


TABLE 11

WIND EXPOSURE CATEGORY COEFFICIENTS (Cf2)

EXPOSURE _

CATEGORY Kz WIND COEFFICIENT: (KzEXPB)/(Kz)
Fence 015 FT 15-20 FT 0-15 FT 15-20 FT
height

B 0.57 0.62 1.00 1.00

C 0.85 0.9 0.67 0.69

D 1.03 1.08 0.55 0.57
NOTES:

EXPOSURE B: Urban and suburban areas, wooded areas or other terrain with numerous closely spaced
obstructions having the size of single-family dwellings or larger.

EXPOSURE C: Open terrain with scattered obstructions having heights generally less than 30 ft. This
includes flat open country, grasslands, and all water surfaces in hurricane prone regions.

EXPOSURE D: Flat, unobstructed areas and water surfaces outside hurricane-prdne regions. This category
includes smooth mud fiats, salt flats, and unbroken ice.
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TABLE 12
Ice Exposure Coefficients (Cf3)

Regional Conditions Cg
Regions likely to experience heavy ice storms 0.45
Regions subject to moderate icing effects 0.85
Regions not subject to the effects of icing : 1.00

NOTES
1 Maximum spacing of posts may be limited by top rail design.

2 Recornmended maximum spacing of posts not to exceed 10'-0"

3 For solid fence use exposure coefficient (Ct3)=1.0

Ice exposure coefficient is an arbitrary value that may be assigned based on the
judgment of the designer, considering the probability of an event occurring where
maximum ice accumulation and peak wind velocity occurs at the same time in the
locality the fence is installed.
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Line Post Material Properties Table

TABLE 13

Nominal O.D. I.D. Sy Iy F Maiow En
O.D. Size (in) (in) (in) (in*) (kip/in®)  (kip-ft) (kip/in?)
Group IA: (ASTM F1043) Schedule 40 Steel Pipe ASTM F1083-06 Regular Grade 30,000 psi vyield
17/8” 1.900 1.610 0.33 0.31 30 0.54 29000
23/8” 2.375 2.067 0.56 0.67 30 0.93 29000
27/8” 2.875 2.469 1.06 1.53 30 1.76 29000
312" 3.500 3.068 1.72 3.02 30 2.84 29000
4" 4.000 3.548 2.39 4.79 30 3.95 29000
65/8" 6.625 6.065 8.50 28.14 30 14.02 29000
85/8" 8.625 7.981 16.81 72.49 30 27.74 29000
Group |A: Intermediate Grade Schedule 40 Steel Pipe, ASTM F 1083-06 Intermediate Grade 50,000 psi yield
65/8" 6.625 6.065 8.50 28.14 50 23.37 29000
8 5/8" 8.625 7.981 16.81 72.49 50 46.23 29000
Group IA: High Strength 83000 Grade Schedule 40 Pipe, ASTM F 1083-06 High Strength 83000 Grade, 83,000 psi
| 15/8” 1.660 1.380 0.23 0.19 83 1.07 29000
17/8” 1.900 1.610 0.33 0.31 83 1.49 29000
23/8” 2.375 2.067 0.56 0.67 83 2.57 29000
27/8” 2.875 2.469 1.06 1.53 83 4.87 29000
312" 3.500 3.068 1.72 3.02 83 7.86 29000
4" 4.000 3.548 2.39 4.79 83 10.95 29000
Group IC: (ASTM F1043) High Carbon Steel Pipe 50,000psi yieid
15/8" 1.660 1.438 0.20 0.16 50 0.54 29000
17/8" 1.900 1.660 0.28 0.27 50 0.77 29000
23/8" 2.375 2.115 0.49 0.58 50 1.34 29000
27/8" 2.875 2.555 0.88 1.26 50 2.41 29000
312" 3.500 3.180 1.34 2.35 50 3.69 29000
4" 4.000 3.680 1.78 3.56 50 -4.90 29000
Group Il: (ASTM F1043) Cold Rolled Formed C-Shape - 50,000 psi yield
17/8"x 1 5/8"x.105 0.23 0.33 50 0.63 29000
) 17/8" x 1 5/8"x.121 0.39 0.36 50 1.07 29000
. 21/4"x 1 5/8" x.121 0.45 0.52 50 1.24 29000
_ 3 1/4"x2 112" x 130 1.11 1.88 50 3.05 29000
Group lll: (ASTM F1043) Hot Rolled H-Beam
- 2 1/4" x 1 45/64" 0.86 0.97 45 2.12 29000

