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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 FS1), 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.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. .

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.

S L S o

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, IS 1786

for High Tensile Reinforcement bar, IS 456 for Practice of plain and reinforced
concrete and IS5 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 5tilt 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 S.No: 245/2&3, TS.No: 29/2 & 3,65/2 &
3, Block No.36, Ward - H of Mogappair Village, Ambattur Taluk, Within The Limits
Of Greater Chennal Corporation.

Preambles:

1. T hereby certify that the structural design is done by limit state method,
as per relevant sections of IS5 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 (5tilt+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,

15 Code:
IS 456 for concrete.
IS 875 for design load.
I5 1786 for steel reinforcement.

151893 for earthquake design.
1513920 for ductile design.




GENERAL NOTES ON STRUCTURAL DESIGN

= 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
Below.,

= Codes and Standards

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

15 Code used for design purposes were:
15 456:2000 for Concrete

15 8752007 for Design Load

I5 1786: 2008 for Steel Reinforcement

15 1893:2002 for Earthquake design

& Concrete:

The concrete shall be in grades designated as per Table 5 of 1S 456-2000. Recommended
grades for the different members is as follows:

Foundation M3n

Columns M30 %3’9%

Roof beams and slab M30 TP " AL T,
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s Material, Workmanship, Inspection and testing:

The Proposed RCC Structure will consist of cement concrete and reinforcement ag the
main material used for construction of the strocture, The specilleations for these

materials are discussed below,

* Design methods:

General Design and Detailing 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
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PILECAP DESIGN CALCULATIONS

iniki

1. it = Coefficient of Thermal Expansion

2081 = Swrain atlevel considered, Calculated ignoring the stiffening of the
concrete n ension zone

3. Em = Average steel straim at leve] considered

4, jpact =  Percentage steel provided

5, porit =  Percentage steel critical as per code

b. Al = Area of Base for Load Transfer

7. A2 = Areaofl Bearing under column

B, acr =  [Mstance from the polnt considered to the surface of the nearest
lengitudinal bar

9. AsfrPrv = Areaofface reinforcement provided

10 AsfrReq = Areaofface refnforoement reguired

11, AstPre = Area of tensile reinforcement provided

12, AstReq = Area of tensile reinforcement required

13, AsvPrv = Area of shear reinforcement provided

14. AsvHeqg = Arca of shear reinforcoment required

15 Aw = Loeation 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 = Modulus of elasticity of steel

25 Fst = 5tress in sieel

26, My = Bending Moment in column aleng Column D

27, My = Bending Moment in column along Column B
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8. F = Axial load in plle doe o Prata)
249, Peomb = Axdal lead in column for a loead combination
30. Ppile = Axlal Load on pile
31. Protal = Total vertical load on pile-cap for a load combination
i2. Pmx = Axial load on pile due to moment Mx
33. Py = Axial load on pile duc to moment My
34.3p =  Spacing Between bars at outer most layer
35.Te = Degign Shear Strenpth of Concraete
6. Toe =  Enhanced Shear Strength of concrete
37, Templ =  Peak Hydration temperature
38, Temp2 = Seasonal Temperature Variations
39. Ty =  MNominal shear stress
40, Vu =  Deslgn shear force
41. Yus = Design shear force for stirrups
42. Wer = Burface Crack Width
Code References:
I5 456
1. Pimax ¢ clauze 26511
Z. Ptmin : clause 26521
1 Pt clauge 38
4. Te¢ clause 40.2.1
5. Temax clause $0.2.3
B, AszvReq 2 clause 4.4
7. Min Shear Reinf : clause 26.5.1.6
B, Max Stirrup Spacing clause 26.5.1.5
9. One Way Shear Criteria : clause 34.2.4,2
10, Load transfer clauge 34.4
11. Pineminal : clauze 34.5.2
12. crack width calculation Annex-F
13, cracking I clause, 3532
15 2971 Part-] Section 2
L Plle capacity check clauge 510
wmmm;l
Surface Zone for . Figure A1
suspended shab
2. Surface Zone for ground : Figure A2
!-'Ii.ll:l-
3. Factors for the i Table Al

calculation of minhnum
reinforcement




Design Code i 15456 2000+ [5 13920 2016

Pilecap No I i

Column Mo : [ | (300 % J00mm)
Member Ref. No T

LConcrote Grade ! M3

Stecl Grade i Feh&H

Clear Caver ; 75 i
Top of pile=cap below ground 1.0 i
Drensity of Soil = 18 kM cum
Founding Depth = 4 m
Pile Capacity in Compression = 750 le
Pile Capacity In Tension = THO ki
Pile Capacity in Shear = 70 I
File Capacity Reduction = 0 %
File Overloading = 10 “h
File Group Dhverloading = 10 o6
Pile Capacity Increase for B = 25 h
Pile Capacity Increase for Wind = 25 S
Live Load Reduction = 0 %
Consider Capacity Design £ Mo

Congider Overburden Pressure @ No

Mo. of Piles = 4

Pile Diameter = 600 mm
Pilecap Offset = 150 mm
Pile Spacing = 30 x@
Pilecap Skze = Z240x240 m
Filecap Depth = 1000 mm
Pile-cap Wi = 21094 kM

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

heck for Maximum Compressive il
Critical Analysis Load o 302
Combinaton

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




Protal

Mx
My
rl

Pimix
Py

Maximum Compressive load
an pile
Allowahle Compressive load
on pile

Peomly + Filegap Wi,

106914 kM
Sl W i kM
.6 kMim
FMotal ) No, of Mles
534.57 I
1484 kM
n kM
L56.06 kM

600x1.25x1.1

= B25 ke
Chegk for Maximum Compressive Load on Pile Group:
Critical Analysis Load ¢ 3m
Combination

Critical Load Combination
Promb

Pt

Mx
My

Maximum Compressive load
on pile group
Allowable Compressive load
on pile group

imum r

Critical Analysis Load
Combination

Critical Load Comblnation
Peomb
Fronal

Mx
Py
Vx

Wy

Maxirmum shear on pile group

[1] : [LOAD ©: DL] +(LOAD 10: LL)
1046.66 kN

Poomb = P ilecap Wi.
1067.75 kM
489 kMNm
0.2 kMNm
1067.76 kM
Zx000x11

1320 kN
gy

[7] : (LOAD 9; DL) +[LOAD Z: EQ-X)
#2146 Ik
Peomly + Pilecap Wi

B42.55 kM

3088 kMim
=074 kM
=205 kM
~2H.GH kM

sqrif-2.05 + -Z8.687)
2H.75 kM




Shear capacity of pile group = 2x10Mx1x125
= 250 kM

Check for Tensile Load on One Pile:
HNex Tensile load in pile group.

Check for Maximum Tensile Load on Pile Group:
o Tensile load in pile group.
Design for Bending:
inf -
Critical Analysis Load ! 401
Cambination
Critical Load Combination ! [Fa]: L5 [LOAD 9: DLY « 1.5 {LOAD 10: LL)
Pegmbs = ]569.99 kM
Pratal B Peomb & Pilecap Wt
"' 160161 ke
Mx = TA3 kMm
My = 0] kMm
ik - Max Load on pile
= BOT.33 kM
[l = 540 IR
ET =  Fod mim
Dok = 034 i
BMux = Ppile x DCol
= 27248 kMNm
PtHeqy = 027 W
AstReq (BM) = 1481 sqgmm,/m
Astir = TI6E@150C/C
= 160848 sqmm,/m
Top Reinforcement Along Column-[3
There I no Tensile Force, hence Minimum Percentage of steel will be provided.
] = 1150 mm
Astieq (BEM) = Min Pt for Top Reinforcement x Dox 1000,/ 100
=  D0&x1150x 1000,/100
= G690 sgmimy m
AstPEv = TIZ@150C/C
= 39T sqmm,m
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There is no Compressive Foroe, ence Miniwm Percentiage of steel will Be grrovicded.

(] = 1150 LTH]]
Astleq [BM) = Min e for Bottom Helnforeensent € 0 g 10007 100
w003 x D150 LGOS 100
= 2340 st
Astlrv = Tia@ 1MCH
= 13404 s
Top Reinforcement Along Column-i
There is no Tensile Force, hence Minlmum Percentage of steel will be provided,
(] = 1150 min
AstReq (BM) = Min Pt for Top Reinfercement x D x 1000/100
= 006x 1150 % 10007100
= A snmimm
AztPrv = Tiz@2MC/C
= 38927 Sgprmmym
i r Oine
- m i a
Critical Analysis Load ; 401
Combination
Critical Load Combination ; [74] : 1.5 [LOAD 9 DL} +1.5 [LOAD 10: LL)
Poomb = 156999 kM
Protal = Peomb + Pile zap Wi.
= 160163 kM
b = 733 kMm
My = 03 kMm
P pile = Max Load on plle

= B07.3347 kM

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

i = 405 mm
Dot fosir Pilg
File Mo Load [kN) g, covered Shear [kN]
P filHd 41 hisll
P2 falkl) 41 iald
= kD) I Aol
P4 Bkl 41 ALl




Design Shear Foree [Va) = Max, of [Shear due to 'L, 2]

= 53477 ki
DT = 540 19H1TH
Bedf = 750 mim
Tw = Wuf{Belf x Def)
= 13 N fsgmm
Te = 384 N_,l"!ﬂqln:m
Av = 6715 I
Shear enhancement factor = 2y Deff f Ay
S -
Enhanced shear strength [Tee] = 35 N /sgmm
Ty =  Tee, Hence Shear Reinforcement I not required
Along Column-12 (Tension Casel
All Load Combination having Compressive Force, Thus, One way Shear is not applicable for Tensile
Farca.
Along Column-B (Compression Case)

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

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

pite-cap design

Design of Face Reinforcement:

Aslr Req = 5FR % = O x Beffsir
= (05 x600 %5007 100
= 150 SE]mIT

Acfr Prv s XTIO
= 157 Sgmm

Check for Load Transfer from Column to PileCap

Critical Analysis Load = 40

Combination

Critical Load Combination i [74]: 1.5 (LOAD 9: DL) +1.5 (LOAD 10: LL)
p = 156999 kN

AZ = 014 sqm

Al = 1.41 Zqm

Base Arca = 141 sym

Ml =  [Base Area

Modification Factor = Sguareloo{Al fA2) <=2
sruarcRoot{A1,/A2) = 3i3

Thus, Modilication Factor = @




Concrete Bearing Capacity

Concrete Bearing Capacity

L

0,45 x Fek x Modieation Factor x Column Area

3645 kN
a. il th‘l’le:H MLE.,
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Definitions Of Terms:
All forces in units kN and m
All reinforeement details like ;

B
g

CA T1

¢ SpACinE are mim

Grade OFf 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 local major axis.

