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Having analyzed the existing motorcycle rack it has been determined that it is sufficiently strong to
support the motorcycle and snowmobile loads along with the snow load in Eden Utah. However, given
the height and slenderness of the rack, it is my recommendation that the owner remove the top section
and use the middle section as just a covering (keep unloaded). Doing this drastically reduces any risk of
overturning due to wind or earthquake and will allow for multiple single level racks that are easier and
safer to load and unload. It will also reduce any adverse visual appearance. It is also my
recommendation that the owner laterally support the rack by welding either expanded metal or
diagonal bracing to the back side. Currently the sections of rack are only connected in a few locations.
The owner has also been advised to properly connect all sections at all available locations using properly
sized timber blocking and bolts of the same size and type as existing in the few already connected
locations. The owner has been advised of all of these recommendations and is willing to comply.




Design Calculation for Motorcycle Rack for Kenny Watkins (IBC 2015)

Main Support
10/23/2017

Input Variables
span = 9ft b= 0.9 Egteel := 29000ksi FV = 36000psi
W= 2ft Tributary Width
HBeam 510 Wgeam = 1.75in Theam = :l26in
Live Loads:
LR := 38.4psf Live Load of 2 snowmobiles @ 700 Ibs each
Lgnow = 70psf Snow Load
Dead Loads:
DL := Spsf

Main Beam Design

Factored loads:

W= 1.6:(LR-W + Lgpgw-Wr) = 346.88-plf
wpp, = 1.2(DL-Wp) = 12-plf

W= wp [, + wpp = 358.88-plf

Reaction

(w-span)

=~
i

= 1.615-kip

R, = Ry = 1.615-kip
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ZMainQSupport =

= [.371 in3

ZMain_Support = ZRequired

Bending

Shear

Vy = Ry = 1615 kip

o2
Ay = 2-Hpoam TReam = | in Area of the Web

V= 0.6:¢-Fy-Ay, = 19.44-kip

Deflection
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anin_Beam = 2 = 2.742in

]Main_Beam . lRequired




Design Calculation for Motorcycle Rack for Kenny Watkins (IBC 2015)

Input Variables

span := 4ft $:=09

W = 2171t Tributary Width

Live Loads:

LR = 38.4psf
b e = 70psf
Z = 0.29i 3
Lipped_C_Channel = V-=711
= 11.8i 4
[Lipped_CHChannel R

Dead Loads:

DL := Spsf

Lipped C-Channel Design

Factored loads:

Lipped C-Channel Support

10/23/2017

Egeel = 29000ksi  Fy = 36000psi

Live Load of 2 snowmobiles @ 700 Ibs each

Snow Load

Section modulus. See attached sheet of properties
for Lipped C-Channel.

Modulus of Elasticity. See attached sheet of properties
for Lipped C-Channel.

wyy = 1.6(Lp-Wr+ L W) = 376.365pIf
LL RYT™ “Snow "' T P

wpp = 1.2(DL-Wy) = 13.02pIf

W= W L+ Wpp, = 389.385plf

Reaction
(w-span) .
Ry = ———— = 0.77%Kkip
9
Rz = Rl = 0.779-kip



Bending

MU - (w-spanz)

= 0.779 -kip-ft
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Shear

Vi = Ry = 0.779 -kip
A, = 064in°  Area of the Web

V= 0-6'¢'Fy'Aw = 12.442 -Kip

(5-w-span4)
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lLipped_C_Chan nel = [Required
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