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v70 43.13
lb

ft2
=

v60 0.00256 Kz60⋅ Kzt⋅ V2⋅ I⋅:= v80 0.00256 Kz80⋅ Kzt⋅ V2⋅ I⋅:=

v60 41.66
lb

ft2
= v80 44.61

lb

ft2
=

G 0.85:= Gust Factor - Sec. 6.5.8.1
F1 1.4:= Force Coefficient - Table 6-7 square

F2 0.6:= Force Coefficient - Table 6-7  Round 
Moderately smooth

F3 1.2:= Force Coefficient - Table 6-7  Hexagon or 
Octagon

Pressure Loads: 

F60 v60 G⋅ F1⋅:= F60 49.57
lb

ft2
=

F70 v70 G⋅ F3⋅:= F70 43.99
lb

ft2
=

The angled faces of an octagon represent a 
projected area equal to 80% of the surface 
area.  Loads can be reduced by 80% on 
the angled octagonal surfaces.
2.1414 * Side / 3.0 * Side = 0.8046

F80 v80 G⋅ F3⋅:= F80 45.5
lb

ft2
=

Wind Load Calculations
 UNIT: COMPONENTS   Wind Speed 
Standard Steeple SU13 Refer to plans V 120:=

Calculated reactions are based on ASCE 7-02 data for the wind speed given above 
at a height of 50' to 81' above ground using exposure category 'C'. Refer to drawings 
for height of fiberglass structure.

Kzt 1.0:= Section 6.5.5 Fig. 6-4
Kz50 1.09:= Table 6-3 Kz80 1.21:= Table 6-3

I 1.0:= Table 6-1Kz60 1.13:= Table 6-3
Kz70 1.17:= Table 6-3

Velocity Pressure:

v50 0.00256 Kz50⋅ Kzt⋅ V2⋅ I⋅:= v70 0.00256 Kz70⋅ Kzt⋅ V2⋅ I⋅:=

v50 40.18
lb

ft2
=
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Summary of Output for Design of Structure

Maximum Plate Stress from Finite Element Analysis = 3,962 psi 

The ultimate stress for the fiberglass skin is 18,000 psi.  For this design 
the service stress was taken to be one third of ultimate, 6,000 psi.     All  
plate stresses are within the allowable limits of the service stress for the 
Steeple.  

All steel members pass the AISC code check. 

Connection to Structure and Applied Loads:

Reactions : Refer to computer output for Reactions.

The STAAD report represents a summary of the output.  Complete output will be supplied
upon request.
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X = -1.064 kip
Y = -3.900 kip
Z = 0.295 kip
MX = FREE
MY = FREE
MZ = FREE

X = -1.223 kip
Y = 4.562 kip
Z = -0.097 kip
MX = FREE
MY = FREE
MZ = FREE

X = -1.199 kip
Y = 4.564 kip
Z = 0.098 kip
MX = FREE
MY = FREE
MZ = FREE

X = -1.039 kip
Y = -3.897 kip
Z = -0.296 kip
MX = FREE
MY = FREE
MZ = FREE

Load 2
XY

Z

WIND REACTIONS
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Load 2
X

Y

Z

Max Absolute
psi

<= 3.95
251
499
746
994
1241
1488
1736
1983
2231
2478
2725
2973
3220
3468
3715
>= 3963

WIND STRESS CONTOURS

Section Properties
Prop Section Area

(in2)
Iyy

(in4)
Izz

(in4)
J

(in4)
Material

2 HSST2X2X0.125  0.840  0.486  0.486  0.776 STEEL
3 HSST2X2X0.125  0.840  0.486  0.486  0.776 STEEL
4 HSST2X2X0.125  0.840  0.486  0.486  0.776 STEEL
5 HSST3X3X0.125  1.300  1.780  1.780  2.783 STEEL
6 HSST2X2X0.125  0.840  0.486  0.486  0.776 STEEL
7 HSST2X2X0.125  0.840  0.486  0.486  0.776 STEEL
8 HSST1.5X1.5X0.125  0.608  0.188  0.188  0.308 STEEL
9 Cir 0.62  0.307  0.007  0.007  0.015 STEEL
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Plate Thickness
Prop Node A

(in)
Node B

(in)
Node C

(in)
Node D

(in)
Material

1  0.250  0.250  0.250  0.250 FRP

Materials
Mat Name E

(kip/in2)
ν Density

(kip/in3)
α

(1/°K)
1 FRP  1.8E 3  0.300  0.000  0.000
2 STEEL  29E 3  0.300  0.000  3.61E -6
3 ALUMINUM  10E 3  0.330  0.000  7.11E -6
4 CONCRETE  3.15E 3  0.170  0.000  3.06E -6

Supports
Node X

(kip/in)
Y

(kip/in)
Z

(kip/in)
rX

(kip-ft/deg)
rY

(kip-ft/deg)
rZ

(kip-ft/deg)
646 Fixed Fixed Fixed - - -
666 Fixed Fixed Fixed - - -

1492 Fixed Fixed Fixed - - -
1512 Fixed Fixed Fixed - - -

Basic Load Cases
Number Name

1 WEIGHT
2 WIND

Node Displacement Summary
Node L/C X

(in)
Y

(in)
Z

(in)
Resultant

(in)
rX

(rad)
rY

(rad)
rZ

(rad)
Max X 25 2:WIND  2.227 -0.004  0.035  2.228  0.000 -0.000 -0.010
Min X 1182 1:WEIGHT -0.003 -0.001 -0.000  0.003 -0.000  0.000 -0.000
Max Y 977 2:WIND  0.252  0.124  0.002  0.281  0.001 -0.000 -0.007
Min Y 20 2:WIND  0.249 -0.121  0.002  0.277  0.001  0.000 -0.006
Max Z 1537 2:WIND  0.011  0.004  0.275  0.276 -0.000  0.001 -0.000
Min Z 702 2:WIND  0.011  0.005 -0.262  0.262  0.001 -0.002 -0.000