B

Aeff

Ak
Ash

10 b
11 beff
12 B
13 d
14 deff

15 D

16 Dk

17 Ec
18 Es

19 FcPerm

20 Fat

21 FstPerm

Stiffness proportion factor at jodnt  column

stiffness fsum of stiffness of all members connected at
jolnt)

Elastically computed first order lateral deflection.
(Relative deflections]

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

Average steel strain at level considered

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

Gross ares of the column crogs section

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

Areaof confined concrete core

Area of link eross section

Effective Width of Column in mm
Effective Width of Column in mm
Width / Smaller Dimension of Column i mm
Effective Depth of Column in mm
Effective Depth of Column in mm

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

Diameter OF core measured to the outside of clreular
link

Modulus of elasticity of concrete

Modulus of elasticity of steel

Permissible Stress in Concrete regulred in N/ [5egmim]
Stress in steel

Permissible Stregs in Steel required in N/ (sqmm)
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22 Fek
21 Fy
24 h

25 Hu
25 Hs
27k

LB Max

28 May

30 Mminx
31 Mminy

32 Muv
33 Mux

34 Muy

35 MCap
36 MRes

37 Phb

3g Pd

39 Pu
40 Puz

41 Pu_Total

12 Q
43 §

44 Shear Strength Enhancement Factor

45 Yur
46 YVux
47 Vuy
48 Wer
49 WerPerm

50 &

Characteristic compressive strength of concrete cube
in N/sgmm

Yield Stress Of Steel in N/sqgmm

Longer dimension of rectangular link measured to its
outer Fce

Total lateral foree acting within the story{Story shear)
Height of the story {Floor height)

Reduction factor for slenderness moments

Additienal moment due to slenderness about major
axis {Along ¥

Additional moment due to sleaderness about minor
axis [Along B)

Moment due to minimum eccentricity along D
Moment due to minimum eccentricicy along B

Moment capacity of web portion of wall as per clause
9.4.Z and Annes A of 15 13920 - 2016

Factored moment Along I [Momemt About Major
Axis)

Factorcd moment Along B [Momernt About Minor
Axis)

Moment capacity of section for NA angle at dezign Pu
Resultant design moment at angle to local major awis

Axial capacity of column along B as defined in
39.7.1.1

Axial capacity of column alomg D as defined in
EL S |

Factored axial force
Axial load on column as defined in 30,6

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

Stability Index [factor for checking sway/ non sway
condition for a given story)

Link Spacing
Multiplying factor for shear strength of concrete os
per #0322

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

Factored shear force Along O

Surface Crack Width

Permissible Crack Width required in mm

1tis a Meutral Axis angle corresponding to load angle
to find out MCap




Code Keferences;

15 456
ELEMENT CLASE J table
1 Max arein of rednforcomen! i 2053 1-n 80
2 Min arca of refnforcoment 2653 1-a&h
3 Min mmbar aof lars i Pl I
4 Minimum Eccentricity Cale - 254 K 392
5 Effoctive Longpth : L)
fi Slenderness Moments : 253 8307
7 Desipn for axial loads 3 a9.3
i Desipn for axial loads And uniaxial bending 305
9 Nesign for axial loads And Blaxial bending 30.6
10 Design of horizontal links ; 26.53.2
11 Design shear strenpth 40,2
12 Stifiness Proportion Factor, [ E-1
13 Stability{Index, ) E.2
14 Crack width calculation 34
Multiplying fa i
15 13920 - 2016
ELEMENT CLAUSE J tahble
1 Spacing of speclal confining reinforcement 104 and 7.6
2 Cfs area of special confining relnforcement 761
3 Applicability of boundary element ; 1041
4 Muv-Moment Capacity of Web ! Annex
5 Additional Compressive Force in BE 10.4.2
& Check for BE In tension and compression 10.4.2.1 and 10.4.3
7 Shear include due to Beam 7.3
B Minimum Flexural Strength of Column 7.2
9 Shear Check at Column [oint %1
10 Length of wall to thickoess ratlo 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 : 10,23
14 Special confinement reinforcement in 10.4.4
Boundary Element
15 Mln_i:num vertleal reinforcement across ; 10.7
horizontal construction jalnt
Sway Calculation (Stability Index)
For Global-X Direction
\ Level Load [ Storey | Gravily Relutive Storey  [Stabllity Indes | Sway
Name | Height \ Laoad Displucements Shear Comdition




{mj (kM) {mn) (k)
A [ [ i» BxCofax |
FOUNDATION
Ly GRADE B X | 54921024 0.313 [ 130527 0,004 Non Sway
BEAM
GRADE REAM | .

1o GFR EQ+X i 150272 LR [ 13E%02 AN E Maon Sway
GFR o FIR B+X ] 12520649 5207 1118162 009 Mo Sway
FFE 10 5FR EQ4X k] 10057. 9 641071 [ 054952 o.ne Maom Sway
SFR 10 TFH EQ+X 1 TH04.768 5806 N25.89] 0014 MNon Sway
TFR w 4FR EQ+X E] 5131.827 5003 a2 oniz Mon Swmy
4FE 10 5FR BN 3 2668886 41124 77467 0.0e Mon Sway

SFRwHR | BOHX | 25 20595 | TAIRYT4IR4EIRE | 65231 | 93644550856  Sway
For Global-Y Direction
Level Load | Storey | Gravity Helutive Btorey | Stabllity Index | Sway
Mame | Height | Load P Displacements Shear Condition
{mi} (kM) (mm) (k)
A B C E BxC/iAxIn
FOUMNDATION
1 GRADE B Y 1 15492026 0613 179,326 (1008 Maon Sway
BEAM
GR':EE?FEAM BOHY 3 15027.2 5 EET 178679 0025 Moo Sway
GFR o FFE | BO+Y 3 12520649 8.265 1657215 .03 Mon Sway
FFR 1o 5FR EO+Y K 10057.709 =333 10791, 777 0026 Mon Sway
S5FR in TFH Y i T39d THH TAI7 L5R. 129 oz Mon Sway
TFR to 4FR LY 3 139,827 5704 32533 0014 Mon Sway
AFB 10 5FR By 3 2ph3 BRG £ 190,651 0.0 Noan Sway
SFR 1o HR EQ+Y | 2.5 505 | 1534422225453.62 | 67505 | 1872429092209 | Sway
Ceneral Data
Wall Mo C1
Frame Type u Mon-Ductile
Lewel FOUMDATION To GRADE BEAM
Design Code = [5456- 2000+ 1513920 - 2016
Grade Of Concrete = M30 N/sgmm
Grade OF Steel [Maln] = Fessl M S aqmm
Grade Of Steel [(Shear) o Fe415 M/ sqmm
Grade OF Steel - Flexural Design = FeS550 M/ sqmm
Grade OF Steel - Shear F.Iq-.'sign - Fed415 H,."Eqmm
Wall B = 100 mim
Wall 3 = L] men
Clear Cowver = 40 R
Clear Floor Helght @ B 550 i
Clear Floor Helght & D EED mm




1
1

Mo OF Floors
Mo OFWalls In Group

wall Type L nfraced
Minimum cceentricity check i One Axis at a Time
Coade defilned D/B ratio I 4
/B Ratio t 4.07 == 4 Hence, Design as Wall
Elexural Design (Analysis Forces)
Analysis Reference Mo, n Ly |
Load Combination = [29]: 1.5 (DL) -1.5 [EQ-X)
Critical Location = Holtom Joing
Fu = 2307.35 I
Mg = 118055 kMm
Mugy = -2427 kim
Wi = 2719 kM
Wy = 27903 ki
Effectiv lati
Calculation Along Major Axis Of Column
Beam Sizes Beam StifTness
Calumn Beam | Beam 2 i
Jaint Stiffness (Lengthx | (Lengthx | Beam 1 Beam 2 A
Width x Depth) | Width x Depth)
M-m x 10 T ETim Memox 0% | BM-mx 106
Botiom 4U72.505 Mo Beam Mo Beam & = I
Top 4972.905 Nobean | ”gi;uﬂ“ § : 16228 0.998
Sway Condition {as per Stability = Mon Sway
Index)
Effective Length Factor along Major i
Axis =
Calculation Along Minor Axis Of Column
Bram Sizes Beam Stlifness
Colummn Beam | Beam 2 Beta
Joind SitifTess [Lengih x {Lengih x Beam | Beamn 2
Widih x Depth) | Width x Depth)
Meim & 16 mm il M-mx W06 | Memox 107
Baotlom )7 No Heam No Beam - - I
Top T Mo Team "E"": ;ﬂﬂu % . 18757 11,955
Sweay Conditien (as per Stability =
Index) = Mon Sway
Effectivie Length Factor al i
ective Length Factor along Minor 098

axly




Mi Eccen

Since Axial Force is compressive, Min. Eccontricity check to be performoel

Most critical case is with Min. Eccentricity check bn Y-direction

Minimum Eccontricity Aloog B

Minimum Eccentricity

Llassngapearted Eonpgth f 5000+ 8 £ 30

i
Mminy = 'u x Minlmum Eceentricity
# 46,15 kMim
Slendemess Check
Max Slenderness Ratio[L/B) = 1.0
< fill (Hlence (k)
Column Is Unbraced Along D
Slenderness Check Along I:
Effective Length Factor = 1
Slenderness Ratio & Effective Lengtls J D
- 45, Wall not Skender Along D
Column 1s Unbraced Along B
sSlenderness Check Along B:
Effective Length Factor = 0948
Slenderness Ratio = Effective Length J/ B
= 1.8, Wall Mot Slender Along B
i f ign M
Direction Manalysis | Mmin (Abs) | Mdesign | Mslndx (Abs) Mdeskpn-final|
M B [ E F
[Major Axis = Mux 115055 - | 1813,55 0 | 1R0.55
|Minar Axis - May 2427 4615 —H6.15 o -46,15
Where
A = Moments directly from analysis
B = Moments due to minimum eccentricity
c = Maximum of analysis moment and min. eccentricity = Max (A.B)
E = Moment due to slenderness effect
F = Final design Moment = Max(C- Top Bottom , D- Top Bottom] + E
1 Critical
Pu = 230735 kN
M = 11840,55 ki
My = AG15 kM




