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Basic Wind Speed
Exposure Category

Structure Information
Building Length
Building Width

Mean Roof Height
Roof Angle

Enclosure Classification

Door Information

Door Width

Door Height

Distance From Edge of Door to
Corner of Building

Positive Design Pressure 26.1 psf

Negative Design Pressure -28.8 psf




L.E. Stiffler, Engineer LLC

Project OB Fire Station File 140504
Subject 170 wind load Date : 8/15/2014
Location : Orange Beach, AL Eng RRA

Eguation

Components and Cladding Low-Rise Buildings

with h <= 60 ft

: gh[(GCp) — (GCpi)]

(Envelope Procedure) : velocity pressure at h

Gabled & Hipped Roofs : Figures 30.4-1 & 30.4-2

: Table 26.11-1

Velocity Pressure Calculations:

Velocity pressure gh is calculated in accordance with section 30.3.

gh = Velocity pressure @ mean roof height (h)
gh =Constant - Kh - Kzt - Kd -V 2

Where : Constant

Mean Sea Level

Air Density @ MSL
Occupancy Category
Exposure Category
a

Zg

Basic Wind Speed
Mean Roof Height
Where: Kh

Kzt
Topography
Kzt @h

Kd

gh

Numerical Constant

% - [{ Air density b/ cu ft ) / (32.2 ft/s2 )] -[{
mi/h )( 5280 ft/mi) - (1 hr/3600 5 )] 2
0.00256

10.00 ft

0.0765 Ib/cuft

L]

B

7.00

1,200.00 ft

170.00 mph

16.00 ft

Velocity pressure coefficient @ height h
2.01-(2/Zg) ~(2/a) for 15 ft<=Z<=2Zg
2.01-(15/Zg) » (2/a) for Z< 15 ft
0.70

Topographic factor

(1+K1-K2-K3)2

None

1.00

Wwind directionality factor

0.85

44.06 (psf)

(Eq 30.3-1)
(Section €27.3.2)

(Table C27.3-2)
(Table 1.5-1)
{Section 26.7.3}
(Table 26.9-1)
(Table 26.9-1)
(Figure 26.5-1 A-C)

(Table 30.3-1)

{Figure 26.8-1}

(Table 26.6-1)



L.E. Stiffler, Engineer LLC

Project : OB Fire Station File : 140504
Subject 170 wind load Date : 8/15/2014
Location : Orange Beach, AL Eng : RRA

Internal Pressure Coefficient, GCpij, Table 26.11-1

.~ Enclosure Classification Aog {sq. ft.) Vi (cu ft.) “

Enc!osed Buﬂdmgs -0.18 5000 000 : 1.00

External Pressure Coefficients, GCp, Figure 30.4-2 (roof) and Figur: .4-1 {wall

Zone Area Angle GCp+ GCp- GCp
{sq. ft.} {deg) R O.

15000 | 976 ; 030 | -0.80

120 220

15000 | 9.76 030 |
15000 | 976 | 030 | -200 | 250
15000 Al o;m | 080 | -
S 1so00 . Al o7 | o8 | - |

Values of GCp for walls {zone 4 & 5) were reduced by 10%

Design Wind Pressure, p, Eguaglon 3g,4 1,

GCp+ GCp— GCp|+ GCpr-
(psf) (psf) (psf) (psf) psf)

44.06 030 | -080 | 018 | 018 ? 529 2115 | 4318 | 2732 |

§

030 | -120 | 018 | 2135 | 60.80 | -44.94
030 | 200 | o018 . o115 | seos | i
To71 1 0% | o018 [RRECETIN BRI
071 . 089 | 018 3935 | 4697 |

Positive and negatlve values of external and mternal pressures are combined to determme four poss:ble pressures:
pl+uses GCp+ and GCpi+ p1-uses GCp- and GCpi+
p2+ uses GCp+ and GCpi- p2- uses GCp- and GCpi-

Roof Overhang Pressure, p, Equation 30.10-1.

