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COLUMN DESIGN 

Column load os per load calculation 
Long Column design os per IS456-2000, Page 71 
Factored Load Pv 
Working load P 

C, 

PROCEDURE: 

Lenglh of column 

Modulus of elasticity of concrete 

Ref IS 456-2000 Cl 6 2.3. I 
Flexural slrenglh of concrele 

Ret IS 456-2000 Cl 6.2.2 

F,1 
F, 
L 

Maximum shear slress ,n concrele for limil slole melhod of design 
Ref IS 456-2000 Tobie 20 Cl 40.2.3 

Permissible bearing stress 

Permissible bearing stress 
Column size 

Minimum Eccentricity,e 
One direction 

Another Direction 
Minimum eccentricity 

Consider Minimum Eccentricity 
0.05'b 

Area of column 
Number of rod 

Area of Steel(A") 
Area of Concrete/A,) 

% of Reinforcement 0.8 

P,, 
p 

Soy 

Column Load 202.06 

Lateral Ties: 

As per IS 456-2000; Clouse 26.5.3.2.c-Poge 49 
Diameter shall not be less than 

Provide 
Spacing 

Sholl not be more 11,on following 
Least d1mens1on of column 

I 6x Smallest dio of column rod 
Not more than 

Minimum of above 
Provide 

Development length in compression 

(Fy/ I 15) 
Page 43,26.2.1 

8 

Ld 

0 
OS 

TIJCt 

Ld 

Ld 

< 
SAFE 

> 
SAFE 

@ 

200 Mt 

C,(0.4 fck• Ac + 0.67 f
y
- A,c) 

Pufl.5 

1.25 - [(lc/O)/48) 

3.06 
0.97 

25 N/mm' 

415 N/mm· 
3.6 m 

m 

25000.00 N/mm1 

3.50 

3.1 

0.45'Fck 
0.45 

N/mm-

N/mm' 

11.25 N/mm' 
300 I 600 Imm 

L/500 + Lateral dimension/30 
17.20 mm 
27.20 mm 

20 mm 
27.20 mm 
15.00 

180000 

5 25 
5 25 

4908.13 mm
1 

175091.88 mm' 
3030959.24 N 
2020639.494 N 

202.06 Tonne 

2.73 < 
SAFE 

200.00 Mt 

25 
4 

6.25 mm dia 
8 mm dio 

300 mm 
400 mm 
300 mm 
300 mm 
150 mmC/c 

0 'os 
4•11111 

Dia of bar 
Stress ,n bar 
Bond stress 

25 l;6t8696 I 
4 

805.512 mm 

0.85' L 

25 

< 

2454.06 mm' 
2454.06 mm' 

4 

25.00 mm 
360.87 N/mm' 

2.8 N/mm' 

27.20 

(0 87'ry) 
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SUMMARY 

Column size 

Rebar 

Lateral tie 

Bond sfless for Compression 

Grode of concrete 

Design Bond Stress.N/mm 

8 @ 

43,1S 456-2000 

Type M20 

Plain 1.5 

Deformed 2.4 

300 X 600 

5 25 

5 25 

150 mmC/c 

M25 M30 M35 M40 & above 

175 1.875 2.125 2.375 

2.8 3 3.4 3.8 
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ISOLATED FOOTING• Regular 

I ood on Column(P) 
Ultimote column Load Pu = ( I .5 xP) 

Self Weight of footing(0. IP) 

Total Load on column for footing 
design 

SBC of soil 
f

c , 
fy 

Tc max 

Xu mo,/d 

Mu limil/ fck x bx dx d = 
Assume looting depth 
Column Size 

Area of fooling, 

Size of footing 
Adopt footing size 
Footing area provided 
Nel upward pressure(P/A) 

Ultimate Design Pressure 

A 

a 

b 

Depth Required for B M Consideration 

(B-b)/? 

