead Load and Live Load and Also Resist Earthquake Forces -
and Found Safe. Reference: BOOSHNAM ASSOCIATES, JOB NO:
BAG/M/s. NEXA INFRA PROJECTS/D-1738/25-26.

The following assumptions and basic values are considered for the design and analysis
of the structure under the title of the project.

1. The least dimension of the column for the Stilt floor is 300 mm, and for other
columns is 230mm.

The grade of concrete for structural elements is M30.

The Safe Load Carrying Capacity of pile is 55 MT as per the soil report.
The proposed type of foundation is Pile Foundation.
The length of pile as per soil report is 20,20 m below existing ground level.

ooom ok W

The design, analysis, detailing and drafting is carried out using the various code of
practice namely and as per IS 875 for Loads and loading combinations, 15 1786

for High Tensile Reinforcement bar, IS 456 for Practice of plain and reinforced
concrete and IS 1893 for Seismic design. Etc.

7. The Registered Construction Project Engineer at site shall take necessary

precautions in adhering to the relevant Code provisions while executing the
above work.

NOTE: The structural design is prepared based on the copy of Approval
Plan of the building. Any change /alteration/ addition/ modification of the
building plan in further Approval or during construction hereafter, it should be
brought to the knowledge of structural engineer and work shall be carried out
with new structural design report by the engineer,




" STRUCTURAL DESIGN ANALYSIS FOR PROPOSED BUILDING

Name of work:

Construction of Stilt Floor + 5 Floors Residential Building Block - A & Block - B
(Height 18.30m) With 15 Dwelling Units (Availing Premium F5I), At Block No: 12 &
Plot No. 81, VGP Nagar, Violet Apartments Street And Vellalar Street, Mogappair
West, Chennai - 600037, Comprised In Old 5.No: Z45/28%3, TS.No: 29/2 & 3,65/2 &
3, Block No.36, Ward - H of Mogappair Village, Ambattur Taluk, Within The Limits
Of Greater Chennai Corporation.

Preambles:

1. T hereby certify that the structural design is done by limit state method,
as per relevant sections of IS 456.

2. 1 hereby certify that the structural design sheet is done for critical
column, beam, slab and foundation for the proposed building.

3. The usage of the building is Block-A (Stilt+05) & Block-B (5tilt+05)
Floors Residential Building.

4. The building consists of For Proposed Construction of the Block-A
(Stilt+05) & Block-B (Stilt+05) Floors Residential Building.

5. The superstructure is built on 230 mm thick outer walls and 115 mm
thick inner walls.

6. The structural design includes the earthquake Criteria as per the 15
1893,

1S Code:
IS 456 for concrete,
IS 875 for design load.

IS 1786 for steel reinforcement.

151893 for earthquake design.
1513920 for ductile design.




GENERAL NOTES ON STRUCTURAL DESIGN

o General:

Design Basis

Design OF The Building Is Carried Out By RCC Frame Analysis Using Etabs Software And
Critical Members Are Checked And Deslgned By RCDC software output As Enclosed

Belaw,

= Codes and Standards

All Structural design is carried out confirming to the provisions in National
Building Code of Indla and other relevant Indian Codes and Standards.

15 Cade used for design purposes were:

15 456: 2000 for Concrate

15 8752007 for Design Load

5 1786 2008 for Steel Reinforcement

15 1693:2002 for Earthquake design

= Concrete:

The concrete shall be in grades designated as per Table 5 of 15 456-2000. Recommended
grades for the different members is as follows:

Faundation
Columns

Roof beams and slab
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s  Material, Workmanship, Inspection and testing:

The Proposed RCC Structure will consist of cement eoncrete and reinforcement as the
main material used for construction of the structure, The specilications for these

materials are discussed below,

o  Desipn methods:

General Design and Detalling of concrete members / elements are done confirming

to the provisions of 15. 456 and other relevant IS codes, Limit State Method is followed for

the design.

Selsmic Zone 111 load is taken into account for the analysis. The predominant

direction of vibration is horizontal. Relevant combination of forces has been taken into

account.
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PILECAP DESIGN CALCULATIONS

initi

1. & = Coefficient of Thermal Expansion

& el = Swrain atlevel considered, Calculated ignoring the stiffening of the
concrete n enslon zone

3. Em = Awerage steel strain at level considered

4, pact = Percentage steel provided

5. prrit =  Percentage steel critical as per cade

6. Al = Area of Base for Load Transfer

7. A2 = Area of Bearing under column

B, acr =  [Distance leorm the point considered ta the surface of the nearest
longitudinal bar

9. AsirPrv = Area of face reinforcement provided

10 AsfrReq = Areaofface refnforoement required

11, AstPre = Area of tensile reinforcement provided

12, AstReq = fArea of tensite reinforcement reguired

13, AsviPrv = Area of shear reinforcement provided

14, AsvReg = Arca of shear reinforooment required

15, Aw = Locption of section of shear-check from Pile Center

16, Beff =  Effective Width for design for bending and shear

17, Beffsir =  Effective Width for design for Face Reinforcement

18, BMux =  Factored Bending Moment for pile-cap along column D

19, BMuy = Factored Bending Moment for pile-cap along column B

n.n = Depth of Pilecap

21. Deff =  Effective Depth of Filecap

22. DfCol =  DHstance of Pile center to face of column

23. Ec =  Modulus of elasticlty of concrate

24.Es w  Modulus of elasticity of steel

25. Fat = Stress in steel

26, Mx = Bending Moment in column along Column D

27. My = Bending Moment in column aleng Column B
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8. F = Axial load in plle due w Potal

24, Peomb = Asdal lead In column for & load combination
30. Ppile = Axlal Load on pile

31. Protal = Total vertical load on pile-cap for & load comblnation
2. Pmx = Axial load on pilo due to moment Mx
33. Py = Axial load on pile due to moment My
34.5p =  Spacing Between bars at outer most layer
35.Te =  Pesign Shear Strenpth of Concrete
36 Toe =  Enhanced Shear Strength of concrete
37, Templ =  Peak Hydration temperature

38 Temp2 = Seasonal Temperature Variations

39. Ty = Mominal shear stress

40, Vu =  Deslgn shear force

41.Yus = Design shear force for stirrups

42, Wer = Burface Crack Width

Code References:

15 456

1. Pumax ¢ clause 26.5.1.1

Z. Ptmin : clause 26521

3 M : clause 36

4. Te g clause 40.2.1

5. Temax : clause $0.2.3

b, AsvReq 2 clause 40,4

7. Min Shear Reinf : clause 26.5.1.6

B, Max Stirrup Spacing : clause 26.5.1.5

9. One Way Shear Celterla = clatge 34242

10, Load transfer E clauge 34.4

11. Ptneminal : clauge 34.5.2

12, erack width calculation @ Annex-F

13, cracking ! clausge, 35.3.2

15 2971 Part-1 Section 2

L Plle capacity check ¢ clause 510

BS. 8007 (For Early / Initisl Thermal Cracking)

1. Surface Zone for :  Figure Al

suspended shb

L. Surface Zone for ground : Figure A2
slab

3. Foctors for the : Talle A
caleulation of minhnum
reinforcement




Design Code i 15456 2000 + [5 13920 : 2016

Pilecap No 5 el

Column Mo : 1 {300mm x M0mm]
Meimber Ref Nao : 159

Concrote Grade ! M3d

Steel Grade i Feh&

Clear Cover ; 75 i
Top of pile-cap below ground ;10 i
Drensity of Soail = 18 kM cumn
Founding Depth = 4 m
File Capacity in Compression = 750 e
Pile Capacity In Tension = THO ki
Pile Capacity in Shear = 70 leM
Pile Capacity Reduction = 0 ¥
File Overloading = 10 %
Pile Grou p I:I'l.l'l.-r||'.'|n=1|lEr.|EI = 10 %
Pile Capacity Increase for EQ = 25 h
Pile Capacity Increase for Wind = 25 %
Live Load Reduction = 0 %
Consider Capacity Design £ Mo

Consider Cverburden Pressure @ No

Mex. of Piles = 4

Pile Diameter = 600 mm
Pilecap Offset = 150 frm
Pile Spacing = 30 x @
Pllecap Skze = Z40x240 m
Pilecap Depth = 10 mm
Pile-cap Wt = 21.094 kM

For design, moments along shorter direction of pile cap has been ignored

I'l o, S TN AR L ‘_I TP NHeG o EEh
Critical Analysis Load o 302
ComiMnation

Critical Lead Combination : 2] (LOAD 9: DL) +0.8 (LOAD 10: LL) +0.8 (LOAD 1: EQ+X)
Peomb = 1048.05 kN




Protal = Peomb + Filecap Wi,

= 106914 kM
Mx = 2407 kMm
My = 08 lkNm
P = Patalf No, of Mles

= 53457 5]
Pmix = 1l.484 kM
Py = kM
Maximum Compressive load - GEEOG kN

aon pile

Allowable Compressive load

. 600x1.25x 1.1
on pile

= H25 ke

Lheck for Maximum Compressive Load on Pile Group;

Critical Analysis Load i 301
Combination
Critical Load Combination ; [1] : (LOAD 9: DL) +(LOAD 10; LL)
Promb = 1046,66 kM
Prestal = Pcomb + Pilecap Wi.
= 167,75 kM
M = 489 kMNm
My = 02 kEMm
Maxi
g : J:l.;jm_n EEmpresslve load  _ 1067.76 KN
Allawwakl v
e é;ﬁ‘:‘m"m*' eload — _  2cenox1s
= 1320 kN
i r
Critical Analysis Load : kL
Combination
Critical Load Comblnation f [7] : (LOAD 9: DL) +[LOAD Z: EQ-X)
Feumbs = #2146 kM
Protal = Peomb + Pilecap Wt
= B4255 ki
iz = 3988 KNm
My = -0.74 kNm
Va = 205 kNin
Vy = 2B kNm

Maximum shear un pile group = sqri(-2,052 + -26.687)
= 2875 kN




Shear eapacity of pile group = 2Ax1M0x1x125
= 250 kM

Check for Tensile Load on One Pile;
Her Tensile load in pile group.

Check for Maximum Tensile Load on Pile Grougs
No Tensile load in pile group.
Design for Bending:
in{ -
Critical Analysis Load ;o 4m
Combination
Critical Load Comhbination ! [74]: 1.5 [LDAD 9: DL) + 1.5 (LOAD 10: LL)
Pemimis = 15659 5949 kM
Pratal = PFeomb & Pilecap W
L 1006 kN
Mx = 733 kHm
My = 03 kM
ik = Max Load on pile
= BOT.33 kM
[T = 540 i
Bl = ol mem
Mok = 034 i
BiMux = Ppile x DICol
= 27248 KMm
PtReq = 027 b
Astiteq [BM) = 1481 sqmm,/m
APy = TiG@ 1500
= 160848 sgmm/m
Top Reinforcement Along Column-0
There ks no Tensile Force, hence Minimum Percentage of steel will be provided.
) = 1150 mm
AstReq (BEM) =  Min Pt for Top Reinforcement x Dox 1000,/ 100
=  0b&x 1150 1000,/100
= G690 sggmim, m
AstPry = TIZ@150CAC
L sqmm,m




There is no Compressive Force, ence Mininm Percentape of steel will Be grovided.

