11.0 TROUBLESHOOTING GUIDE
There are several defects and problems that can plague unpaved roads. The
following is a guide to maintenance issues that can help improve your road using
simple techniques that have been proven over time.

11.1 PROBLEMS CAUSED BY WATER
11.1.1 POTHOLES: depressions or holes in the road surface
Cause: water and traffic on a road surface that is too flat
Solution: reshape or regrade to cut out the potholes and restore A shaped crown
Although potholes can also be caused by weak spots in the road base due to pockets of
organic matter, rotting stumps or other base defects, the most common cause is lack of pitch
causing water to puddle on the road. Restoring crown through regrading the surface is generally
required for repair.

If there are just a few potholes here and there, not enough to tear up the whole road to
fix:
It can be OK to fill potholes if you follow these rules:
• OVERFILL the potholes just like an auto body repairman overfills a dent in the car
• Compact the gravel with the truck that’s hauling the gravel or
• Let traffic compact it
Then, after the gravel fill has been thoroughly compacted, grade the excess off just as the body
man shaves off the excess Bondo (body filler)
Remember that a bump (the overfilled pothole) will not get larger as will a pothole filled with
water!
For filling potholes…Use crushed gravel that has lots of ¾ stone for extra strength, with just
enough sand and fines to lock it in place\

see >>4.0 THE SURFACE and 7.0 DOING THE DIRTY WORK <<

11.1.2 DEEP MUD: that can be severe enough to close the road in the spring
Cause: poor base materials or drainage, or a combination of both
Solution: add stone, improve drainage or reinforce base with well-drained gravel or
install geotextile
.
If a road turns to impassible mud in the spring, the
only practical way to return it to service immediately is
to add crushed stone (not gravel) to strengthen it.
Use larger (1½” stone) until road firms up. It’s
generally cheaper and stronger than ¾ stone.
Stone is worked into the mud until the road is able to
support passing loads. Though expensive, this
scheme is very effective for emergency repairs.

If the repair can wait for dry weather, drainage can be added or the road base can be
reinforced with strong, well-drained gravel. A lower cost solution is to install a geotextile layer
over the existing road and cover it with 8 inches or more of surfacing gravel.

Geotextiles keep the gravel on top from
being pushed down into the soil
underneath, compensating for a poor
road base
• Earlier requirement was for only
4” of gravel over geotextile fabric
• Present recommendation is for 8”
minimum
• Use woven fabric under
roadways, non-woven under rip
rap

11.1.3 MUD HOLES: small areas of deep mud or quicksand-like gravel
Cause: Springs or pockets of organic matter under the road
Solution: Add stone or drain
.
Small pockets of mud or mudholes can
usually be repaired with the addition of
crushed stone in the same manner as
deep muddy roads (11.1.2). If the source
of the problem is an active spring,
however, it is preferable to install a
subsurface drain to remove the water from
the roadbed
>>see: 3.2 Subsurface Drains<<

11.1.4 SURFACE MUD or slick surface. Road is firm but “greasy” on top:
Cause: Surface gravel lacks stone
Solution: Resurface with better gravel or add stone to existing surface
If the surface gravel is too thin it may be worthwhile to add gravel to a greasy surface to
firm it up. If there is adequate depth of surface gravel but it lacks sufficient stone aggregate to
provide strength, it can be cost effective to add crushed stone only and work it into the surface.
Angular 3/4” stone is preferable for this purpose. Experience and an understanding of the
interaction of soil and water are essential to determining the true reason for roads becoming soft
and muddy and are the essential first step in choosing a solution.

Soft road surfaces can be
reinforced with the addition of
clean crushed stone, not
crushed gravel (see text 4.1).
(see photos next page)

Here ¾” stone is being added and worked in with the grader/rake
to form a strong surface that resists rutting
see>> 4.0 THE ROAD SURFACE<<

11.1.5 DOUBLE RUTS, one on each side of the center of the road
Cause: Normal wear and tear over time with wheels traveling in the same track,
especially on hills, or on an unstable base. This can result in erosion that will become
more severe if left unattended. (see Washouts below)
Solution: Regrading and/or regraveling if the ruts are a result of normal wear and tear
that is aggravated by erosion. If ruts are the result of an unstable base, follow
suggestions for deep mud above.
Road rutting can be only a minor problem or can signal the start of the breakup of the
road. Heavier traffic, additional rain, or melting snow can contribute to this breakup.