B 

p 

(l .5 xp)

1, 

d/2 

• b 

' 

d/2 , a d/2 

d 

L 

?000 kN 

u1 X 2000 
3000 kN 

0.1 I X 2000 
200 kN 

2000 I + 200
2200 
250 kN/m 1 

25 N/mm'

415 N/mm' 

3_1 N/mm'

0.48
0.149
750 mm
0.3 m 
0.6 m 

2200 
250.00 

8.80 m
l 

?. 97 m 
3m 

9.00 m
l 

222.22 < 

SNt 
333.33 kN/m 1 

IS456·2000,P73 

IS456·2000,P70 

B 

300 mm 
600 mm 

250 kN/m' 

section for moment 

(L-a)/2 

section for 
one-way shear 

section for 
two-way shear 

3m 
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Max. BM along column edge 

BM 

p 
B 

L-a
(L-a) 2 

Max. BM 
M

u
(l .5 xBM) 

d' 
d 

P x Bx (L-a)2 

8 
222.22 

3 
3 I 0.3 

7.29 
222.22 

I 
3 7.29 
8 

607.5 
607.50 kN.m 
911.25 kN.m 

Mu 
0.36fc, (X

u
/d) ( I -.4 I 6X

u
/d) I 000 

D 
d 

911250000.00 
3457.38 

263566.45 
513.39 mm 

750 mm 
702 mm 

\(If(' 
0.702 m 

Area of Tension steelfor BM 

Minimum Rebar 

The design is 

BM = 0.87 x F, xA, ( d - Fy x A1 / F c> x b) 

91 I 250000 253457. I A, 

a = l.998
b 
C 

2a 
b' 

4ac 
sqrt of b1-4ac 

A, 

Per Rm 
0.12% 

Adopt 

1436.0 
16 

253457.1 
911250000 

4.00 
64240501540 
7282017450 
238659. 7 664 

3703.39 mm' 

1234.46 mm' 

842.4 mm 

1234.46 mm' 

mm 140 

1234.5 mm' 

0.20 % 
Depth Required tor Punching shear 

Single Shear :Critical section is token at distance "d" from tho face of the column 

Shear Force 
Shear area 

Nominal Sheor Stress 

V 

b 
area 

V 

V 

vu 

vu 

Tv 

IV 

= 

= 

= 

= 

= 

= 

= 

I shear area X 

3 m 
0.65 m 
1.94 

222.22 X 

432.00 kN 
l.50 I X 

648.00 kN 

vu 

bd 
648000 

3000 702 
0.308 N/mm' 

mm c/c 
!Per Rm

I Pressure 

1.94 

432.00 

2.7 

I .998 A, 2 
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Percentage of steel provided 

Shear slrength of concrete 
Percentage of steel 

Shear strength 

Table 19,page 73,IS 456-2000 

Now,kTc 

P, 

Tc 
P, 

k 

For 

0.308 
I, 

= 

% of steel 

0.25 

0.5 

0.20 

< 

< 

The design is Safe

0.20 

0.20 
kTc 

Tc 

0.34 
0.34 
0.34 
k 1

0 

0.36 

0.49 

% 

% 

N/mm' 
N/rnrn' 

Double Shear :Crilical section is taken at distance "0.5d" from lhe face of lhe column 
Footing area 

Critical section area 

Net area 

Shear Force 

Shear Force 

Nominal Shear Stress 

SUMMARY 

Ks Not more than 

Footing Size 
Fooling concrete depth 

Footing rod 

V 

b 

d 

T' 
C 

K, 

Be 
K, 

K, 

Tv 

0.79 

= 

= 

< 
< 

SAFE 

3 I x 
9 m

2 

1.002 I x 
1.30 m2 

9.001 
7.70 m2 

Shear area X 

770 X 

1710.09 kN 
1.50 I x 
2565.13 kN 

bd 
4608 mm 

702 
2565132 

4608 X 

0.79 N/mm2 

0.5+Bc 
0.50 
1.00 

(a/b) 

1.302 

13 01 

Pressure 
222.22 

j 1110 091 

1.250 (0.25'sqrtFck) 
1.250 

T' 
C 

1.250 N/mm' 

3 X 3 

750 

16 @ 140 

M 

rnm 
mm c/c 
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PLINTH BEAM 

Span 
Woll h1ckness-Below basemen! 
Woll height 

Woll th1ck.-obove basement 
Woll height 

LOAD CALCULATIONS: 

Beam Size b 
D 

ct· 
d 
F, 

F I 

Sell wl = b x D x 1 x 25 
Bnck. mosonrv weight below basement 
Bnc� masonry weigt1t above bosemen1 