- ————rTTT——

] = 1150 LTH]]

AstBeq |BM) = Bin Pr G Bottom Heloforeemsent & 00 10007100
w00 x 1150 1000100
= 23060 syjanm i

Astr = TIGE 1MCH
= 13404 s

Top Reinforcement Along Column-B

There is no Tensile Force, hence Minhmum Percontape of stoel will be provided,

[ = 1150 min

AstReq [BM) = Min Pt for Top Reinforcement x 0 x 1000,/100
= D006 x 1150 % 1000, 100
= &M sqmimSm

AstPry = Tiz@20C/C
= 3927 s

Deesign for One Way Shear;

Along Column-D (Compression Case)

Critical Analysis Load y 401

Combination

Critical Load Combination '

Poomb
Protal

M
My
Ppile

[74] : 1.5 [LOAD 9: DL) +1.5 [LOAD 10: LL)
156999 ki

Peoml + Pile :ap Wt.

1601.63 kM

7.33 KN

0.3 kMm

Max Load on pile

BO7T.3347 kM

Location of critical section s at d /2 from face of column
Sectlon Location frodm column

et = 495 [T
Liata for Pilisg
Pile Mo Load [kN] e covered Shaar [kN]
F1i filHd 40 il
[ i) 4 A0
P3 A Al 4ol
P Bkl T 460




Design Shear Faroe (V) = Max, of (Shear due to 'L, 2]

= 53477 ki
DiefT = 540 T
Beff = 750 mim
Tv = Vi (Bell x Defl)
= 13 N /sgmm
T = 354 M fsamm
Ay = &5 rirn
Shear emhancement factar = ZxDeff f Av
= 16
Enhanced shear strength (Teg) = 35 MN/sqmm
Tw <  Toe, Hence Shear Reinforcement is not required
Along Colymn-I} (Tepsion Case)
All Load Combination having Compressive Force, Thus, One way Shear is not applicable for Tensile
Farca.
Along Column-B (Compression Case)

Cme way shear check do not applicable for 2 pile
pile-cap design

Along Column-B (Tension Case)
One way shear check do not applicable for 2 pile

pile-cap design
[ E .

Asir Reqg = SFR %% % D x Beffsir
= (05x600x500 /100
= 150 sEjmim

Asfr Prv = XTIO
= 157 Sgpmim

Check for Load Transfer from Column to PileCap

Critical Analysis Load = 4

Combination

Critieal Load Combination : |74]:1.5 (LOAD 9: DL) +1.5 [(LDAD 10: LL)
P = 156999 [

AZ = 014 S

Al = 1.41 Sgm

Base Arca = 141 ym

Al < [Hase Area

Modification Factor #  Sguarelooi(Al fAZ) <=2
SquarcHoot[41FA2) = 323

Thus, Modilication Factor = 2




Conerete Bearing Capacity

Concrete Bearing Capacity

W

0,45 = Feck x Madieation Factor x Column Arca

3645 kN
5. ‘I.E:I :m'fril + MLE.,

|.
._-__.. - |
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Definitions OF Terms;
All forces in units kN and m

CA T1

All reinforcement details like area, spacing are mm
Grade OF steel for 6 mm dia. bars is Fe250. It is irrespective of the grade of steel defined by

user in column design.

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

1 B

2 du

3 1
4 &m
5 aer

6 Ag

T Aeff

B Ak
9 Ash
id b
11 beff
12 B
13 d
14 deff

15D

16 Dk

1T Ee
18 Es
19 FePerm
20 Fst
21 FstPerm

Stiffness proportion factor at joint [ column

stiffness fsum of stiffness of all members connected at
joint)

Elastically computed first order lateral deflection.
(Relative deflections]

Straln at level conzsidered, Caleulated ignoring the
stiffening of the cancrete in tension zone

Averape steel strain at level considered

DMstance from the point considerad to the surface of
the nearest longitudinal bar

Gross area of the column cross section

Effective area of column / wall considered for shear
check in LM

Areaof confined concrete core

Area of link cross section

Effective Width of Column in mm
Effective Width of Column ln mm
Width / Smaller Dimension of Column in mm
Effective Depth of Column in mim
Effective Depth of Column in mm

Depth f Larger Dimension of Column OR Diameter
of Circular Colummn in mm

Diameter OF core measured to the outside of cireular
link

Modulus of elasticity of concrete

Moduluz of elasticity of steel

Permissible Stress in Concrete required in N/ (sgqmm)
Stress in steel

Permissible Stress in Steel required in N} (sqmm)
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T L

22 Fek
21 Fy
24 h

25 Hu
26 Hs
27T k

LB Max

29 May

30 Mminx
31 Mminy

32 Muw
33 Mux

34 Muy

35 MCap
36 MRes

a7 Pb

3g Pd

a0 py
40 Puz

41 Pu_Total

12 0
43 §

44 Shear Strength Enhancement Factor

45 Vur
46 Yux
47 Vuy
48 Wer
449 WCrF'l:m

50

Characteristic compressive strength of concrete cube
in N/sgmim

Tield Stress O Steel in N /sqmm

Longer dimension of rectangular link measured to jts
outer fce

Total lateral foroe acting within the story{Story shear)
Height of the story [Floor height)
Reduction factor for slenderness moments

Additianal moment due to sienderness about major
axis {Along 1)

Additlonal moment due to slenderness about minor
axis [Along B)

Maoment due to minimum eccentricity alang D
Moment duee to minimum eccentricicy along B

Moment capacity of web portion of wall as per clause
942 amd Annes A of 15 13920 - 2016

Factored moment Along D (Momemt About Major
Axis)

Factorcd moment Along B [Momemt About Minor
Axis]

Moment capacity of section for NA angle at design Pu
Resultant destgn moment at angle to loeal major axis

Axial capacity of column along B as defined in
39.7.1.1

Axial capacity of column along D as defined in
39711

Factored axial force
Axial load on column as defined in 39.6

Sum of Axial leads on all column in the story [Gravity
Load)

Stability Index [Factor for checking sway )/ non sway
condition for a given stary)

Link Spacing

Multiplying factor for shear strength of concrete as
per 402,32

Factored resultant shear force acting on the column
Factored shear force Along B

Factored shear force Along D

Surface Crack Width

Permissible Crack Width required in mm

It is a Neutral Axis angle carresponding to load angle
to Aind aut MCap




Cogde References;

15456

ELEMENT CLALSE / table
1 Max arei of relnforcement 2653.1-n&hH
2 Min area of refnforcoment ! 2053 1-a&Hh
3 Min mumber of bars 20531
4 Minimum Eccentricity Calc - 254 K 492
5 Effoctive Lenpth £ 5.2
fi Slenderness Moments : 2534397
7 Desipn for axial loads : 39.3
& Design for axial loads And uniaxial bending - 305
9 Desipgn for axial loads And Blaxial bending 30,6
10 Design of horzontal links 20.5.3.2
11 Design shear strength 40,2
12 Stiffness Proportion Factor, fi : E-1
13 Stability{Index, ) : E.2
14 Crack width calculation B

Multiplying fa j
15 iy 1&;?3;&.':?3 T : 5P 24 1983 APFENDIX D
15 135920 - 2016

ELEMENT CLALUSE J table
1 spacing of special confining reinforcement 104 and 7.6
2 C/s area of special confining relnforcement 761
3 Applicability of boundary element i 1041
4 Muv-Moment Capacity of Web Annex
5 Additional Compressive Force in BE 10.4.2
& Check for BE In tension and compression 10421 and 10:4.3
7 Shear include due to Beam 7.5
B Minimum Flexural Strength of Column 7.2
a Ehear Check at Colummn Joint | 2.1
10 Length of wall 1o thickness ratio 10.1.3
11 Type of wall & Minimum reinforcement ; 10.1.4
12 Largest diameter of longitudinal steel bar ¢ 10.1.8
13 Shear reinforcement in RC wall ; 10.2.3
14 Special mnf]nement relnforcement in ; 10.4.4

Boundary Element
15 :lﬂln_i:num vln-ruml reinforcement across 10.7

orizantal construction jolnt
Sway Calculation (Stability Index)
For Global-X DMrection
\ Lavel Load _I'Elm'ny Gravily Relutive Storey  [Stabllity Indes|  Sway
Name | Helght \ Lood I | Dlsplucemenis Shear Conibbtlom




{mj (ki) () (k)
A [ C I Dow CF A x I
FOUNDATION
i GRADE X | | 3492026 313 1130527 0,004 MNon Svay
BEAM
GREADE REAM | .
to GFR B+ X 3 150272 N Y| 135902 N E Mo Sway
GFRw FFR Ei+X ] 12520649 5207 1118162 009 M Sweay
FFR 1w 5FR EQ+X ] IO0ET. A .40 RS R 009 MNon Sway
SFE 1o TFH EC+-X 1 T504.768 5K G589 [ERFRE Mon 5!.'-3:,'
TFRw4FR | EQ+X 3 5131.827 50003 7RI 0.012 Non Sway
4FK 10 5TR EyeX 3 2668886 4,024 377467 0.9 Mon Sway
SFRwHR | BEQ4X | 25 20595 | TA189743848.581 | 65231 | odewadssome | Sway
For Global-¥ Direction
Level Logd | Storey | Gravity Helutive Storey | Stability Index | Sway
Mame | Height | Load P Displacements Shear Condition
{mi} kM) (¥mm) (k)
A B L& [ BxC/liAx
FOUMDATION
e GRADE | BEQ+Y 1 15492.026 I 1179326 (1008 Mon Sway
BEAM
GR‘:EEEFEAM EQHY 3 15027.2 5EET 178679 0025 Mon Sway
GFR 10 FFR | BOHY 3 12520649 2.269 1§57.215 0.03 Mon Sway
FFR 1o 5FR EO+Y K 10057.708 5333 10791, 777 0026 Mon Sway
5FRin TFHE EH+Y 3 T304 T TAXT L5E. 129 oz Mon Sway
TFR to 4FR EO+Y 3 5139,827 5754 132533 0014 Mon Sway
4FR 10 5FR By 1 2phE BRG £ 190651 .00 MNon Sway
SFR 1o HR B +Y 25 20595 |539422235453.62 | 61505 | 1872429192.209 Sway
Leneral Data
Wall Mo, C1
Frame Type u MWomn-Ductile
Lewel FOUNDATION To GRADE BEAM
Design Code = [5456- 2000+ 1513920- 2016
Grade Of Conerete = Man M/sgmm
Grade OF Steel [Maln] = Fessil M/ sgmm
Grade Of Steel [Shear) o Fe415 N/ sgmm
Grade Of Steel - Flexural Design = Fe550 M /o
Grade OF Steel - Shear Design = Fe415 N/sqmm
Wall B = T00 mm
Wall [ = i mem
Clear Cover 40 i
Clear Floor Height @ B 550 e
Clear Floor Helght & D EED e