11.1.6 WASHOUTS: rills or gullies where the soil has disappeared and been
deposited downstream on the road, in the ditch, or into a waterway.
Cause: too much water flowing in too narrow a channel over unstabilized soil, usually
the result of poor crown or traffic driving in the same track (as above) or barriers to
water flow off of and away from the road surface.
Solution: Restore crown, slow the water down, spread it out, or stabilize the soil in its
path.

Washouts that occur on road surfaces themselves are generally a result of inadequate
grading that allows water to channelize rather than staying spread over the whole surface. To
avoid this, roads should be properly crowned, road shoulder grader berms should be removed
or never allowed to form, and cross drainage (culverts and dips) should be kept free and clear of
debris or deposited soil. Road surfaces need to be good quality stable gravel that resists the
forces of water and traffic.
see >> 4.0 THE SURFACE << and >> 5.0 GRADING <<,
Trying to reclaim soil that has washed from the road and reuse it as road surface
material is folly. Whatever fines were present in the gravel to hold it together have left with the
stormwater, leaving little more than washed sand and coarse gravel behind. It is reasonable to
replace reclaimed material back into a gully, compact it and cover it with good gravel and
restore the crown or the same situation will reoccur.
In extreme situations it may be necessary to pave the road with asphalt which, if properly
installed over a well-drained, stable base should provide a near permanent solution. If asphalt
is installed over an inadequate base it can become a liability because it cannot be regraded as
can a gravel surface if it should break up under heavy loads when the road below is soft.
Culverts or ditches can wash out because of inadequate design, installation or
maintenance.
These washouts are the result of lack of
maintenance in time to smooth out the wheel
tracks caused by everyone driving in the same
location (double ruts). Heavy rains followed the
tracks even though this is only a gradual slope.
The repair included filling and compacting the
washouts and restoring crown. It also included
an admonition to the road owners to not wait until
it’s obvious that the road needs help but to keep
it maintained to prevent this from reoccurring
and also ask drivers to vary their path each trip.

11.2 PROBLEMS ASSOCIATED WITH TOO LITTLE WATER: Although
water is the enemy of the road, some moisture is necessary to hold a road
together

11.2.1 WASHBOARD: the series of evenly spaced bumps that make a vehicle
chatter
Cause: Road surface is tearing apart through the action of passing vehicles because
the surface gravel lacks fines or adequate angular stone or moisture or a combination of
the three.
Solution: Regrade the road surface to cut out the washboard and add good quality
gravel with adequate sharp stone and fines. Treat with Calcium Chloride
Washboard is a direct function of traffic, especially fast moving traffic, usually on a dry
road, regardless of whether it is upgrade or flat. Providing as hard and compact a surface as
possible will help eliminate washboard. Good gravel with considerable fines helps to hold
moisture. Calcium chloride increases the road’s ability to retain moisture in dry seasons
consolidating it to help prevent washboard and other problems.

11.2.2 DUST is the result of surface fines being sucked out of the road by
passing vehicles.
Cause: Too little moisture in the surface of the road and traffic moving too fast
Solution: Slow traffic through the use of speed bumps, add water to the surface, or
treat with Calcium Chloride or Magnesium Chloride or one of the other surface
stabilizers but DO
NOT USE OLD MOTOR OIL!.
As dust lifts out of the road, it not only creates a nuisance for motorists and adjacent
land-owners but also, as it blows away it, means a loss of the binder that helps hold the road
together which can contribute to problems like washboarding. This can amount to many tons of
soil loss each year per mile of road. Dust also contributes to silt and nutrient pollution because
after it settles on nearby foliage or other surfaces, it can be washed off by rain and carried into
surface waters .
Calcium chloride (CaCl) attracts water and holds it in the surface of the road even when
applied in moderate amounts. As mentioned under Washboard, CaCl also helps to consolidate
a road surface, helping to prevent other defects. In more substantial applications it can actually
help reduce total maintenance costs by reducing the necessity for grading. In many situations,
the cost of calcium chloride treatment can easily offset the cost of soil loss and the
environmental effects of having that soil enter surface water.
• Apply Calcium or Magnesium Chloride in moderate amounts to settle dust
• In heavier amounts it can also harden the road surface to save on maintenance
• CaCl can be applied as 77% flake by hand or by push spreader