Mox Udl 
Max B.M at Mid span 

BM 
SF 

SF 
M./bd° 

Refer SP 16 .Page 86.PI 

Provide 

A,, Provided 

CHECK FOR SHEAR STRENGTH 

A,, 

M1n.Reinf 

M1n.Re1nl 
"A.i' Provided 

As per clause 40.2 (P73) 
of 1$ 456-2000 

Percentage of steel 
Shear strength 

tJow 
'h)rnina Shear stress 

T otol shear strength 
Stiern contr1but1on by concrete 

Sheer con1nbullon by sips 

Provide 
Area or 2 legged sips 

G 
515.16 

=1 

515.2 

1 Mox 

P, 

For 
<!, 
u 

1 
V 

T, 

T, 

T, 

0.25 

V 
1 b.d 

V" 

y 

a 

2.59 
3.45 

0 
6.04 

(wI1/20) 
6.04 

17.71 
wl/3 
6.04 

15.42 
1.5 

230.00 
0.71 
0.203 

0.203 

ll 

1: 
16 

SAFE 

7.66 m 
0.23 m 
0.75 m 
0.25 m 

Om 

2}0 mm
A.SO mm 

46 mm 
404 mm
415 i\J/mm' 

25 N/mm' 

kN/m 
kN/m 

kN/m 

7.66 
20 

kN.M 

3 
kN 

17.71 

N/mm' 

189 mm' 

404 

% 
230 
100 

188 59 

1/16 
ct·tct = 

7.66 

I 0.5 x w x I) 

1 
7.66 

1000000 

p 
404 

(0.87 x b x d / F ,1 m,n' 

0.870 

194.796 

SAFE 

%of steel 

0.5 
0.75 

0.55 

SAFE 

8 

230 404 
415 

mm· 
104.8 mn1' 

0.62 'sqrl(F_.) 

1 0.62 
3.10 N/mm2 

0.55 % 

kl 

T, 

0.49 
0.57 

0.51 
1.00 X 

0.51 N/rrim· 
V /b.d 

1.5 X 

23.124 '" 
V /b.d 
23.12 1000 
230.00 404 

0 25 < 
SAFE 

0.51 N/mm' 
kl 

23123.63 N 
o.51 1 
47 I 48.6176 
V 

23123.63 
-24024.99 N 

230 

-610 mm CIC 

101 mm' 

479 mm 
0.114 

I 

0 

5151568 

0.51 

SAFE 

15.42 

0.1 

93 

12 
12 
> 

SAFE 

3.10 N/mm' 

404 

I b.d 
47148.62 

Basement 

mm' 

3.10 tJ/mm· 

230 

FF. 

345/230 
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Spacing or siirrups 

Provide shear Reber without 
consic.lenng cone. shear 

Area or 2 legged sips 

Minimum Stirrups Reinforcement 

Maximum Spacing of Stirrups 

Provide 

Development length in Ten!.lon 

,0.8-,'f-,·) 
Pri::Je 4..1,?6.2. 1 1 

a 

y 

A,, 
s. 

Ld 

0 

ld 

8 

8 

3<;4 

.'.:31 

o.a,· Fy · a · d 
V 

0.87 

-610 

415 
-24024.99 

mm CIC 

634 mm CIC 

101 mm7 

0.87' Fy ·a· d 

L 

L 

'✓,_ 

087 415 
23123.63 

634 mm C/C 

24024.99 10 
404.CO 1000 

-0.595 kNlcm 

i00.52 mm' 

0.8,•Fy• Asvl0.4 ·:, 

:;94 mm 
o .. ��l 'd 

303 mm 

·'Y) ''"dl', 

.!,·)v ,•lrr 

SAFE 

SAFE 

0 ·o, 

4•f 

Dia of bnr 
S1r�c..s1r t.,or/Fy/l.1';) 

B0na �iress 

2QO 

200 

16 l.lou.869565? 
�.L.1 

644.4 mm 

101 

'01 

CIC 

SAFE 

SAFE 

404 

404 

10 rnn 

3t .. el r'J/n1t1 

2.24 r�/mm· 
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Centre Beam-Continues 

Span 
Lateral span 
Woll height 
Woll thickness 

Slab Load: 

Load Calculations: 

b 
D 

d' 
d 

Self wt 
Live Load 

Floor Finish 
Mish. Load 

Brick work/ AAC Block 
Self wt = b x D x I x 25 

Brick work: 
Udl for slob 

Mox Udl 
Mu Limit 

"d"- reqd 

Max B.M at Mid span 

BM 
Mu Midspan 

Mox B.M at Support 

Rebar @ Mid span 

BM 
Mu Support 

SF 

SF 
Mufbd" !QMid span 

Mu/bd� @Support  

Refer SP 16 .Page 86,Pt 

w= 
0 138 fck bd2 

0.138 

7.66 m 
4.21 m 
2.45 m 
0.15 m 
230 mm 
600 mm 
50 mm 

550 mm 
415 N/mm-

25 N/mm' 

3.125 kN/m2 

2 kN/m2 

1.5 kN/m2 

I kN/m" 