Mo OF Floors
Mo O Walla In Group

wall Type
Minimum cceentricity check

Code deflned D/B ratio
0/B Ratio

Elexural Design (Analysis Forces)
Analysis Reference Mo,
Load Combination

1

1

InlEraced

One Axls at s Time
"l-

4.07 == 4 Hence, Design as Wall

1

[29] : 1.5 (DL) -1.5 (EQ-X)

Critical Location = Baottam Joint
Fu = 2307.35 M
M " 118055 kMmi
Mgy = -2427 kiMm
Vi = 27.19 kN
Vuy L 27903 kb
Effective Length Calculation
Caleulation Along Major Axiz Of Column
Beam Sizes Ream Stiffness
Column Benm | Beam 2 I
Joint Stilfness (Lengthx | (Lemgthx | Beam 1 Beam 2 e
Widith x Diepth} | Widih x Depth)
Mem x 1056 mim Frift BMomox 10% | WN-mox 106G
Botiom 4572505 Mo Beam N Beam - = 1
Top 4972.905 NoBeam | !17942230% - 16228 0.998
Sway Condition [as per Stability Mon Sway
Index]
Effective Length Factor along Major i
Mg
Calculation Along Minor Axis Of Column
Beam Sikzes Beam Sillfness
Cilumn Beam | Beam 2 Beta
Jolat Stilfness [Lenpth x {Length x Beam | Beam 2
Widih x Depih) | Widih x Depth)
Mem x 16 mm il BM-mx W0 | Mamox 107
Botlom 3.7 Mo Beam No Beam - - I
Top 300.7 No Beam "'3‘”: ;ﬂm * . 18,757 0,955
Sweay Conditien (as per Stability =
index] = Mon Sway
Effective Length Factor al i
wetive Length Factor along Minor 058

axls




Mi Eccen

Since Axlal Foroe is compressive, Ml Eccentricity check (o be porfirmed
Most critical case is with Min. Eccentricity check bn Y-direction

Minimum Eccentricity Along B
Minimum Eccentricity

Lhanswmppaorted Longth #5060+ @ £ 30
1L e

Mminy = FPu x Mindimwm Bocentricity
= 16,15 kMin
Slendemess Check
Max Slenderness Ratlo{L, 8] = 1.3
< fil (ilenee (k)
Column Is Unbraced Along I
Slenderness Check Along [
Effective Length Factor = 1
Slenderness Rato & Effective Length f D
&= {45, Wall not Stender Along D
Column Is Unbraced Along B
Slenderness Check Along B:
Effective Length Factor = 098
Slenderness Ratio = Effective Length J/ B
= 1.8, Wall Mot Slender Along B
i f iEn M
Direction Manalysis | Mmin (Abs) | Mdesign | Mslndx (Abs) Mdesign-final|
A B | E F
[Major Axis - M T1E0.55 = 180,55 0 118055
|Minor Axis- May -24.27 46.13 46,15 o 46,15
Where
A = Moments directly from analysls
B = Moments due to minimum eccentricity
C = Maximum of analysis moment and min. eccentricity = Max {A.H]
E = Mamant due to slenderness effect
F = Final design Moment = Max(C- Top Bottom , D- Top Bottom] + E
1 Critical
Pu = 230735 kM
Muzx = 11684055 kM
Py = 4615 kMm




Resullpnt Maoment (Combined Action)

Moment Capacity Check
Pt Caleulabed L LR
Rainfarcoment Provided = I14=T25% v 12-T20 + 53-T12
Load Angle = Tan ' [Muy /Mux]
= .24 deg
MHAes = 110146 LkMm
MEap = 124102 kMm
Capacity Ratio = MRz MCap
a 0.95 <= 1
Wall Configuration
L1 Mid Z1
Length [mim) 300 620 300
Reinforcoment 1-TiG 3-T12 TT16
A provided 14607 43 452.3% 140743
(Pt as % of entire wall 0.38 % 012 038 %
FI"t a5 % of zone 156 % 0.24 % 1.56 %
Design OFf Shear
Shear Calculation Along D Along B
Critical Load 261 15(DL)+1.5 | [32]: 1.5(DL}-1.5
Combination (ECH-X) (EQ+Y)
Design chear foree, Vi 279,333 ST R
(kM)
[Desppn shear ciress, Ty W (B x L8 x Dy Vi (B x (08 x D)
{N/sgmm])
0.953 0.30%
P {%a) 446 0,446
Height of Wall, Hw 550 550
(mm]) .
Length of Wall, Lw 1220 300
| Lrnami)
HwiLw (.4 3R 1.8333
== | =1
Thus Shear Strength,Te | 3.0-{Hw/Lw)x Kl x |K2x SquarcRoot(Fek)®
SguareRool Fok) {HwLw + 1w Lw -
]
Kl 02 .
K2 . ({45
Te (N/agmm) 7.7928 0.838
Temin K3 x SquarcRaooi('ck)
k3 - 0,15
Temibs (Mfsgima) . 0BG
Henoe Desipn T [LH38
[ M)
Temix 017 x Fek
I




—

5.1 5.1
T = Temax Te < Temax
[ Thus, Tc (MNsgmm} 2.7925 L.EIR
Simce, Tv = Te Sinee, Tv=Te
Shear Links Design Shenr Links Mot Shear Links ot
! Required Required
Design Of Links
Main Links

Links in the zone where special confining links are not required

Marmal Links

Diameter of main horizontal stes] = B mim
Thus, Spacing = 125 mm
Spacing of horfzontal reinforcerment
is minimum of following
/5 - 244 mm
ZxH = Q00 mim
Maximum = 450 e
Spacing considered = 125 mm
Table For Links
N Required __ Provided ]
Moacmal Df-_r.jEn Shear D“'E“ Dhuctibe Desien Mormal Zone Dauctile Lone
Link Dia. ] - -— B ---
Eip:;u:in!, 125 —_— - 125 -
Secondary Links:
Ocher lnk TB@E125c/c
General Data
Wall No, i C1
Frame Type £ Man-Ductile
Lewel GHRADE BEAM To GFR
Design Code - I5 456 - 2000 + 15 13920 - 2016
Grade OF Concrete - W30 [ FETTHTT
Grade OF Stecl (Main) = Fe550 B Sopmim
Grade Of Steel (Shear) = Fed15 B/ segmoam
Grade Of Steel - Flexural Design = Fe550 M/ sqmm
Grade OF Steel - Shear Desipn - Fed15 M/ sojnimn
Wall o i 300 FrIELL
Wall I = 1220 mim
Clear Cover . ikt

40




T

Clear Floor Height & B =

Clear Floor Heijght @ D -
Mo Of Floors =
Wi OF ¥Walls In Group =

Wall Type {
Minimum eccentricity check i
Code defined DB ratio

I}I.I'E Ratic

2235
2435

1

1
Uniracod

One Axis at a Time

4

4.07 == 4 Hence, Design as Wall

Fl | Degign (Analvsis )
Analysis Reference Mo = 1
Load Combination - [29] : 1.5 (DL) -1.5 (EQ-X)
Critical Lecation = Bottom Joint
Pu = 223776 kM
Mux = 992.33 KMNm
Muy = -19.39 kNm
Wux = -55.98 kM
Wuy = 29153 kM
Effective Length Calculation
Calculation Aleng Major Axis OFf Column
Beam Sioes Beam Stiffness
Column Blzam 1 Fleam 2 Hetn
el Stiffness {Length x {Length x Beam 1 Beam 2
Width x Depth) | Width x Depth)
Mam x 10 mm L] Memx 10°%% | BMemx 107
3
Botiom 1657.635 NoBeam | 179 x230x - 16228 0.998
Top 1657635 NoBem | 1790 X0 79.727 0973
Sway Condition (as per Stability _ Mon Sway
Index)
Effective Length Factor along Major
0,99
Axlg
Caleulation Along Minor Axis OF Column
Beam Slres Demm S6ilFncss
Column Beam | Beam 2 Bt
Sl Stiffiness {Lengthx | (Lengthx | Beam1 Beam 2
Widih x Depth) | Width x Depth)
H-m & 105 mim [ MN-mx 0% | N-mx 107
Butiom 100233 No Beam | 10200 % 230 % - 18.757 0.953
Tup [0233 Mo i Iﬂ'zﬂ':_:r::ﬁza'n % % 02,156 fall




Sway Condition (as per Stahility
Index)

Eifective Length Factor along Minor

EHAE]

Mini B ity Chech

Sinee Axial Force is compressive, Min, Eccentricity check to be performed

Mon Sway

.64

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

Minimum Eccentricity Along D:
Minimum Eccentricity

Unsupported Length [/ 500 + D f 30

= 45.14 et
Minimum Eccentricity ES 20 mm
Mminx = Fu x Minimum Eccentricity
= 10101 kMm
= eck
Max Slenderness RatiofL/H) B 745
o &0 [ch.:‘:e %]
Column Iz Unbraced Along D
Stenderness Check Along Dt
Effective Length Factor = 054
Slenderness Ratio = Effective Length / D
o 181, Wall not Slender .I‘;lnng (H]
Column Is Unbraced Along B
Slendermess Check Along B
Effective Length Factor = 0.B4
Slenderness Ratio = Effective Length f B
= 6.26, Wall Not Slendor Along B
Calculation of Design Moment
Direction Manalysis | Mmin (Abs) Mdeslpn | Msladx (Al rl.'[dnign-[inalf
A B C E F
Major Axis « Mux 02 33 100,04 09233 L] a0 33
Minor Axis - Muy 459,39 - 4039 il 40,10
Where
A = Moments directly from analysiz
B = Moements due to minimum eccentricity
C = Maximum of analysis moment and min, eccentricity = Max [A,8)
E = Moment due to slenderness effiect
F

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

Final Critical Design Forces




Pu = 1237.76 kM
Piue " o92.33 ke
Muy = -49.39 kNim
Resultanl Moment (Combined Action)

Moment Capacity Check
P Caleulared u 0.56
Roinforcement Provided = 14-T25 #12-T20 + B-T12
Load Angle = Tan ! [Muy,/Mux)

