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PROJECT : INDRNGR
PLAN : INDRNGR
JOB NO., : O

I,ATE : o2l20/22
Building Version | 1.760

REF. NO,
TIME ! 12:35:41
STRUDS Version : 7.O.O

Terms U.qed In Calc-uletion I

In biaxial column design,
Pu = Puc -F Pus(rotat)

trJn e Te,

Pu = external axial compressive load,

Pu. = axial compressive resistance offered by concrete.
PusootaD: total axial compressive resistance offered by steel

at different levels in the section.
Mu = Mu. -F Musfiotat)

wnere,

Mu : external moment about centroidal axis,
M". : moment of resistance offered by concrete in compression,
MuscotaD = total moment of resistance offered by steel

at different levels in the section.

i = serial no. of row of reinforcement.
Asi : cross-sectional area of reinforcement in the i th row,
fsi : stress in the reinforcement in the i th row (compression + ve, tension - ve),
f.i : compressive stress in concrete at the level of i th row of reinforcement,

- _ strain at the i th row of reinforcement from the stress-strain curve of steel and'' concrete,
xr = distance of the bars in the i th row from the centroid of the section
Values of stress in steel :

Design strength in bending compression (fvi = O.B7 fv
(a) Fe 2s0,
For e1 >= fya / E", f5i = fya

' For ei < fya / E., f"i = ei x fva
(b) Fe 41s,
For e; >= 0.8 x fya / E", f", = value

CUTVE
obtai ned from stress-strai n

For ei < 0.8 x
F-. 3A;d,-'H t';1, B.E. !.'l; ... r':r..:i .

STRUCTURAI- Eir(:ri':'
CMOA Registered Struc?*r;:t, .: i

No, SE/GR-lI/19/03 r1 ..r

"' illl'Sffi&".1ili-ilnr,, i,.''''
ir.:.1: ir -.: i91 !i,:4ia,:,n-jJ

Fl:r,: . a,. .j .::..ccin

f"a / E., f.i = ei x f,

Stress Stress level
(N/mm 2) Stra in

0.800 fva 288.7 1.00144
0.850 f"d 306.7 1.00163
3.900 f/d 324.8 1.00192
1.950 Fvd 342.8 0.oo24L
).975 fy6 351.8 0 .oo27 6
.000 n 360.9 0.00380



Values of stress in concrete :

For e; >= O.QO2, fs1 = 0.446 fcx
For ei < O.OO2, fs1 = (446.ei x (1 - 250.e;)) x f"p

Values of strain :

Values of strain at different levels are obtained by taking
maximum strain

as 0.0035 as the reference value at the highly compressed
edoe.

General Desion Parameters !

Column size, (B x O; = 459 x 375 mm
From analysis results,loads on column
Axial load,(P) = t7O2.2L kN

Momentx,(Mx) : 10.53 kN-m
MomentY,(My) : 93.42 kN-m

fcr = 25.00 N/mmz

fy = 415.00 N/mm2

Load combination = 1.S0 DL + 1.50 LL

Column height,(L) = 2550 mm

Column Nam€ Ori€ntation Angl€
C7 c.00

Qheck For Slenderness :

Slenderness Ratiox: ( t_o x Effective Length Factorx ) / Depth
: ( 2550 x 1.000 ) / 375 = 6.A0 <= 12.00,

column ls not slender in this direction.

Slenderness RatioY: ( L x Effective Length Factory ) / Widtn
: ( 2550 x 1.000 ) / 45O = 5.67 <= 12,00,

column is not slender in this direction.

Mx_MrnEccen : 34.044 kN.m
My-vine"""n = 34.214 kN.m

M, = max(M*,MLurnr.."n) *
My = max(My,My-MrnEccen) +

calculation of Eccentricities :
As per IS 456: 20OO Clause 25.4,a11 columns shall be designed for minimum

eccentricitv

Muu66x : 34.044 kN,m

Muuoov:93.424 kN.m



' equal to the unsupported length of the column/soo plus lateral dimension/30. subject to
a minimum of 20 mm.

Actual eccenx:Mx/P= LO.53/L702.2L = 6 mm
Actual ecceny=l\u/P = 93.42/L702.21 =55mm
ecc€nxy1n = (V500) + (D/30) = (2550/500) + (375/30) = 18 mm
eccenxfarn : max( 18.20)= 20 mm

ecc€t1ys1n = (V500) + (B/30) = (2550/500) + (450/30) = 20 mm
€cc€oyp1n = max(20,20) = 20 mm

€cc€llx : max(Actual €cc€l]x7ecc€hxy16) = max(6.20) = 20 mm
ecceny = max(Actual €cc€oy'€ccenyyln) = max(55,20) = 55 mm

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed 0.05 times the lateral dimension,
the column will be designed as an axially loaded column.
eccenx(2o mm) > 0.05 x 450(23 mm)
and eccenY(55 mm) > 0.05 x 375(19 mm)

Hence the column will be designed as a column with biaxial moments.
Provided steel :

Provide #16 - 8 nos. (1608 mm2)
Biaxial Check Calculations :

For X axis :

Row No.
(t) Imm:;

el fi
lN/mrn2)

fo
tN./mm2)

(fo - fa)
tN/mm2) (kN)

xl
(mm)

M".t
tkN-m)

1 804 0.00301 354.O2 11. 15 342.87 275.75 L40 38.47
z 804 0.00019 37 .87 2.OL 35.86 28.84 -140 -4.02

Tota I 304.59 34.44

xux :346 mm P* = Cr.f*.B.D
C1 :0.36 k, = 0.36 x346/375 = 0.332
P* = 0.332 x 25.00 x 450 x 375

: 1400.10 kN

P,,r=Puc*Pus6otar)

= 1400.10 + (304.59)
: 1704.69 kN > P ,hence O.K.