7.625 kN/m" 

20 kN/m3 

3.45 kN/m 
6.2475 kN/m 
23.28 kN/m 
32.98 kN/m 

25 
240033750.00 Nmm 

240.03 < 
Mu limit < 

1/12.5 
d'/d = 

slab thk 

230 

263.86 

Doubly Reinforced 

613 mm 
0 0?1 

0.125 m 

302500 

576.65 > 550 mm 
Doubly reinforced 

32.98 7.66 
13 

148.84 kN.M 
223.26 kN.M 

(wl2/l I) 

32.98 /.66 

wl/2 
32.98 

126.30 

1.5 
230.00 

1.5 

175.91 kN.M 

263.86 kN.M 

kN 

11 

X 

2 

148.84 
550 

3.21 N/mm2 

175.91 

230.00 550 

3.79 N/mm
2 

1 084 0.54 

1.084 230 
100 

7.66 

7.66 

( 0.5 X w XI) 
7.66 

1000000 
550 

1000000 

550 

550 
� 
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Ast 
Provide 

I
3 
2 
0 

"A_." Provided 1570.60 
1.24 

Rebar@ Support 

Refer SP 16 ,Page 86,Pt = 

A,1 

Ast 
Provide 3 

3 
0 

''A,t Provided 1884.72 
1.49 

Min.Rein! 

Min.Reinf 
'A,,·· Provided 1570.6 

Min. % of steel required 

As per Cl.26.5. 1. I IS456:2000 
As per Cl.6.2.1 IS 13920: 1993 

P1m11, 

Max. % of steel to be used 

As per Cl.26.5.1 1 IS456:2000 
As pe, Cl.6.2.I IS 13920: 1993 

Ptmo� 

CHECK FOR SHEAR STRENGTH 

As per c!ouse 40.2 (P73) Tc Mox 
of IS 456-2000 

Percentoge of steel P1 

1372 mm2 

20 
20 
16 
> 1371.84 mm· 

Safe 

P, p C 

1.356 0.678 

1.356 230 550 
100 

1716 mm2 

20 
20 
16 
> 1715.67 mm·

Safe 

0.87 x b X d / F vi mm·

0.870 

265.193 
> 

Sale 

230 550 
415 

mm2 

265.193 mm· 

0.205 % 
0 290 % (0.24 , fck ) /fy) 
0.290 % < 

Sale 

4.000 % 
2.500 % 
2.500 % > 

Safe 

0.62 'sqrt(Fck) 

I 

1.24 

0 621 
3.10 N/mm� 

% 

51 

Permissible shear stress in concrete (kt
c
) for solid slabs in limit state design method 

Ref IS 456:2000 Cl 40.2.1.1, Tobie 19 

fck P, D 

N/mm2 % of slab 
25 1.24 600 

Now kTc 

Nom,nol Shear stress TV 

vu 

TV 

1.50 > 

Tv > 
Provide shear Bo• 

k k l
e 

N/mm2 

1.00 0.69 

. 0.69 N/mm· 

Vufb.d 

1.5 X 

189.454 
Vu/b d 

189 45 1000 
230.00 550 

1.50 < 

Safe 

0.69 N/mm2 

kTc 

3 
0 
0 

942.36 
0.74 

3 
0 
0 

2412.442 
1. 91 

1.49 

I �9 

< 

Sale 

126.30 

3.10 

% 

% 

686 mm2 

20 
20 
16 
> 685.92 

Safe 

1.356 1% 

858 mrff 
32 
20 
16 
> 857.83

Safe 

3. 10 N/mni-

N/mm' 
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nm2 

Totol sheor strength Vu 
685.92 

Tcb.d Sheor contribution by concrete 

Shear contribution by stps Vu, 

Minimum sheor resistonce 0.4bd 

Provide y 8 

1m" 
Area or 2 legged stp, a 

Spacing ot stirrups 

857.83 

Provide shear Rebar without 

considering cone. shear y 8 

a 

Minimum Stirrups Reinforcement y 8 

A,. 