= 285 deg
MRes = 993,56 kMm
MCap = 101743 kMm
Capacity Ratio = MRes/ MCap

= 0,98 <=1
Wall Configuration

Kl Mid £l
Leagth [mim) 300 620 300
Reinforcement 7TI12 4-T1Z T-T12
Ast provided 79168 452.39 7o1.68
Pt as % of entire wall D2Z 012 B 0,22 %
Pt as % of zone 0LEB % 024 B 0.68 %
Design Of Shear
|5hear Calculation Along D Along B
ritical Load [26] : 1.3{DL)+1.5 [32]: L5 (DLy=1.5
mhination (EQ+X) (EQ+Y)
ign shear force, Vu 291.5331 =152.2779

N}

Eﬁgﬂ shear stress, Tv W (B x 0B x [ Wu/ (B x LB x D)
Ssginam)

0.9957 0.5201
1Pt (24) 0.278 0.27%
Heipght of Wall, Hw 1235 22315
1T
I!L.mmh of Wall, Lw 1220 30
M)
Hw/Lwe 1.832 TAS

= | = |
Thus Sheor Sirength, Te | K2 x SquareRoot{Fok ) ®[Hw/Lw + 1) Hw/Lw -
1

(K1 . } =
K2 D045 05
Te {Misgmm)] LRE L 03229
Temin K3 5 Sapuarclion{ Fek)
%] 15 0.15




I'I'i,.-||1'r|| [ Msgrmm) (L2 NG K216
Henes Design Te &% {LE216
[N sgrmm]
Temiax i7T x gk
=4 5.1
Te = Temix Te < Temax
Thus, Te (Misqnm) 0,839 LE21G
Simee, Tw > Te Ei:m:r:, Tw < T
Shear Links Dhesizn Shear Links Reguired Shear Links Noi
Required
™ (12781 -
Shear resisted by {Te-a) x (B 1 DefT)
concrele Vi (kW)
24566 -
Shear 1o be resisted by Yu-ve
shear peinforcement =
Vs (kM)
45 84 =
Area of shear (Wus x 10003 (Deffx | (Vosx 10000/ (BeilTx
reinforcement required, 0.87 x Fy) 1.87 x Fy)
Asy (sgmm)
SO0 o
Mazier Link Rehar TH =
(rmam)
Mumber of leps 2 -
pronaded
Spacing of links regd 187
()
Spacing of links prvd, 150 -
v {mm)
Ay Provided {sgmm) 67021 =
Design Of Links
Maiin Link
Links in the zone where special confining links are not required
Marmal Links
Mameter of main horfzontal steel B B mm
Thus, Spacing B 150 mm
Spacing of horizontal reinforcement
1= mintmum of following
[ L 244 man
ixH B i) T
Maximum B 450 Ll
Spacing considered = 150 Ll
Table For Links
Feequired Prowidad
Mormal Besign | Sheor Design | Ductile Design | Nonmal Zone | Ductile Zoae




Link Dia, & 8 = B -
Epm:ing |50 168 = 154)
Secondary Links:
Other link TB@E150c/c
General Data
Wall Mo, |
Frame Type Mon-Ductile
Lewved GFE To FFR
Design Code 15456 - 2000 + [5 13920 - 2016
Grade OF Concrete ME0 M/ sgmm
Grade OF Steel (Main) FeS50 M /sqmm
Grade OF Stee] (Shear) Fedls N/sqmm
Grade O Steel - Flexural Desipn FaS50 M /=sqmm
Grade Of Steel - Shear Design Fedls N/sqmm
wallB 230 mim
Wall D 1220 mm
Clear Cover 40 mm
Clear Floor Height @ B 2235 mm
Clear Floor Height & D 2235 Tim
No OF Floors 1
Mo Of Walls 1n Group 1
Wall Type IinBraced
Minimum eccentricity check One Axls at a Time
Code defined D/B ratio 4
D/BE Ritio 5.3 == 4 Henoe, Design as Wall

Elexural Design (Analysis Forces)

Analysis Reference Mo
Load Comblnaton
Critical Lecation

Pu

Mux

Muy

Vux

Vuy

Effective Length Calculalion

Calculation Along Major Axds Of Column
1

C1

[29]: 1.5 (DL) -1.5 (EQ-X)

Botoom Jolnt
186516
83425
41,71
G242
36634

kN
lkMm
kMm
kM

| 1




Ream Siecs Bemm Stiffmess
Calunim Tean | Penm 2
Jolnt Stiffncss (Lengih % [ Lenith x [ 1 Feam 2 Beta
Widih x Depth) | Woidel s Depah)
Menh x 10%G it ikl Momox 1076 | MNem x 10F4
=
Rostom 1270.853 NoBeam | 17902 230 % . 79.727 0.973
! 1790 % 230 5
Top 12T0LRS3 Mo eann 68 . 70,727 (Y
Sway Condition [as per Stability -
Index) = Mon Sway
Effective Length Factor along Major
= 0.98
LASE]
Calculation Along Minor Axis OF Column
Heam Sizes Beam StiTness
Columm Beam | Beam 2
Joint £
o Stiffness (Length x {Length x Beam | Beam 2 fieta
Width x Depth)| Widihx Depth)
M-m x 1074 mm I Memx 10% | N-mox 106
Bostom 45.168 NoBeam | 0200230 = 92.156 0.612
Top 45,168 No Beam '“1”‘3?;533’” " g 42,156 0,495
Sway Condition (as per Stability Non Sweay
Index]
Effective Length Factor along Minor  _ are
iy
Minimum Eccentricity Check
Since Axial Force is compressive, Min. Eccentricity check to be performed
Muast critical case is with Min. Eccentricity check in X-directlon
Minimum Eceentrlicity Along D:
Minimum Eccentricity . Unsupported Lesgth f 500 + D f 30
= 45.14 mim
Minkmum Eccentricity = 20 men
Mminx = Pu x Minimum Eccentricity
E H24.19 kMNm
glenderness Check
Max Slenderness Ratio(L/B) = 6732
o &l {Hence (k]
Column Is Unbraced Along D
Slenderness Check Along [
Effective Length Factor = 0.98

Slederness Rato

Column Is Unbraced Along B

Effective Length / D
1.8, Wall not Slender Along D




slemlerness Check Along B:
Effective Length Factor
Slenderness Hatio

07z
Effective Lenpth f A

7, Wall Mot Slender Along B

Calculation of Design Moment
Direction Manalysls | Mmin (Ala) Mdesign | Mslndx ¢ Abs)| Malesign-Tinal
M (1] C E F
Major Axis = Mux A34.25 R4.1% 2125 ] B34.25
Minar Axis - Muy 171 e 9171 ] 171
Wherne
A s Moments directly firom analysis
B = Moments due to minimum eccentricity
C = Maximum of analysis moment and min. eccentricity = Max [A,B)
E = Moment due to slenderness effect
F = Final design Moment = Max([C- Top Bottom , D- Top Bottom) + E
Pu = 106516 ki
Mux = B34.25 kMm
Mury = -91.71 kMm
Resultant M {Combined Action]
Moment Capacity Check
Pt Calculabed = 1.02
Reinforcement Provided = 14-T25 +12-TZ0D
Lead Angle = Tant[Muy /Mux)
= 6.27 deg
MRes = HI928 kNm
MCap = 950,17 kNm
Capacity Ratlo = Miez; MCap
= LGl <=1
Wall Configuration
£1 Mid Z1
Length {mm) o0 620 300
rF_lf'-'lI'Iflzlri:vl.-ﬂn.-n'c 6-T16 4-T12 6Tl
Jﬁl prrowided 120637 45239 120637
Pt as % of entire wall 04304 16 % 043 %
Puas % of zone 1.75 032 %% 175 %




Design O Shear

(kM)

Shear Calculation Along 1 Along 1
Critical Land [26] : LS (DL +1.5 [32]: 1.5{0DLy=1.5
Combinaiion (X)) (1Y)
Design shear force, Yu 3371 130, 7174

Diesign shear stress, Ty

W (1 x 08 x O}

Vul ([l =08 x 0

fsqmm}

LG63T 7116
Pe (%a) 0.511 0,511
Height of Wall, Hw 2235 2235
{min)
Length of Wall, Lw 1220 230
)
[Hw/ L |.E32 27174

=1 > |

This Shear Strengtls, Te

K2 x SquareRoot{Fek)* (Hw/Lw + 1 i HwLw -

Ly

(K1 - i
K2 0045 0,045
T {Isgmm) 0830 0301
Temin K3 x SquoreFoo{Fok)
kS 0,15 0,15
Temin {Misqmim) 0B 0BG
Hence Desipn Te 0839 NLEX1G
(M /sgmm)
Tcmax 0.17 = Fek

5.1 51

Te = Tamax Te < Temax
Thus, Te (Nisgmm) 0,439 0E216
Lince, Tv = Te Sines, Twv = Te
Shear Links Design Shenr Links Heguired Shear Links Mot
Required

Pi 05105 -

Shear resisted by
coneree Vo (kM)

{Te-e) x (B x Deil)

188.34
Shear 1o be resisted by V-V
shear reinforcement =
YWus (kM)

174 -

Ares af shear (Vusx HEEN  (Deffx | (Vesx 1K)/ {Bellx
reinforcement required, BT w Fy) (1,87 x Fy}
Azv [sgmim])

505,13
Paster Link Kebas T4
{mim}
Mumiber of legs 2
provided
Spocing ol links regd 14 -
(maa)




Spocing of links prvil,
Sv Lmim)

I75

[.ﬂ.sx Mroveded (sgnum)

1446

Design OF Links
Main Links

Links in the zone where special confinivng lnks are not requaleed

Mormal Links

Dizmoeter ol main horizontal steel

Tem
Thus, Spacing = 175 mm
Spacing of horizontal reinforcement
k= minimum of following
bS5 = ELR] mm
3xE B G0 mm
Maximum = 450 mm
Spacing considered = 175 mm
Tahle For Links

Flequined Provided
Teormal Desi Shear Design | Ductile Design Mommal Zone Thictile Jone
Link Dia. 8 B --- B “e
Spacing 173 | ey - 75 -—

Secondary Links:
Other link T3@175c/c
General Diata
Wall Mo : |
Frame Type = Mon-Ductlle
Level FFR To 5FR
Desipn Code = |S456- 2000 + 15 13920 - 2016
Grade O Concrete = M0 Mfzqmm
Grade Of Steel [Main) = Fes50 M/ saqmm
Grade Of Steel [Shear) = Fedlh N /squmm
Grade Of Steel - Flexural Design = Fe550 M fsqmim
Grade Of Steel - Shear Design & Fed15 M fsqmm
Wall B = 230 I
Wall [ 8 1220 T
Cloar Cover & 40 TN
Clear Floor Melplt & B ~ 21735 1
Clear Floor Height 62 D = 2235 R