Muc =P,jc.(0.5.D - Cz,D)

C, = 0.416 k, = 0.416 x346/375
:0.384

M"" : 1400.10 x (0.5 x 375 - 0.384 x 375) = 61.17 p11-.

l'4u*r : M,c * Musgotat)

: 6Lt7 + (34.44)

= 95.61 kN-m

For Y axis :



Row No.
(t) (rlim 2 )

€l
(N/mmr) (N/mm,)

(fi - fa)
N/mm2) (kN)

x
(mm) (kN-m)

1 402 0.00308 354.64 I I.I) 343.49 138.13 L77 24.45
2 402 0.00206 330,05 11.15 318.90 t28.24 59 7 .57
3 402 0.00104 208.28 8.59 199.69 80.30 -59 -4.7 4
4 +o2 0.00002 3.98 0.22 3.76 r.f,l -u,t/

I ota! 348.L7 27 .01

xuy = 404 mm P,. = C1.f.p.B.D

C1 = 0.36 k, = 0.36 x 4O4l45O = 0.323
Puc = 0.323 x 25.00x 375 x 450

: 1364.50 kN

Prvr: Pr" + Pusootat)

= 1364.50 + (348.L7)
: t7L2.6A kN > p ,hence O.K.

Mu.:Pu..(0.5,8-C2.8)
C, = 0.416 k" = 0.416 x 4041450

: 0.374
Muc :1364.50 x (0.5 x 450 - 0.374x 450) = 77.52 pp-.
Muvr: M,. + Muscorar)

= 77.5?_ + (27 .0L)
: 104.53 kN-m

P,lP", : O.7rs
For P,r/Puz<= O.2, ctn: 1.0
For PulPuz >= 0.8, crn = 2.0
For P"/Puz = 0.715, cn: 1,858
((M*/ M*r)%) + ((M,y/M,yrX")

= ((34.04/95.6L) 1 8s8) + ((93.421104.53)1.858)

= 0.958 < 1.o,hence O.K.

Ties Details :
Load combination for ties design = 1.50 DL + 1.50 LL
Calculation of diameter of ties :
As per IS 456: 2000 Clause 26.5.3.2 (c), the diameter of the polygonal links or
lateral ties shall be not less than the following

i) one-fourth the diameter of the largest longitudinal bar = L6/4 = 4 mm
ii) in no case less than = 6 mm

Required diameter = maximum of (4, 6) = 6 mm
Provlde 8 mm diameter for ties.

Calculation of spacing of ties i
As per IS 456: 2000 clause 26.5.3,2 (c), the pitch of transverse reinforcement shall be

not more than the least of the followinq distances.
i) the least lateral dimenslon of the coripression member = 325 mm
ii) sixteen times the smallest diameter of the longitudinal reinforcement bar to

be tied
=16x16=256mm
iii ) 300 mm



Required spacing = minimum of (375,256,300) = 256 rt
# Provide ties 8 @ 250 mm c/c

SUMMARY !

rectangular section : 450 x 375 mm
#16 - 8 nos. (1608 mmzl
ties #8 @ 250 mm c/c
2 legged ties along width and

General Design Parameters I
Below Floorl - Default Level at 3.000 m
Column slze, (B x O; = 459 x 375 mm
From analysis results,loads on column
Axial foad,(P) :2037.27 kN

Momentx,(Mx) = 9.71 kN-m
MomentY,(My) = 86.71 kN-m

fcr< = 25.00 N/mmz
fy = 415.00 N/mm2

Load combination: 1.50 DL + t.so LL

Cof umn height,(L) :2775 mm

Column Name Orientation Angle
c7 0.00

Check For Slenderness I

Slenderness Ratiox: ( L x Effective Length Factorx ) / Depth

= (2775 x 1.000 ) /375 = 7.4O <= 12.00,

column is not slender in this direction.

Slenderness RatioY: ( t_o x Effective Length Factory ) / Width

= (2775 x 1.000 ) / 45O = 6.17 <= 12.00,

column is not slender in this direction.

Mluineccen : 40.745 kN.m

My,MinEcc€n : 41.866 kN.m

M, = max( M*,M,_MinEccen) + N4uaddx = 40.74S kN.m
My = max(My, My-MinEccen) + Muaddy = 86.710 kN.m

Calculat:on Of Eccen_tricities :
As per IS 456: 2000 Clause 25.4.a11 columns shall be designed for minimum



eccentricity
equal.to the qls,upported rength of the corumn/so0 prus raterar dimension/3o, subject toa minimum of 20 mm.

Actual eccenx: Mx /p = 9.7L/2037.27 = 5 mm
Actual ecceny : My / P = 86.7f/2O37.27 = 43 mm
eccenxMrn = (V500) + (D/3O) = (2775/SO0) + (375/30) = 18 mm
€CC€rlxy|1 = max( 18,20)= 20 mm
€cc€r'f yy;a : (V500) + (B/30) = (2775/S0O) + (450/30) = 21 mm
eccenyMin = max(21,20) = 20 mm
eccenx = max(Actual €cc€Dx,€cc€r'txvin) = max(5,20) = 20 mm
ecceny = max(Actual €cc€ny,€cc€nyy;n) = max(43,21) = 43 mm

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed O.O5 times the lateral dimension,
the column will be designed as an axially loaded column.
eccenx(2o mm) > O.O5 x 450(23 mm)
and eccenY(43 mm) > 0.05 x 375(19 mm)

Hence the column will be designed as a column with biaxial moments.
Provided steel ;

Provide #t2 - 16 nos. + #L6 - 4 nos. (2614 mm2)
Biaxial Ch6ck Calculations :

For X axis :

Row No.
(t) (mm')

el fi
(N/m]n2)

fd
(N,hm1)

(frr - fa)
lN/mrn2) (kN)

x
(mm) (kN-m)

1 t307 0.00304 354.29 11.15 343.14 448.45 L40 62.56
L307 0.00040 79.97 4.01 75.90 99.20 -L40 - 13.84

Total 547 .65 44.72
xux :369 mm Puc = Cr.fcr.B.D
Cr = 0.36 k, = 0.36 x 369/375 = O.354
P.lc = 0.354 x 25.00 x 450 x 375

= 1495.02 kN

Purr : P.c + Pusgorar)

: t495.02 + (547.65)
= 2042.67 kN > p ,hence O.K.