Resuliant Moment (Combined Action)

Moment Capacity Check
Pt Caleulated = 1
Reinforcement Provicded = T4-T25 v 12-T20 + 83712
Load Angle = Tan ' [Muy /Mux]
= .24 e
MHes = 1TH1LARG LM
MCap = 124102 kMm
Capacity Ratin = MRiosd MCap
] 0.95 <= |
Wall Configuration
1 Mid Z1
Length (mim) 300 620 300
Reinforcement 7-Tla 4+T12 7-T16
Asr provided 140743 452,39 140743
Pt a% %% of entire wall 0.38 % 012 % (.35 34
Pt as % of zone 156 % D24 % 1.56 %
Design OFf Shear
[Shear Calculation Along D Along B
[Critical Load [26]: 1.5(DL)+1.5 [32]: 1.5 (DL)-1.5
Combination (EQ+X) (EQ+Y)
Design shear force, Vu 279.0333 Q04618
(kM)
[Jesign shear siress, Tv Vol (B x 08 x [N Vu /(108 x DY
{MNisgqmm)
0,953 0,309
Pi (%) 0446 0,446
Height of Wall, Hw 530 550
{rmm) .
Length of Wall, Lw 1220 300
(L)
{HowLw 0450 1.8333
== | =1
Thus Shear Strength,Te | 3.0-Hw/Lw)xKlx |K2x SquarcRoot{Fek)®
SquarcRool(Fek) | (Hw/Lw + II:"r-‘EIi“'-’LW-
Kl 02 :
K2 . (045
T {Misgaum) 27925 (LH3H
Temin K3 x SyuareRaooiIck)
k.3 - 0,15
Tembn (Mg 08216
Henge Desipgn T (B33
| M s
Temix 017 x Fek
I




——

5.1 5.1
Te < Temax Te < Temax
[Thas, Te (M'sgmm} 2.7025 LEIE
Gince, Tv < Te Sinee, Tv=Te
Shear Links Design Shenr Links Mot Shear Links Noi
! Required Regukred
Design Of Links
Main Links

Links in the zone where special confining links are not required

Marmal Links

Diameter of main horizontal steel = B o)
Thus, Spacing & 125 mm
Spacing of horizontal reinforcement
iz minimum of following
D/5 - 244 ITilm
2xH = 200 ITirm
Micimum = 450 mim
Spacing considered = 125 mm
Table For Links
_ Requined Provided
_ Mormal Df-sjEn Shear D“'E“ Dructile Desien Mormal Zone Ductile Lone
Link Dia ] s e B ---
Spacing 1235 ix - 125 EEE
Secondary Links:
Ocher lnk TB@125c/c
Ceneral Data
Wall No, Cc1
Frame Type = Man-Ductile
Level GHADE BEAM To GFR
Design Code - [S456 - 2000 + 15 13920 - 2016
Grade Of Conerete = W30 N/ sgmm
Grade OF Steel (Main) = Fe550 B Sgmm
Grade Of Steel [Shear) = Fed15 b RET AN
Grade OF Stee] - Flexural Design = Fe550 M/ sgqmm
Grade OF Steel - Shear [.'mslgn - Fed4l5 le'.‘-'l.ttl.l.l n
Wall B = 100 FrELL
Wall D = 1220 i
Clear Cowver - [RRT11E

40




T

Clear Floor Height & B =

Clear Floor Height @ D -
Nao OF Floors =
Mo OF Walls In Group g
Wall Type :

Minimum eccentricity check
Code defined DFE ratio

2335
2235

1

1
UnBracod

One Axis ot a Time

4

D/B Ratio : 4.07 == 4 Hence, Design as Wall
Fl | Design {Analysis )
Analysis Reference No. = 1
Load Combination - [29]: 1.5 (DL) -1.5 (EQ-X)
Critical Location = Battom Joint
Pu = 2237.76 kN
Mux = o233 lkMm
Muy = «49,39 kMm
Yux = =55 498 kM
Wuy = 201,53 kM
Effective Length Calculation
Calculation Along Major Axis OFf Column
Benm Siees Beam StiflTness
Colummn Beam 1 Feam 2 Hetn
s StifTness {Length x {Length x Beam | Beam 2
Width x Depth)| Width x Depth)
Mem x 100G T it Tamx 10° | NWemx 107G
5
Bottom 1657.635 No Beam | | ”ﬁj‘n'm X : E6.225 0,995
Top 1657635 NoBemn | !17P0XZ0X : 79.727 0.973
Sway Condition (as per Stability _ Mon Sway
Index)
Effective Length Factor along Major
0,95
Axis
Caleulation Aleng Minor Axis OF Column
Beam Slres Dcam Siilfness
Column Heom 1 Boam 2 et
sy S1ifTiess (Lengthx | (Lengthx Beam | Beam 2
Widih x Depth) | Width 5 Depth)
M-m & 1% m | W-mox 1046 | Bomx 1
Butiom 100,233 No Beam '“3”2 ;n“” X - 18.757 0,955
Top 11233 Mo g ]ﬂzﬂqf:;:"n X 2 0% |56k nalz




Sway Condition (as per Stahility
Index)

Effective Length Factor along Minor

s

Mini v icity Checl

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

Maon Sway

0.64

Most critlcal cage ks with Min. Eccentricity check in X-direction

Minimum Eccentricity Along D:
Minimum Eccentricity

Unsupported Length [/ 500 + D f 30

= 45.14 Frm
Minimum Eccentricity = 20 mim
Mminx = Fu x Minimum Eccentricity
= 1010 kMm
2 eck
Max Slenderness Ratiofl./[) = 745
o [201] [chu:‘:e %]
Coelumn §s Unbraced Along D
Slenderness Check Along I
Effective Length Factor = 054
Slenderness Ratio = Effective Length / D
= 181, Wall nat Slender Along D
Column s Unbraced Along B
Slenderness Check Along B:
Effective Length Factor = 0.84
Slenderness Ratia = Effective Length f B
= G.26, Wall Not Slendoer Along B
Calculation of Design Moment
DNrection Manalysis | Mmin (Abs) Mdesign | Mslnex { Abs) | M design-final|
A B C E F
Major Axes « Mux 00233 10000 09233 L] 29233
Minor Axis = My 49359 aan 4939 [ =15, 10
Where

= Moments directly from analysis

= Moments due to minimum eccentricity

= Moment due to slenderness =fect

A
B
C = Maximun of analysis moment and min, eccentricity = Max (A,8)
E
F

= Final desipgn Moment = Max[C- Top Bottom , D= Top Bottom) + E

Final Critical Design Forces




Pu = 223176 kM
H“—" n 992,33 le Bdamn
Muiy = -40.19 kim
Resultanl Moment (Combined Action)

Moment Capacity Check
Pt Caleulated " 0.56
Reinforcement Provided = 14-T25 £12-T20 + B-T12
Load Angle = Tan*(Muy, Mux)

= 285 deg
MRes = 99356 kMm
MECap = 101743 kMm
Capacity Ratia = MRes/ MCap

. 0O <=1
Wall Configuration

Z1 Mid A
Length [mm) 300 G20 300
Reinforcement 7-T12 4-T12 T-T12
Ast provided TOL.6E 452,39 791.68
Fr as % of entire wall 022 % 012 % 0.22 %
Pt as % of zone 0.28 Y% .24 4 0.88 %
Design Of Shear
[Shear Caleulation Along Iy Alonz B
ritical Load [26] : 1.3{DL)+1.5 [32]: LA (DL}=1.5
mhination (EQ+X) (EQ+Y)
ign shear force, Vu 201,533 =1 522770

N}

E'iﬂ;n shmrm,Tw "u'll.l'l'lfl Wl Ex D_:l qu[ﬂ!ﬂ.ﬂx [
Ssginm)
09957 05201
{Pi 20} 0.278 0.278
Height of Wall, Hw 2235 2235
I
Lengh of Wall, Lw 1220 i}
1]
[Hw/Lw 1.E32 745
= | = |
Thus Sheor Sirength, Te | K2 x SquareRoot] Fok [ Hw/Lw + 1 ¥ HwiLw -
1}
[k 1 . -
K2 D045 0.5
Te {MNisgmm) LR L 033249
Temin K3 & Byuarcloni{Fek)
K3 (L]5

