
VO CAT IONAL HAU L E RS MUST GET THE
R IGHT SPEC TO RUN PRO F I TA B LY 
ON- AND OFF- H IG H WAY. By JOHN BAXT E R

ro u g h o p e rato r

If yo u’re going to run off - road or haul
e x t re m e ly ove r weight loads,
spec’ing a vocational tru ck to do
t wo diffe rent jobs — on-highway and
o ff - h i g h way — and produce the low-

e st operating cost per mile can be challenging. 
Your fi rst step is fi g u ring out your typical haul.

Will you face seve re off - road terrain? At what gra d e s ?
Will most of your miles be at highway speeds? 

“Vocational tru cks typically run at the high end of
RPMs, and considerations typically revo lve aro u n d
gradeability and sta rta b i l i t y,” says Jim Crowc ro ft ,
p roduct marketing manager for Sterling Tru cks .
“While fuel economy may not be as critical an issue
w i th on/off- and off - road vocational cust o m e rs, cus-

Spec a high enough overall gear ratio that will allow
starting with a full load on the steepest grade.



t o m e rs need to wo rk with th e i r
s a l e s p e rson to spec the most effi-
cient gear set ra t i o .”

You also need to det e rmine max-
imum cruise speed, especially if
you are going to spend many hours
on the highway at 65-plus. To put
rpm in the swe et spot at that speed,
yo u’ll need the right axle ratio and
ove rd ri ve transmission top gear.

Spec an 18-speed or 8-Low- L ow
or similar transmission with a high
enough ove rall ratio to get good
sta rta b i l i t y. If getting the right ra n g e
f rom the transmission is a pro b l e m ,
go for a two-speed auxiliary tra n s-
mission or dri ve axle arra n g e m e n t .
Ask your salesman about his re c o m-
mended sta rtability number, based
on the grades yo u’ll re a l ly see.

Choose an engine designed for vocational use th a t
has the needed wider operating range. Choose tra n s-
mission ratio spreads based on the engine’s torqu e
ch a ra c t e ri stics or torque rise and its operating ra n g e .
A 210 0 - rpm engine with peak torque that hangs in
d own to 1100 rpm may be ideal, because it needs
fewer ratios and will re qu i re less shift i n g .

“The most imp o rtant facet of correct specifi c a t i o n
of EPA ‘02 vocational engines is to get the corre c t
rpm at cruising speed,” says Vo lvo’s Ed Saxman,
d i rector of powe rt rain systems. “Make your salesman
awa re of your tru ck ’s expected cruising speed.”

Salespeople can use soft wa re to ve rify that th e
engine rpm matches the expected cruising speed. If
n ot, adjust axle ratio, transmission or tire size, Sax-
man says. Check imp o rtant para m et e rs such as
sta rta b i l i t y, top gear gradeability and speed on a 1. 5
p e rcent gra d e .

A n other item to consider is a specialty tra n s m i s-
sion. If running a dump, for exa mple, consider
spec’ing an Allison transmission designed specifi c a l ly
for hauling over rough terrain with fre quent sta rt s .

Jim Say re of G.L. Say re Peterbilt and Intern a t i o n a l
s ays his cust o m e rs believe Allisons perfo rm well eve n
when “you don’t have the re qu i red sta rtability on
p a p e r.”  But he wa rns them to have the right tra n s-

mission and axle ratios for steep hill sta rt s .
Frame rails also have to be spec’ed, given the extra

t w i sting the backbone of the tru ck will endure off
road. Most manufacture rs offer rails made of th i cke r
m etals or with st re n g thening inserts for a higher ra t-
ing of re s i stance to bending movement (RBM).

Spec’ the frame to be plenty tough enough, since
th e re’s only one chance to build it right. Ac c o rding to
L a rr y Hess of Midway Tru ck Ser vice, this will
i mp rove the ride because of less frame flexing — but
ove r-spec’ing may cut the weight you can haul.

H AULING HEAVY

If planning to haul heavy — especially loads above
110,000 pounds — you need a tru ck care f u l ly spec’d
for this unusual vo c a t i o n .