Sk Section Modulus
I Moment of Inertia
Fy Minimum Yield Strength
Maliow Allowable Moment Capacity of Post: (F,)(S,)0.66/12 in./ft.
Eu Modulus of Elasticity of Material
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TABLE 14

DESIGN WIND PRESSURE, q (LB / SF)

WIND VELOCITY (MPH)
EXPOSURE .
CATEGORY Height (ft) Kz 70 85 90 100 110 120 130 140 150
0-15 0.57 6.72 9.90 11.10 13.71 16.58 19.74 23.16 26.86 30.84
B
15-20 0.62 7.30 10.77 12.08 14.91 18.04 21.47 25.19 29.22 33.54
0-15 0.85 10.01 14.77 16.55 20.44 24.73 29.43 34.54 40.06 45.99
Cc
15-20 0.90 10.60 16.64 17.53 21.64 26.18 31.16 36.57 42.42 48.69
0-15 1.03 12.14 17.89 20.06 24.77 29.97 35.66 41.85 48.54 §5.72
D
15-20 1.08 12.72 18.76 21.03 2597 3142 37.39 43.89 50.90 58.43

NOTES:
q = (0.00258)(Kz)(Kzt)(Kd)(G)(CAH(V)(I)

Kz = EXPOSURE COEFFICIENT (GIVEN ABOVE)

Kzt = 1.0 (TOPOGRAPHIC FACTOR, PRESUMED = 1 FOR NO TOPOGRAPHIC EFFECTS)
Kd = 0.85 (DIRECTIONALITY FACTOR

G = .85 (GUST FACTOR)

Cf= 1.3 (FORCE COEFFICIENT)

V = VELOCITY (GIVEN ABOVE)

1 = 1.0 (IMPORTANCE FACTOR

REF: ASCE 7-05, "MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES"
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METRIC CONVERSION FACTORS

LENGTH:
1Ft = 0.304 8 m
1In = 254 mm
- AREA:
' 1sqft = 0.0929 sqm
1 sqin = 645.16 sqmm
VELOCITY, SPEED:
1 Mph = 1.6093 km/h
MASS:
11lb = 0.4536 kg
MASS PER UNIT AREA;
11b/sq ft = 4.88224 kg/sq m
FORCE:

1 kip (1,000 1bf) = 4.44822 kN
1 Ibf (pound-force) = 4.44822 N

' EORCE PER UNIT LENGTH:

1 b/ft = 14.5939 N/m
1 Ib/in = 175.1268 N
PRESSURE., STRESS. MODUL F_ELASTICITY (FQRC AREA):
1 Ib/sq in = 6.8947 kPa
1 Ib/sq ft = 47.8803 Pa
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6.5. 10 Velocity Pressure. 6.5.6.3 Exposure Categories.

Velocity pressure, g, evaluated Exposure B: Exposure B shall apply where the fground
. ' . . surface roughness condition, as defined by Surface
at height z shall be calculated by the following equation: dR,o;;ghnes% t,lpre¥%1é% (1)n f%h% 3£>w1)nd dzlf)e;:.txon f;cl)lr a
= 2 istance of at leas m) or 20 times the
gz = 0.00256 K.K.K, V* 1 (Ib/ft’) height of the building, whichever is greater.

. Exception: For buildings whose mean roof height is
[In SI: g, = 0.613 KzKztKd V* I (N/m’); V in m/s] less Han or equal to 36 ﬁ“{9.1 mré: the upwind-
. distance may be reduced to 1500 ft (457 m).