0.05




I'I'-r||1'r|| [ Mefsgrmm) (LR2 0 K216
Henee Dresign Te &9 {LE216
[N sgmm)
Temax 0i7T x ek
3| 5.1
Te < Temix Te = Temas
Thusz, Te (Msgmm) 0.B39 0.E216
Simce, Tv > Te Slnce, Ty < Te
Shear Links Dhesign Shear Links Required Shear Links Maoi
Required
™ L2781 -
Shear resisted by {Te-2) x (B x Dell) -
concrele Vi (kW)
24586 -
Shear 1o be resisted by %u- Ve
shear reinforcement =
Vs (kW)
4554 -
Area of shear (Vs x 10003/ (Deffx | (Vs x 10000/ (Beil x
reinforcement required, 0.87 x Fy) 0.57 x Fv)
Asy [sgmm}
BN =
Mazier Link Rebar TH -
[rmam)
Mumber of legs 2 -
provadad
Spacing of links regd 167
(s
Spacing of links pred. 150 -
v {mm)
Asv Provided {sgmm) ST0.21 -
Design Of Links
Mzin Lin}
Links in the zone where special confining links are not required
Narmal Links
Diameter of main horfzontal steel B B mim
Thus, Spacing n 150 i
Spacing of horizontal reinforcement
1= mintmum of following
BJf5 = 244 T
AxE e it RV
Maximum B 450 Ll
Spacing considered = 150 Ll
Table For Links
Reexquired Provided
Normal Design | Shear Design | Ductile Design | Nommal Zone | Buctile Zone




Minimum eccentricity check
Code defined D/E ratio
D/E Ratio

Elexural Design (Analysis Forces)

Analysis Reference Mo,
Load Comblnaton
Critical Lecation

Pu

Musx

Muy

Vux

Vuy

Effectivee Length Calculation

One Axis at g Time

4

5.3 == 4 Hence, Design as Wall

C1

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

Bottom [oint
1B65.16
B34.25
41,71
-62.42
36634

kM
kMm
kMNm
kM

Link Diia, B 8 R s
Spcing | 500 168 = 154y i
Secondary Links:
Other link TB@150c ¢
Ceneral Data
Wall M, |
Frame Type = Mon-Ductile
Lewvel GFRE To FFR
Design Code = 15456« 2000+ [5 13920« 2016
Grade Of Concrete = Ma0 M/sgmm
Grade OF Steel (Main) = FeR5i N /sqmm
Grade OF Steal (Shear) = Fedls N/sqmm
Grade OfF Steel - Flexural Design = Fes5 M/sqmm
Grade Of Steel - Shear Design = Fed15 H/sgmm
WwWall B = 230 mm
Wall D = 1220 mm
Clear Cover = 40 mimn
Clear Floor Height @ B = 2235 mm
Clear Floor Height @ D = 2235 mm
No OF Floors - 1
Mo OfF Walls 1n Group = 1
Wall Type ' UnBraced

| 1

Calculation Along Major Axls Of Column
1




fFeam Skees Remm Stiffiess
Coluinim Theam | Benm 2
Joint Stiffness (Length x i Length x [tenn 1 Hesm 2 Beln
Widih x Depih] | Whidih x Depih)
e x 10 i 1 M-mx 1076 | Manmx 1K
-
Rottom 1270853 No e | 117702 20 . 79.727 0.973
Top 1270.853 Nobeam | 17703 20% : 79.727 097
Sway Condition [as per Stability
indeéx) Mon Sway
Effective Length Factor along Major
0.98
LASTE
Calculation Along Minor Axis Of Column
Heanm Sizes Beam StiTness
Colomm Beam | Hizam 2
Joint £
e Stiffness (Length x [Length = Beam | Beam 2 feta
Width x Depth)| Widihx Depth)
M-m x 104 mm mir MNemox 10% | N-mx 10°6
Bostom 45.168 NoBeam | 102007230 z 92.156 0.612
Top 45,168 No Beam '“3”'??;533” " g 42,156 0,495
Sway Condition [as per Stabllity Mon Sway
Tndex)
Effective Length Factor along Minor  _ a7
s
Minimum Eccentricity Check

Since Axial Foroe is compressive, Min. Eccentricity check to be perlormed
Muost critical case is with Min. Eccentricity check in X-directlon

Minimum Eccentricity Along Dz
Minimum Eccentricity

Minkmum Eccentricity
Mrminx

slenderness Check
Max Slenderness Ratio{l./B)

Column 1z Unbraced Along D

Slendernesy Check Along Dy
Effcctive Length Factor
Slenderness Rato

Colunm Is Unbraced Along B

n

Unsupported Length / 500 + D / 30

45.14
a0

Fu x Minimum Eccentricity

84.19

0,72
)]

098

Effective Length / D
1.4, Wall not Slensder Along D

mim

men

kMm

(Hence (k)




Slemderness Check Along B:
Effective Longth Factor
Slenderness Hatio

072
Effective Length /B

7, Wall Mot Slender Along B

Calculation of Design Moment
Directhon Manalysls | Mmin (Alks) Mdesipn | Mslndx { Abs)| Malesizn-Final
M (1] C E F
Major Axis = Mux 3425 R 1% B1LZ5 ] R3425
Minor Axis - Muy 9171 - -01.71 il 0171
Where
A = Moments directly from analysis
B = Moments due to minimum eccentricity
C = Maximum of analysis moment and min. eccentricicy = Max (A,B)
E = Moment due to slenderness effect
F = Final design Moment = Max(C- Top Bottom . D- Top Bottom) + E
Final Critical Design Forces
Pu = 186516 kM
Mue L B34.25 kMNm
Mury = -91.71 kMm
Resul M iCombined Actinnl
Moment Capacity Check
Pt Calculated = 1.02
Reinforcement Provided = 14-T25H +12-TZ0
Lesad Angle = Tant{Muy /Mux]
= 027 g
MRes = f39.26 kbm
MCap B g50.17 kNm
Capacity Ratio - pies/ MCap
- (LAl <=1
Wall Configuration
Z£1 Mid Z1
Length {mm) oo G20 300
rF_lfilinri:umunt 6-T16 4-T12 B-T1h
J&l provided 1206.37 45239 120637
Pias % of entire wall 043 16 % 0.43 %
PLas % of zone 1.75 1, 032 g 1L75%




Design OF Shear

|[kN]

Shear Calculation Adong 13 Al 1
Critical Laad [26]: 1.5 (DL +1.5 [32]: 1.5{DLy-1.5
Combination (EQ+X) (Y
Dresign shear forca, Vi 6337 -1 50,7174

Dicsign shear stress, Ty

Vo /(I3 x 0.8 x )

VulfiB =08 x )

fsqmm}
L6310 07106

Pt (%) 0511 0501
Height of Wall, Hw FFEE] 27235
{min)
Length of Wall, Lw 1220 230
e
[Hw/ L |.B32 97174

> =
Thus Shear Strengih, Te | K2 x SquareRoot{Fek)*(Hw/Lw + 1R Hw/Lw -

Ly

[E1 - i
K2 O 0,045
T {I/sgmm) 0839 0303
Temin K3 x SquareRomiFok)
L [E 0,15
Temin {Misgmm) 08216 0.E21A
Henee Desipn Te 0E39 0EXG
(M/sgmm])
Temay 017 & Fek

51 Al

Te < Teamax T < Temax
Thus, Tc (N/sgmm) 0,839 08216
Since, Tv=Te Singe, Tv = Te
Shear Links Design Shear Links Required Shear Links Mot
Required

F 05105 .

Slvear resisted by
conoree Vo (kN

{Te-e) x (B x Dheil)

(muma)

188.34 -
Shear 1o be resisted by WVu- Ve
ghear reinforeement =
Vus (kN)

178 -

Area al shear (Vusx VEEN S (Deffx | (Vesx 1) S {Bellx
reinforcement required, 0BT x Fy) .87 x Fy)
Ay {sgmim)

505,13
Paster Link Kebas T4
i}
Mumiber ol legs 2 .
provided
spocing of links reqgd 149 -




S ymimi

Spacing of links prvd, I75

Asy Provedbed [(sgnun)

S04

Design Of Links
Main Links

Links in the zone where special confinivng links are not requlred

Normal Links
Diameter of main horizontal steel
Thus, Spacing

= mm
Spacing of horizontal reinforcement
k= minirmum of following
Drs5 = ERE] mm
IxE B e mm
Maximum = 450 mm
Spacing considercd & 175 mm
Table For Links
Fequined Provided
Teormal Desi Shear Desion Crapztile Desizn Mommal Zone Thictile Sone
Link Dia. 8 B --- ] o
Spacing 173 | e - 175 -—
Secondary Links:
Orher link T@175c/c
General Digta
Wall Mo, s |
Frame Type = Man-Ductile
Level FFR To 5FR
Design Code = |5 456 - 2000 + 15 13920 - 2016
Grade Of Concrete = M30 M/sqmm
Grade Of Steel (Main] = FeS50 M samm
Grade O Steel [Shear) = Fedlh M /sqmm
Grade Of Steel - Flexural Design = Fe550 M fsqmim
Grade Of Steel - Shear Design = Fed15 N/sqmm
Wall B u 230 Y]
wWall [y = ] T
Cluar Cover B Al ]
Cliear Floor Helpht @ B = 2735 T
Clear Fleor Height @ D = 22315 kil




