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Definition of Terms

Articulation: As used in this manual, it refers to a machine
with a jointed main frame. This assists in steering the machine,
allowing it to work in an angled configuration, yet move
forward in a straight line.

Ballast: Extra weight added to a machine such as iron weights
mounted to the wheels or frame. Liquid material such as a
water/calcium chloride solution placed in the tires can also
serve as ballast.

Density: The weight of material in pounds or kilograms per
unit of volume (cubic feet or meters).

Grader: Any device either self-propelled or mounted on
another machine used for final shaping and maintenance of
earth or aggregate surfaces. Occasionally, a simple, towed
drag-type device is referred to as a grader.

Gravel: A mix of stone, sand and fine-sized particles used
as sub-base, base or surfacing on a road. In some regions,
it may be defined as aggregate.

Moisture Content: (in percent) That portion of the total
weight of material that exists as water.

Moldboard: The part of the grader that is actually used to
cut, mix, windrow and spread material.

Motor Grader: Any self-propelled machine designed primarily
for the final mixing and shaping of dirt or surfacing material.
Sometimes referred to as a maintainer, patrol, or simply a
“blade”

Definition of Terms

Optimum Moisture: The percentage of water (by weight) in
material that allows it to be compacted to achieve greatest
density.

Paved Road: Any road that has a semi-permanent surface
placed on it such as asphalt or concrete. Gravel surfaced
roads are virtually always referred to as unpaved roads.

Pit: An area where a natural deposit of stone, sand and/or
fine material is removed from the earth.

Quarry: An area where solid stone is removed from the
earth generally by ripping, drilling and/or blasting. The stone
is then crushed and processed into useable sizes.

Segregation: A problem that arises when the coarse and
fine material separates and no longer forms a uniform blend
of material.

Windrow: A ridge or long, narrow pile of material placed
by grader while performing construction or maintenance
operations.



List of Acronyms

AASHTO
ADT
ASTM
APSI
DOT

PSI
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List of Acronyms

American Association of State Highway and Transportation Officials
Average Daily Traffic

American Society of Testing and Materials
Allowable serviceability loss

Department of Transportation

Elastic modulus of aggregate base layer

Elastic modulus of aggregate sub-base layer
Equivalent single axle load (18,000 Ibs.)

Federal Highway Administration
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Local Transportation (Technical) Assistance Program
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Manual on Uniform Traffic Control Devices
Plasticity Index = LL — PL

Pounds per cubic foot

Plastic Limit

Pounds per square inch

Allowable rutting in surface layer

Right-of-Way
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Forward

here are over 1.6 million miles of unpaved roads (53% of all roads) in the United States.

In some nations, the road network is predominantly unpaved and generally consists of
gravel roads. This manual was developed with a major emphasis on the maintenance of gravel
roads, including some basic design elements.

Gravel roads are generally the lowest service provided to the traveling public and are usually
considered greatly inferior to paved roads. Yet,in many rural regions, the volume of traffic is
so low that paving and maintaining a paved road is not economically feasible. In many cases,
gravel roads exist to provide a means of getting agricultural products in and out of farm fields,
timber out of forests, or as access to remote areas such as campgrounds and lakes. Many
gravel roads serve rural residents as well. Many of these roads will remain unpaved due to
very low traffic volume and/or lack of funds to adequately improve the subgrade and base
before applying pavement layer(s).In some countries, economic constraints mean gravel

roads are the only type that can be provided.

The purpose of this manual is to provide clear and helpful information for doing a better job
of maintaining gravel roads. It is recognized that very little technical help is available to small
agencies that are responsible for managing these roads. Gravel maintenance has traditionally
been “more of an art than a science” and very few formal standards exist. This leads to many
arguments between grader operators, managers, and motorists over questions such as:What
is enough surface crown? What is too much? What causes corrugation? This manual contains
guidelines to help answer these and other questions about the maintenance of gravel roads.

This manual is designed for the benefit of elected officials, managers, and grader operators
who are responsible for designing and maintaining gravel roads. The information provided in
this manual is as nontechnical as possible without sacrificing clear guidelines and instructions
on how to do the job right.

Forward
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Introduction

ood gravel road maintenance or rehabilitation depends on two basic principles:
G proper use of a motorgrader (or other grading device) and use of good surface gravel.
The use of the grader to properly shape the road is obvious to almost everyone, but the quality
and volume of gravel needed is not as well understood. It seems that most gravel
maintenance/rehabilitation problems are blamed on the grader operator when the actual
problem
is often material related. This is particularly true when dealing with the problem of corrugation
or “washboarding.” The problem is often perceived as being caused by the grader but is
primarily caused by the material itself. This manual will help provide a better understanding
of what makes good surface gravel.

