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Job name 76 - #311
Job# 0424APG
Company: Apogee Signs
Installation location: 5672 FL-247, Lake City, FL 32024

Section 3107, Appendix H and section 1609 of Florida Building Code 2023 and Chapter 30 ASCE 7-22 applies.
Chapter 29.3 of ASCE 7-22 (Design Wind Loads; Solid Freestanding Walls and Freestanding Sign) applies:

Type of structure: pylon
Risk Category: II
Wind velocity (3 sec gust), FBC 2023, section 1609.3: 130 mph
Wind stagnation pressure (qz) 43.3 psf
Design wind pressure conversion factor 0.77
Gust effect factor (G) ASCE 7-22  26.9.1 0.85
Widest part of sign face (B) 7.09
Height of sign face (s) 12.21
Overall height of sign (H) 23.25
Aspect ratio (B/s) 0.58
Clearance ratio (s/H) 0.53
Force Coefficient Cf from Figure 29.3-1, ASCE 7-22 1.4
Wind pressure (p) multiplied by design wind pressure conversion factor and Cf 39.7 psf

1. Calculate wind load and turning moments at base by the provisions of the alternate all-heights method
in Section 1609.6.  Wind shall be assumed to come from any horizontal direction and 
wind pressures shall be assumed to act normal to the surface considered.

Hor Dim Vert DimFill Factor Af p F H M (base)
(ft) (ft) (sf) (lbs) (ft) (ft-lbs)
7.1 12.2 1.0 86.6 39.7 3436 17.1 58914
0.7 23.3 2.0 31.0 39.7 1230 11.6 14298

0.0 39.7 0 0
0.0 39.7 0 0

Total 117.6 4666 15.7 73212

2. Determine depth of embedment, D in feet
From Table 1806.2, class 4, sandy soil, lateral bearing pressure below grade= 150 psf/ft
Per 1806.3.4 Increase for poles, tabular value time 2  = 300 psf/ft
Assume depth of hole (D) = 5 ft (S1) = 1500 psf
- number of posts= 2 Load per post (P)= 2333
- from p. 5-81, Structural Engineering Handbook:
D=((1.18*P)/(b*S1))*(1+(SQRT(1+(1.88*b*S1*H/P))))
assume b (ft)= 3
D (ft) = 5.3
Alternatively, Section 1807.3.2.1, Equation 18-1
A=2.34P/S1*b= 1.21
D=0.5A((1+(1+(4.36h/A))^0.5)= 5.2 feet

3. Determine required section modulus (in^3) at base
max stress = (P*(H)*12)/section modulus
max stress < allowable stress
for outdoor signs, allowable stress < (0.66)(yield strength)
material A500
yield strength (modulus of rupture) 46000 psi
required section > (P*(H)*12)/((0.66*ys))
At base, minimum section modulus = 14.5 in^3
Use 8" x 8" x 1/4" wall tube, section modulus (Wx) = 19.4 in^3

4. Check anchor bolt size
Number of posts 2
Number of anchor bolts per post 2
Diameter of bolt (inches) 1.25
Estimated weight of sign (pounds) 2000
Compressive load per bolt from dead load (pounds) 500
Bolt spacing across neutral axis (inches) 14
Maximum tension load under full wind load (pounds) 15188
Maximum compression load under full wind load (pounds) 15688
Average shear load 1166
Maximum combined load (pounds) 15438
Steel alloy of bolt ASTM F1554 Gr 36
Minimum tensile strength (ksi) 36
Stress cross section of selected bolt size (inches) 0.9684
Tensile load (ksi) 15.942
Safety Factor 2.3

References:                   The 8th Edition (2023) of the Florida Building Code
ASCE 7 22
Structural Engineering Handbook, Gaylord&Gaylord editors, Fourth edition, McGraw Hill, NY 1997
Mechanics of Materials, Beer and Johnston, McGraw Hill, NY 1981
Standard Handbook for Mechanical Engineers, T. Baumeister and
L.S. Marks, editors, Seventh edition, McGraw Hill, NY 1967 sheet 6 of 6
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