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Single Most Important Consideration is...

What are the axle weights on the finished product?
With the trailer hooked up?
Running Bobtail?

Step 1: Weigh the truck with a full load of fuel

Step 2: Determine what you want for target weight
Excel Tool Available on RVNomad.com in the tools section



oad Balance
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Load Balance — The Math

fl* 1:f2*dgl*d1:f2*d2

f;

d;

f,

d,
The product of force, distance pairs on a lever are equal.
Forces on opposite sides of a fulcrum are in opposite directions.
Forces on the same side of a fulcrum are in the same direction.

Most of the time, we are solving for one of the forces.
So, if we are solving for f, f, = (f, *d,) / d,




oad Balance — The Math

A4

GCVW = Front Axle + Rear Axle + Trailer Axle

GVW5, .« = Front Axle + Rear Axle

GVW5,.iier = PINn + Trailer Axle

Pin is weight is transferred to the Front Axle and Rear Axle

Trailer
Axle
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Trailer
Axle

Rear Axle is the Fulcrum

Pin * Setback = f;, * Wheelbase

foin = (PIn * Setback) / Wheelbase

LFAW = UFAW - f

LRAW = URAW + Pin + f;,

GVW = LFAW + LRAW = UFAW + URAW + Pin
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| oad Balance — The Math — Rear Axle

(e)

e

Wheelbase

DromSB BedSB

HitchSB

Front Axle is the fulcrum
Dmm = (Drom Weight * DromSB) / Wheelbase
Bed = (Bed Weight * BedSB) / Wheelbase
fuich = (Hitch Weight * HitchSB) / Wheelbase
RAWToter = URAW + 1:Drom v 1:Bed letch

2008 HDT Rally . October 4 - 11 . Hutchinson, KS




Load Balance — The Math — Front Axle

Wheelbase

" promss P

HitchSB

Rear Axle is the fulcrum

Dmm = (Drom Weight *(Wheelbase — DromSB)) / Wheelbase
Bed = (Bed Weight * (Wheelbase — BedSB)) / Wheelbase
fuien = (Hitch Weight * (HitchSB — Wheelbase)) / Wheelbase
|:AWToter = UFAW + 1:Drom + 1:Bed letch
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Load Balance — Example 1

0” 100” 130" 200" 250"

Bike Bed Load Hitch
1200 lbs 2500 Ibs 600 Ibs

Bed = (2500 * 70) / 200 = 875 Bed = (2500 * 130) / 200 = 1625
B,ke = (1200 * 100)/ 200 = 600 B,ke = (1200 * 100)/ 200 = 600
fi, = (600*50)/200 =150  f . = (600 * 250)/ 200 = 750

RAW = 7100 + 1625 +600 + 750 = 10075
FAW = 9750 + 875 + 600 — 150 = 11075
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Load Balance — Example 2

0” 120" 160" 240" 300" 330"

Drom Bed Hitch Bumper
3200 lbs 1600 Ibs 540 Ibs 2880 Ibs

fo.q = (1800 * 80) / 240 = 600 fo.q = (1800 * 160) / 240 = 1200
fo,om = (3200 * 120)/ 240 = 1600  fg,., = (3200 * 120)/ 240 = 1600
fiie, = (540 * 60/ 240 = 135 fic = (540 * 300)/ 240 = 675

foumoe = (2880 * 90)/240 = 1080  fg,.., = (2880 * 330)/240 = 3960

Bumper

RAW = 7100 + 1200 + 1600 + 675 = 10575
FAW = 10250 + 600 + 1600 — 135 = 12315

RAW = 7100 + 1200 + 1600 + 675 + 3960 = 14535
FAW = 10250 + 600 + 1600 — 135 — 1080 = 11235




Calculate Max Pin Weight

0” 120" 160" 240" 300" 330"

Bumper
s 2880 Ibs

Drom Bed
3200 Ibs 1600 lbs

RAW = 14535, GAWR = 19900
FAW = 11235, GAWR = 12350

Available axle weight is 19900 — 14535 = 5365

f,*d, =f,*d,

f, * 300 = 5365 * 240

f, = (5365 * 240)/300

f, = 4292

Assuming 20%-25%, Trailer Max is 17168-21460
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Calculate Result on Front Axle

120" 160" 240" 300" 330"

Drom Bed Hjtgh Bumper
3200 lbs 1600 Ibs s 2880 Ibs

RAW = 14535, GAWR = 19900
FAW = 11235, GAWR = 12350
Pin = 4292

f,*d, =f,*d,

f, * 240 = 4292 * 60

f, = (4292 * 60) / 240

f, = 1073

FAW, . qeqrorer = 11235 — 1073 = 10162
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Prove using scale tickets
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Design Considerations
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Design Consideration — Singling

0” 36" 80" 104" 126" 196" 252"

Trans Cab Storage Fuel ‘ ‘

frrans = (2500%(196-36))/196 = 2041 f,.. = (2500*(252-36))/252 = 2143
fcan = (3000*(196-80))/196 = 1776 f.., = (3000*(252-80))/252 = 2048
fstorage = (400%(196-104))/196 = 188 fgqrage = (400%(252-104))/252 = 235
f o = (1800%(196-126))/196 = 643 f o = (1800%(252-126))/252 = 900

Singling to the rear position transfers
weight from the rear axle to the front axle.

In our example above: 678 Ibs.
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Hitch Placement

» Hitch placement affects:
Loaded axle weight
Turning Capability

Jack Knife

Campground backing
Urban maneuverability

Deck Utilization

» Hitch placement may require structural truck work
Air bag valve actuator arm
Frame cross members




Hitch Placement — Avoid Jack Knife
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As the trailer and truck move off-angle, the cap of the trailer moves towards

the truck as specified by Sin 10° * Height of Protuberance.
90 is trucking standard minimum. 10° covers just about every campground.




Hitch Placement — Useable Deck Space

124.98

T

-

Usable deck space is the area tangent to the Arc at it's midpoint.

2008 HDT Rally . October 4 - 11 . Hutchinson, KS




Hitch Placement — Typical Installation
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DOT and Your Bed

Do you need a DOT sticker ?

NO, But ...
What do they actually care about ?

Safety Equipment
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What’'s Wrong?
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