Structural Analysis Due to Wind and Water Pressure
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Reaction at Shear Wall
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Select Sheathing and determine nailing schedule for the Diaphragms

The unit shear ground will be controlling for all categories except the max category 4 hurricanes and above

Category 1

Use Structural | sheathing with 8d nails; 1-3/8 in minimum fastener penetration. Minimum panel thickness of 3/8 in and a
minimum nominal framing width of 2 in. The nail spacing at panel edges is at 3 in.

Category 2

Use Structural | sheathing with 10d nails; 1-1/2 in minimum fastener penetration. Minimum panel thickness of 15/32 in and
a minimum nominal framing width of 3 in. The nail spacing at panel edges is at 3 in.

note this sheathing and nailing schedule only applies to the lower bound of Category 2 hurricanes, their is no sheathing

available to protect against the upper bound

Category 3 and above

There is no sheathing or nailing schedule available that will resist the loads calculated above

Design of Tension Chord
Wood is Southern Pine, Select Structural

Material properties

= 1600psi
o= 2100psi

Adjustment Factors

Lps=16 Load Duration Factor
L= 1 Wet Service Factor
Li=1 Temperature Factor
Lr=1 Size Factor

NQ&V:: 1 Incising Factor

Calculate the axial force in the chord
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force axial := line_load —_— . . width
ARG —orground g, force axial. i = line_load ..iyino———

8-length MAARAAMNCBINRG, - ceiling 8-length
7.983 1326 4123  5.839 )
18.122 27.809 6.446 10.381
force_axialground = 32.668 47.636 |Kkip force_axialcei”ng =| 13.877 32.12 |kip
52.499 77.368 39.506 93.714
82.236 —12.093 ) 106.929 12.093 )
Calculate Tensile Capacity
Ft_pr;ime =F¢CpCymCCECi
Ft_prime = 2560 psi
Determine Required area of the chord
force_axial force_axial..;;
area regdgmlmd = ground area regdceiling:: ceiling
Ft_prime I:t_prime
3119 518 161 2281 )
7.079 10.863 2.518 4.055
area_renground = 12.761 18.608 in2 area_reqdcei”ng =| 5421 12.547 in2
20.507 30.222 15.432 36.607
32.123 -4.724) 41.769 4.724 )
Minimum.ceq,c= 2-1.5in-3.5in Minimumg o, = 10.5in
The chord force is not going to limit the design
Determine Shear sheathing and nailing pattern
window length := 9ft
wall length .= length — window_length wall_length = 27 ft
reaction reaction i
Unit sheargw ¥ Zﬂ Unit shearm"-mg = Zﬂ
wall_length wall_length
1274.69  2117.253 \ 658.274 932.25 \
2893.52  4440.249 1029.212  1657.502
. Ibf . Ibf
Unlt_shearground =| 5216.086 7605.891 |— Unlt_shearcei”ng =| 2215.704 512857 |—
8382.364 12353.16 6307.811 14963.134

13130.429 —1930.803) 17073.138 1930.803)



Values from the NDS Wind and Seismic Provisions

Max Shear Resistance

The unit shear ground controls up until the lower bound on Category 4. Forces greater than the upper bound on Category 4
hurricanes and above, the unit shear ceiling controls

Category 1

Use of Wood Structural Panels- Structural Sheathing with a nominal panel thickness of 15/32 in. A 10d common nalil is
used with a minimum penetration of 1-1/2 in and a panel edge spacing of 2 in.

Category 2 and above

There is no sheathing or nailing schedule available that will resist the loads calculated above