Mo OF Floors

Mo O Walls In Growp

wall Type

Minimum eccentricity check
Code defined 0/B mtio

0B Ratio

Desd

Analysis Reference Mo
Load Combination

Critical Location

1
1
UnBraced

O Axis at a Time

4

5.3 »= 4 llence, Design as Wall

C1

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

Battom joint

Pu = 148393 kN
Mux ai 57687 kMNm
Muy - -97.34 kNm
Yux & 64,78 ki
Vuy 2 14362 kN
Effective Length Calculation
Calculation Along Major Axis Of Columin
Benm Sires Beam Stiffness
Column Beam | Beam 2 i
st StilTmess {Length x {Length x Beam 1 Beam 2 i
Wislih x Depth) ] Widih x Degpeh)
Mem x 10 ik . Memx 1076 | Memx 107
Botiom 1270.853 Mo Beam | ! ”"m?;‘fj“ L 1 79.727 057
Top 1270.853 NoBeam | 11799 % H0x : 79,727 097
Sway Condition [ag per Stability _ Non Sway
Index)
Effective Length Factor along Major 098
Az i
Caleulation Along Minor Axis OFf Column
Beam Sires Beam Stiffness
Codamui Beam | Beom 2 et
Julnt Siliffinces {Length & (Length x Beam | Heam 2 "
Widith x Drepth) [ Widith x Deptl)
W x 106 kT i We-mx 100 | Wenox 100
Botiom 45168 NoBeam | 10200 X230 : 92,156 0,498
3 B
Top 45168 Mo Hewm mm'jr:s-:m X - 92,156 01,493
Sway Conditbon [as per Stabdlity = Man Sway

Inchex)

Effective Length Factor along Minoy




axls = LLECF]

Minimum Eccentricity Check
Sinee Axlal Force is comprossive, Min, Eccontricity check to be performed

Mast critical case i with Min, Eccentriclty choeck in X-directlon
Minimum Eccentricity Along [

Mimimum Egcentricity = Unzupporicd Length / 500 « D/ 30
= 45.14 mim
Minimum Eccentricity = 20 o
Mminx = Pu x Minimum Eccentricity
= 6698 kMNm
Slenderness Check
Max Slenderness Ratio[L/B) = 9.72
= &0 {Hence Ok]
Column s Unbraced Along D
Slenderness Check Along I
Effective Length Factor = 098
Slendarness Ratio = Effective Lenpth / D
= 1.8, Wall not Slender Along D
Column Is Unbraced Along B
Slenderness Check Along B
Effective Length Factor = 0.69
Slenderness Ratio = Effective Length / B

= 6.7, Wall Mot Siender Alang B

Calculation of Design M I

Direction Manalysis Mmill[!l.ht“,l Mdesign | Mslndx {Ahs) Mdesign-final
M B C E F
Mapor Axis « hux 5aET 66,98 51687 L AT6.AT
Minor Axis « Muy =07 34 =24 0734 0 s e 1
Where
A = Moments directly from analysis
B = Moments due to minimum eccentricity
C = Maximum of analysis moment and min. eccentricity = Max [(AB)
E = Moment due to 2lenderness effect
F = Final design Moment = Max(C- Top Battom , D- Top Bottom] + B
Eina) Critical Design Forces
Pu = 148393 kN
Mux = 576,87 kNm
My = 97,34 kNm




(M LiCombined Action)
Moment Capacity Check

Pt Calculated
Beinlorcement Provided

Load Angle

LT
14-T25+12-T20

Tan{{Muy,/Mux)

= 958 dgg
MRes = 585.02 kMNm
MCap = 77R.8 kMm
Capacity Ratio = MRes/ MCap
= 0.75<=1
Wall Confi :
Fal Mid L1

Length {mm) il B0 300
Reinforcement 6-T12 4T12 6-T12
Ast provided 6THSE 45239 678,58

Pras % of entire wall 0.24 % 0,16 % 0.24

Pt as ™ of zone 098 % 032% 0,98 %
Shear Calculation Along T Along B

Cratical Lol [26]: 1.5 {DL}+1.5 [32]: 1.5(DL}-1.5

Combination (EQ+X) {EQHY)

Design shear force, Vo 3436223 -166.838

(k)

Design shear stress, Tv Vud (3 x LE x 1) Vud (1 x 0.8 x 1)

{Misqmm)

1.5307 07432

P (%) 0.322 0322

Height of Wall, Hw 2335 2235

[mmem)

Length of Wall, Lw 1220 230

L

HwiLw 1.B32 97174

=] |

Thus Shear 51:-;u5|h,‘]-‘1:

K2 x SquarcRoot] Fek)*(HwiLw + |3 Hw/Lw -

1

=

(L0435

K1
[

0,45

T (Mlsgrmmy) 0430 (.303
Temin K3 1 Squareloon]Fck)

K3 015 0.5
Temin (Kdsgmm} 0E216 08216
{Hence Design Te 0,539 08216
{MWisgmim}

Temax

A7 % Fek




5.1 |
T = Teanx T = Temix
Thus, Te {Msgnim) (LE39 LE2 6
Shee, T = Te Slnee, Tv = Te
[ Shear Links Design Shenr Links Keguired | Shear Links S
Hequired
M 0.3225 .
Shear resisted by (To-ehx (18 x el -
conerele Yo (kM)
188.34
Shear fo be resisled by W - Ve
shear reinlorccment =
Vs (kNY
15529 :
Area of shear (Vusx [0D0)/ (DefTx | (Wusx 1000}/ (i x
reinforcement reguined, 0.87 x Fy) .87 x Fvl
Asy (sgmm)
460
Master Link Rebar Th
{(rmm)
| Mumber of leps 2
I?rm'idtd
Spacing of links regd 218
{mm}
Epa:irlg of links prvd, i1
Sw (mm}
Agv Provided (sgmm) J02.65 -

Design OF Links

Main Links
Links in the zone where special confining links are not required
Normal Links
Diameter of maln horizontal steel = i mim
Thus, Spacing = 200 mim
Spacing of horizental reinforcemeant
iz minimum of following
] ,f' & L 244 L EH]
IxzB = T mim
Maimum = 4510 i
Epacing considered = 200 T
Table For Links
Reguired Frowided
Momeal Desipn Shem-uE'En Ductile Design Maormal Fone Ductile fome
Lank Dim | # R0 8
Spawing 400 Z19 was 200 ahs

Secondary Links:




Oglwer link THEZ0C /e
General Data
Wall No. A 1
Frame Typo = Mern-Duetile
foevel SFRTn'TER
Desipn Code = 15 456 - 20040 4 15 13020 - 2016
Grade OF Concrete " Mag M/ smm
Grade OF Stecl {Main) = Fe550 M/ sqmm
Grade Of Steel {Shear) = Fed415 M/sgmm
Grade Of S1eel - Flexural Desipn = FeB50 M/ sqmm
Grade O Steel - Shear Design = Fedis M/ sgmm
Wwall B = 730 Frarn
Wall D = 1220 ITHITI
Clear Cover = 40 Imim
Clear Floor Height @ B = 2235 mm
Clear Floor Height @& D & 2335 T
Mo OF Floors = 1
Mo OF Walls In Group = 1
Wall Type g UnBraced
Minimum eccentricity check H One Axis at a Time
Code defined DB ratio 4 4
D8 Ratio : 5.3 == 4 Hence, Design as Wall
Flexural Design (Analysis Forces)
Analysis Reference No, = Cl1
Load Combinaticn = [31]) : 1.5 {DL) +1.5 (EQ-Y)
Critical Location = Bottom Joint
Pu = 1097.37 kM
Mux = 27218 kMm
M'u],r = -230.5 kM
W - -155.28 KM
Viy = 196,25 kM
Effective Length Calculation
Calculation Along Major Axis OF Column
| <A Fenm Slees Bewin StiMness
Juini ii'i'::::_": {EL::::hlx “i.l:-:;lfx — o~ Iea:s
Widih x Depuh) | Width x Depth)
Mean x 10FG 19T i Mem x 106 | M-mx 106




nitam 1270 E53 P s I ”IH;;:_EJU " . T9.777 na7
Top 1270853 | Mot | 179NN 230 ; 79,727 097
Sway Condition [as por Stability 1 -
Index) = Mon Sway
Effective Length Factor along Major 0.uR
Axis . '
Calculation Along Minor Axis OF Column
leam Sizes e StifTnes
Colnmn Pream | Meam 2
Jobwt .
Stiffness {Length x {Length x Beamn | Beam 2 o
Width x Depth) | Widih x Depth)
M-m w10 T mm M-mx W6 | M-mx 106
Botiom 45,168 NoBeam | 0200 %230 2 52,156 0.495
Top 45.168 Mo Beam WEUIEII ;5230 % = 92,156 0,495
Sway Condition [as per Stability
Index) = Mon Sway
Effective Length Factor along Minor 0,69

aas

imi icity Check

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

Minimum Eccentricity Along Ik
Minimum Eccentricity

Minimum Eccentricity
Mminx

Slendemess Check
Max Slenderness Ratio(L/B)

Column 15 Unbraced Along D

Slenderness Check Along [k
Effective Length Factor
Slenderncss Hatio

Column Is Unbracod Along B

Slenderness Check Alomng H:
Effective Lengih Factor
Slemdermess Hatio

Unsupported Length f 500 « D f 30

45.14 mm

0 TIm

Pu x Minilmum Eccentricicy

1953 kMm

a7

1] [Hence k)
1,8}

Effective Length / D
1.8, Wall not Slender Along D

.69
Effective Length / B
6.7, Wall Hot Slender Along B




abion of i

ERE

Dircetion Munalysis | Mmdn (Abs) | Mdesipn | Msindx [ Abs) | Mdesipn-final
A n [H I F
[Major Axis - Mux 27118 49.53 1218 fl 272.18
IMinl:.r Axis = Muy 215 -—-- <2305 0 -23M.5

Where

m m O " =
n

= Moments directly from analysis
Moments due o minimum eceenteicity

Moment due to slenderness effect
Final design Moment = Max[C- Top Bottom , D- Top Bottom] + E

Einal Critical Design Forces

Maxcimunm of analysis moment and min. eccentricity = Max (4, 1]

P = 104737 kM
Mux = 27118 kNm
Muy = -2i0S kHm
Resultant Moment (Combined Actign)

