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DESIGN PARAMETERS

The unit described in these drawings
is engineered to adequately support
the loads created by a wind velocity
of 120 MPH at a height of 50
above ground using. ASCE 7-02
exposure category "C”.

- OPTIONAL LIGHTNING
PROTECTION AIR TERMINAL

OPTIONAL 4’ SPIRE CROSS
(ALSO AVAILABLE IN 2’ AND 3’ HEIGHTS).

J OPTIONAL 9" DIAMETER BALL

(ALSO AVAILABLE IN 6” DIAMETER)

ALL UNITS WERE ENGINEERED WITH A 4’ CROSS

20°-8" AND 9”¢ BALL INSTALLED PER FIBERGLASS
SPECIALTIES, INC. STANDARD MOUNTING PROCEDURES.
SPIRE UNIT #619
31'—6 1/4”
AD) ,
» » CUPOLA UNIT #605 WITH
> —10 1/4 KRINKLGLAS WINDOWS
(ALSO AVAILABLE WITH VENTED LOUVERS)
e N
[ ]
5 -0 BASE CUPOLA UNIT #607

—| 6'-0 1/2"

/ 12\ ELEVATION

THESE DRAWINGS ARE THE PROPERTY OF
FIBERGLASS SPECIALTIES INC. DIMENSIONS
AND DETAILS ARE SUBJECT TO CHANGE
WITHOUT NOTICE. ALL CUPOLA AND STEEPLE
UNITS ARE FABRICATED USING MINIMAL
STANDING SEAMS UNLESS OTHERWISE NOTED.
ALL CUPOLA AND STEEPLE UNITS ARE DE-

\&V/

SIGNED TO BE ERECTED ON A COMPLETED
ROOFING SYSTEM AND ARE NOT GUAR-—
ANTEED TO BE LEAK PROOF.
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NOTES:

. ALL CUPOLA AND STEEPLE UNITS ARE
FABRICATED USING MINIMAL STANDING SEAMS
UNLESS OTHERWISE NOTED. SEE SECTION
VIEWS FOR APPROXIMATE LOCATION OF SEAMS.

. ALL STEEL CONNECTIONS SHALL BE WELDED

ALL AROUND AS SHOWN ON SHEET S2E.

. FIBERGLASS SPECIALTIES INC. RECOMMENDS THAT

THE INSTALLER USE A-—325 BOLTS WHEN
CONNECTING TO THE ROOF STRUCTURE BELOW.

. DUE TO MANUFACTURING TOLERANCES AND

VARIATIONS IN SITE CONDITIONS, METAL SHIMS
MAY BE REQUIRED BETWEEN ADJACENT COMPONENTS.

%

DESIGN PARAMETERS

The unit described in these drawings
is engineered to adequately support
the loads created by a wind velocity
of 120 MPH at a height of 50°
above ground using’ ASCE 7-02
exposure category C”.

3" ROOF PEAK TO
[ BOTTOM OF STEEL

VARIES WITH
PITCH

FACTORY CUT ROOF
PITCH AS REQUIRED

f
]
\—FLAT BASE "
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4 EACH §” UNC x 4" A-325
ANCHOR BOLTS, FLAT WASHERS, AND
DOUBLED HEAVY HEX NUTS BY FS

CONTINUOUS COLLAR OF 13X13xd”
SQUARE STEEL TUBING AND 4

/ 4\ BOLTING DETAIL
57

MOUNTING CLIPS OF 13X23X§" ANGLE IRON.

CONTINUOUS COLLAR OF 2X2X3"
SQUARE STEEL TUBING

¢O

SHIM AS REQUIRED

: (SEE NOTE 4)

VERTICAL SUPPORT OF 2X2X§’