M,.:P,c.(0.5.D-Cr.D)
Cz =O.4t6 k, = 0.416 x369/375

:0.410
M,,c :1495.02 x (0.5 x 375 - 0.410 x 375) = 56.74 L1U-.
Mu"r : l'4," + Musfiotat)

:50.74 + @e.72)
= 99.46 kN-m

For Y axis :



Row No.
(t) mm2)

et frr
(N,/rnm:) (N/mm2)

(frr - fa)
(N/mm2) (kN)

Xl
(mm) (kN-m)

1 402 0.00310 354.79 11.15 343.64 138.19 177 24.46
zzo 0 .0027 6 5J!,62 11.15 340.67 77 .06 IJO 10.49

J 226 0.oo244 343.57 11.15 7JZ.+Z 75.L9 97 7 71

+ 226 0.002L2 332.05 11,15 320.90 72.59 58 +,23
0.00179 316.98 11.03 305.94 59.20 19

6 226 ).oo!47 29L.7 3 70.37 ZUl.JO 53.64
7 226 1.001 15 229.88 J.!5 220.7 4 49.93 -58 -2.9r
I tzo 0.00083 165.35 7 .3t 158.04 35.75 -97 -3.48
9 azo 0.00050 100.8 2 4.9L 2L.69 -136 -2.95
10 +02 0.00016 32.98 t.76 3L.22 12.5 5 -t77

Total 615.79 3 5.04
xuv :422 mm P,. = Cr,f"r.B.D
C1 = 0.36 ku = 0.36 x 422/450 = O.338
Puc :0.338 x 25.00 x 375 x 450

: 1423.83 kN

Puvr : Pu" + Pusgotat)

= L423.83 + (61s.79)
= 2039.62 kN > P ,hence O.K.

M," : P,rc.(0.5.8 - Cr.B)

C, = 0.416 ku = 0.416 x 422/450
:0.390

M,. :1423.83 x (0.5 x 450 - 0.390 x 450) = 76.49 L11-.
Muyr=M,.+Mus(rotat)

= 70.48 + (35.04)
: 105.52 kN-m

PulPu, - 0.759
For P"lPuz<= O.2, crn = 1.0
For P,,/Puz >:0.8 | cln:2.0
For PulPrj,: 0.759. s.: 1.932
((M,*/ M*,)i) + ((M,y/Muyr)"")

= ((4O.7s/99.46)1 r3r) + ((86.71l 10s. s2)1.e3r)

= 0.863 < 1.0,hence O.K.

Ties Details l
Load combjnation for ties design = 1.50 DL + 1.50 LL
Calculation of diameter of ties !
As per IS 456: 2000 Clause 26.5.3.2 (c). the diameter of the potygonal links or
Iateral ties shall be not less than the following

i) one-fourth the diameter of the largest Iongitudinal bar = !6/4 = 4 mm
ii) in no case less than = 6 mm

Required diameter = maximum of (4,6) = 6 mm
Provide 8 mm diameter for ties.



'

(
Calculation of soaclng of tles :
As per IS 455: 2000 Clause 26.5.3.2 (c), the pitch of transverse retnforcement shall be

not more than the least of the following distances.
i) the least lateral dimenslon of the compresslon member = 375 mm

. li) sixteen times the smallest diameter of the longitudlnal reinforcement bar to
be tied

=16x12=192mm
iii) 300 mm
Required spacing = minimum of (375, r92,300) = 192 rt

# Provide tles 8 @ 190 mm c/c

SUMiIARY :

rectangular section : 450 x 375 mm
#f2 - L6 nos. + #16 - 4 nos. (2514 mm
ties #8 @ 190 mm c/c
2 legged ties along width and

F. Sn:IDHYA, &tg,{.Civ!!) i'..1.€ i$t:':: rt.},
GfSp.cjTrF LgsfitNeER

cmafEfClffged Structural lii:Sircer' No.SETGR-nrt9r03r0'14
51, Plot No. 108, 3rd Strcet, LIC Nagar,

Medlpakkam, Chonnai-600 091.
Mobile: +91 9543?$10i0

Email : sendhya.ragl ;;,ilii;lail.cot
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PROJECT ! INDRNGR
PLAN I INDRNGR
JOB NO,
DATE

lo
I o2l20/22

REF. NO. :

TIME i
STRUDS Version :Building Version I 1.760

12:12!52
7.O,O

beam
Ioad

Combi
No

Load Combination
Load

Combi
No

Ioad Combination

I 1.50 DL + 1.50 LL z
1.20 DL+ 1.20LL + 1.20 EQL
X+

3
l.20DL+ t.20LL + 1.20 EQL
X- I |.20 DL + 1.20 LL + 1 .20 EQL

Y+

5
1.20 DL + t.20LL + 1.20 EQL
Y. 5 L50 DL + 1.50 EQL X+

7 1.50 pL + 1.50 EeL x- | 18 li.j0 DL + r .50 EeL y+
1.50 DL + 1.50 EQL Y-9

tr'loorl - Default Level

Load Combinations used in

Design of Beam Group : BGtl P. SANDH'/A, B.E. (Civii) r#.8 {oirui.r,t.i,
STRUCTURAL ENGINEER

CMDA Registered Structural Engineer- No.SE/GR-II/19/03'014
S1, Plot No. 108,3rd Street, LIC Nagar,

Madipakkam, Chennai-60t C91.
Iti'io!)ile: +91 9543:i5': i):?0

Emaii : :;r:dfya.raU I'J-;4aii.com

bpft

Beam :

Material Properties :

fck : 20.000 N/mmB
f! : 415.000 N/mmB

l.Desig[ Data !