Moment Capacity Check

Pt Calculated = 054

Reinforcement Provided = 14-T25+12-T20

Load Angle - Tan-* Muy, Mux]

= 4026 deg
MRes E 356.67 kNm
MCap ] 569,02 kMNm
Capacity Hatio = MRes/ MCap
= 063 <=1
Wall Configuration
Z1 Mlid Fal
Length [mm) A00 620 300
Relnforeemeant 6-T12 4-T12 6-T12
Ast provided GTH AR 45230 BTESH
Pr as % of entire wall 0,24 % 16 % (24 %
Ptas % of zone 0,98 %, 032 % (.98 %
[ Shear

I!'illt'h-l‘ Culenlathog Along I Along 1

|'L‘riti¢nl Lasaaed [26): 1.5 (B2L) +1.5

[32]: 1.5 (L) =15




Combinmion

(EQ+X)

{ECHY)

[resign shear foree, Yo
(kM)

122474

~155.2845

Dresipn shear siress, i.l'r
(M s}

Wi {1 x 08 = 1)

Vu/(Ban&xin

[.4365 LLEGT T
) 0.3%2 0322
Height of Wall, Hw 2235 2135
()
Length of Wall, Lw 1220 T
()
Hew Lo I.832 Q7174
=1 = [
Thus Shear Srrength, Te | K2 x SquareRoot{Fok)*(HwiLw + 10 Huw' L -
1
Kl - E
K2 a5 n.0n4as
T (N sqmm]) {LR39 0303
Temin K3 x SquareReot{Fck)
k3 015 015
Temin (Hisgmim) D.E216G DE21G
Hence Design Te 0830 08216
{Nisgmm)
Temay 017 x Fek
L | 5l
Te < Temax Te = Temax
Thus, Te (Misqmm) 0.83%9 25216
Since, Tv>Tc Since, Tv < T
[Shear Links Design | Shear Links Required | Shear Links Mot
Required
| .322% -
Shear reaisted by (Te=¢) % (B x Defl) -
concrete Ve (kM)
FEE. 54 -
Shear o be resisted by V= Ve
shear reinforcement =
Wus (kM)
134.14 *
ca of shear (Wisx 10000/ (Deffx | (Vusx 1000} (Belfx
reinforcement requined, 0LET x Fy) (LE7 x Fy)
Agy (sqmimn)
Al -
Masier Link Rebar T8 -
{mm)
Mumber ol lews z -
provided
Spacing of links reqd 218 -
(o}
Spacing of links pred, 200 -
IE'L' (irim)
|.5|.E'.l Proverded {samng) 202,55 =




Design Of Links

Main Links
Links in the zone where special confining links are not required
Wormal Links
Diameter of maln horizontal steel = n mm
Thus, Spacing = 2on e
Spacing of horizontal reinforcemont
is minimum of following
Di5 = 244 mm
3xB = aar mi
Maximum = 450 i
Spacing considered = 20 1]
Table For Links
Reguired Provided
Normal Design | Shear Design | Ductile Desipn | Noomal Zene Dructibe fome
Link Dz ) ] — B i
Spacing 200 219 — 20 A
Secondary Links:
DOther link TREZ00 o
General Data
Wall Ne. c1
Frame Type = Maon-Ductile
Level - TFR To 4FR
Design Code = IS 456 - 2000 + 1513920 - 2016
Grade Of Concrete = M30 N/ sgmm
Grade OF Steel (Main]) = Fe&50 M S sgmim
Grade OF Steel (Shear) = Fed4l5 N/ sqmm
Grade OFf Steel - Flexural Design = Fe550 B/ sqmm
iGrade Of Steel = Shear Design & Fedls M /sqmim
Wall B = 230 i
Wall D = 1220 I
Clear Cover = 40 man
Clear Floor Helght @& B = 7215 IR
Clear Floor Height @ [ = 2215 i
Mo O Floors = 1
Mo OF Walls In Group = 1
Wall Type UnHraced

Minimum eccentricity check
Code defined I}II.I'I! ratio

One Axis at a Time
4




D.I’B Faabic

1 Diesi

alvsi

Analysis Beferenes No.
Load Combination

Critical Location

5.3 »= 4 Hence, Design as Wall

|

[31]: 1.5 (DL} +1.5 (EQ-¥)

Bottem Joint

Pu = Tin.22 kM
Mux = 22474 kMm
Muy = 19835 kMm
WVux = -133.23 ki
Vuy = 165.09 kN
Effective 1 b, Calculati
Calculation Along Major Axis Of Column
Beam Sizes Beam Siffness
Ciolumn Beam | Beam 2 i
okt SiilTness {Lengthx {Lenpth x Beam | Heam 2 R
Width x Depih) | Wadih x Depth)
- x 107G LT mim M-m x 106 | MNem x 1078
FL790 0 230 %
Rattom 1 TR53 iy Beam 65 - ™27 nu?
Top 1270.853 Mo Bemn - | '79'2.;513““ . 79.727 0.97
Sway Condition [as per Stability Mon Sway
Imdex)
Effective Length Factor along Major (.98
Asxis '
Calculation Along Minor Axis Of Column
Beam Sioes Beam SiifTmess
. Coluimn Beam 1 Beam 2 Beta
Stiflfness (Lengthx {Lenpth x Beam 1 B 2
Width x Depth) | Width x Depth})
M-m x 107G mim T MNemox 10 | M-mx W
Bottom 45,168 NoBean | 10200230 % ; 92,156 0,495
Tep 45.16% Mo Ileam mm";;juﬂ . 42,134 0495
Sway Condition [as per Stability [ a
Index) Nan Sway
Effective Length Factor along Minor 0.69
axis ’
Minimum Eccentricity Check

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




Minimum Eccentricity Along [
Minimum Eccentricity

Unsuppaertied Length f 500 + 0/ 30

= 45.14 i
Minimum Eccentricity = 20 e
Mminx = Pu x Minimum Eceentricity

= 300G kMm
Slendemess Check
Max Slenderness Ratiof{L./B) = 972
- Gl [Hence Ok)
Column 15 Unbraced Along D
Slenderness Check Along D:
Effective Length Factor E 098
Slenderness Ratio = Effective Length / D
= 1.8, Wall not Slender Along
Column Is Unbraced Along B
Slenderness Check Along B
Effective Length Factor = 0.69
Slenderness Ratio = Effective Length /B
= 6.7, Wall Not Slender Along B
Calculation of Design Moment
Dircction Maunulysis | Mmin (Abs) | Mdesign | Msinds (Abs)| Mdesign-final|
A B C E F

|Maior Axis - Mux 224.74 32,06 224.74 [ 774,74

[Minor Axis - Muy -19835 wen -198.35 [0 19835
Where

A = Moments directly from analysis
B = Moments due to minimum eccentricity
C = Maximum of analysis moment and min. eccentricity = Max (AB]

E = Moment due to slenderness effect

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

Final Critical Degign Forces

Pu - 71022 N
Mux i 224.74 kB
Muy = 19835 kKm

Moment Capacity Check
Pt Caleulated

.64




Relnforcement Provided

Load Angle

= 14-T25 «12-T20
" Taw I Muy /Mux)

L] 4143 deg
MRe= = 299.95 kMm
MCap = S06.51 kMm
Capacity Ratio = MHes/ MCop
= [L5% <= |
Wal il
A | el Z1
Length {mm) 300 620 00
Reinforcement 6T12 4-T132 §-T12
Ast provided 67R.58 45239 &78.58
Pt 22 % of entire wall 0.24 % 0.16 % 024 %
Pt as % of zone 0.98 % 032% 0.98 %
Design OFf Shear
Shear Calealation Adong D Abong T
Critical Load [26]: 1.5 (DL +1.5 [32]:L.3{DL}-1.5
Combination (EQ+X) [EO-+Y)
[esign shear foree, Vu 25042 -133.2321
L]
Decign shear sress, Tv Yul(BxERx DN Wi /(1 x 08 x 1)
X ST
|£h L1601 0.5915
{P1 (%) 0322 035
Height of Wall, Fw 3235 2235
[}
Length of Wall, Lw L2240 230
[rmam)
IHs L 1.832 o711
=] =1
Thus Shear Serength, Te | K2 x SquareRoot{Fek)*{Hw/Lw + 1 ¥ Hw L -
1]
Bl = i
= 0.043 0.045
Te (Miwgmm) (830 0303
Temin K3 x SguarcRooliFek)
K3 .15 .15
Temin (M/sqmm) 08214 L8216
Hence Design Te 0839 05216
sqmm)
Tomnx 0,17 % Fek
5.1 L
T = Tcrmax Te < Temnx
This, T {Msnmm) 11LE39 PNl [
Since, Tv = Te Kince, Tv<Te
Shear Links Deslgn Shenr Links Required|  Shear Links Not




j——

Regquired
Pt 03224 =
Slyear resisted by {Te-chx (13 x DeM) -
concrete Vi (kW)
18834 -
Shear 1o be resisted by Vil = Ve
shear reinforcement =
Wuas (kM)
208 -
Arca of shear {Vusx 1000} A (DeiTx | (Vosx 10000/ (Belf s
reinforcement required, 0,87 x Fy) 087 x Fy)
Asw (sqrmm )
A6l -
Master Link Rebar Ta -
()
Mumber of legs 2 -
provided
Spacing of links reqd 218 -
T §
Spacing of links prvd, 200 -
Svimm}
Asv Provided (sqom) 50265 -

Design OFf Links

Main Links

Links in the zone where special confining links are not required
Normal Links

MMameter of main horizontal steel = B mm
Thus, Spacing = 200 mm
Spacing of horizontal reinforcement
is minimum of following
b/s = 244 miIm
IxB = 690 mm
Maximum = 450 i
Spacing considered B 200 mm
Table For Links
Required Prowaded
Normal Design | Shear Design | Ductile Design Mormal Zone Ductile Fone
Link [ B ! - ] ---
Spacing 200 219 - 200
Secondary Links;
Other link Th@2Z00c/c




