
Skirt: Calculated As Legs Due To Large Opening
AISC 360-16: Specification for Steel Buildings

Description:

Skirt Data:
Material

36,000 Fy [psi] - yeild stress at design temperature

29,000,000 E [psi] - elasticity at design temperature

30.00 Do [in] - skirt outside diameter

0.1875 t [in] - skirt thickness

14.00 L [in] - skirt length

12.00 W [in] - width of large opening

Misc. Data:
4,727.56 Wt [lbs] - vessel weight

0.3124 r [in] - radius of gyration

0.204 lx [in4] - moment of inertia

Leg Calculations: AISC manual ninth edition

1 D [in] = Do-(2*t)~ skirt inside diameter 30-(2*0.188) = 29.6250

2 R [in] = D/2 ~inside radius 29.625/2 = 14.8125

3 ϴ [Rad] = 2*(ASIN((W/2)/(D/2))) ~opening angle 2*(ASIN((12/2)/(29.625/2))) = 0.8341

4 dϴ [in] = (D/2)*(RAD(90)-ϴ) ~arc length of support (29.625/2)*(RADIANS(90)-0.834) = 10.9124

5 A [in2] = t*dϴ ~area of support 0.188*10.912 = 2.0461

6 l [in] = L-1.50 14-1.5 = 12.5000

7 P1 [lbf] = Wt/4+48*0/(4*D)~ axial end load 4727.56/4+48*0/(4*29.625) = 1,181.8900

8 a [in] = dϴ/2 ~arc length 10.912/2 = 5.4562

9 Cy [in] = 2*R*SIN(a/(2*R)) ~ neutral axis distance Y-Y 2*14.813*SIN(5.456/(2*14.813)) = 5.4254

10 Cx [in] =

11 0.4380

12 Ecc [in] = Cx 0.438 = 0.4380

Allowable Axial Compressive Stress: AISC Chapter E

13 Cc = SQRT(2*π²*E/Fy) SQRT(2*π²*29000000/36000) = 126.0993

14 Klr = 1.5*l/r 1.5*12.5/0.312 = 60.0192

15 Fa [psi] =

16 17,428

Allowable Axial Compression and Bending: AISC Chapter H

17 F'e [psi] = 1*12*π²*E/(23*Klr²) 1*12*π²*29000000/(23*60.019²) = 41,454

18 Fb [psi] = 1*0.66*Fy 1*0.66*36000 = 23,760

19 fa [psi] = P1/A~ compressive axial stress 1181.89/2.046 = 577.6392

20 fbx [psi] = P1*Ecc/(lx/Cx) ~bending stress in x 1181.89*0.438/(0.204/0.438) = 1,111.5343

21 fby [psi] = 0 ~bending stress in y, constant 0 0 = 0.0000

AISC Equation H: 

22 H1 =

23 0.0735

24 ckH1 = H1<=1 0.073<=1 = Ok

25 H2 =

26 0.0735

27 ckH2 = H2<=1 0.074<=1 = Ok

fa/Fa+0.85*fbx/((1-fa/F'e)*Fb)+0.85*fby/((1-fa/F'e)*Fb) ~ H1-1

577.639/17427.854+0.85*1111.534/((1-577.639/41454.402)*23760)+0.85*0/((1-577.639/41454.402)*23760) =

fa/(0.6*1*Fy)+fbx/Fb+fby/Fb ~H1-2

577.639/(0.6*1*36000)+1111.534/23760+0/23760 =

Skirt (2)

SA-36

((2*R-SQRT((4*R²)-Cy²))/2)+t ~neutral axis distance X-X

((2*14.813-SQRT((4*14.813²)-5.425²))/2)+0.188 =

1*(1-Klr²/(2*Cc²))*Fy/(5/3+3*Klr/(8*Cc)-Klr³/(8*Cc³))~ allowable axial

1*(1-60.019²/(2*126.099²))*36000/(5/3+3*60.019/(8*126.099)-60.019³/(8*126.099³)) =
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