1. l)Dimensions:

Beam Type

widrh (b)

Total depth (D)

811

: 'Rectangular Beam'
: 230 mm
: 800 mm



'(
Effective Tension Cover = 33mm
Effective Compression Cover = 33mm

Clear side Cover = 25mm

Effective depth (d) =767mm
SPan :1.300m

Clear Span (L) : I .300m

l,2)Loading o]n the 8€am I

1.2.l)Self wt. of beam : -4.600 kN/m
1.2.2)Slab Load
Dead Load :

Triangular Load in kN/m
St.Pt 0.000 m L: 1.300 m Max. Value: -6.825 kN/m

UDL inkN/m
St.Pt 0.000 m L: 1.300 m Max. Value: -7.688 kN/m

Livel,oad
Triangular Load in kN/m
St.Pt 0.000 m L: 1.300 m Max. Value: -2.600 kN/m

UDL inkN/m
St.Pt 0.000 m L: 1.300 m Max. Value: -1.500 kN/m

1.2.3)Wall Load
UDL inkN/m
St.Pt 0.000 m L: 1.300 m Max. Value = -4.845 kN/m

2.Computation of Area of steel :
2.1) Flexural Steel at Top and Bottom
2. l. 1)Computation of theoretical steel

At length
0.000
L

t.100
L

0.200
L

0.300
L

0.400 0.500
L

0.600
L

0.700L 0.800L 0.900L 1.000L

B.M. Hog
in k}[-m 0.000 0.000

18.55
5

43.96
6

71.68
2

99.96
3

128.8 158.31
3

188.43
l

219.20
7

250.66
7

Load
Combi-
No

6 I I I 1 1 I

B.M. Sag
in kN-m

36.03
7

10.67
0

0.000 0.000 0.000 0.000 0.000 0.000 c.000 0.000 ).000

Load
Combi-
No

1 7 I 1 I I I 1 I I

Iorsion
in kN-m

33.31
2

JJ.J I
z

33.31
2

33.31
2

JJ.'I
z

33.31
2

JJ.J I

z
JJ,ttz 33.312 33.312 ).1.5 | L

Load
Combi-
No

9 9 9 I 9 9 I 9



Eq.B.M.
IIog
in kN-m

51.71

5

77.08
z

106.3

)7
131.7
18

1s9.4
J)

187.7
16

216.5
6)

246.06
6

276.t8
2

106.95
9

)38.42
)

Eq.B.M.s
8g
in kN-m

123.7
89

98.42
l

69.19
8

43.78
6

16.07
0

0.000 0.000 0.000 t.000 0.000 1.000

Top
A.t-""q,
in mmB

191.0
/11

288.1

t4
402.9
85

505.7
30

621.1
09

742.7
46

871.4
27

1008.1
00

1153.9
44

1310.4
47

t479.5

Bot
Ast_r"q.

in mmB

473.3

71

J/l.o
60

257.6
90

161.1
72

58.43
z

0.000 0.000 0.000 0.000 0.000 0.000

Max.Area of steel req. at Top :1479.547 mmB at 1.000L
Max.Area of steel req. at Bottom: 473.371mmB at 0.000L
2.1.2)Minimum and Maximum Steel Checks :

a)Minimum Steel Check as per IS 456:2000 Clause 26.5.1.1(a)

Ast:(0.85xbxd)/t
= 36L322mhB

b)Maximum Steel Check as per IS 456:2000 Clause 26.5.1.1(b)

As=0.04xbxD
: 7359.997 mmB

2.1.3)Provided Steel
2.1.3.l)Provided Bottom Steel :

Straight bars :2 -#16 +1 - #12
Curtail Bars

Total Area of Steel at bottom at 0.000L = 515.221 mmB > Aq,"q. (O.K.)

2.1.3.2)Provided Top Steel .

Straight bars =4 -#20 +2-#12
Extra bars at Left
Extra bars at Right :2 - #20 0.940,0.940 +t - #12 0.940,0.940
Total Area ofsteel at Top
At Left Support : 1482.832 mmB

At Right Support :2224.248 mmB

2.2)Computation of Shear Reinforcement(Stinups) :



r""" = 0.675 N/mmB

Sumin : 450 mm

Note :

Design Shear - (Equivalent S.F.)-(%")
Vu,r : ( T"/br + V,/2.5xd/dl)
Where,
Tu : Torsional moment,
V, : Ultimate shear force
b1 : Center to center distance between corner bars in the direction of width
dl = Center to center distance between corner bars in the direction of depth
(As per Clause 4l .4.3 of IS 456:2000)
If Design Shear < Vurl then Design Shear : Vo,1
Vu.r : Minimum shear for torsional transverse Reinforcement
2.2.1) Computation of Steel

2.2.2)Provid,ed Shear Steel (Stirups) :

Nominal Zone :#8 @ 125 mm c/c {iom 0.000 to 1.250 .

At
length

0.000L c.100L 0.200L 1.300L 0.400L 0.500L 0.600L 0.700L ).800L 0.900L 1.000L

S.F.in
KN

201.27
3

205.7g

8

210.32
z

214.84 219.37
0

223.89
5

228.41
I

232.94
3

237.46
7

241.g9
z

246.51
5

To

in kN-
m

33.312 )J.J I L ) ).) lz t5.JlL ) J..t LZ 33.312 )).Jlz ))-J tL )J.J IL 15,5 tZ t'J.) \ z

Eq.
s.F.
in kN

433.00
8

437.53
z

442.05
7

446.58
I

451.10
5

455.62
9

460.15
4

464.67 469.20
z

473.72
6

178.25
)

Vwr
in kN

330.12
3

332.07
8

334.03
3

335.98 337.94
l

339.89
6

341.85
3

343.80
I

345.76
3

147.71
8

t49.67
l

Vuc
in kN

103.08
z

103.08
2

103.08
2

119.14
n

t19.14
+

119.14
4

119.14
4

119.14
+

119.14
4

119.14
4

119.14
4

Design
Shear
in kN

330.12
3

334.45
0

l
+

38.97 335.98
8

337.94
3

139.89
I

341.85
3

345.53
3

350.05
8

354.58
z

359.10
6

Spacin
g req.
in mm
for 8
Dia

lo/ 166 164 t64 163 162 161 160 159 157 78



Note : Nominal zone is where No Shear Reinforcement is needed.
Hence provide minimum Shear Reinforcement of O.ii o
(As per Clause 26.5.1.5 of IS 456:2000)

Design of Beam Group : BGl2
Beam : Bl2

Material properties :

lck = 20.000 N/mmB
fy = 415.000 N/mmB

l.Design Data I

Effective Tension Cover = 33mm
Effective Compression Cover : 33mm

l.l)Dimensions:
Beam Type
width (b)

