Design of Cylindrical Shell
It is required to cover the shown area note columns are allowed in the outside perimeter only.
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Span = 30 m

f = 30/10 = 3.0m

rise = 2.0 m & Vl. plate height = 1.1 m
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P (total load on shell) = 10*25 + 50 + 50 + 50 = 400 kg/m2
P ' (total wt. of edge beam) = 1.1*2.5*0.25 + 0.30 = 0.9875 t/m2

o in radian = 36o 52' 11.6'' * 3.14 / 180 = 0.6435 rad.

Total load = 2o r P + P ' = 2*0.6435*10*0.4 + 0.9875

                                         = 6.14 t/m' 
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At springing –ve M, k = 21

At crown –ve M, k = 48
Max. +ve moment k = 44.5 at 0.638f 
Max. N k=0.86 at 0.638f 
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A (Cross Section Area) = 2 (r o t + b d)

                                    = 2 (10*0.6435*0.1 + 0.125 * 1.10) = 1.562 m2

 Zb = (r – 2) – (d / 2) = (10 – 2) – (1.10/2) = 7.45 m
S o – o  (Statical Moment of Area about Axis o – o ) = 2 ( t r2 sin o + b d Zb)
      = 2 (0.1*102*0.6+0.125*1.10*7.45) = 14.05 m3
Zo = S o – o / A = 14.05 / 1.562 = 8.995 m
 = r – Zo = 10 – 8.995 = 1.005 m

Io-o = r3 t ( o + ½ sin 2 o ) + ( 1/6 b d3 + 2 b d Zb2 )
     = 103*0.1 (0.6435+0.5*0.96) + (1/6 * 0.125*1.13+2*0.125*1.1*7.452)
     = 127.641 m4

I1-1 = Io-o – A Zo2 = 127.641 – 1.562*8.9952 = 1.26 m4
S1-1(Ststical Moment of Area about Axis 1-1) = 4/3 t  √2 r (1 +  / 20 r)
     = 4/3*0.1*1.005*√2*1.005*10* (1+1.005/20*10) = 0.6 m3

Yct = I1-1 / S1-1 = 1.26 / 0.6 = 2.1 m
Normal Stress and Longitudinal Reinforcements:
Max. Bending Moment = 6.14 * 302 / 8 = 690.75 m.t.

Max. Compression stress on top fiber of shell 
c max = Mmax  / I1-1 = 690.75 * 1.005 / 1.26 = 550.922.3 t/m2 = 55 kg/cm2
c max ≤ allowable buckling (65/(1+(r/200t)) for c28 = 200kg/cm2
buckling = s) cube / (1+(r/t) 5c28/E)

S = 4 (factor of safety)
cube = 4/3 c28 (bending stress of concrete)

c28 = cube compressive strength of concrete after 28 days
E ≈ 200,000kg/cm2 (modules of elasticity of concrete)
Max. T = Mmax. / Yct = 690.75 / 2.7 = 256 t
(Which yct : comp. center = /5 = 20cm, tens. Center = 20 from edge of vl. Beam so, yct  actual = 3.1-(0.20+0.20) = 2.7 m ) 

As = 256 / 2 = 128 cm2 use 21ø28mm

Shear stress and diagonal reinforcements
Max. Shearing Force (Q) = 6.14 * 30 / 2 =92.1 t

Max. Total shearing force/m' of section 
Nx = Max.  t = Max. Q / yct = 92.1 / 2.7 =34.11 t/m'

Max. Diagonal tension resisted by each side of the shell
Tx = ½ Max. Nx = 34.11 / 2 = 17.055 t/m'
Max. shear stress

Max.  = M ax. Tx / A = 17.055 * 1000 / 100 * 10 = 17.055 kg/cm2
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Mx= -p x12 / 2; x1 = 0.76√r t

r = radius, t= thickness, p = total loads / m2
x1 = .76m, Mx = - 0.4 * 0.762 * / 2 =0.11552 m.t.

� EMBED Equation.3  ���
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