Sv 

Maximum Spacing of Stirrups 

Least of above 

Provide 394 

'rnnY 

189453.97 N 

0.69 230 

87285 

Vu 

189453.97 

102168.97 N 

50600.00 N 

102168.97 N 

195 mm CIC 

101 mm-

0.87' Fy ' a ' d 

vu, 

0.87 415 

102168.97 

195 mm CIC

105 mm CIC

101 mm2 

0.8r Fy' a' d 
V

J 

0.87 415 

189453.97 

105 mm C/C 

100.52 mm" 

0 87'Fy' Asv/0.4'b 

0.87 415 

0.4 230.00 

36292. 16832 

92 

394 mm 

0.75 "d 

412.5 mm 

300 mm 

300 mm 

y 

(g 

> 150 

Sale 

550 

T
0 .b.d 

87285 

101 550 

IOI 550 

101 

C/C 

8 

< 300 

Safe 

� 
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SLAB DESIGN AS PER BIS-2000 METHOD 

Locotlon: 

Span 
�lob lhickness 
c over 
I lleclive depll1 
C oncrele wl 
Live Load on Slob 
lloor finish 
Design Load: 
slob weight 
I ive + Floor finish Load 
lolol Load 

L. 

M. 

M, 

As per 1S456-2000-Toble 26-Poge No:91 

Negative Moment at edge 

Negative Momeni " edge 

Positrve Momeni at mrd span 

UL, 
0 

M. 

M, 

Maximum Bm 

.. d .. - reqd under compression 

Mjb.d· 

As per SP l6. fable 2.Po e 48. 

Area of steel 
Adopt 

P, 

a. 
o. 

4.3 m 

4.61 m 

25 N/mm 

415 N/mm' 

1.07 
JW(_)WAY�I/\P. 

o.wf'. 

o wf 

4.3 M 
125 MM 

20 MM 
105 MM 

25 kN/m' 

2 kN/m' 

1.5 kN/m' 

3.125 kN/m· 

3.5 kN/m 

6 63 kN/m 

1.07 

0.047 

1 

0.047 

0035 

6.29 
576 
6.29 

Ly/Lx 

1.1 

0.053 

0040 

kNM 
kNM 
kNM 

52.28 mm 

% 
mm· 

140 YL..I __ 10 _ _._ ___ _ Imm C/C I 

Positive Moment at mid span 
a. 

M. 

M, 

Maximum Bm 

M /b.d' 

As per SPl6. Table 2.Poge 48, 
P, 

Ar�o of steel 

Arlopl 

560.93 > 

SA ff 

0.037 

4 73 
4.53 

4.729 

259.54 

kNM 

kNM 
kNM 

M
u, 

0.64 

% 0.184 

mm' 193.10 

Spon/32 
I J1 4 

For 
l 07 

0.051 

0.039 

Mu, 

9430786.87 5 

M. 

0.86 

0.247 

259.54 

10 

560.93 

Mu, 

7093387.5 

M11y 

0.62 

0.176 

184.82 

10 

Muy 

8635985 6 

M,. 
0.78 

0.226 

23678 

140 

> 

SAi f 

Muy 

6798541.9 

IN/mm' 

140 YI 10 140 Imm C/C I 
�---�----� �------�---

560.93 > 
SAi I 

193.10 560.93 > 

SAi l 

IN/mm' 

Imm C/C 

236.78 

Imm C/C 

184.8 

� 
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Check for Shear strength 
As per clause 40.2 (P72) 
of IS 456-2000 

For slab as per 40.2.3.1 

Percentage ol sleel 
Shear slrenglh 

Tc Max 

T Mox 

Mox 

Pr 

0.62 •sqrl(Fck) 
1 0.62 1 5 

3.10 N/mm1 

0.5'1 ,max 

0.50 
1.55 N/mm 

0.53 % 
k I. 

3.10 

Permissible shear stress In concrete (kl,) tor solid slobs In llmll state design method 
Rel IS 456:2000 Cl 40.2.1.1. Table 19 