Total depth (D)

Clear side Cover
Effective depth (d)
Span

Clear Span (L)

= 'Rectangular Beam'
= 230 mm

= 450 mm

=25mm
:4l7mm
= 2.300m

= 2.300m

1.?).fqadlno on the Beam :
1.2.1)Self wt. of beam :_2.5g8 kN/m
1.2.2)SlabLoad
Dead Load :

Trapezoidal Load in kN/m
St.Pr 0.000 mL:2.300 m Max. Value = -6.825 kN/mIIDL inkN/m

- .St.Pt 
0.000 m L = 2.300 m Max. Value : -7.6S8 kN/mLlveload

Trapezoidal Load in kN/m
St.Pt 0.000 mL:2.300 m Max. Value: -2.600 kN/m

UDL inkN/m
St.Pt 0.000 mL : 2.300 m Max. Value : -1.500 kN/m

1.2.3)Wall Load
UDL in kNim
St.Pt 0.000 m L:2.300 m Max. Value: -4.845 kN/m2.Computation of Area of steel :



2.1) Flexural Steel at Top and Bottom
2.1.1)Computation of theoretical steel

At Iength 0.000L
0.100
L

).200
L

0.300
L

0.400
L

c.500
L

0.600
L

0.700
L

0.800
L

).900
L

1.000
L

B.M. Hog
in kN-m

134.28
I

105.7
)z

79.02
0

54.22
l

31.29
7

10.14
5

18.48
5

29.72
5

42.45
2

56.57
0

71.98
4

Load
Combi-No

7 7 7 7 7 7 6 6 6 5 6

B.M. Sag
in kN-m 12.684 12.10

3
9.685 5.352 0.000 0.000 9.328

27.21
)

43.62
I

58.63
l

72.34
9

Load
Combi-No

o 6 6 6 1 I 7 7 7 7 7

Torsion
in kN-m 7.917 7.917 7.917 7.917 7.917 7.917 7.917 7.917 7.917 7.917 7.9t7

Load
CombiNo I 9 o I 9 I
Eq.B.M.II
0g
in kN-m

148.05
0

119.5

0l
92.78
I

67.99
z

45.06
6

23.91

+

32.25
4

43.49

I
42.45
z

)b.) /
)

71.98
4

Eq.B.M.S
ag
in kN-m

12.684 12.10
3

9.685 5.352 0.000 1.624 9.328
27.21

9

s7.39
0

72.40
z

86.1 1

8

Top
Ao-*n.
in mmB

I 189.9
4l

984.0
LJ '-'

507.2
/J

321.7
16

164.7
02

225.2
05

309.6
27

409.7
40

527.3
60

oo).J
,,t A

Bot
A"t-t q.
in mmB

278.09
7

178.7
54

161.4
18

130.6
98

0.000
24.t9
8

158.8
72

290.4
94

419.2
04

545.1
98

668.7
+7

Max.Area of steel req. at Top = 1189.941 mmB at 0.000L
Max.Area of steel req. at Bottom : 668.7 47 mmB at 1.000L
2.1.2)Minimum and Maximum Steel Checks :

a)Minimum Steel Check as per IS 456:2000 Clause 26.5.1.1(a)

As:(0.85xbxd)/t
= 196.442 mmB

b)Maximum Steel Check as per IS 456:2000 Clause 26.5.1.lft)

A",-0.04xbxD
: 4140.000 mmB



2.1.3)Provided Steel
2.1.3.l)Provided Bottom Steel :

Straight bars :3 -#16+1 -#12
Curtail Bars

Total Area ofSteel at bottom at 1.000L:716.283 mmB > Au_..'. (O.K.)

2.1.3.2)Provided Top Steel :

Straight bars =2 - #20 +1 -#12
Extra bars at Left = +2 - #20 0.940,0.940 +1 - #12 0.940,0.940
Extra bars at Right
Total Area ofsteel at Top

At Left Support = 1482.832 mmB
At Right Support : 7 4l .416 mmB

2.2)Computation of Shear Reinforcement(Stirrups) :

ruu" :0.566 N/mmB

Su.;n : 313 mm

Note:
Design Shear : (Equivalent S.F.)-(V"")
Vusr : ( TJbr + V"/2.5xd/dr)
Where,

\: Torsional moment,
\ : Ultimate shear force
b1 : Center to center distance between corner bars in the direction of width
d1 : Center to center distance between comer bars in the direction of deoth
(As per Clause 41.4.3 of IS 456.2000)
lf Design Shear < Vu,1 then Design Shear: Vu,1
Vurl : Minimum shear for torsional transverse Reinforcement
2.2.1) Computation of Steel

At
length

0.000L 0.100L 0.200L ).300L ).400L ).500L 0.600L 0.700L t.800L 0.900L 1.000L

S,F.in
kt{

t27.98
z

120.20
2

112.00
5

t03.67
3

95.7s4 88.246 81.155 74.481 68.223
64.270 59.695

I.,
in kN-
m

7.917 7.917 7.917 7.917 7.917 7 .917 7.917 7.917 7.917 7.917 7.917

Eq.
S.F.
in kN

183.05
7

175.27
8

167.08
z

158.75
4

150.82
9

t43.32
2

136.23
I

129.55
5

123.29
8

119.34
6

124.77
)



Vurr
in kN

121.26
z

I I /.Ol
I

I r 3.86
l

110.00
I

106.33
0

102.85
I

99.566 )6.473 93.574 91.742 )4.256

Vuc
in kN 69.372 59.372 59.372 59.372 69.372 54.322 54.322 54.322 54.322 54.322 54.322

Design
Shear
in kN

121.26
z

117.65
I

113.86
0

110.00
1

106.33

l
102.85
I

99.s66 ,o.1 | 3 93.574 91.742 94.256

Spacin
g req.
in mm
lor 8
Dia

122 126 130 135 139 144 149 153 158 161 157

2.2.2)Provided Shear Steel (Stimrps) :

Nominal Zone :#8 @ 100 mm c/c from 0.000 to 2.300 . p. SANDHYA,€.E.J?iB,$i?[.t','.0,,