Gencral Data

Wall Mo |
Frante Type = Mon-Dueiflo
Level ' AR T 578
Design Code = 15456 - 2000 415 13920 - 2016
Grade M Concrote = M0 N fsrmm
Grade OF Steel [Maln) = FeS50 N fagmm
Grade OF Steel [(Shear) = Fed15 H fsepmm
Grade OF Steel - Flexural Design = Fe55(0 M fmegmm
Grade OF Stecl - Shear Design = Fe415 M f=mom
Wall B = 230 T
Wall O = 1220 mrm
Clear Cover = 40 FrifT
Clear Floor Height @ B = 2215 mim
Clear Floor Height @& [ = 2235 i
Mo OF Floors = 1
Wo Of Walls In Group = 1
Wall Type : UnBraced
Minimum eccentricity check H One Axis ata Time
Code defined DYB rado : 4
D/E Ratlo 1 5.3 == 4 Hence, Design as Wall
Flexural Design {Analysis Forees)
Analysis Reference No. = 1
Load Combination ! [29]: 1.5 (DL} -1.5 [EQ-X)
Critical Location = Top Joint
Pu = 32679 [
Mux = 450,77 kMm
Muy = (5.5 kMm
Vi = -T2 kN
Vuy [ 20087 kN
i la
Calculation Along Major Axis OF Column
Denm Sires Beam Siiflness
Salnt Culumn Beam 1 [heiam 2 _ et
SiiTaess {l.&nﬁﬂl i {Length x Feeam 1 feam 2
Widih x Depihy] Width x Depthi)
Meam x 105G 1w i H-mx 106 | Beim s 070
Honbons 1270853 | Nofean |!1799x230X . 227 93
Tep 1270853 No Beam | ! ”‘-“% ;f’“ “ : 19,727 1,941

Sway Condition [as per Stadility




Inchex) = Mun Sway
Eifective Length Factor aleng Major n0e
Axis
Calculation Along Minor Axis Of Column
Peasn Shees Henm Stilfness
Colamn Tteam | PBenm 2
Jmin :
Tnimd Siiffness i Lenpth x [Lenpth x Beam | Beam 2 foetn
Widah = Drepiin} | Wideh = Depil)
Memox DG man MEk Mam x 106 | Mem x 1076
Botsom 45168 Mo Beam |ﬂ2ﬂﬂ?ﬂ!523l:l . = 92,156 .45
Ton 45.168 Mo Beam me?éejzm; : 92.156 0,319
Sway Condition (as per Stability _
Index) = Mon Sway
Effective Length Factor along Minor .64
anxds :
Minimum Eccentricity Check
Since Axial Fores is campressive, Min. Eccentricity check to be performed
Mast eritical case |s with Min. Eccentricity check in X-direction
Minimum Eccentricity Along D:
Minimum Eccentricity = Unsupported Length / 500 + D ¢ 30
= 45.14 T
Minimum Eccentricity = 20 ML
Mminx - Pu % Minimum Eccentricity
= 1475 kMm
Slenderness Check
Max Slenderness Ratio(L/B) & 072
< Lt} [Hence O]
Column [s Unbraced Along D
Slenderness Check Along D:
Effective Length Factor = 096
Slenderness Ratio = Effective Length / D
" 1.76, Wall not Slender Along [}
Column Is Unbraced Along B
Slenderness Check Aleng B:
Effective Length Factor = {64
Slenderness Ratio = Effective Length f B
- 6,22 Wall Mot Slender Along B
Calculati { Design M
Direcilon Manalysls | Mumin (Abs) | Maesign | Malads {Abs) ?-liffiﬁ:_"-“ﬂli
A H C E I




Major Axis - Mix 450,77 14.7% AT
Minor Axis - Muy fid.§ = 5.5
Where

A = Moments directly from analysis

B = Moments due to minlmam eocentrelely

G = Maslmum of analysls moment and min eecentricity = Max (A1)
E = Moment due 1o slenderness eifect

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

1 Crilical i

Pu = 26 EN
Mux - 45077 kM
Muy i 5,5 kNm
Resultant M { (Combined Action|

Moment Capacity Check

PrCalculated ] L4

Relnforcement Provided = 14-T25 «12-TE0

Load Angle = Tan [ Muy Mux)

= 127 dlege
MRes = 45551 kNm
MCap " a2 kM
Capacity Ratio = MRues MCap
| Al <=1
Wall Configuration
1 il 1
Length [mm] 300 20 o0
[Hetnforcement f-T12 4TIZ 6T
A5t privvided 678,58 452,39 GTH.SH
{Pt ax % of entire wall 0.24 % 016 % (24 %
[Pt as % of zone 0.96 1 032 % 0,98 %
Design Of Shear
|Shear Cabculation Along I} Abung I
ritical Loa (1] 1.5 (L) + LS (LLY] [32]: 1.5(1L)-1.5

Combinatian (LY

Desipn shear force, Yu 3306005 Rl

(kB

Dhesign shear stress, Tv | Yu/ (B x0.8x 1) Vu /(s DEx I

(Mlsymuna)




1.4728 0.5804

L% 0322 0.322
Height of Wall, 1w 2335 2735

i)
Length of Wall, Lw 1220 230
{mm)
HuwiLw § 832 D717

el =1
Thus Shear Strengih, Te | K2 x SquarcRooti Fok)*(Hw/Lw + 1 {Hw/Lw -
1)

Kl - -
K2 0045 0.045
Te (N/sqmmi) LEID 0.303
Temin K3 x SquareRoot{F'ck)

K2 0.15 is
Temin (M zqmim} 08216 0.E216
Hence Design Te 0,839 (LEZ1A

fagrmim)
Tomax 0,17 x Fek
51 51
Te = Temax Te < Temax
Thus, Tc (N'sqgmm) 0.E39 LE216
Bince, Tv = Te Since, Tv<Tc
Shear Links Design Shear Links Required | Shear Links Not
Required
Pt 00,3225 -
Shear resisted by (Te-e) % (B x Defl) -
lconcrete Yo (kM)
18834 ~
Shear to be resisted by Yu- Ve
shear reinforcement =
Wus (kM)
142,27 -
Area of shear (Vusx 1000)/ (DefTx | (Vusx 1000}/ {Belfx
reinforcement recuired, 0.87 x Fy) .87 x Fy)
Asv (sgmm)
460 -
Master Link Rebar TE =
(mm)
Number of legs 2 -
ided
Spacing of links regd 218 2
{mm}
Spacing of links prvd, 200 -
Sv (mm)
Asv Frovided (sqgmm) 502,65 -
irn
Main Links

Links in the zone where special confining links are not required

Normal Links




| Diameter of main horizomntal stecl = B S
Thus, Spacing e 200 B
Spacing of horizontal relnforcement

| iz minimum of following
D/5 = D, e
IxH = SO0 e
flaximum = 450 T
Spacing considered = 200 s
Table For Links

— Required __ Frovided
Mormal Design | Shear Design | Ductile Design | Moremal Zone Dusctile fome
Link Ta, E A = ] s
Spacing 20} 219 =5 300 e
! Secondary Links;
| Dther link Ta@200c/c
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GRADE BEAM DESIGN CALCULATION

Symbol
a

el
L
AcT

Adr

Astlalc
ASE Cormp

AqtCrack
AstPrv
Asy

Asy Regd

Asv Total Prv

Asv Torsion

Asv Torsion Prv
b

Definilions
Angle formesd with harlzontal by diagonal reinforesmaont

Stratn at level comsiderad, Caleulated Ignaring the stiffening
of the eancrete in tension zamne

Average steel strain at fevel eonsidered

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

Area of diagonal reinforcement in coupler beam
Area of Tension reinforcement required in sqmm
Ast at compression side

Area of Tension reinforeement for Crack Width required in
sqmm

Area of reinforcement provided at given section in sqgmm

Arest of shear reinfereement required per meter length in
sgmm

Min area shear reinforcement as per clause 41.4.3

Total area of shear reinforcement provided, including that for
torsion

Area of Stirrups over the corner bars to resist shear and
torslon ag per elause 41.43

Area of shear reinforcement reslsting torsien [outer legs anly)
Width of the Beam in mm

Width of Web in mm

Effective Cover of Beam in mm

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

Effective depth of Beam In mm

Clear cover to reinforcement at compresslon slde,

Depth of Beam in mm

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

Muodulus of elasticlty of concrete

Modulus of elasticity of steel

Vb

E' Y|
CMDA Registerey 5.1,
LMOA : SE/GR1

"l [Awangi @ggigre
=1 RGN -Na. R&E 1)1
I'i'l:'ﬁ:".""-Hﬂ'\-'n.:l:'... ks
T43262, 58417 635
ealekmited g g,

-ring @y mail opg




|
27 FePerm
28 Fat
24 EstPerm
30 Leps
31 o
32 Mh
33 Ms
4 My
35 Mu
36 hud
v hMulLim
38 WA angle (]
K i Peele
40 Picic
41 Prinin
42 FrPrv
43 R
4 Heinf
45 sp
46 Spcl to Sped
47 Stirrup Dia
4H Svialc
49 SwPrv
a0 Tc
51 Tee
£ Tran
53 Tu
54 Tw
55 WL
56 Ve
57 Vu
58 Wu-Al
59 Vu-A2
60 Vu-B1
61 Vu-B2
62 Vud
iE] Vue
T Vu-sway
&5 Vus

Permissible Stress In Concrets required in B/sqmm
Strass in steel

Permissible Stress in Stech required in N fsgmm
Number of legs of the shear reinforcement
Effective Length of Beam in mm

Hopging Moment of Resistance in kNm

Sagging Moment of Resistance in kNm

Lanverted Bending Maoment due to Torsional a section im
lkMm

Factored Bending Moment in Limit State at a section in kNm
Total Design Moment = Mu + M, 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 peroentage steel

Mament Ratio Mud/Bd?