Exposure C: Exposure C shall apply for all cases where

Eq. 6-15
where Kd is the wind directignglity fac):tor defined in exposures B of D do not apply,

Section 6.5.4.4, Kz is the vglocng grgsgure %XP(}QS';;C coef-
.5.6.6 an

ficient defined in Section is, the .
topographic factor defined in Section 6.5.7.2, and g# is the E’S(glﬁ’f%‘g: rlgﬁ %ﬁg(s)ssugi ]d)e ﬁggg gppslzrt‘.’;’]ggfl?oﬁh% nger ;)sull])d
velocit%‘ pressure calculated using Eq. 6-15 at mean roof revails in the upwind direc_tionyfor a distancge at least

heigh 000 ft (1524 m) or 20 fimes the building heighi

The numerical coefficient 0.00256 (0.613 in SI) shall be }’*}lgrlﬁl{ﬁ‘éesrhge {,?é‘tfg; f é‘ﬁ?;gég (l))f 6528 lf]'t fﬁ‘&%“?ﬂ)“},ﬁﬁo

used except where sufficient climatic data are available times the height of the building, whichever is greater.

to justify the selection of a different value of this factor F ite 1 din the transiti betw

for a design application ora 31.te ocated In the an51t.10n ‘zone etween ezxposure
categories, the category resulting in the largest wind forces

shall be used. Exception: An intermediate exposure

between the preceding categories is permitted in a
transition zone provided that it is determined by a rational
analysis method defined in the recognized literature.

Terrain Exposure Constants

Table 6-2

Exposure @ z;(ft) - /1; B P s c () . = . Zia (O™
B .7.0 1200 1/7 .| 0.84 | 1/4.0 0.45 030 | 320 1/3.0 30
C 9.5 900 1/9.5 1.00 | 1/6.5 0.65 020 | 500 1/5.0 15
D 11.5 700 i/ll.S 1.07 | 1/.0 . 0.80 0.15 5.50 1/8.0 7

*Z,:n = minimum hejght used to ensnre that the equivalent height Zis greater of 0.6/ OF Zyy,.
\Q)r buildings with h < 2y, 2 shall be taken as Zy,.
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Wind Directionality Factor, Ky - I

Table 6-4 {
Structure Type | Directionality Factor K,*
' Bufldings
Main Wind Force Resisting System . 0.85
Components and Cladding ) : 0.85
Arched Roofs 085

Chimneys, Tanks, and Similar Structares

Square’ .
Hezxagonal . , 0.90
Round . 0.95
0.95
Solid Signs 0.85
Open Signs and Lattice Framework 0.85
Trussed Towers
Triangular, square, rectangular 0.85
Al other cross sections 0.95

*Directionality Factor K, has been calibrated with combinations of loads
specified in Section 2. This factor shall only be applied when used in
conjunction with load combinations specifiedin2.3 and2.4.
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Velocity Pressure Exposure Coefficients, Ky and K, j

Table 6-3 |
! .
Height above Exposure (Note 1)
ground level,z - - : B c D
It - (m) . Casel Case 2 Cases } &2 | Casesl&2

0-15 | (0-4.6) 0.70 -~ 0.57 0.85 1.03
20 (6.1) 0.70 - 0.62 0.90 1.08
25 (1.6) 0.70 0.66 . 0.94 1.12
30 (9.1) 070 - 0.70 0.98 1.16

40 (12.2) 0.76 0.76 1.04 1.22 |

50 (15.2) 0.81 0.81 1.09 127 |

60- (18) 0.85 0.85 1.13 . 131 !
70 21.3) " 0.89 0.89 - 1.17 1.34
80 (24.4) 093 0.93 1.21 1.38
90 | 214 0.96 0.96 124 1.40
100 (30.5) 0.99 0.99 - 1.26 1.43
120 (36.6) 1.04 . 1.04 1.31 1.48
140 (42.7) 1.09 1.09 1.36 1.52
160 (48.8) 1.13 1.13 . 139 1.55
180 (54.9) 1.17 117 143 1.58
200 (61.0) - 1.20 1.20 1.46 1.61
250 (762) 1.28 128 1.53 1.68
300 (91.4) 1.35 1.35 . 1.59 1.73
. 350 (106.7) ¢ 1.41 1.41 164 1.78
Y 400 (121.9) 147 1.47 1.69 1.82
450 (137.2) 1.52 1.52 1.73 1.86
500 (152.4) 1.56 1.56 1.77 1.85