Note : Nominal zone is where No Shear Reinforcemefiil{pfrffii+;Le$-ilifffi$iilr'""*
Hence provide minimum Shear Reinforcement of 0.7!$ pr.i-f1". ibs, brd St eet, Lrc Nagar,
(As per clause 26.5.r.s of IS 456:2000) ' r'.,ll"T,lll,iil!?llli?330*t

Fmait : sandhya'rag1@gmail'com

bNw
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JOB NO. I O REF. NO. :

3lli,",",",.";l7#"']lli***",,;l.ilFo9rH{tff 
tJ;,J:lJJ$ic.**,''

pesiqn of stabs : pefautt Levet rt,r,,lll,X".;J".,1:tdffiTii!r1!$1t*

PROJECT : INDRNGR
PLAN I INDRNGR

As per clause 23.2.1 of IS 456:2000o
(Sp.n/Depth) Ratlo Modlflc.tlon Factor

(a)
Baslc Factor

(b)
PermlEslble Ratlo

(axb)
ttatus

9.600 2.114 20.000 +2.281 ]K

:ilUJtri.ril.com
Design Method : Limit State Method 9)I^12 ,

Design Code : IS 456:2000

Design Of Slab

Slab Name : S1l
Slab Type : OneWay Slab

Grade of Concrete :M25

Grade ofSteel : Fe4l5

Dimensions : Lx:3.000 m,Ly: 1.200 m,Thickness: 150 mm
Span Ratio : Longer/Shorter = 2.500

Boundary Condition : Simply supported slab
Loading on Slab :(Table 1)
Total DL: (1) + (2) + (:

S€lf
Welght

(1)
kl{/m'

Floor
Finl6h

(2)
kN/m2

Sunk
Load
(3)

kN/m'

fotal DL

(4)
kN/m2

Llve Load

(s)
kN/m'

fotal LL

(6)
kN/m2

Total Doslgn
Load

r.s x I(4)+(6)l
kN/mr

3.750 1.500 3.000 8.250 2.000 2.000 15.37 5

Deflection Check :(Table 2)

Moment And Steel Calculations :

Coefficients (cr* and ot") are computed as per clause D-1.1 ofIS 456:2000:
M":d,.xWxL*xL*:
Mr:crrxWxL^xL*:
where
M*,Mv: moments on strips of unit width spanning L,. and L, respectively,
W : Total Design Load : 15.375 kN/mz
L* : Shorter span : 1 200 m

Position Moment
kN-m per mette

mm2

Ste€l Dotall
dia @ spc mm c/c per metre

mm2

Remark

\4ain Mid Span 2.768 180.000 #8 @200 251.327



Provide #8 @275 (152.784 mmz) as Distribution Steel

lllnimum Steel Chcck :

As per olause 26.5.2.1 ofIS 456:2000:

Minimum area of steel For Main Steel = 0.12 x C/S Area

Minimum area of steel

c Mol ne gis=tereES00ffi aft lir? gi neer

-----p1o11

sl' lMtdio"kk"t' 
chennai-cco 091'

Diiobilo: +91 954335 1 f 1$

ffisk#



q,

PROJECT : INDRNGR
PLAN : INDRA NAGAR

DATE 2 O2l2Ol22
Building Version I 1,14O

REF, NO. i

TIME | 11152!29
STRUDS Version i Struds v12

Earthquake Load Generation Meth:pd : Response Spectrum Method
WaIl Load Transfer Tlrre : Half toplrnd half bottom lqad is transferred qn
floqr

Modal Combination Method! SRSS

Parameters Values
Seismic zone factor,Z 0.160

lmportance factor,I 1.000

Response reduction factor.R 3.000

Percentage damping 5 o/o

No of Modes l
Soil type Medium Soil

Percentage Design Live Load:

EQ Loads Generated Ey Response Spectrum!

Floor Wise Distribution of Base Shear

Floor o/o Floor o/o Ftoor o/o Ftoor o/o

Floorl 25.000
FIRST

FLOOR
25.000

SECOND
FLOOR

25.000
THIRD
FLOOR

25.000

FOURTH
FLOOR

25.000 TERRACE 25.000 HEADRM 25.000 OHT 0.000

Floor Base Shear
X - Direction EQX Y - Direction EQY

Value
(kN)

7o Contribution Value
(kN)

o Contribution

Floorl 20.391 3.663 t6.490 3.909
FIRST FLOOR 50.990 9.160 40.735 9.657

SECOND FLOOR 8l .290 t4.604 63.772 15.118



THIRD FLOOR 108. 165 t9.432 83.085 19.696
FOURTH FLOOR 129.688 23.298 97.400 23.090

TERRACE 141.482 25.417 103.764 24.598
HEADRM 17.135 3.186 12.031 2.852

OHT 6.903 \.240 4.558 1.080
<<6 KAA 100.000 m.834 100.000

Distribution of Floor Base Shear to Column
Floorl EQX :20.391kN EQY: 16.490 kN
Column

Node No. Base Shear

X- )irection EQX Y - Direction EQY
Value
(kN)

7o Contribution Value
(kN)

o/o Contribution of
Floor total Floor Total

41 0.505 2.477 0.091 0.418 2.537 0.099
42 0.411 2.014 0.074 0.346 2.100 0.082
47 0.722 3.543 0.130 0.643 3.902 0.153
48 0.754 3.696 0.135 0.683 4.142 0.162
29 1.053 5.163 0.189 0.932 5.655 0.221
30 1.072 5.255 0.193 0.966 5.855 0.229
76 1.022 s.014 0.184 0.764 4.633 0.181
77 0.809 3.970 0.145 0.617 3.740 0.146
79 0.826 4.051 0.148 0.607 3.681 0.144
25 0.894 4.3 85 0.161 0.794 4.816 0.188
26 1.081 5.299 0.194 0.924 5.604 0.219
7l 1.538 7.542 0.276 1.193 7.238 0.283
68 L052 5.r60 0.189 0.844 5.117 0.200
63 t.222 5.994 0.220 0.921 5.584 0.218