1,, 

N/mm2 

25 

Ndw kTc 

Nominol Shern stress 

Check for Defflection 
Live I oad 

Pt 
% 

0.53 

k I 

V 

I 

T 

2 

D 
ot slob 

125 

< 

SAFE 

< 

k k I, 

N/mm2 

1.30 0.65 

0.65 < 

Sale 
V /b.d 

21.36563 kN 

0.20 < 

Safe 
kl 

3.01 kN/m· 
Detflectlon calculation Is Not Necessary 

A. required 259.54 mm 

A. Provided 

Steel slress for service Load 

As per Fig-4,IS 456 2000 Page38 

M(0clil1ro11on l(IC!'""' I iq-4 

/\,;p,·r S ilJo L0(1,"i r·n•w '�8 

fflt( live deptl1 ICJIIO 

�or ,Sirnply suppor ltd 
Conlinubs 
Cantilever 

(1.x/d) Max 

(I x/d)P•ovided 

(Lx/d) Mox 

Maximum diameter of bars tor slobs 
Rel IS 456-2000 Cl 26.5.2.2 

52 > 

SAFE 

D dia of bar Result 
al slab mm 

125 

mm Cl 26.5.2.2 
10 Ok 

560.93 mm 

0.58 , F X A , required 

A�. Provided 

0.58 415 
560.93 

82.86 N/mm2 

0.53 % 

20 
26 
7 

26 
52.0000 

4300 
105 

41).952 
40.95 (Lx/d)Provided 

1.55 N/mm 

1.55 N/mm· 

193.09847
1 

' 

0.360 

steel stress 

14 S 
2.000 190 

158.000 

mt 

:> 

l.000 

ml 
2 

1./ 

1.913 N/mm 

,11 
Ill 

'•II 
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STAIRECASE -DOG LEGGED MODEL 

Location: 

L, 

F ck 

F v 
Step weight 

Landing width 
Slope lenglh 

Step tread 
Step riser 

Slope lenglh lor one slep 
Number of tread 

Soy 
Adilionol slope length per flight 

Effective length 

Concrete wt 
Woisl slob lhickness 

Loads: 

Dead load of Waist slob 

Ceiling finish 

Sub lotol 
Dead Load on pion area 

Brick load 

Live load 

rloor finish 

lotol lood on stoire 

Maximum BM(w x 12 
/ 12) 

,qrl 
Cover 
lotol 
Provide 
cJ 
M /b.d

c 

As per SPI 6, Tobie 2.Poge 48. 
P, 

Area of sleel 

6.32 m 

25 N/mm" 

'115 N/mm' 

20 kN/m3 

1.5 
3.32 
0.25 m 

0.165 m 
0.300 m 

3.32 

0.25 
13.28 

10 
10 

0.50 
6.82 

3.75 

No 
No 

m 

X 

25 kN/m3 

0.140 m 

3.5 kN/m2 

0.25 kN/m' 

3.75 kN/m2 

X 

0.25 

4.49 kN/m2 

0.165 X 
2 

1.65 kN/m' 

3 kN/m2 

1.5 kN/m' 

10.64 kN/m2 

10.64 X 

41.20 kN.M 

1.5 X 

61796423. l 4 Nmm 

61 796423. I 4 

I0.138 25 

17912.01 
133.84 mm 
20.00 mm 

153.84 mm 
l'10.00 mm 
117.00 

61796423.14 

12 

1000.00 11 /.00 
'1.51 

1.772 1% 
l .772464985 X 

0.050 

(Assumed) 

0.300 

20 

6.82 2 

41197615 

1000 

117.00 

1000 X 117.00 
� 
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Adopt 

Distributer: 

Provide minimum steel 

Adopt 

Check for Shear strength 

As per clause 40.2 (P72) 
of IS 456-2000 

Percenloge ol steel 

Shear strength 

Is.156-2000.Poge73. ioble 19 

Nominal Shear stress 

\ J\1M/1r'Y 
Waist slob thick 
Moin Rebar 
Distributer 

y 16 

2233.7 4 

Y 10 

523.53 

P, 

P, 

k 

2073.78 mm" 

90 mm C/C 

> 2073.78
Safe 

0.12% 
0.12 1000 

100 

140.4 mm· 

150 mm C/C 

> 140.4
Safe 

2233.74 

IOOO 

1.91 

kTc 

1.2 

% of sleet Tc 

1 0.64 

1.25 0.7 

1.91 0.858 

1.200 

1.030 
Vu/b.d 

1.5 

54.4029 

54.4029 

1000 

0.4650 

Tv 

100 

mm2 

117.00 

mm2 

X 

X 

% 

N/rnrn-

6.82 

2 

kN 

X 

X 

< 

< 

SAfT 

140.00 mm 

y 16 @ 

y :o @ 

100 

117.00 

0 B58 

10.64 

1000 

117.00 

1.0298 

kTc 

90 mm C/C 

iS0 mm C/C 
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