SQUARE STEEL TUBING
4 EACH §” UNC x 8" A—325
ANCHOR 'BOLTS, FLAT WASHERS, AND
DOUBLED HEAVY HEX NUTS BY FSI

u%\gﬁf

CONTINUOUS COLLAR OF 3X3X3"
SQUARE STEEL TUBING

CONTINUOUS COLLAR OF 2X2x3”
SQUARE STEEL TUBING

/"3 BOLTING DETAIL

VERTICAL SUPPORT OF 2X2X}”
SQUARE STEEL TUBING

CONTINUOUS COLLAR OF 2X2X3"
SQUARE STEEL TUBING

N

§” BALSA CORE MATERIAL
4 EACH " UNC A-325 THREADED

ANCHOR RODS AND DOUBLED

2 ANCHOR DETAIL
N

@ﬁ@@

_— HEAWY HEX NUTS BY OTHERS

/ 1"\ FULL SECTION

&
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12:47 PM 10/24/2006

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

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 F1 F60 = 49.57£
2
ft
Ib
F70 :=v70 G F3 F70 = 43.99—2
ft
The angled faces of an octagon represent a
projected area equal to 80% of the surface
F80 := v80 G F3 F80 = 45.53 area. Loads can be reduced by 80% on
ft2 the angled octagonal surfaces.

2.1414 * Side / 3.0 * Side = 0.8046




12:47 PM 10/24/2006

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 supplie
upon request.







Job No Sheet No Rev
060118 3
Part
Software licensed to Lalonde Engineering Inc.
Job Tite SU13 Ref
BY pPL Datep4-0ct-06 Chd
Client  pg File SU13.std Pate/Time 24.-0ct-2006 12:29
— [X=-1.199kip
X =-1.064 kip TR L= Y = 4.564 kip
Y = -3.900 kip by & Z = 0.098 kip
Z =0.295 kip MX = FREE
MX = FREE MY = FREE
MY = FREE MZ = FREE
MZ = FREE
X =-1.223 kip
X =-1.039 kip =4.562 kip
Iy =-3.897 kip Z =-0.097 kip
Z =-0.296 kip MX = FREE
l—x MX = FREE MY = FREE
MY = FREE — — MZZ=FREE
MZ = FREE & &

WIND REACTIONS
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Job No Sheet No Rev
060118 4
Software licensed to Lalonde Engineering Inc. Part
Job Tite SU13 Ref
By PL Date24-0Oct-06 Chd
Client  Eg| File SU13.std Pate/Time 24.-0ct-2006 12:29
Max Absolute
psi
<=3.95
.251
=499
.746
.994
.1241
.1488
I:|1736
1983
52231
2478
I:|2725
I:|2973
SSZZO
.3468
.3715
>= 3963 ov:
!
}
l
)
)
}
b
!
N
WIND STRESS CONTOURS
Section Properties
Prop Section Area lyy (P J Material
(in) (in) (in) (in)
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

Print Time/Date: 24/10/2006 12:46 STAAD.Pro for Windows Release 2005 Print Run 4 of 7



\ Job No Sheet No Rev
E % : 060118 5
A
Software licensed to Lalonde Engineering Inc. Part
Job Title SU13 Ref
BY pL Datep4.0ct-06 Chd
Client g File SU13.std Date/Time 24.0ct-2006 12:29
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/deqg) | (kipft/deg)
646 Fixed Fixed Fixed - - -
666 Fixed Fixed Fixed - - -
1492 Fixed Fixed Fixed - - -
1512 Fixed Fixed Fixed - - -
Basic Load Cases
Number Name
1 WEIGHT
WIND
Node Displacement Summary
Node L/C X Y z Resultant rX rY rZ
(in) (in) (in) (in) (rad) (rad) (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 | 22WIND 1.254 0.022 0.003 1.254 0.000 -0.000 -0.119
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N Job No Sheet No Rev
Q 060118 6
A
Software licensed to Lalonde Engineering Inc. Part
Job Title SU13 Ref
By pL Date24-0Oct-06 Chd
Client  Fg) File SU13.std Date/Time 24.0c¢t-2006 12:29
Node Displacement Summary Cont...
Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (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 Qy Sx Sy Sxy Mx My Mxy
(psi) (psi) (psi) (psi) (psi) (Ib‘in/in) (Ib‘in/in) (Ib‘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 Bottom Top Bottom Top Bottom
(psi) (psi) (psi) (psi) (psi) (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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N Job No Sheet No Rev
E % : 060118 7
A
Software licensed to Lalonde Engineering Inc. Part
Job Title SU13 Ref
By PL Date24-0Oct-06 Chd
Client  Fg) File SU13.std Date/Time 24.0c¢t-2006 12:29
Reactions
Horizontal | Vertical |Horizontal Moment
Node L/C FX FY Fz MX MY Mz
(kip) (kip) (kip) (kip'in) (kip'in) (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 | L: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 | L: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
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