62 1.259 6.176 0.226 0.875 5.307 0.207
73 0.539 2.645 0.097 0.353 2.140 0.084
74 0.874 4.286 0.ts7 0.625 3.791' 0.148
66 0.816 4.003 0.147 0.644 3.902 0.153

38 0.426 2.091 0.077 0.386 2.339 0.091

37 0.571 2,802 0.103 0.540 J.Z IO 0.128
34 u.)t) 2.524 0.092 0.458 2.778 0.109

-) -) 0.424 2.081 0.076 0.346 2.099 0.082
54 1.1l0 s.441 0.199 0.859 5.209 0.204
)) 0.895 4.390 0.161 0.751 4.556 0. 178

t 20.391 r00.000 3.663 16.490 100.000 3.909



FIRST FLOOR EQX : 50.990 kN EQy _ 40.735 kN
Column

Node No, Base Shear
X - 

-Djrection 
EeX Y - Direction Eey

Value
(kN)

% Contribution Value
(kN)

% Contri )ution of
Floor iTotal Floor Tota I

t02 t.439 2.822 10.259 1.088 2.671 0.258
103 r.Jz) 2.594 0.238 1.020 2.504 0.242
108 1.781 3.493 0.320 1.417 3.477 0.336
109 1.838 3.605 10.330 1.491 3.660 0.353
89 ) \ra 4.960 0.454 2.099 s.152 0.498
90 2.570 s.040 10.462 2.t75 5.340 0.516
134 2.476 4.856 10.44s 1.750 4.295 0.415
rt4 2.044 4.008 10.367 1.534 J. /O) 0.364
ll6 2.057 4.034 0.370 1.624 3.986 0.385
85 2.298 4.507 0.413 1.976 4.850 0.468
86 2.727 5.348 10.490 2.434 s.974 0.s77

100 J.IJ+ t.)zJ 0.671 3.085 7.572 0.731
129 2.609 5.117 0.469 2.042 5.012 0.484
124 l3.0t j 5.908 0.541 2.210 5.425 0.524
123 | 3.070 6.021 0.552 2.286 5.612 0.542
131 r.384 z.tl) 0.249 0.984 2.4r7 0.233
tJz 2.139 4.196 0.384 1.505 3.695 0.357
127 1.883 3.693 0.338 1.388 3.407 0.329
80 1.095 2.147 0.197 1.064 2.611 0.252
97 1.465 2.873 0.263 r.J /o 0.326
94 1.342 2.63r 0.241 t.163 2.854 0.276
93 r.086 2.129 0.195 0.950 2.331 0.225
83 2.785 5.463 0.500 2.246 5.5 l5 0.533
84 2.303 4.516 0.414 1.83 1 4.496 0.434
t 50.990 100.000 9.160 40.735 100.000 9.657

sEcoND FLOOR EQX: 81.290 kN EQy: 63.772 kN
CoIumn



163 2.454 3.019 0.441 1.781 2.793 0.422

164 2.353 2.894 0.423 1.744 2.734 0.413

169 2.793 3.436 0.502 2.109 3.307 0.500

170 2.878 3.540 0.517 2.2t9 3.480 0.526

l)u 3.953 4.863 0.710 J.to/ 4.965 0.751

l5t 4.007 4.930 0.720 3.279 5.142 0.777

174 3.852 4.739 0.692 2.658 4.168 0.630

t75 3.243 3.989 0.583 2.418 3.791 0.573

t77 3.269 4.021 0.5 87 2.612 4.095 0.619

146 3.751 4.615 0.674 3.t41 4.925 0.745

147 4.342 5.341 0.780 3.827 6.002 0.907

l6l 5.854 7.201 1.052 4.844 7.597 1.148

158 4.135 5.086 0.743 3.180 4.986 0.754

l6) 4.736 5.826 0.851 3.406 5.341 0.807

t84 4.847 5.963 0.871 3.612 5.665 0.856

189 2.252 2.770 0.405 1.622 2.543 0.384

172 3.324 4.089 0.597 2.318 3.635 0.550

lft) 2.933 3.609 0.527 2.088 3.274 0.495

138 1.799 2.213 0.323 1.748 2.740 0.414
lJ I 2.364 2.908 0.425 2.186 3.428 0.5 l8
155 2.183 2.686 0.392 1.850 2.901 0.439

154 1.780 2.190 0.320 1.553 2.435 0.368

t44 4.419 5.436 0.794 3.513 5.508 0.833

145 3.770 4.637 0.677 2.898 4.544 0.687

81.290 100.000 14.604 63.772 100.000 15.118

THrRD FLOOR EQX: 108.165 kN EQy: 83.085 kN
Column

Node No.

X - Direction EQX Y - Dlrection EQY

Value
(kN)

o/o Contribution Value
(kN)

7o Contribution of

Floor I Otal Ftoor Total
201 3.409 3.152 0.612 2.407 2.897 0.571
200 3.348 3.096 0.602 2.416 2.908 0.573

227 3.669 0.659 2.674 3.218 0.634

226 3.77 s 3.490 0.678 2.81 1 3.384 0.666

192 5.193 4.801 0.933 4.052 4.876 0.960

212 5.25 | 4.855 0.943 4.187 5.040 0.993

230 5.0r1 4.633 0.900 3.418 4.t14 0.810

229 4.289 3.96s 0.770 3.t75 3.822 0.753



190 4.000 0.777 3.442 4.143 0.816
196 4.993 4.616 0.897 4.065 4.893 0.964
195 5.859 5.4t6 1.052 5.031 6.055 1.193

235 7.699 7.118 1.383 6.269 7.545 1.486
238 5.482 5.068 0.985 4.137 4.979 0.981
243 6.247 5.775 t.tzz 4.400 5.295 1.043
244 6.404 5.920 1.150 4.687 s.642 I 111

3.023 2.795 0.543 2.164 2.60s 0.513
232 4.326 3.999 0.777 2.990 3.598 0.709
240 3.869 3.577 0.695 2.690 3.238 0.638
204 1.4J3 2.267 0.441 2.55) 2.810 U.))J
205 3.184 2.944 0.572 2.880 3.466 0.683
208 2.964 2.740 0.532 2.449 2.947 0.581
209 2.427 2.244 0.436 2.070 2.492 0.491
220 5.951 s.501 1.069 4.599 ).JJ) 1.090
219 5.014 +.oJo 0.901 3.736 4.497 0.886
t 108.165 100.000 t9.432 83.08s 100.000 19.696

FOURTH FLOOR EQX : 129.688 kN EQy : 97.400
CoIumn

KN

Node No.