Rebar arrangement provided

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

Diameter of shear stirrups in mm
Stirrup spacing calculated as per Asv in mm
Stirrup spacing provided inm

Pormissibile Shear stress in concrete at a given seckion in
N/sqmm Calculated as per Tensile reinforcement

Earthquake inducted shear stress in M /sqgmm

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 oo Vud In N /sqmm

Shear force 1.2x{Dead Load + Live Load) in kN
Shear capacity of concrete section due to Tc in kN
Factored Shear Force In Limit State at a section in kN
VouLLaft - 1.4 x [Msleft + MhRight)/L in kN
VoLLait + 1.4 x (MhLoft + MsRight])/L in kN
ViLRight + 1.4 x (Msleoft + MhRight)/L in kN
Vi-iRight - 1.4 x (MhLeft + MsRight}/L in kN
Design Shear Force [Max of Yus anel Vuesway] in kN
Earthquake inducted shear in kN

Max of [Vu-A1 and Vu-A2) & [(Vu-B1 and Vu-B2] in kM
Vud - Ve Design Shear Force for reinforcement, in kN




&4
a9
70
|

Wt

Wer
WerPerm
X1

Tl

Total Shear Force = YWy 4 1"I1r~u in kM

Comverted Shear Force due to Torsion at o section in kN
Surface Crock Widih

Permissible Crack Width required in mm

Smaller efe dimension of sutermast Stirrups

Larger /¢ dimension of outermast Stirrups

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

All Forces are in kR, "kNaw, Stress in 'Nfsgnm' & Dimension are in “'mm’.

Code References
15486
SeMo. [tem
£ ¥ Ptmax
! 2 Pmin
i Mo,
4. vTu
LS Prclc
6, Te
7 Temax
B. Asv
9 Min Shear Heinf
140, Max Strrup Spacing
1L Shear Reinf - Torsion
12 Side Face Reinforcement
13 crack width calculaton
14.  cracking
15 135240 - 2016
Sr.No. Item
: 1 Ptmax
2. Prmin
3. Astmin
4, Svele
5 Shear Capacity
£ Coupling Beams

Clause [ Table
¢ 26511
¢ 26511
: #1.4.2
: 4131
: 38
: 4021
: 40.2.3
1404
T 26516
: 26.5.1.5
: 26.5.1.7
: 26.5.1.3
: Annex-F
; Clausze 35.3.2

Clause / Table
Bl
; Gl
1h23R624
; 635
: 634
i 10.5




- lll-m

Group
Beam No

Analysis Reference (Member)

Beam Length
Ereadth {E]

Depth (D]
Effective Depth (d)
Design Code
Bearn Type

Grade Of Concrete [Fek)

Grade Of Steel (Main)
arade Of Steel [Shear])

Top/Bottom Clear Cover

[(Cmin]

Side Clear Cover
Es

Ptnominal {%) (Bn)

: L6

:GBZA

: GIEL [0 m)

: HE0 imm

i 300 mm
P45 i
P393 313}]

P IS 4562 2000+ 15 13920 20016
: Ductile Beam

: M30 N/sgmm
; Fe350 N sgmm
: Fedls M/ sgmm
¢ 25 i

i i

: 2x105 B fsqmm
¢ 021 b

Flexure
Beam Bottom Beam Top
Left Mid Right Left Mid Right
Critical L/C - Analysis 406 406 407 407 406 406
Critical L/C - RCDC 31 31 32 iz 11 31
Mu [kNm) 10.58 11.06 9,14 14,19 119 3587
Tu (kNm) 031 0,31 0,23 1.19 0.31 0.31
My, (kNm) 0,54 0.54 0.4 208 0.54 0.54
IMud [kMNm) 11.12 11.61 9.54 36,27 12.44 36,41
|MuLim (kNm) 117 117 117 117 117 117
1) 031 0323 | o266 | 1011 0347 | 1015
Pemin (%) [A) ozig | o218 | o218 | 0218 | 0218 | OZ1E
Prclc (%) (B') p218 | o218 | ozig | o222 | 0218 | 0223
Pocle (%] (C) 0 i [ ] (] 0
PrPrv (%) 0373 | 0373 | 0373 | 0373 0373 | 0373
Ast {sqmim) 19822 | 19822 | 19z2 | 2008 | 19822 | 201&d
AstDuctile (sgmm) (E) 169,65 &4.82 165,65 it4.82 H4. 82 B+h.82
AstFinal (Max(Ast, 19822 | 10822 | 19822 | 2018 | 198.22 | Z026d
AstDuectile]) (sqmm)
{AstPry [sgmm) 339.3 3393 3393 339.3 339.3 3393
|Reinforcement Provided| 3-T16 | 3-Ti6 | 3-Tie | 3-T16 | 3-Ti6 | 3-Tlé




e

Maox {050} 5 B X d (for Mu=0]

B x B X d [for Mu =)

Note: Caleulation of As|
Astizale
AstCalc
Where,
A Fremin
B Prclc
Hn Ptnaminal
C Peele
D AstCrack
E AstDuctile
Ductile Detailing
AstDuctile - Botporm {(left & Right)
AstDuctile - Top (left & Right), Bottom (Mid) & Top
(Mid)
Shear Design
Left Mid Right
{Critical L/C - Analysis 419 409 406
[Critical L€ - RCDE 34 3 31

Min ® area of
Aexural
reinforcemaent
Mazimum of
i
relnforcement
required for
Bemding
Morment and
Min % area of
flexural
relnforcement
(A)

Hominal %)
arca of
reinforcement
0% area of
COmpEression
reinloreement
required

Arca of
rainforcement
required for
Crackwidth
Area of
reinforcement
as per ductile
detailing
requirements

Max[50% of
Ast provided
at top, 255 of
max ASL
provided
from all
ZOMES)
250, of max
Ast provided
from all
ongs




e IS
I (%) 0.373 0.373 0,373
v (kM) 27.16 2334 | 1509
Tu [kMNm] .61 6,51 (ray
Ve {kM) 46 A 218
Vut [(kN) 7316 69,34 21.27
Vet (kN 14,18 11.08 1153
b {kNm) 58,83 SELiL3
(M3 (kMm) 5883 SE83
Sway-Right [kN) 1063 13.73 36.34
Sway-Left (kM) 3899 35.69 1481
Vu-Sway (kN) a@ng 35.89 3634
Vud (kM) 73.16 6034 A6.34
ITv (M fagmm] 0.43 0,76 04
T (M /sqmm] 0 i i}
(Ve (kN 1] 1] 1]
Vus=Yud-Ve [kMN] 73.16 B934 3634
Legs 2 Z 2
Stirrup Rebar B a a8
Azv Torsion [(sqmm) 35R.504 347.604 67803
Asv Torsion Prv [sqmm) 1436.249 a0 1436.29
 Asy Regd [sgmm/m] 51296 4E6.19 25483
SwCalc [mm) 0 150 70
SvPrv. (mm] 70 150 70
Asv Total Prv {sqgmm]) 1436.29 670,27 43629
Maxi Spacing Criferl

Bisic
Spel =0.75d Z96 mm
Spc2 ang mm
Eor Torsion
(X1 = 190, %1 =410)
Spcd = X1 = 190 mim
Sped=(X1=¥1)/4 = 150 mm
For Ductility
Left Sactlon
SpeS=d S 4 = 99 mim
Speh = & x Small Longltudinal Dia = 70 i
Spc? = 100 mm
Mid Section
Spch=d /.2 = 1498 i




T T 1

E
Right Section

SpeS=d /4 = 99 i
Spoh = 6 x small Longitudinal Dia = il

SpcT = 100 min
SER Design
Beam Width =230 i
Beam Depth = 450 mim
Web Depth = 450 == 750 mm
Slde Face Reinforcement not
requireid,
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PROFESSIONAL REGISTRATION CERTIFICATE

I'his is to certify that Thirn, VIJAYAN. § has enrolled as Repistered
Structural Engincer Grade-l (SE) with Chennai Metropolitan Development
Authority (CMIDA) whe has the qualification of MLE., (Structural Engg.) and

experience in the relevant field for § years.

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

No.18 MAWS (MA1) Dept. dated 04.02.2019.

This Registration is valid upto 07.11.2027.

thﬁ'" Ao
(A. MEGANATHAN}
Superintendent
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CREATER CHENNAI CORFORATION
TOWN PLANNING DEPARTMENT

FICATE

This i 10 certify e MrVijayan S las been enrolled ns Reglstered
Structural Engineer Grade- | (RSE)in Grealer Chenni Corparation {GCC)
o hss the quolification of M.E.(Structursl Engg.) with mininium of 5

yoars expericnce in the relevind field.

The Registration Mo, is RSEI01902023 dated DE01.2024. 1t is informed
borowith te comply willh the scope of work, duties and responsibilitics B
prescribed by the Governmant of Tamil Mudu i Fant — V. “Rogistration of
Mrefessionuls™, Tamil Nadu Combingd Development and Building Rules, 2019
uppraved vide G.O.(Ms) Mo 18 MASWS (MAL Dept datgd 04022019, and
as pryended in G.0.(MS) No.16 MA&WS (WA 1) Depl, dated 3101 2020,

This Repisiration is valid upko . 07.01.2013

>
Superintending Enginecr (Electricnl)

: ’“ﬂumf.ﬂ'ﬁ- \YH\B Grenter Cliennal Comaomtion,

RGN Mat HSE100901013 \R%
Duted 10801 2024,
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