Mo OF Floors

Mo O Walls In Growp

Whall Type

Minimm eccentricity check
Code defined D/ matio

0/ Ratio

[

Analysis Reference Now
Load Combination

Critical Location

1
1
UnBraced

One Axis at a Time

4

5.3 == 4 llence, Design as Wall

Gl

[29]: 1.5 (DL -1.5 (EQ-X)

Battom joint

Pu = 148393 T
Mux o 57487 kNm
Muy = -97.34 klNm
Wux = -64.78 kN
Vuy = 343,82 kM
Effective Length Calculation
Calculation Along Major Axis Of Column
Beam Sires Beam Stiffness
Column Beam | Beam 2 B
Jolut StilTness {Lengthx {Lengih x Beam 1 Beam 2 o
Widhih x Drepih}| Widih x Depch)
Wem x 1076 i mim Memx 107 | Nemx 107G
Bottom 1270853 Mo Beam | ! ”"“]F;‘fj“ L . 79,727 097
11790 x 230 x i " 7
Top 1270853 Mo Beam 155 70,727 0w
Sway Condition (as per Stability - Non Sway
Index)
Effective Length Factor along Major -
Axig ¥
Calculation Along Minor Axis OF Column
Beam Sires Beam Stlifness
Codami Beam | Beom 2 Bet:
Jplaf Siiffness {Length & {Length x Rean | Heam 2 "
Width = Depth) | Widith x Depth)
Wam & 1076 FHT i MN-mx [0 | Nomx 1006
Hatlom 45.168 NoBeam | 102005 230X . 92,156 0,495
3 5
Top 15.168 No Beam | 10200 X230 % . 92,156 0,495
Sway Conditlun [as per Stabdlity = Hon Sway

Inchex)

Effective Length Factor along Minor




LLEEE

Since Axlal Force is compressive, Min, Eccentriclty check to be performed
Mast critical cage iz with Min, Eccentriclty check in X-directlon

Minimum Ecoentricity Along
Minimum Eccentricity

Unzupporicd Length [/ 500 « D f 30
45,14

= i
Minimurm Eccentricity = 20 i
Mminx -} Pu x Minimum Eccentricity
= 65948 kNm
Slenderness Check
Max Slenderness Ratio[L/B) = 3.7
= &0 {Hence O]
Column Is Unbraced Allong D
Slenderness Check Along
Effective Length Factor £ 098
Slenderness Ratio = Effective Length / D
= 1.8, Wall not Slender Along D
Column Is Unbraced Along B
Elenderness Check Along B:
Effective Length Factor = 0,69
Slenderness Ratio = Effective Length [ 1
= 6.7, Wall Mot Slender Alang B
Calculati { Design M i
Direction Manalysis | Mmin (Abs) | Mdesign | Mslnds {Ahs) | Mdesign-final
M B cC E F
|:Hajurﬁ.1-i1'i'. - Mux ST6.87 665,98 576.87 i 576,57
Minor Axis - Muy =07 34 ave 0T34 ] T I
Where
A = Moments directly from analysis
] = Moments due to minimum eocentricity
C = Maximum of analysis moment and min. eccentricity = Max (AB)
E = Moment due to glenderness effect
F = Final design Moment = Max[C- Top Bottem , D- Top Hottom) + E
Eina] Critical Design Forces
Pu = 148391 kN
Mux = 57687 kMm
Py = 7,34 kim




Resultant M tiCombined Action)
Moment Capacity Check

Pt Calculated
Reinlorcement Provides]

Load Angle

64
14-T25 +12-T20

Tant{Muy,/Mux)

= G958 '.'IIIE
MRas = 585.02 kMm
MCap = 778.4 kMm
Capacity Ratio = MRes/ MCap
= 075 <=1
Wall Confi :
1 Mid Z1
Length {mm) 300 G20 300
Reinforcement 6-T12 4-T12 6-T12
Azt provided bTH.58 45239 678.58
Pras % of entire wall 0.24 % 016 B 0.24 0
Pt as % of zone 9% % 032 % 0.98 %
Shear Calculation Along I Along B
Crtical Lo [26]: 1.3 (DL)+1.5 [32]:1.5{DL}-1.5
Combination (EQ+X) (ECHY)
Design shear force, Vo 436223 -1G6.538
(kM)
Design shear stress, Tv Vul il xEx N Vil 0.5 % 1)
(Misqmm)
[.5307 0.7432
{PE (%) 0,322 0323
Heightof Wall, Hw 2235 2235
[rmm)
IL:ngm of Wall, Lw 1220 230
(man)
HwilLw |.E32 97174
= | |

Thus Shear S‘I.n:ll_glh.']-'i:

K2 x Squ.-nE-mm[Fck:'ﬂlw.fLw L HwLw -

1

=

K1
K2

0,45 045
T (Mlegrmmy) 0830 {1.303
i Tcmin K3 x Squareloon{Fck)
[ V] 0.5
Tembn (Msgmm) 08216 08216
[Hence Design Te 0,539 08216
(Misgmim}
Temax

17 x ek




5.1 A |
T = Teanx T = Temix
Thus, Te 1”.":-:1]:11".11- (hLR39 K216
Shee, Tv = T Sloce, Ty < Te
[Shear Links Design | Shear Links Requiresl |  Shear Llnks Mot
“Lﬂ|u|r|:1j

M 0,3235 .
Shear resisted by (Te-eh x (1§ x [deil) -
concrete Ve (kN

188,14
Shear fo be resisled by V= Ve
shear reinloscement =
Wus (kM)

15520 :
Area of shear {Vusx [0/ (DelfTs | (Wus x 1000}/ [eiTx
reinfareamel reguinad, 0.ET7 x Fy) AT % Fy)
Asy (sgmm)

460

kfaster Link Relar TR
fhaual]
| Mumber of legps 2
peonaded
Spaceig of liks regd 218
{mm )
Spacing of inks prvd, 20
Sw (mm}
Agv Provided (sgmm) 02,65 -

Deesign OF Links

Main Links
Links in the zone where special confining links are not required
Mormal Links
Diameter of maln horizontal steel = i mim
Thus, Spacing = 200 mim
Spacing of horizontal reinforcement
is minimum of fellowing
bD/5 L 244 FHTH
Ixbl = L] mm
Maximum = 450 i
Spacing considered = 200 i
Table For Links
Reyuired Prosaded
Morrmeal Dulﬂn Shear [Desipn Ductile Design Mormal Fone Ductile Sone
Lank Dlig B B are ]
Spacing 200 2|9 - 200 —

Secondary Links:




Cielier lnk THEZMIC /e
General Data
Wall No. 1
Frame Type = Mern-Thctile
L] 1 SFE Ta TIR
Desipn Code = 154506 - 2004 4 15 13920 - 2016
Grade OF Concrelo -l M3 M/ sqmm
Grade OF Steel (Maind = FeS50 N/ sqmm
Grade OF Steel (Shear) = Fed415 M/sgmm
Grade OF S1eel - Flexural Desipn = Fe550 N/sgmm
Grade OF Steel - Shear Desipn = Fed15 M/ sermm
Wall 3 = 230 mrm
Wall D = 1220 [T
Clear Cover = 40 mim
Clear Fleor Helght @ B = 2335 Imim
Clear Floor Height ¢ D = 2335 T
Ne O Floors = 1
Mo OFf Walls In Group - i
Wall Type : UnBraced
Minimum eccentricity check 1 One Axis at a Time
Code defined DB ratio 4 4
D/B Ratio 5.2 == 4 Hence, Dezign as Wall
Elexural Design (Analysis Forces)
Analysis Reference No, = 1
Load Combination = [31] : 1.5 (DL) +1.5 (EQ-Y)
Critical Location e Bottom Joink
Fu = 109737 kN
Mux - 27218 kNm
Muy = -230.5 kMNm
Vux = -155.28 ki
Viy = 196,25 kN
Effective Length Calculation
Calculation Along Major Axis OFf Column
T = Benm Slzcs Bewin StifTness
Judni il?:::m {EL-;?::hlx 1&‘:;3; — i 3 (LA
Width x Depth) | Widih x Depth)
Man x 1FPG 19T i Memox 1076 | M-mx 10™




. 117 x 230
eittem 1 27MRS3 Mo B Trf.ﬁ " - 749.727 .97
11780 % 230
Ty 1270853 Mo Heam i : 19777 T
Sway Condition (as per Stability o E
Index) = Mon Sway
Effective Length Factor alang Major 0.8
Auis :
Calcelation Along Minor Axis OF Columnn
Bieam Skres eam Stiffness
Colanmn Bz [gam 2
Jnint -
Stiffness {Length x {Length x Beam | Beam 2 fre
Wikdth x Depth) | Width x Depth)
W-mox WG ™ Ttim Memx 1006 | Me-mx 10°6
Bottom 45,168 NoBeam | 0200230 2 02,156 0.495
Top 45.168 No Beam mm':,:,;fm " Z §2.156 0,495
Sway Condition [as per Stabiliny
Index) = Mon Sway
Effective Length Factor along Minor
e = 0,65
ini icity Check
Since Axial Force is compressive, Min. Eccentricity check to be performed
Muost critical case is with Min, Eccentricity check in X-direction
Minimum Eccentricity Along Ik
Minimum Eccentricity = Unsupported Length f 500 « D f 30
= 45,14 T
Minimum Eccentricity = Z0 mm
Mminx = Pu % Minimum Eccentricicy
= 49.53 K Mm
Slendemess Check
Max Slenderness Ratio{L/B) = 072
= Bl [Hence (k)
Column 15 Unbraced Along D
slenderness Check Along [k
Effective Length Factor E 0,98
Slenderness Hatio = Effective Length /Db

= 1.8, Wall not Slender Along D
Column Is Unbraced Along B
Slrnderness Chasck Along 13
Effective Length Factor - a9
Slenderness Hitio = Effective Length J B
" 6.7, Wall Hot Slender Along B




ation of i

FREnN

Direetion Munalysis | Mmdn (Ahs) | Mdesipn | Msindx [ Abs) | Mdesipn-final
A n [ I F
[Major Axis - Mux 27118 49,53 27218 il 27218
IMinm- Axis = Muy 230.5 e 2305 ] -230.5

Where

m m & " e
n

= Moments divectly from analysis
Morments due o minimum eccentelcity

Einal Critical Design Forces

Maximum of analysis moment and min. eccentricity = Max (4, 1]
Moment due to slenderness offect

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

Pu = 1048737 kM
P = 2TX18 kNm
Muy = -2E0S kMm
Resultant Moment (Combined Action)
Moment Capacity Check
Pt Calculated = (1]
Reinforcement Provided = 14-T25 +12-T20
Load Angle = Tan-2 Muy, Mux]