Notds:

I. Casel: a. All components and cladding. .
b. Main wind force resisting system in low-rise buildings designed using Figure 6-10.

Case 2: a. Allmain wind force resisting: systems in buildings except those in low-rise buildings
designed using Figure 6-10. ) -
b. All main wind force resisting systems in other structures.

2. The velocity pressure exposure coefficient K, may be determined from the following formula:
Forlsft<z<z Forz<15ft. -
K.=2.01 ()™ K, =2.01 (15/2)"*
Note: z s:hall not be taken less than 30 feet for Case 1 in exposure B.
3. o and 7, are tabulated in Table 6-Z.
4. Linear interpolation for intermediate values of height z is acceptable.

5. Exposure categories are defined in 6.5.6.
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Tepographit Factor, K,( Method 2 ] »

Figure 64 | I
z 4t/
Y8 . x(Upwind)
Iy
ESCARPMENT | - 2D RIDGE OR 3-D AXISYMMETRICAL HILL
Tapographic Multipliers for Exposure C
K; Multiplier : ) K; Multiplier K5 Multiplier
H/Ly 2-D 2-D 3-D x/Ly, 2-D All /Ly 2-D 2-D 3-D
Ridge | Escarp. | Axisym. Escarp, | Other Ridge | Escarp. | Axisym.
Hill Cases . Hill
0.20 {.0.28 0.17 0.21" | 0.00 1.00 -} 1.00 } 0.00 1.00 1.00 1.00
0.25 0.36 0.21 0.26 | 0.50 0.88 0.67 } 0.10 | 0.74 0.78 0.67
030 | 043 0.26 032 1 100 | 075 033 | 020 | 0.55 0.61 0.45
035 {'0.51 0.30 037 | 1.50 0.63 0.00 § 030 { 041 0.47 0.30
040 | 0.58 0.34 042 | 2.00 0.50 0.00 { 040 | 0.30 0.37 0.20
0.45 0.65 0.38 047 | 2.50 038 0.00 { 050 [ 0.22 0.29 0.14
0.50 0.72 0.43 0.53 [ 3.00 025 000 [ 0.60 (| 0.17 0.22 0.09
~ 3.50 013 0.00 | 0.70 | 0.12 0.17 0.06
'4.00 0.00 0.00 0.80 0.09 0.14 0.04
0.50 | 0.07 0.11 0.03
1.00 | 0.05 0.08 0.02
1.50° | 0.01 0.02 0.00
~ 2.00 {.0.00 000 | 000
Notes:

1. For values of H/Ly, /Ly and z/L, other than those shown, linear interpolation is permitted.

2. For H/Ly> 0.5, assume H/L,, = 0.5 for evaluating K, and substitute 2H for Ly, for evaluating K, and K;.

3. Multipliers are based on the assumption that wind approaches the hill or escarpmem along the direction
of maximum slope.

4. Notaton:
H:Height of hill or escarpment relative to the upwind terrain, in feet {meters).
Ly Distance upwind of crest to where the difference in ground elevation is half the height of
hill or escarpment, in feet (meters).
X Factor to account for shape of topographic feature and maximum speed-up effect.
Ka: Factor to account for reduction in speed-up with distance upwind or downwind of crest.
K+ Factor to account for reduction in speed-up with height above local terrain.
x:. Distance (upwind or downwind) from the crest to the building site, in feet (meters).
z Height above local ground level, in feet (meters).
1N Horizontal attenuation factor.
T Height attepuation factor.
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