Wind pressures acting on the roof overhang (soffit pressures not included)

GECp- - GCpi+ Gva-
(psf) (RO (psf) (psf

4406 .00 § o018 | 018 5199 | -36.13

‘ . 220 | 018 018 | 10486 -89.00
e

250 | 018 -018 | -118.07 10221




L.E. Stiffler, Engineer LLC

Project : OB Fire Station File : 140504
Subject : 170 wind load Date : 8/15/2014
Location : Orange Beach, AL Eng : . RRA

Equation

Main Wind Force Rigid Structures ¢ gh-[(GCpf) - (GCpi)]
Resisting System Low-Rise Buldings : velocity pressure at h
(Envelope Procedure) : Figure 28.4-1
: Table 26.11-1

Velogity P Calculations:
Velocity pressure gh is calculated in accordance with section 28.3.2.

gh=Velocity pressure @ mean roof height (h)

gh = Constant - Kh - Kzt - Kd - V 2 {Eg 28.3-1)
Where : Constant = Numerical Constant
= ¥%-[{Airdensity Ib/cuft)/(32.2 #t/s2)] [ (Section C27.3.2)
mi/h ){ 5280 ft/mi ) - (1 hr/3600 s )] 2
= 0.00256
Mean Sea Level = 10 ft
Air Density @ MSL = 0.0765 Ib/cuft (Table C27.3-2)
Occupancy Category = (Table 1.5-1)
Exposure Category = B {Section 26.7.3)
a = 7.00 (Table 26.9-1)
g = 1,200.00 ft (Table 26.9-1)
Basic Wind Speed = 170.00 mph (Figure 26.5-1 A-C)
Mean Roof Height = 16.00 ft
Where: Kh = Velocity pressure coefficient @ height h
= 2.014(Z/zg) " (2/a)for 15ft<=Z<=7g (Table 28.3-1)
= 2.01-(15/Zg) ~ (2/a) for Z< 15 ft
= 0.70
Kzt =  Topographicfactor (Figure 26.8-1)
= {1+K1-K2-K3)?
Topography =  None
Kzt @h = 1.00
Kd = Wind directionality factor (Table 26.6-1)
= 0.85

gh = 4406 {psf)



L.E. Stiffler, Engineer LLC

Project : OB Fire Station
Subject : 170 wind load

Location : Orange Beach, AL

Internal Pressure Coefficient, GCpi, Table 26.11-1

Enclosure Classification -

File

Date :

Eng

140504
8/15/2014

RRA

Enclosed Buildings

xternal Pressur;

976 deg. 044 | 069 |

Design Wind Pressur

p+ uses GCpi+  p- uses GCpi-

-0.40

fficient, GCpf, Figure 28.4-1 {Load Case A

‘Building Surface

{psf)
44,06

4406

24.06

4106 |
44.06
44.06

44.06
44.06

i

033 | 067 i -1.07

sf) Equation 28.4-1 (Load Case A

, oo dpsf) o] (psT) -

0.18

Design Wind Pressure for Overhang, p, Section 28.4.3. (Load Case A)

The design equation has been modified to gh-[(GCpf) - (Underside GCp}] for overhang

0.70 is used for Underside GCp.

77.98 f
&

o/ Pressure {psf}

-61.24

-0.58

pressures;

-0.50 |

-0.18 Poo1s1 2737
018 018 | 3833 | 2247
018 | 048 | 2577 981 |
018 | 018 | -2266 680 |
0.18 018 | 2160 3746
018 0.8 5507 3921 |
018 | -018 | 335 | 1766 |
018 | 018 | 2981 |  -1385 |



L.E. Stiffler, Engineer LLC

Project : OB Fire Station File : 140504
Subject : 170 wind load Date : 8/15/2014
Location : Orange Beach, AL Eng : RRA

oad Ca

Building Surface

-—-n-n-----m

976deg -045 | 069 | -037 | -045 ! 040 | -029 ! -048 | -107 | -0.53 | -048 | 061 | 043

Desi n Wind Pressure ation 28 4-1 {Load Case B

(psf} (psf) (psf)

045 | 4406 | 018 | 018 | -27.76 -11.90
o6 4406 | o018 | 018 | 3833 2247
037 | 4406 | 018 . 018 | 2423 837
045 . 4406 | o018 | 018 L2776 1 1190
040 i 4406 . 018 018 | 96 2555
029 | 4406 | 018 | 018 | 2071 |  -485
048 :

4406 | 018 {  -018 | 2008 |  -13.22
107 | as06 | 018 | 018 | 5507 3921
053 4406 | 018 | 018 | 3128 | 1542
048 | 4406 | 018 | -018 | 2908 | 1322 |
Tosl | 4406 | 018 | 018 | 1894 3481 |
043 | 4406 | 018 . 018 | 2688 | 1101

p+ uses GCpi+  p- uses GCpi-

[ned
(321

)} t W [

{

i
P

Ut

o

)
2

Design Wind Pressure for Overhan Section 28.4.3. {Load Ca
The design equation has been modified to gh:[(GCpf} - (Underside GCp)] for overhang pressures;

0.70 is used for Underside GCp

“Roof Zone

Pressgre {psf).