Another important matter to consider is the dramatic change in the vehicles and equipment
using low volume roads. Trucks and agricultural equipment are increasing in size and
horsepower. The trend is toward even larger machinery. The effect of larger and heavier
vehicles

on our paved roads is well understood. There is a definite need to build stronger bases and
pavements. But the effect on gravel roads is just as serious and often is not recognized. For
this reason, a section on the design of gravel roads is included. The strength of the subgrade
and depth of the material needed to carry today’s heavy loads must be considered.Proper
drainage is also important.

The final section of the manual covers innovations in the gravel road maintenance/
rehabilitation industry. Change is constant in almost every aspect of this modern world

and maintaining gravel roads is no exception. There are new ways of stabilizing roads, new
methods of dust control, new and different kinds of equipment available for maintenance/
rehabilitation of gravel roads, and even new surface materials such as recycled asphalt being
used. Not all of these innovations may be available or practical for every local government
entity, but everyone is encouraged to take an objective look at each of them. Then an informed
decision can be made about changing the way gravel roads are designed and maintained
within a particular jurisdiction.



Section I: Routine Maintenance and Rehabilitation

Section |:

Routine Maintenance
and Rehabilitation

Understanding Road
Cross Section

Everyone involved in gravel road main-
tenance must understand the correct
shape of the entire area within the
road’s right-of-way. Figure 1 shows a
typical cross section of a gravel road.
If states have minimum standards or
policies for low-volume roads, they
must be followed.

In order to maintain a gravel road prop-
erly, operators must clearly understand
the need for three basic items: a
crowned driving surface, a shoulder
area that slopes directly away from

the edge of the driving surface, and a
ditch. The shoulder area and the ditch
of many gravel roads may be minimal.
This is particularly true in regions with
very narrow or confined right-of-ways.
Regardless of the location, the basic
shape of the cross section must be
correct or a gravel road will not perform
well, even under very low traffic.

Paved roads are usually designed and
then constructed with careful consider-
ation given to correct shape of the cross
section. Once paving is finished, the

Backslope

Foreslope\

Rood Surface

Gravel Surface

L — Shoulder

Subgrade

Figure 1: The components of the roadway cross section.

roadway keeps its shape for an indefi-
nite period of time. Gravel roads are
quite different. Unfortunately, many of
them are not constructed well initially.
In addition, gravel roads tend to rut
more easily in wet weather. Traffic also
tends to displace gravel from the sur-
face to the shoulder area and even to
the ditch during dry weather. Managers
and equipment operators have the con-
tinual responsibility of keeping the
roadway properly shaped. The shape

of the road surface and the shoulder
area is the equipment operator’s
responsibility and is classified as
routine maintenance.

Keeping the foreslope and ditch estab-
lished and shaped is often the mainte-
nance operator’s responsibility as well.
Obviously, the whole idea here is to
keep water drained away from the
roadway. Standing water at any place
within the cross section (including the
ditch) is one of the major reasons for
distress and failure of a gravel road.
There is sometimes a need for special-
ized equipment to do major reshaping
of the cross section,especially in very
wet conditions. However, the operator
of routine maintenance equipment must
do everything possible to take care of



2 Understanding Road Cross Section

This road, located in Poland, has very poor cross section with no
ditches. Consequently, water drains down the roadway itself and
after many years of erosion,the roadway is several feet lower
than its original elevation. (Courtesy of Mary O’Neill,Office of
Remote Sensing, South Dakota State University)

This well-traveled road in Ecuador performs
well in a region that receives approximately
200 inches average annual rainfall.
(Courtesy of Ron Anderson, Tensar

Earth Technologies, Inc.,USA)



Understanding Road Cross Section

the roadway since budgets often do not
allow for the use of extra equipment
and manpower on gravel roads.

The recommended shape of each part
of the cross section will be discussed in
detail later in this manual.When a
gravel road is maintained properly, it
will serve low volume traffic well.
Unfortunately, most gravel roads will
fail when exposed to heavy hauls even
when shaped properly. This is due to
weak subgrade strength and marginal
gravel depths which are often problems
with gravel roads. The low volume of
normal traffic does not warrant recon-
struction to a higher standard. However,
improper maintenance can also lead

to very quick deterioration of a gravel
road, especially in wet weather. The
maintenance equipment operators must
always work at maintaining the proper
crown and shape.