= 4026 deg
MRes = 35667 EMNm
MCap = L6902 kMNm
Capacity Hatio = MRes,/ MCap

= Q63 =1
Wall Configuration

| Mlid FAl
Length [mm} 200 620 00
Relnforcement &-T12 4-T12 6-T12
Ast provided &TH 58 #5239 LTESE
Pras U of entire wall 0.24 3% L16% .24 %
Pt as % of zone 0.98 %, 032 % 058 %
I Slhear

Shear Culeolsthin Along I Along T}
|L‘ri:i.=n| Lasaaed [26]: 1.5 (DL) +1.5

[32]: 1.5 (DL)-1.5




Combinmion

[ECQH+X]

{ECHY)

I:Il:.-si|_.[n shaear loree, Wi
(kM

1224704

1552845

Dresipn shaznr sirew, i."r
M g}

Wi /(1 x 08 x D)

Vu/ (B x0.&x D)

I.4365 GI1R
M%) 0.3z 03112
Height of Wall, Hw 2235 2135
(i)
Length of Wall, Lw 1220 0
[
Hw/Lyw I.832 7174
=1 = |
Thus Shear Serengih, Te | K2 x SquareRoot(Fek)*{Hw/Lw + 10 Hw/Lw -
1)
@ = =
K2 0045 0045
T (N sgmim {LE39 0.303
Temin K3 x SquareRoot{Fek)
K3 0.15 015
Temmin (K/sgmim) D& G D206
Hence Design Te 0.839 08216
{Nf=zqmm)
Temax 017 x Fek
5l |
Te < Tomax Te < Temax
Thus, Te (Misqmm) 0.83% 0EI16
Since, Tv>Te Rinee, Tv < Te
Shear Links Design Shear Links Required |  Shear Linlks Not
Required
[ 3225 -
Shear resisted by (Te-2} x (B x Deff) -
concrele Ve (kM)
FER.34 z
Shear to be resisted by Vi - Ve
shear reinforcement =
Wus (kM)
134.14 -

8 of shear (Wies = 10000/ (Defx | (Vusx 1000} (Beffx
reinforcement requined, 0LET x Fy) (LE7 x Fy)
Agy {sqmim)

L] -
Masier Link Rebar TH -
{mim)
Mumiber ol leps 2 -
provided
Spacing of links reqd 218 -
()
Spaceng of links pred, 20 =
|5% ()
|A.E'.l Prosided {sqming 20265 -




resign Of Links

Main Links
Links in the zone where special confiniing links are ol regileed
Normal Links
Diameter of maln horizontal steel = n wiich
Thus, Spacing = 200 A
Spacing of horizontal reinforcemont
iz minimum of following
bB/5 = 244 mm
3xB = B mm
Maximum = 450 s
Spacing considered £ 206 P
Table For Links
Reguired Prowided
Normal Design | Shear Design | Dustile Design | Noomal Zeae Dhuctbe Fofe
Link Dz s ] - B —
Spacing 200 219 -— 00 .
Secondary Links:
DOther link Ta@EZ00c
General Data
Wall Na. [ |
Frame Type s MNon-Ductile
Level TFR To 4FR
Desipn Code = I5 456 - 2000 + 15 135920 - 2014
Grade Of Concrete = M30 M/ sqmm
Grade OF Steel (Main) = Fe550 M/ segmm
Grade Of Steel (Shear) = Fe415 N/ sqmim
Grade OF Steel - Flexural Design = Fe550 B/ aqinm
Grade OF Stewel - Shear Desipn = Fed15 M sqmm
Wall B = 230 i
Wall I = 1220 Im
Clear Cover = 40 mn
Clear Floor Helght & B = 2215 IR
Clear Floor Helght @ [ & 2235 i
Ma OF Floors = 1
Mo OF Walls In Group = 1
Wall Type UnBraced

Minbmum eccentricity check
Code defined D8 ratio

One Axis at a Time
4




D/B Ratio

1 Dresi

alvsi

Analysis Reference Mo,
Load Combination

Critical Location

5.3 »= 4 Henee, Design as Wall

o |

[31]: 1.5 (DL} +1.5 (EQ-Y)

Bottem Joint

Pu = Ti0.22 ki
M = 224.74 kMNm
By = -198.35 kMm
WVux = -133.23 kM
Vuy = 165.09 lsN
Effective ] h Calculati
Calculation Along Major Axis Of Column
Beam Sizes Heam Stiffness
Column Heam | Beam 2 i
Joint Stiffess | (Lengthx | (Lenghx | Beaml | Beam2 e
Width x Depih) | Width x Depth)
M- x 10%6 LT mim M-mx 1046 | MNem x 1078
Ruttom 1270.853 NoBeam | 170230 : 79727 097
Tap 1270.853 MoBeam | TOORTOX| 729.727 097
Sway Condition [as per Stability Mon Sway
Imdex)
Effective Length Factor along Major 0.9
Aoris '
Calculation Along Minaer Axis Of Column
Bueam Sices Beam SilTmess
Column Beam 1 Beam 2 Beta
Joist Btiffness iLength x {Length x Beam 1 Benm 2
Width x Depth) | Width » Depth)
Mem x 1076 mm mEm Nemox 1% | M-mx W
Botiom 45,168 No Beans | 10200230 % : 92,156 0,495
Top 45.168 Mei Beai ]”1‘]';:5”“ X 42,156 0.495
Sway Condition [as per Stability i g
Index) Nan Sway
Effective Length Factor along Minor 0.69
ixis ’
Minimum Eccentricity Check

Since Axial Force is compressive, Min, F.-I,:l.‘t!ntr'ﬂt}' check to be performed
Most eritical case is with Min, Eccentricity check in X-direction




Minimum Eccentricity Along D

pMinimum Eccentricity

Unsupparied Longth f 500 + 0 f 30

= 45,14 m
Minimum Eccentricity = 20 i
Mminx = Pu x Minimum Eceentricity
= 3206 kMm
Slendemess Check
Max Slenderness Ratio{L/B) = 972
- Lall] [(Hence Ok)
Column ls Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 0.0
Slenderness Ratio = Effective Length / D
= 1.B. Wall not Slender Along I
Column Is Unbraced Along B
Slenderness Check Along B
Effective Length Factor = 0.69
Slenderness Hatio = Effective Length f B
= 6.7, Wall Mot Slender Along B
Calculation of Design Moment
Direction Manalysis | Mmin (Abs) | Mdesign | Mslnds (Abs)| Mdesign-final)
A B C E F
[Major Axis - Mux 224.74 32,06 224,74 [} ¥24 74
[Minor Axis - Muy -19835 e -198.35 [0 198,35
Where
A = Moments directly from analysis
B = Maments due b minimum eccentricity
C = Maximum of analysis moment and min. eccentricity = Max (AB]
E = Moment due to slenderness cffect
F = Final design Moment = Max(C- Top Bottom , D- Top Bottom) + E
Final Critical Design Forces
Pu - 71022 kM
Mux = 224.74 kNm
Muy =L «108.35 kHm

Itesultant Moment (Combined Aclion}

Moment Capacity Check
Pt Calculated

.64




Reinforcement Provided

Load Angle

14-T25 +12-T20
T} Mary f Mux)

= 41.43 o
MRes = 20975 kNm
MCap = a5l kMm
Capacity Ratio = MRosf MCap
= [L5% <= ]
Wal il
71 Micl FA|
L‘Eﬂth {mm) 300 &20 00
Reinforcement 6T12 4T12 6 T12
Ast provided &TB.58 452,39 &7858
Pt 2% % of entire wall 0.24 % 0.16 % 024 %
Pt as % of 200 0.98 % 032 % 093 %
Design Of Shear
Shear Caleulation Along D Along B
Critical Load [26]: 1.5 (DL)+1.5 [32]: 1.5{DL}-1.5
Combination (EQ+X) [EOHY)
[kesign shear foree, Vi 206042 -133.2321
(KX
Design shear sress, Tv Wl (B xBx D Vul(BxDExIN
Ssgmm )
|{h 1.1601 0.5935
{P1 (%) 0.322 0,312
Height of Wall, Fw 2235 2135
[}
|Length of Wall, Lw 1220 230
{rmam)
Hw'Lw 1.532 071
= | =1
Thus Shear Strength, Te | K2 x SguareRoot(Fek)*(Hw/Lw + 1 Hw/ Ly -
1]
Kl = =
|2 0045 L5
T (Misgrmm) .83 0303
Temin K3 x SguarcBooi{Fck)
K3 (.15 .15
Temin (M wgamum) 08216 (L4216
Hence Design Tc 0.539 08216
54T
Temax 0,17 = Fek
5.1 5l
T < Temax Te = Temax
Thias, Te {MSsnmm) 1,539 Tl [
Since, Tv=Te Since, Tv =Tt
Shear Links Deslgn Shenr Links Regalred | Shiear Links Not




jE—

Reguired
Ft 03235 -
Slyear resisied by {Te-c) x (13 x De -
ooncrete Vi I:I'ET#"-:I
18834 -
Shear 1o be resisted by Vu - Ve
ghear reinfoncement =
Wus (kM)
208 -
Arca of shear {Vusx 1000} A (DeiTx | (Vosx 10000/ {Beif s
reinforcement required, 057 x Fy) 087 % Fy)
Asgw (sqrmm
A6l -
Kiastee Link Rebar TS -
i)
Number of legs 2 -
provided
Spacing of links reqd 218 -
T §
Spacing of links prvd, 20 -
Swi{mm}
Asv Provided q;.quw]- 50265 -

Design Of Links
Main Links
Links in the zone where special confining links are not required
Hormal Links
Diameter of main horizontal steel = B mim
Thus, Spacing = 200 mm
Spacing of horizontal reinforcement
is minimum of following
o/s = 244 mim
IxE = 690 mim
Maximum = 4510 tnm
Spacing considered = 200 mm
Table For Links
Required Provided
Hormal Design | Shear Design | Ductile Design Mormal Zone Dusctile Fong
Link [¥a. E £ - & -
Spacing 200 219 — 200 P
Seconddary Links:
Oreher link TR@E200c/c