One of the pri m a ry spec’ing considerations should
be the tru ck ’s wheelbase. Local length and we i g h t
regulations genera l ly dictate the ideal length. “How-
eve r, you don’t want to make the tru ck ’s wheelbase
any longer than necessary because it reduces maneu-
ve ra b i l i t y,” says Stephan Olsen, vocational market
segment manager for Ke nwo rth Tru ck Co.

P ro p e rly positioning the fi fth wheel is critical for full
use of all axles, especially the front. Steve Ginter, mar-
keting vocational brand manager for Mack Tru cks, says
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Frame rails usually need to be reinforced for hauling heavy loads.

C H ECK IMPORTANT PA RA M E T E RS SUCH AS STA RTA B I L I TY, 

TOP GEAR GRA D EA B I L I TY AND SPEED ON A 1.5 PERCENT GRA D E .
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h e avy haulers typically spec fro n t
axles with ratings of 18,000, 20,000
and 23,000 pounds. The heav i e r
ratings re qu i re wide-aspect tire s .

Olsen recommends a dual st e e r-
ing gear and a power st e e ring cool-
er for low-speed maneuve ring. Big
h o rs e p ower is a given. “T h e s e
t ru cks can spend extended peri o d s
pulling a heavy load up hills at slow
s p e e d s ,” Olsen says, “so the ra d i a-
tor package is critical” — especially
w i th today ’s engines, which ru n
h ot t e r, th a n ks to emission contro l s .

An 18-speed manual tra n s m i s-
sion is typical, but in ve ry heav y
applications, a two-speed auxiliary
t ransmission or two-speed re a r
axle is an option. 

Sayre recommends an 18-speed
Fuller or an 8-speed with a Low-
Low provided by a deep reduction
button. “The key is range, and
you should st ri ve for 19 : 1.” Own-
e rs need a high enough ove ra l l
ratio to get started with a full load
on the steepest grade.

M a ck recommends to heavy haulers the 13- and 18 -
speed transmissions in its Maxitorque T300 Seri e s
because their triple counters h a fts handle the high
t o rque especially well. Their aluminum cases elimi-
nate the need for a separate oil cooler.

Double reduction rear axles such as Mack ’s split
gear reduction into two parts, reducing st resses and
p rolonging life .

To haul heavy loads, frame rails typically need to be
re i n fo rced, Olsen says. “An inserted 3⁄8-in. frame is
u s u a l ly re qu i red for most heavy haul tra c t o rs, but yo u
can get two insert s ,” he said. “The longer the wheel-
base and the more axle capacity you add, the more
rigid the frame needs to be.”

G e o rge Steigerwalt of Freightliner of Philadel-
phia recommends “going up in RBM” for th e
f rame. Heavy haulers often use a 5⁄16-in. main ra i l
and a full, 1⁄4-in. liner. Also use heavier rails when
specifying spring suspension because the ride is

h a rs h e r, especially when running empt y.
H e av y-hauling rear suspensions hist o ri c a l ly have

been mechanical, but air suspensions are ga i n i n g
p o p u l a ri t y. “The ride is bet t e r, and you have more
o p e rational fl e x i b i l i t y,” Olsen says .

Some buye rs just assume th ey will dest roy a heav y-
hauling tru ck in th ree or four ye a rs, Ginter says. “But
you don’t have to do this to haul 120,000 to 14 0 , 0 0 0
p o u n d s ,” he says. “All you have to do is spec’ it pro p-
e rly. That way, it will run for you, and you can still sell
it at a reasonable price when yo u’re finished with it.”

T RUCK SPECS. The trucks included in the spec listings
represent the premium owner-operator vocational trucks
chosen by each manufacturer. Each includes only a 
limited range of the available components most often
spec’d by owner-operators. Consult a dealer for infor-
mation on other models and available components; 
contact information begins on Page 6. 

■

If you plan to spend much time on the highway, determine your maximum
c ruise speed and spec the right axle ratio and overdrive transmission top gear.

H EAVY- H AULING REAR SUSPENSIONS 

H ISTO R ICA L LY HAVE BEEN 

M EC H A N ICAL, BUT AIR SUSPENSIONS ARE

GAINING POPULARITY.