Example of a gravel road with good shape of cross section. Notice crown in driving surface and
proper shape of shoulder and ditch.

An example of a well shaped gravel road shoulder that slopes away from the driving surface
and drains water to the inslope and ditch.



4 Routine Shaping Principles

Routine Shaping Principles

The distortion that was cut into this road
surface is the result of operating a motorgrader
too fast.The angle of the depressions which
match the angle of the moldboard reveal this.
This is not the same as “washboarding,” which
has different causes.

Grader operator cleaning a ditch and restoring
shape to the foreslope and backslope.

he primary focus of this section
TWiII be the use of the motorgrader
for gravel road maintenance. However,
there are other devices used for the
job that can work well. Front or rear
mounted grading attachments for
tractors, road rakes, and other devices
of various designs are used in some
areas of the country. The principles of
shaping are the same no matter what
machine is used.

Operating Speed
Operating speed in blading operations

must not be excessive. This has caused
problems on many roads. It is virtually
impossible to do good work above a
top speed of 3 to 5 mph.When the
machine begins to “lope” or bounce,

it will cut depressions and leave ridges
in the road surface. Conditions including

moisture, material, and subgrade stab-
ility vary; therefore, the maximum speed
for good maintenance can vary.

However, in virtually any condition, it is
difficult to exceed 5 mph and still do a
good job.

Moldboard Angle

The angle of the moldboard is also criti-
cal to good maintenance. This angle is
fixed on some grading devices, but on
motorgraders it can be easily adjusted.
It is important to keep the angle some-
where between 30 and 45 degrees. It is
a challenge to recover loose aggregate
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This is an example of poor use of the grader.
The moldboard is pitched back too far and is
not angled enough.Notice the gravel builds up
and does not fall forward to give a good mixing
action.Also, the loss of material from the toe
of the moldboard will create a high shoulder,
which destroys good drainage across the
shoulder to the ditch.

Moldboard pitch or “tilt” refers to how much the
moldboard is tipped forward or backward.The
right pitch ranges from aggressive cutting (1), to
spreading (2),to light blading or dragging action
(3) for maintenance of gravel roads.

This is the other extreme of pitching the
moldboard too far forward.The material will not
roll across the face of the moldboard and does
not mix.In addition to this, the cutting edge will
not easily penetrate a hard surface, making it
hard to trim out even light depressions in the
road surface. It simply tends to skip along the
surface with no real benefit.




from the shoulder of the roadway with-
out spilling material around the leading
edge (toe) of the moldboard. Operating
without enough angle is a primary
cause of this spilling.

Moldboard Pitch

Along with correct angle, it is important
to understand proper pitch or “tilt”” of a
moldboard. If the moldboard is pitched
back too far, the material will tend to
build up in front of the moldboard and
will not fall forward and move along to
the discharge end of the blade. This also
causes excess material loss from the toe
of the moldboard.It also reduces the
mixing action that is desirable when

Notice these examples of good pitch and angle. The gravel
falls forward and moves across the moldboard very well.
The cutting edge is close to vertical from the road surface,
which makes a nice light trimming action for routine
maintenance, and the angle is good,not allowing
material to spill from the toe of the moldboard.

recovering material from the shoulder
and moving it across the roadway, level-
ing and smoothing it in the process. This
mixing action is part of routine mainte-
nance. Traffic tends to loosen material
from the road surface and displace it to
the shoulder area as well as between
the wheel tracks. The stone will tend to

Routine Shaping Principles

separate from the sand and the fine-
sized material. At the same time, small
potholes and an uneven surface will
develop. It is the job of the maintenance
operator to recover the material, mix it
again as it rolls along the face of the
moldboard and restore good surface
shape.
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Toe of moldboard ~\
[emmm——

/ circle turn

Front wheel lean 0°

Moldbeard sideshift
B

Moldboard cutting angles

¢ Amclﬂaﬁon

Figure 2:lllustration of an articulated motorgrader. (An illustration showing additional components of a motorgrader and
recommended walk-around checks is shown in Appendix E.)