Max rX 726 2:WIND  0.015  0.004 -0.125  0.126  0.018 -0.002 -0.000
Min rX 1559 2:WIND  0.015  0.004  0.149  0.150 -0.017 -0.000 -0.000
Max rY 1140 2:WIND  0.494  0.013  0.002  0.494 -0.000  0.094  0.001
Min rY 1150 2:WIND  0.496  0.013  0.005  0.497  0.000 -0.094  0.001
Max rZ 1169 2:WIND  1.233  0.024  0.003  1.233 -0.000  0.001  0.112
Min rZ 1121 2:WIND  1.254  0.022  0.003  1.254  0.000 -0.000 -0.119
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Node Displacement Summary Cont...
Node L/C X

(in)
Y

(in)
Z

(in)
Resultant

(in)
rX

(rad)
rY

(rad)
rZ

(rad)
Max Rst 25 2:WIND  2.227 -0.004  0.035  2.228  0.000 -0.000 -0.010

Plate Centre Stress Summary
Shear Membrane Bending

Plate L/C Qx
(psi)

Qy
(psi)

Sx
(psi)

Sy
(psi)

Sxy
(psi)

Mx
(lb-in/in)

My
(lb-in/in)

Mxy
(lb-in/in)

Max Qx 600 2:WIND  68.494  79.568 -457.510 -152.342  7.135  11.447  10.904  4.533
Min Qx 1777 2:WIND -39.140 -39.099  531.365 -41.394 -49.885 -8.572 -8.762 -3.327
Max Qy 600 2:WIND  68.494  79.568 -457.510 -152.342  7.135  11.447  10.904  4.533
Min Qy 1772 2:WIND  43.860 -88.929  178.338 -358.303 -52.631  5.500  4.719 -1.364
Max Sx 1783 2:WIND -9.676 -6.070  1.04E 3  245.074  387.368 -1.716 -1.926  0.083
Min Sx 1504 2:WIND -0.564  5.052 -1.46E 3 -19.107  101.992  1.844  7.549  0.259
Max Sy 781 2:WIND  1.252  6.613 -29.936  1.07E 3 -49.909 -0.913 -5.890  0.236
Min Sy 1937 2:WIND  0.307 -0.183  24.662 -1.25E 3  123.015 -0.040  0.036  0.072

Max Sxy 782 2:WIND  5.541  6.434 -240.100 -107.881  701.178  1.200 -2.243  1.860
Min Sxy 1927 2:WIND -5.733  6.824 -234.132 -217.067 -678.031  1.087 -2.408 -1.892
Max Mx 818 2:WIND  6.223  1.765 -62.560 -229.537  160.823  18.245  7.022  1.008
Min Mx 1391 2:WIND  0.455 -3.164  117.332  244.369 -13.405 -17.251 -31.414 -0.299
Max My 1355 2:WIND -1.166 -30.293 -121.075  44.544 -32.984  11.246  40.778 -0.464
Min My 1391 2:WIND  0.455 -3.164  117.332  244.369 -13.405 -17.251 -31.414 -0.299

Max Mxy 1362 2:WIND -4.240 -8.124 -137.216 -195.387  95.023 -1.570 -0.387  9.676
Min Mxy 1371 2:WIND  4.219 -8.165 -154.105 -185.079 -75.903 -1.460 -0.305 -9.702

Plate Centre Principal Stress Summary
Principal Von Mis Tresca

Plate L/C Top
(psi)

Bottom
(psi)

Top
(psi)

Bottom
(psi)

Top
(psi)

Bottom
(psi)

Max (t) 1355 2:WIND  3.96E 3  3.87E 3  3.58E 3  3.43E 3  3.01E 3  2.67E 3
Max (b) 1355 2:WIND  3.96E 3  3.87E 3  3.58E 3  3.43E 3  3.01E 3  2.67E 3

Max VM (t) 1355 2:WIND  3.96E 3  3.87E 3  3.58E 3  3.43E 3  3.01E 3  2.67E 3
Max VM (b) 1355 2:WIND  3.96E 3  3.87E 3  3.58E 3  3.43E 3  3.01E 3  2.67E 3
Tresca (t) 1355 2:WIND  3.96E 3  3.87E 3  3.58E 3  3.43E 3  3.01E 3  2.67E 3
Tresca (b) 1355 2:WIND  3.96E 3  3.87E 3  3.58E 3  3.43E 3  3.01E 3  2.67E 3
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Reactions
Horizontal Vertical Horizontal Moment

Node L/C FX
(kip)

FY
(kip)

FZ
(kip)

MX
(kip-in)

MY
(kip-in)

MZ
(kip-in)

646 1:WEIGHT -0.003  0.337  0.004  0.000  0.000  0.000
2:WIND -1.199  4.564  0.098  0.000  0.000  0.000

666 1:WEIGHT  0.001  0.328  0.002  0.000  0.000  0.000
2:WIND -1.064 -3.900  0.295  0.000  0.000  0.000

1492 1:WEIGHT  0.003  0.337 -0.004  0.000  0.000  0.000
2:WIND -1.039 -3.897 -0.296  0.000  0.000  0.000

1512 1:WEIGHT -0.001  0.328 -0.002  0.000  0.000  0.000
2:WIND -1.223  4.562 -0.097  0.000  0.000  0.000