General Data

Wall Mo 1
Frame Type = MonsDuetile
Level AFR T 51718
Design Code = 15 456- 2000+ 15 13920 - 2016
Grade (O Concrete = M0 W s mm
Grade OF Steel [Maln) = FeS50 M fagmm
Grade OF Steel [Shoar) = Fed15 M fsemm
Grade OF Steel - Flexural Design = FeS550 M fseemm
Grade OF Stecl - Shear Design = Fe415 M fsgmom
Wall B = 230 mimi
Wall D = 1220 rmrm
Clear Cover = 40 Frim
Clear Floor Height @ B = 2215 mim
Clear Floor Height @& [ = 2235 mim
Mo OF Floors 8 1
Mo Of Walls In Group " 1
Wall Type : UnBraced
Minimum eccentricity check : One Axis ata Time
Code defined DB rado g 4
D/BE Ratlo i 5.3 == 4 Hence, Design as Wall
Flexural Design {Analysis Forces)
Analysis Reference Noo = 1
Load Combination e [29]: 1.5 (DL) -1.5 (EQ-X)
Critical Location Top Joint
Pu = 32679 S
Mux = 450,77 kMm
Muy - 65.5 kMm
Vi = -77.2 kN
Vuy [ 20087 kM
Effective Length Calculation
Calculation Along Major Axis OFf Column
Denm Sizes Beam Siifness
Jalnt Culumn Beam | [epm 2 - Beia
S1HTaess (Length x {Length x Fieam | Bleam 2
Width x Brepth) | Width x Depthi|
Wam x L0 mim A W-mx 107 | N-mx 107
Lot 1270853 | Nofean | !1799X30X w327 0.7
Tap 120853 | NoBeam |MTHOXBORL 1.727 L

Sway Condition [as per Stability




Index) = Mon Sway
Effective Length Factor along Major nae
Axis ’
Calculation Along Minor Axis Of Colamn
Heain Shres Ienm Stilfness
Colamn Tteam | Benm 2
Jmim c
e Stiflness (Lengh x [Lempth x [heasm 1 Feamn 2 ot
Widih x Drepili} | Width = Depth)
T-m x B Iman (Ll Mom x 1000 | Mem x 1076
Botsom 45.16% Mo Beam Iﬂiﬂl'.;lmxjjjl:l . Z 02,156 [1.4145
Tor 45.168 Mo Beam me?é:&zm; : 92,156 0,329
Sway Condition (as per Stability
Index) Mon Sway
Effective Length Factor along Minor 064
axds '
Mini E tricity Checl
Since Axial Fores is campressive, Min. Eccentricity check to be performed
Most critical case is with Min. Eccentricity check in X-direction
Minimum Eccentricity Along D:
Minimum Eccentricity = Unsupported Length / 500 + D f 30
= 45.14 M
Minimum Eccentricity = 20 BTG
Mminx = Pu x Minimum Eccentricity
= 1475 kNm
Slenderness Check
Max Slenderness Ratio[L/B) = 972
< T ] [Hence Ok)
Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 0.9&
Slenderness Ratio = Effective Length / D
" 1.76, Wall not Slender Along I+
Colurmn Is Unbraced Along B
Slenderness Check Along B:
Effective Length Factor = (64
Slenderness Ratio = Effective Length / B
= .22, Wall Mot Slender Along B
Caleulati D M
Direction Manalysls | Mmin (Abs) | Mesign  [Mslnds (Abs) .*-utﬁj:":_n-nml'
A B C E I




winjor Axis - b [TE ] 450,77 1474 AT ii | PP,
sfinnr Axis - My e . 5.5 _" [ e ;l__'_
Where
A s Moments directly from onalysis
B = Moments due to minlmam eccentriciy
C = Maximum of analysls momont ond min. cecentricity = Max (AR}
E = Mament due to slesderness effect
F = Final design Moment = Max(C- Top Hottom , - Top Bottom ) +
1 Critical i
Pu = 326,749 kM
Mux - 450,97 kM
Muy i 5,5 kNm
Resultant M ¢ (Combined Actisn)
Moment Capacity Check
Pt Calculated = (ki
Relnforcement Providod = 14-T25 +12-T20
Load Angle = Tan [ Muiy ) Muix)
= nzxy g
MHes = 45551 kNm
MCap E L HMm
Capacity Ratio = MBoss MCap
= Al ==1
Wall Configuration
£1 Mid 1
Lemgth [mm) 300 620 100
[Retnforcement 6-T12 4-TIZ T12
A5t provvided 6758 452.39 LTH.5H
(Pt as % of entire wall 0.24 % (.16 %o (24
[Pt as %, of zone 0,908 % 0,32 % (L9 46 ]
Deslgn Of Shear
[Shear Calculatlon Along I} Aoy I
ritical Load (1] 1.5 (D) +LS (L] [32]: 1.5410L)-1.5
Combination (B Y}
Deaign shear force, Y 3306075 =T HE2T
(kM)
Dhesign slicar siress, Tv | Yu/(Bx0.8x 1) Vul(BaDEx 1)
(Mgl




14728 05804

%) 0322 0.322
Height of Wall, Hw 2235 1715

mim)
[Length of Wall, Lw 1220 230
{mm)
HuwiLw |.8232 D.TITd

= =
Thus Shear Strength, Te | K2 x SquarcRoot{Fek ) *(Hw/Lw + 1 M{Hw/Lw -
}]

Kl - -
K2 0.045 0,045
T (WN/sgmmi) 0LEI9 0.303
Temin K3 x SquareRoot{Fek)

K2 0.15 N
Tomin {N/sgmim) 0.8216 .E2I6
Hence Design Te 0.839 LE21A

fagrmim)
Tonax 0,17 x Fek
5l 5.
Te < Temax Te < Temax
Thus, Te (N/sgmm) (830 LE2I6
Since, Tv > Te Since, Tw<Te
Shear Links Design Shear Links Requmired | Shear Links Not
Required
Pt 0,3225 -
Shear resisted by (Te-e) x (B x Def -
lconcrete Yo (kW)
18834 -
Shear to be resisted by Yu- Ve
shear reinforcement =
Wus (kM)
142,27 -
Area of shear (Vs x 10000/ (DefTx | (Vusx 1000}/ (Bellx
reinforcement required, 0.87 x Fy) .87 x Fy)
Asv (sgmm)
460 -
Master Link FRebar TE -
()
Number of legs 2 -
ided
Spacing of links regd 218 £
{mm}
Spacing of links prvd, 200 -
Sv (mm)
Asv Provided (sqmm) 502,65 5
irn
Main Links

Links in the zone where special confining links are not required

Hormal Links




miameter of main horizongal steel = 8 .
Thus, Spacinf " 200 o
Spacing of horizontal relnforcement
iz minimum of following
iy 1 ki mm
IxE = &90 o
Maximum A 450 o
Spacing considered o 200 g
Table For Links
o Required _ Frovided
Mommal Design | Shear Desipn | Ductile Design | Mormal Fone T
Lark i, B 5 = - 2
Spacing .| ] 219 ZiL 300 -
Secondary Links:
Other link TR@200¢/ ¢
2. \Fi,',ﬂ.‘f.i.uj.‘ MLE.,
LA Fen stared Structural Cansuliznl
e SEGR1Z0ZZANIAE
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GRADE BEAM DESIGN CALCULATION

Sr.No. Symbol
1 v

2 el

3 rm

4 AcT

5 Adr

[ AsiCalc
7 Ast comp
B Astlrack
a AstPrv
10 Asv

1 Asv Reqd

12 Azv Total Prv

13 Asy Torsion

14 Azv Torsion Prv

15 b

16 bw
17 Ceff
18 Cmin
19 Cride
20 d

21 d

22 D

23 o

24 bof
25 Ec
26 Es

Definitions
Angle formesd with harlzontal by diaponal reinforcement

Strafn at level considered, Caleulated ignoring the stiffening
of the cancrete in tension zamne

Average steel straln at fevel considersd

Distance from the point considered to the surface of the
nearest lonpitudingl bar

Area of diagonal reinforcement in coupler beam
Area of Tension reinforcement required in sqmm
Ast at eompression ide

Area of Tension reinforcement for Crack Width reguired in
sqmm

Area of reinforcement provided at glven section in sgmm

Aret of shear reinforcement required per meter length in
sgmm

Min area shear reinforcemont as per clause 41.4.3

Total area of shear reinforcement provided, incleding that for
torsion

Area of Stirmups aver the corner bars to resist shear and
torslon as per clause 41.4.3

Aren of shear reinforcement reslsting torslon [suter legs anly)
Width of the Beam in mm

Width of Web in mm

Effective Cover of Beam in mm

Clear caver to top and bottom reinforcement in mm
Clear cover to side reinforcemeant in mm

Effective depth of Beam In mm

Clear cover to reinforcement at compresslon side.

Depth of Beam in mm

Distance [¢/c) between top-most and bottom-maost layer
Thickness of Flange in mm

Modulus of elasticlty of concrete

Modulus of elasticity of steel

5. v L wp

CMDA Registerey 5.,

LMDA : SEiGRY

"ol Cheangi @ggiire

=1 RGN Ng, RsE 1)
li}ﬁﬂﬂﬁ-ht:-.

T 43262, 98417 27
'-"'"5|E\-Ilfa'|i|'E'd;E=: I
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|
27 FePerm
2a Fst
24 EstPerm
a0 Legs
3 o
32 Mh
i3 Ms
# My
35 Mu
36 Mud
v MulLim
38 NA angle ()]
ki Pecle
40 Picic
41 Prrmin
42 PrPrv
43 R
£y Reinf
45 5P
4 Spcl to Sped
47 Stirrup Dia
4H Svialc
49 SwPrv
50 Tc
51 Tee
5] Tran
53 Tu
54 Tw
55 WL
56 Ve
57 Yu
58 Wu-Al
59 Vu-AZ
60 Vu-B1
61 Vu-B2
62 Wud
(3 Vue
G4 Vu-sway
&5 Vus

Permissible Stress in Concrete required in B/sqmm
Stress in steel

Permissible 5tress in Steel required n Nfsgmm
Number of legs of the shear reinforcement
Effective Length of Beam in mm

Huogging Moment of Resistance in kNm

Sagiging Moment of Resistance in kNm

Lonverted Bending Maoment due o Torsion &b a section im
kN m

Factored Bendling Moment in Limit State at a section in kNm
Total Design Moment = Mu + My In kNm

Limiting Moment of Resistence of Singly Reinforced Section

It is a neutral axis angle corresponding to load angle to find
out MCap

Calculated percentage compression steel
Calculated percentage tension steel
Minimum percentage steel as per code
provided percentage steel

Moment Ratio Mud/Bid:

Rebar arrangement provided

Spacing Between bars at outer mast layer
Max Stirrup Criteria in mm

DMameter of shear stirrugs in mm

Srirrip spacing calculated as per Asv inmm
Stirrup spacing provided inm

Pormissible Shear stress in concrete at & given section in
N/sqmm Calculated as per Tensile reinforcement

Earthquake inducted shear stress in M /sgmm

Permissible value of shear stress for checking of coupling
action in N /sqmm
Factored Torsional Moment in Limit State at a section in kNm

Shear stress due to Vud In N fsgmm

Shear force 1.2x(Dead Load + Live Load) ln kN
Shear capacity of concrete section due to Tein kM
Factored Shear Force in Limit State at a section in kR
VieiLaft - 1.4 x [MsLleft + MhRight)/L in kN
ViouLLeit + 1.4 x (MhLeft + MsRight])/L in kN
ViLRight + 1.4 x (MsLeft + MhRight)/L in kN
ViHLRight - 1.4 & (MhLeft + MsRight}/L in kN
Design Shear Force [Max of Vus anel Vuesway] in kN

Earthquake inducted shear in kN
Max of [Vu-Al1 and Vu-n2) & [(Vu-B1 and Vu-B2] in kM
Vud - Ve Design Shear Force for relnforcement, in kN




Total Shear Foree = Vi 4 1"I'l‘1| in kM

Converted Shear Force die to Torsion at o section im kM

Permissible Crack Widih required in mm

Smaller cfc dimension of sutermast Stirrups

E__
I &6 Wil -
I
- 67 Ve N
£8 Wer ! Surface Crock Width
] WerPerm =
70 X1 =
71 ¥i 2

Larger cfc dimension of outermast Stirrups

All Gmm diameter bars are assumed 250 grade with fy = 250
N/sqmm

All Forces are in kN, "KNmC, Stress in "N/ sgmon’ & Dimenston are in "mm’.