Motorgrader Stability

It can sometimes be hard to keep a
machine stable, especially while carry-
ing a light load of material. Counter-
acting machine bounce or “loping”
requires experience in knowing the
cause and then finding a solution.If

a motorgrader begins to rock from side
to side — often called “duck walking”
in the field — it is usually caused by
blade angle that closely matches the
angle from corner to corner of the tires
on the rear tandems. The solution is
generally to stop, change angle slightly
on the moldboard and slowly resume
blading. Simply reducing speed will
often eliminate the loping effect of a
machine. Experimenting with different
tire inflation pressures can also help
stabilize a machine as well as leaning
the front wheels in the direction that
material is being moved. Filling tires
with liquid ballast to about 70%

capacity is sometimes done to increase
traction, weight and stability of the
grader. The ballast often used is a
solution of calcium chloride and water.
Stability problems that are constant and
severe should be brought to the atten-
tion of your equipment dealer and/or
tire supplier.

Articulation

Virtually all modern motorgraders are
equipped with frame articulation. It can
be an advantage to slightly articulate
the machine to stabilize it even in a
common maintenance operation.



Windrows

In some areas of the country, particular-
ly arid or semiarid regions, it is common
to leave a small maintenance windrow,
sometimes referred to as an inventory
windrow. This leaves a small amount of
material to be picked up next time and
worked back across the road for filling
small depressions. This is a commonly

If a maintenance windrow is allowed
by policy and used, try to keep it as
light as possible. These examples
show a light windrow being placed
at the edge of the roadway and an
obviously excessive windrow being
left at the roadside. In the latter case,
multiple passes should have been
made to work out the vegetation

and spread more of the material

on the roadway, or perhaps some
mechanical means of breaking up

the lumps of sod such as a disk
should have been used to allow

accepted practice in some regions. In
others, it is disapproved of and depart-
ments may even have policies forbid-
ding windrows. This is often true in
regions with narrow right-of-ways and
narrow driving surfaces. Operators
should follow department policy at all
times. For those who allow the use of
windrows, it is very important to keep
them to a minimum. It can be very diffi-

Routine Shaping Principles

cult to define what is acceptable and
what is an excessive windrow. The
windrow should also be placed near the
edge of the roadway to allow as great
a width for travel as possible. In the
absence of a policy on this matter, be
aware of the commonly accepted prac-
tices in your region and try to deviate
as little as possible.
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Crown

stablishing proper crown in the
E gravel surface probably generates
more controversy than any other aspect
of good maintenance. How much crown
is enough? Can one get too much?
What is a recommended crown? These
are frequently asked questions by local
officials, the traveling public, and equip-
ment operators.

First of all,problems develop quickly
when a gravel road has no crown.
Water will quickly collect on the road
surface during a rain and will soften the
crust. This will lead to rutting which can
become severe if the subgrade also
begins to soften. Even if the subgrade
remains firm, traffic will quickly pound
out smaller depressions in the road
where water collects and the road will
develop potholes. A properly drained
gravel road should have crown.

Yet an operator can also build too much
crown into the road surface. This can
lead to an unsafe condition in which
the driving public does not feel comfort-
able staying “in their lane”or simply
staying on the right side of the road.
Because of the excessive crown,drivers
begin to feel a slight loss of control of
the vehicle as it wants to slide towards
the shoulder. There is additional risk
driving on gravel roads with excessive
crown in regions that experience snow
and ice cover. For these reasons drivers
will tend to drive right down the middle
of the road regardless of how wide it is.

A road that lacks good crown.There is also centerline corrugation (washboarding),a problem
that will grow worse when there is inadequate crown.

A gravel road with a 26-foot driving surface, yet everyone drives in the middle. The primary rea-
son is excessive crown.
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This road located in New Zealand does not have adequate crown to drain water to the roadside.
Consequently, potholes form. (Courtesy of Ken Skorseth,SD LTAP)

\@@@@@@@@@

@@@@@@@@@\

Problems from center wear in cutting edge.

Crown

What then is recommended crown?
Recommendations from supervisors
and skilled operators across the country
indicate that at least 1/2 inch of crown
per foot (approximately 4%) on the
cross slope is ideal. It is also recognized
that it is virtually impossible for any
operator to maintain an absolutely
uniform crown. However, try to deviate
as little as possible. There are crown
gauges available which can be used to
determine existing crown. There are
also very sophisticated electronic slope
controls available for graders. These
are found more often in construction
operations than in maintenance, but
certainly can be used for maintenance.

There is one further problem with
crown that needs to be discussed.

