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UNITS ARE FABRICATED USING MINIMAL
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Wind Load Calculations

UNIT: COMPONENTS Wind Speed
Standard Steeple CU1108 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

Kz60 := 1.13 Table 6-3 :=1.0 Table6-1
Kz70 := 1.17 Table 6-3

Velocity Pressure:

V50 = 0.00256 Kz50 Kzt V2 1 v70 := 0.00256 Kz70 Kzt V2 |

v50 = 40.18|—b2 v70 = 43.13|—b2

ft ft
v60 := 0.00256 Kz60 Kzt V2 I v80 := 0.00256 Kz80 Kzt V2 I
v60 = 41.66|—b2 v80 = 44.61|—b2

ft ft

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 Rround

Moderately smooth

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

Octagon

Pressure Loads:

F60 := v60 G F3 F60 = 42.49|—b2 F80 :=v80 G F3 F80 = 45.5|—b2

ft ft

Ib

F70:=vi0 G F3 Fr0 = 43'99_2 The angled faces of an octagon represent a

ft 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
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Summary of Output for Design of Structure

Maximum Plate Stress from Finite Element Analysis = 3,341 psi DOME
3,351 psi HAT

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 supplie
upon request.




N Job No Sheet No Rev
060118 1
A
) . . Part
Software licensed to Lalonde Engineering Inc.
Job Tite CU1108 Ref
By PL bate19-Oct-06 Chd

Client ESI

File cU1108 DOME.std

Date/Time 19.0c¢t-2006 16:07

Job Information

Engineer Checked Approved
Name: PL
Date: 19-Oct-06
| structure Type | SPACE FRAME |
Number of Nodes 2597 | Highest Node 3014
Number of Elements 384 | Highest Beam 2813
Number of Plates 2536 | Highest Plate 3376

Number of Basic Load Cases

Number of Combination Load Cases

Included in this printout are data for:

| Al

| The Whole Structure |

Included in this printout are results for load cases:

Type L/C Name
Primary 1 WEIGHT
Primary 2 WIND

Print Time/Date: 19/10/2006 16:10

STAAD.Pro for Windows Release 2005

Print Run 1 of 7
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B &

Whole Structure
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X = -2.526 kip
Y =1.114 kip
Z = 0.521 kip
MX = FREE
MY = FREE
MZ = FREE

X = -1.393 kip
=-7.750 kip
Z = -0.247 kip
MX = FREE
MY = FREE
MZ = FREE

I

X = -0.845 Kip
Y = 7.942 kip
7 = -0.251 kip
MX = FREE
MY = FREE
MZ = FREE

=-2.530 kip
=1.116 kip
=-0.023 kip

MX = FREE
MY = FREE
MZ = FREE

WIND REACTIONS

Print Time/Date: 19/10/2006 16:10
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Max Absolute
psi
<=8.64

217
425
634
842
1050
1259
1467
1675
1884
2092
2300
2509
2717
2925
3133
>= 3342
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Load 2

WIND STRESS REACTIONS

Section Properties

Prop Section Area lyy (P J Material
(in (in (in (in)
2 HSST3X3X0.125 1.300 1.780 1.780 2.783 | STEEL
3 HSST3X3X0.125 1.300 1.780 1.780 2.783 | STEEL
4 HSST3X3X0.125 1.300 1.780 1.780 2.783 | STEEL
5 HSST4X3X0.125 1.540 2.270 3.520 4.301 | STEEL
6 HSST3X3X0.125 1.300 1.780 1.780 2.783 | STEEL
7 HSST3X3X0.125 1.300 1.780 1.780 2.783 | STEEL
8 | HSST1.5X1.5X0.125 0.608 0.188 0.188 0.308 | STEEL
9 | Cir0.62 0.307 0.007 0.007 0.015 | STEEL

Print Time/Date: 19/10/2006 16:10

STAAD.Pro for Windows Release 2005
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Plate Thickness

Prop | Node A Node B Node C Node D Material
(in) (in) (in) (in)
1 0.250 0.250 0.250 0.250 | FRP
Materials
Mat Name E \Y Density a
(kip/in?) (kip/in®) (/°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 Y z rX rY rZ
(kip/in) (kip/in) (kip/in) | (kip'ft/deg) | (kipft/deg) | (kip ft/deg)
2522 Fixed Fixed Fixed - - -
2523 Fixed Fixed Fixed - - -
2524 Fixed Fixed Fixed - - -
2525 Fixed Fixed Fixed - - -
Basic Load Cases
Number Name
1 WEIGHT
2 WIND
Node Displacement Summary
Node L/C X Y z Resultant rX rY rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 1368 | 2:WIND 0.892 0.025 0.058 0.895 0.001 0.015 -0.001
Min X 3 2:WIND -0.234 0.005 0.126 0.266 -0.003 -0.001 -0.008
Max Y 1311 | 2:WIND 0.045 0.250 0.031 0.256 -0.006 -0.000 -0.015
Min 'Y 5 2:WIND 0.028 -0.306 0.032 0.309 -0.007 0.000 -0.019
Max Z 1060 | 2:WIND 0.624 0.044 0.563 0.842 -0.002 0.006 0.001
Min Z 1682 | 2:WIND 0.490 0.013 -0.513 0.710 -0.001 0.002 -0.000
Max rX 788 2:WIND 0.118 0.052 -0.135 0.186 0.025 0.004 -0.001
Min rX 473 2:WIND -0.084 -0.098 0.055 0.140 -0.025 -0.008 -0.024
Max rY 1055 | 2:WIND 0.309 0.039 0.252 0.400 0.002 0.056 -0.003
Min rY 1364 | 2:WIND 0.183 -0.002 0.055 0.191 0.001 -0.063 0.002
Max rZ 1403 | 2:WIND 0.228 0.027 0.100 0.251 0.001 -0.006 0.039
Min rZ 1340 | 2:WIND 0.398 0.017 0.021 0.399 0.002 0.007 -0.040
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