Code References
- 15456
SeMNo. Ttem
) Ptmiax
.2 Pmin
i 1 M
4 vTu
L8 Prclc
6, Tc
7 Temax
B, Asv
9 Min Shear Reinf
140, Max Stirrup Spacing
1L Shear Reinf - Torsion
i Side Face Reinforcement
13 crack width calculaton
14.  cracking
15 13920 - 2016
Sr.MNo. Item
- 1 Ptmax
2 Promin
it Astmin
4, Svelc
5. Shear Capacity
£ Coupling Beams

Clause f Table
¢ 26.5.1.1
¢ 26511
: #1.4.2
41.3.1
: 38
: 40.2.1
: 40.2.3
1 40.4
;28516
1 26.5.1.5
: 26.5.1.7
1 26.5.1.3
i Annex-F
; Clauze 35.3.2

Clause / Table
L A
N |
16238624
i 635
: 634
Hi 11 8

L == e




Group : G
Bear No tGBZA
Analysis Referonco (Member) ;G981 (0 m)
Beam Length : 580 mm
Breadth {E] i 300 mm
Depth (D] i 450 mim
Effective Depth (d) ¢ 395 e
Design Code P 15456 2000 +15 13920 : 2016
Beam Type : Ductile Beam
Grade Of Concrote [Fok) ; M30 W /fsgmm
Grade Of Steel (Main) 3 Fe350 N/sgmm
Grade OF Steel (Shear]) ; Fedls M sgmm
Top/Bottom Clear Cover
{ﬁﬁ{n} : 25 fmm
Side Clear Cover i25 i
Es : 2x10%5 M fagmm
Pmominal {%) [Bn) ¢ 021 b
Flexure
Beam Botiom Beam Top
Left Mid Right Left Mid Right
Critical L/C - Analysis 406 406 407 207 40& 406
Critical L/C - RCDC 5 | 31 32 iz 11 31
Mu [kMm] 10.58 11.06 o.14 14,19 119 3587
Tu (kNm) 0.31 0.3l 023 1.19 031 0.31
My, (kNm) 054 | 0.54 04 | 208 | 054 | 054
[Mud [kNm) 11.12 11.61 9.54 36,27 1244 36,41
[MuLim {kNm) 117 117 117 117 117 117
R 0.31 0323 0.264 1.011 0347 1.015
Premin (%) [A) 0218 0218 0218 0218 G218 0.21E
Peele (%) (B') pz18 | oz8 | ozis | o222 | 0218 | D23
Pecle (%) [C) 0 0 [ B ] B
PePrv (%) 0373 0373 0373 0,373 0373 0.373
Ast (sgrnm) 19822 | 19822 | 19@z22 | 2008 | 19822 | I02ad
AstDuctile [sqgmm] [E) 169,65 #4.82 165,65 it4.82 H4.82 B+.082
AstFinal [Max[Ast, 198,22 196.22 | 198.242 0.8 198.22 | I0:.63
AstDuctile]) [sgqmm)
[AstPry (sqmm) 3393 | 3393 | 3393 | 3393 | 3393 | 3393
!Helnﬂnrmm:m Provided| 3-Tl6 3-Tlh 1.Tlb 3-Tlh 3-Tlh 3-Tlh




e

Min ™ area of
Aexural
reinforcement
Maximum of
T
reinforcement
required for
Bending
Moment and
Min %5 arca of
flexural
reinforcement
(A)

Hominal %
area of
reinforcement
0% area af
COmMpresdion
reinloreement
required

Arca of
reinforcement
required for
Crackwidth
Area of
reinforcement
ag per ductile
detalling
requiremaents

Max[50% of
Ast provided
at tap, 25% of
LA ASE
provided
from all
zones)
250 of max
Ast provided
from all
Tongs

Mate: Calculation of Ast
AstiZale Maox (HC) 5 B X d [for Mu=0)
AstCalc i B % dd [for Mu = 0]
Where,
A Femin =
B Prclc L]
Bn Ptnaminal =
C Peele =
1] AstCrack L]
E AstDuctile =
Ductile Detailing
AstDuctile - Hottom (left & Right) =
AstDuctile - Top {left & Right), Bottom (Mid) & Top i
(Mid}
Shear Design

Left Mid Right
\Critical L/C - Analysis 409 409 404
[Critical L/C - RCDC 14 34 31




ST, Ee
lpeere () 0.373 0.373 0,373
W [kN) 27.16 2334 19.09
Tu [kNm] .61 6,61 [
Ve, [kN) i6 46 218
Vut [kN) 7316 A5, 21.27
yoet [kN) 14.18 11.08 1153
M [kNm) 5H.83 GELi3
.H_$ (kMm] Le.83 5883
Sway-Right [kN]) 10063 13.73 36,34
Sway-Left (kN] 28.99 3589 1481
Vu-Sway (kN) 38.99 35.89 3634
Vud (kM) 7316 6934 634
ITv (M,faqmm] .43 076 4
Tc (% /sgmm] i 1] i
Ve (kM) 0 D o
Vus=Yud-Ve (kM) 73.16 6934 3634
Legs 2 2z 2
Stirrup Rebar B g 8
Asv Torsion [sqmm) 3A5A.506 47604 67803
Asv Tarsion Prv [sqmim) 1436249 a0y 1436.29
Asv Regd [sgmm/m) 51294 46,19 254.83
SvCale (mm) 70 150 70
SvPrv (mm] 70 150 70
Asv Total Prv {(sgmm) 143629 | 67027 | 143629
Maxi Spacing Criterd

Bisic
spcl =0.75d - 296 mm
Spc? = 300 e
Eor Torsion
(X1 = 190, ¥1 = 410)
Spcd = X1 = 190 mim
Sped=(X1eY1)/4 = 150 mm
Eor Ductility
Left Seciton
Spes=d /4 = 99 mim
Spo6 = & x Small Longltudinal Dia = 70 i
Spc? = 1 v
Mid Scction
Spch=d 2 = 149§ i




—rw hr:l:\—‘_:—_-_.ln_ 1

Right Section
SpeS=d f4

speb = 6 x Small Longitudinal Dia =

Spe?

SFR Design

Beam Width
Beam Doepth
Web Depth

Slde Face Relnforcement not
required,

. ImieL
70 mim

= 100 i

=230 i

= 450 ik

= 450 <= 750 mm
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CIESNNAD METROMHITAN DEVELINMENT AUTIORITY
I hnlninst I Matarsin Buallling”, S8, Gianbki s Bosd,
Vigenmre, € henenl-Hid (K

PROFESSIONAL REGISTRATION CERTIFICATE

Ihis is to cerify that Thirn. VIJAYAN, § has enrolled as Registered
Structural Engincer Grade-1 (SE} with Chennai Metropolitan Development
Authority (CMDA) whe has the qualification of MLE., (Structural Engg.) and

experience in the relevant field for 5 years.

He has been given the Registration No SE/GR-12022/11/346 on 08.11.2022.
He shall be required 1o comply with the duties and responsibilities prescribed by
the Govemnment of Tamil Nadu in Part-¥, “Registration of Professionals™, Tamil
Nadu Combined Development and Building Rules, 2019 approved vide G.O.(Ms)

No.J 8 MAWS (MA1) Dept. dated 04.02.2019,

This Registration is valid upto 07.1 1.2027.

Jﬂ;ﬂ A ATE
(A MEGANATHAN)
Superintendent




0

<

CREATER CHENNAI CORFORATION
TOWN PLANNING DEPARTMENT

F TE

This i 10 certify thae MrVijayan-5 has been cnrolled ns Reglstered
Structural Engineer Grade- | (RSE}-in Greaier Chennei Corporation {GCC)
who has the qualification of M.E.(Structural Engg-) with minimum ol 3

years expericnes i the relevant field.

The Regisiation Mo, iz RSEI01902023 daned DB,00,2024,- 1 is informed
orewith to comply with U seope of work, duties and responsibilitics s
prescribed by the Government of Tamil Midu i Pan = V. “Registration of
Prafessionuls™, Temil Nadu Comibined Development and Building Rules, 2019
appraved vide G.0.(Ms) Mo 18 MARWS (WAT Drept daicd 04,02.2019. and
as sryended in G.0.(MS) Mo 16 MALWS (WiA1) Deple dated 31.01,2020.

This Repistration is walid uph . 07.01.201%

"
Superintending Engincer (Electricnl)

S My f,ﬁ- ‘YE\B Cirenler Clienual Comomtian

RGN Nei RSE1019010 \Fﬁ
Dutod 08012024,
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THE LANDLENS SUITE

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

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

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

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

/landlens/one

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

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

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

Property Tracker EREIE Deal Room EifsSE
Watch a property and hear about it T T, Run the transaction in one place: ?T%"m
when something new is registered s b T documents, stamping, signatures and Plop A e
against it. [l o the parties. [Brs ) et
/landlens/property-tracker Iml L ety /landlens/deal-room | ] e T el
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FREE TOOLS - NO ACCOUNT NEEDED

Twenty-four checks youcanrun

yourself, at no cost.

Records and verification

The registers themselves, read for you.
Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty

What it is worth and what it costs to register.

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

Floor space index

Area unit converter

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

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

Airport height clearance

Every free tool
/tools

verified.realestate

Registers and directories

Who holds it, and which office keeps the record.

Find your registering office
Temple property check
Wagf property check

RERA register

hello@verified.realestate -

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

+919996 12 9996
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Verified 7 RealEstate

Every claimin thisdocument tracesbacktoa
governmentrecord.

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

Land survey, soil testing, architecture and construction

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

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

OMR Thoraipakkam ’ read as a clean result.

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