The ideal shape is a straight line from
the shoulder up to the centerline of
the road. This gives the road the same
shape as the roof of a house, often
referred to as a flat “A” shape. However,
this shape can sometimes become
rounded. The engineering term for this
is “parabolic crown.” This is virtually
always a problem. The middle portion
of the road will have considerably less
crown than the outer edges. Water will
not drain from the middle and potholes
and ruts will form. The greatest cause
of parabolic crown is excess wear at
the center of the cutting edge. This is
normal wear and will vary with types
of gravel, width of road, wheel path
location and other factors. A good
operator will make an effort to avoid
the parabolic shape on a roadway by
keeping the cutting edge straight.



Crown 11

A simple method is to use a cutting
torch and straighten the cutting edge
whenever 1/2 to 3/4 inch or more of
center wear exists. Another method
is to use a thicker, harder section of

Roadway with parabolic crown.The outer edge of the road slopes too much. Gouging causes cutting edge in the middle of the
high shoulder, and center 1/3 of the road tends to be flat. moldboard to resist wear. This will

retard excess center wear, but
generally will not eliminate it.
&
| Another option is to use the modern
EY Weee! surfece carbide-tipped bits on the cutting
edge. These are extremely wear-
resistant and dramatically reduce
center wear. There are also carbide
insert or carbide-faced cutting edges
that are very wear-resistant.

107 } 107

In summary, the recommended
crown is a straight line from the
shoulder to the centerline that rises
approximately /2 inch per foot

(or approximately 4%).

This road in New Zealand performs remarkably well because of good crown and good gravel
quality in a region that receives nearly 150 inches of moisture a year! (Courtesy of Ken Skorseth,
SD LTAP)
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Road Shoulder

he road shoulder serves several
Tessential functions. It is there to
support the edge of the traveled portion
of the roadway. But another important
function is to provide a safety area for
drivers to regain control of vehicles if
forced to leave the road surface. Yet
another important function is to carry
water further away from the road
surface to the foreslope and ditch.

In order for the shoulder to perform
all of these functions, its shape is
critical. First of all, the shoulder should
meet the edge of the roadway at the
same elevation. In other words, the
shoulder should be no higher or no
lower than the edge of the roadway.
By maintaining this shape, the low
shoulder or drop-off is eliminated
which is a safety hazard and also
reduces roadway edge support.

But the other extreme, which is a

high shoulder, should also be avoided.
This will be discussed later.

The photos above and below show good examples of gravel shoulders that match the edge of
the roadway very well and drain water to the ditch.

It is also recognized that gravel roads
in some regions, particularly those with
very narrow right-of-ways, have very
little shoulder area. In some cases, the
edge of roadway is actually the begin-
ning of the foreslope down to the ditch.
But here again, it is important that
there is not a steep drop-off or a ridge
of soil to block drainage. Maintaining
shoulders is a critical part of gravel
road maintenance.
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High Shoulders

(Secondary Ditches)

This problem can be seen along

gravel roads almost anywhere

people travel. There are many slang
terms used in the field such as *“berms
or “curbs’” The engineering term for
this condition is “‘secondary ditch” and
it is a good description of the condition.
When a gravel road develops a high
shoulder, it destroys the drainage of
water directly from the surface to the
real ditch. This causes several problems.
In relatively level terrain,the water
collects here and seeps into the sub-
grade, often causing the whole roadway
to soften. In rolling and rugged terrain,
the water quickly flows downhill along
the secondary ditch,often eroding away
a large amount of gravel and even

eroding into the subgrade. This also
creates a serious safety hazard. There
are many reasons to work hard to
eliminate secondary ditches.

A common condition along the edge of many
gravel roads:the secondary ditch.
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Secon-dary ditch over six inches deep.
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Causes of High Shoulders

What causes secondary ditches to form?
There are several causes. They can
develop from improper maintenance
such as losing material from the toe of
a grader’s moldboard,which builds up a
high shoulder, or from cutting too deep
at the shoulder line with the toe of the
moldboard. This is a particular problem
when the cutting edge is not kept
reasonably straight. But there are other
causes, such as excessive “whip-off” of
loose material from fast traffic,which
tends to build up along the shoulder
line. Also, heavy loads on gravel roads
with weak subgrades can cause this.
When heavy vehicles have to travel
near the shoulder while meeting other
vehicles, the roadway can rut while

the shoulder area shoves upward. Yet
another cause is the buildup of sand in
northern regions where winter ice/snow
control requires some winter sanding
operations on gravel roads. An expert
in the field once made this statement:
“It is difficult to completely eliminate
secondary ditches, but it pays to work
hard to keep them to an absolute
minimum.” This is excellent advice.