X - Direction EQX Y - Direction EQY
Value
(kN)

Yo Contr bution Value
(kN)

Yo Contri )ution of
Floor Total Floor total

260 4.\52 3.202 0.746 2.863 2.940 0.679
259 4.208 3.24s 0.756 2.966 3.045 0.703
254 4.441 3.424 0.798 3.129 0.742
253 4.512 3.479 0.81 1 3.249 J.JJO 0.770
248 6.151 4.743 1.105 4.687 4.812 t.111

6.210 4.789 1.116 4.837 4.966 1.147
288 5.845 4.507 1.050 3.967 4.073 0.941
287 5.144 3.967 0.924 3.782 3.883 0.897
285 s.126 3.952 0.921 4,044 4.152 0.959
252 s.739 4.425 1.031 4.529 4.650 1.074
25r 7.384 5.694 1.327 6.143 6.307 1.456
293 9.124 7.036 1.639 I.ZOt 7.461 |.723
296 6.5 83 s.076 l. 183 4.865 4.99s 1.153
270 7.492 s.777 t.346 5.158 5.296 1.223
271 7.s94 5.855 1.364 5.430 ).t /f |.287
291 3.61I 2.785 0.649 2.s60 2.628 0.607



290 5. 104 3.936 0.917 3.497 3.590 0.829
298 /+. J Ot 3.521 0.820 3.116 3.199 0.739
263 2.984 2.301 0.536 z. to) 2.838 0.655
264 3.880 2.992 0.697 3.420 3.511 0.81 I
267 3.650 2.815 0.656 2.93s 3.014 0.696
268 2.967 2.288 0.533 2.460 2.526 0.583
279 7.502 5.785 1.348 5.608 5.758 1.329
278 5.717 4.408 1.027 4.122 4.232 0.977
t 129.688 100.000 23.298 97.400 100.000 23.090

TERRACE EQX: 141.482 kNEQy: 103.764 kN
Column

Node No. Base Shear

X - Dlrection EQX Y - Direction EQY
Value
(kN)

7o Cont ribution Value
(kN)

70 Contribution of
Floor Tota I Ftoor Total

310 4.829 3.413 0.867 J.Z) I 3.120 0.767
309 4.163 2.942 0.748 2.849 2.746 0.675
304 5.034 3.558 0.904 3.407 3.284 0.808
303 5.176 3.658 0.930 J,) /b 3.446 0.848
350 6.967 4.924 r.252 5.192 5.003 1.231
349 7.069 4.996 1.270 5.379 5.184 1.275
335 6.307 4.458 I.I JJ 4.271 4.116 1.013
334 5.064 3.579 0.910 3.696 3.562 0.876
Jtz 5.495 3.884 0.987 4.315 4.158 t.023
354 5.663 4.003 r.017 4.305 4.149 1.021
353 8.945 6.322 1.607 7.191 6.930 t.705
340 r0.664 7.538 1.916 8.329 8.027 r.975
.).+J 6.777 4.790 1.217 4.897 4.719 1.161
320 7.609 5.378 1.367 s.l l3 4.927 1.212
JZ I 9.035 6.386 LOZS o-32I 6.097 1.500
338 3.661 2.588 0.658 2.579 2.486 0.611
J5I s.234 3.700 0.940 J.))J 3.424 0.842
Jll s.t34 3.629 0.922 3.441 ).)tt 0.816
JIJ 3.080 2.177 0.553 2.782 2.681 0.660
3t4 4.002 2.828 0.719 3.432 3.307 0.814
345 3.686 2.605 0.662 2.879 2.775 0.683
346 3.r09 2.197 0.559 2.511 2.420 0.595
329 9.149 o.+o / 1.644 6.599 6.360 t.564
328 5.631 3.980 1.012 3.903 3.761 0.925



HNADRM EQX: 17.735 KN EQY: 12.031 KN
Column

oHT EQX: 6.903 kN EQY: 4.558 kN
Column

t 141.482 100.000 25,417 103.764 100.000 24.598

Node No.

X - Direction EQX Y - Direction EQY
Value
(kN)

Yo Contribution Value
(kN)

7o Contribution of
Floor Total FIOOT I oral

360 1.654 9.325 0.297 1.054 8.763 0.250
359 1.868 10.531 0.336 t.210 10.059 0.287
358 4.222 23.807 0.759 2.738 22.755 0.649
357 4.027 22.705 0.723 2.654 22.060 0.629
JJ6 2.980 16.801 0.535 z- lo I 18.016 0.514
Jfi 2.985 16.831 0.536 2.207 18.346 0.523
t r7.735 100.000 3.186 12.031 100.000 2.8s2

Node No. Base Shea r

X - Direction EQX Y - Direction EQY
Value
(kN)

% Contribution Value
(kN)

70 Contribution of
Floor Total Floor Tota I

364 0.738 10.694 0.133 0.455 9.985 0.108

365 0.890 12.892 0.160 0.557 12.216 0.132
366 1.527 22.123 0.274 0.960 21.067 0.228
JO-t 1.379 19.971 0.248 0.880 19.302 0.209
302 1.183 17.133 0.212 0.845 r8.547 0.200
JOJ 1 l86 17.t87 0.213 0.861 18.883 0.204

: 6.903 100.000 1.240 4.558 100.000 1.080
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Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

our services doesn’t just end there
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Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

Forms & Templates, Document Generator, Document
Translation, Dictionary

Property Documentation & Workflow Tools

Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Vastu & Property Management Tools

empowering your real estate decisions
with smart tools
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We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam,
OMR Thoraipakkam,

Chennai, India

hello@verified.realestate
+91 9996 12 9996
www.verified.realestate
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