The time spent in dealing with a high
shoulder (secondary ditch) will result

in a road that is easier to maintain
afterwards. But the real challenge is
getting the job done.

Recovering and
Spreading on Roadway

If a motorgrader is the only piece of
equipment used on the job, generally
more than one pass will be required to
recover material from high shoulders.
It is wise to place standard MUTCD
warning signs such as “Road Work
Ahead” since this is more than routine
maintenance. If there is little or no
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Here, water has run down a secondary ditch
or high shoulder and then eroded through
the shoulder material at the bottom of a hill.

This creates a hazardous condition.

vegetation on the shoulder, simply
extend the moldboard out into the
shoulder material and begin to pull it
onto the roadway. If the amount of
material is light, you may be able to do
this in one pass. The material recovered
is often good gravel that needs to be
returned to the roadway surface.

RIS
Using grader to recover material from a high
shoulder and restore correct shape to the
shoulder.
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Breaking up Sod
and Vegetation in
Recovered Material

Quite often, the material pulled out
onto the roadway from the shoulder is
very hard to spread because of the veg-
etative material in it. It will require mul-
tiple passes with the grader to get the
job done. Many agencies are turning to
other mechanical means of breaking up
the material to make the road safe for
traffic. This can range from something
as simple as a disk or drag to sophisti-
cated pulverizing equipment.

A commercially manufactured rock rake,
normally used in farming operations.
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Windrow pulverizer fabricated
by the Hyde County Highway
Department of Highmore,
South Dakota.

A commercially manufactured pulverizer.
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Pulling Shoulders
and Covering

The material from a high shoulder is
not always suitable to be reused on
the roadway. It may be best to cut the

The existing surface
gravel is cut loose
and windrowed to

the opposite side of

the road.
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The material from the high

enough to spread evenly.

shoulder is then pulled into the cut that has
Generally, this material will have to be worked several times with the grader to break it up
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material loose, pull it onto the roadway
and then load and remove it. However,
this can be very expensive. It is some-
times acceptable to pull the material
and cover it. In several areas of the
country, a method called ““sweeping it

The existing
secondary ditch is
then cut slightly
deeper and the

material is placed
in the roadway.

just been made.
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under the carpet”is used. The following
photo sequence shows how ““sweeping
it under the carpet”is done.

Make sure that the soils are suitable

to be used as base material under the
edge of roadway and shoulder before
doing this. If you're not absolutely sure,
try this on a test section of 1000 ft.

or less to see how it performs. This
method works best when there is a lot
of sandy soil both in the subgrade of
the roadway and also in the material
recovered from the high shoulder. The
sand will be unsuitable to recover and
spread onto the roadway, but will be
reasonably easy to cut and place under
the gravel that will be placed back
over it. If the road is scheduled to be
regraveled, it is an excellent time to

do shoulder work to get the roadway
back into good shape.

Again, this is much more than routine
maintenance and signs should be
placed to warn motorists of roadwork
being done. A better option would be
to close the section of road being
worked on if possible.

The windrowed gravel is then brought back
over the recovered material and the roadway
is restored to proper crown and shape. The
high shoulder has been eliminated.
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Benefit of Mowing

Any of the procedures discussed for
dealing with high shoulders are much
easier to accomplish if a good job of
mowing is done in advance. This is true

even in routine maintenance operations.

When grass or other vegetation grows
high along the edge of the roadway, it
becomes difficult to maintain a clean,
uniform shoulder line. In a survey of
operators in the state of lowa, mowing
the shoulders on gravel roads ranked as
one of four primary functions needed to
maintain a good gravel road! (Keeping
proper shape, drainage, and straight
cutting edges were the other three.)

The frequency of mowing depends on
the region of the country and the cli-
mate. However, the cost of mowing is
often offset by reduced costs of other
maintenance as well as safer roads.
In northern plains regions, there is
yet another great benefit to mowing.
By removing the standing vegetation,
drifting snow will not be trapped on
the roadway and snow removal costs
can be drastically reduced. The best
equipment for this is rotary or flail
mowers, which do a good job of
shredding the vegetation and are

not as easily damaged or plugged

by roadside trash.
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much easier to recover gravel that has drifted to the edge of the roadway when the vegetation
has been cut cleanly. It is particularly important to get rid of the vegetation prior to a shoulder-
pulling operation.
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Gravel Road Rehabilitation

ravel roads are generally main-
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