11.2.2 Dust:
Here calcium chloride (CaCl) flakes have
simply been spread right out of the bag after
the driveway has been regraveled and
graded. The CaCl is then raked into the
surface with a plastic leaf rake to distribute it
evenly. It can also be spread by hand with a
salt spreader. Apply right after rain or on a
humid day if possible. Otherwise, wet it down
with a hose after spreading to help it dissolve
into the soil rather than letting traffic carry it
off or rain wash it away.
Regardless of what’s used to spread it, avoid
contact with leather and wash steel
implements thoroughly to avoid corrosion.

Calcium chloride can also be applied as a
35% liquid when mixed with water by a
delivery truck with a built-in distribution
system. For a first time application the rate is
.3 gallons per square yard with follow up
applications of .2 gallons. Many towns now
do this regularly and report significant
savings on road maintenance.
Find out when CaCl is being delivered to other
customers in your area to help save on
delivery costs.

As for environmental concerns about calcium chloride application, it appears that the
advantages of treating roads outweighs any negative effects there may be. Calcium
chloride stays locked in the soil unlike sodium chloride that is also used as an ice melter
but goes more readily into solution in water and washes into surface water.

11.2.3 AGGREGATE SEPARATION, particularly on corners and hills :
Cause: stone aggregate that is too large and/or rounded
Solution: rework stone into surface and topdress with good surface gravel. Stabilize
with CaCl
Crushed gravel with stone that is larger than 1” has the tendency to have the stone “kick
out” on hills and curves due to wheel action, especially when the surface is dry. These “rolling
stones” can also help start a washboard effect.
Reclaiming loosened stone and working it back into the surface can help save it from
being lost, but in more extreme conditions the only way to keep this loss from reoccurring is to
cover this larger aggregate with at least a couple of inches of good 3/4” or similar gravel and
recompact.
see >> 4.0 THE SURFACE <<

11.2.4 LOOSE SURFACES: the “squirrelly” road
Cause: Lack of fines
Solution: Cover with good surfacing gravel or mix in additional binder
While loose gravel on flat surfaces can create a headache, loose gravel on hills can be a
detriment to travel, especially for light rearwheel drive vehicles such as empty pickup trucks or
muscle cars. Sometimes even good gravel becomes loose when fines are lost to wind or to
water such as the material that collects at the bottom of a washout. With care, fines can be
added to this material and mixed in to reclaim it, or it can be left as base and covered with good
surface gravel.
see >> 4.0 THE SURFACE <<

11.3 PROBLEMS WHERE GRAVEL MEETS PAVEMENT
Cause: Different crown criteria for pavement and gravel

Solution: Carry crown of graveled section slightly over pavement so wheels ride up on
gravel in the center of road during transition from gravel to pavement.
The typical way to transition between pavement and gravel is to taper the crown of the
gravel section down to the level of the pavement. Paved surfaces require much less crown than
gravel surfaces. This results in the center of the gravel section becoming too flat to shed water
properly, inevitably allowing potholes to develop in the center of the gravel section right where
pavement meets gravel. By carrying the gravel in the center of the road several feet onto the
pavement this condition can be greatly reduced.
By carrying the gravel crown several
feet onto the pavement, wheels in the
center of the road climb up the slight
incline onto the crown before the right
wheels of the vehicle leave the
pavement. Gravel (on right) tapers down
in a “V” shape over the center of the
pavement (left).

Preventing potholes where paved
road turns to gravel
Taper gravel onto pavement rather than
stopping where pavement begins

Gravel road should have more crown
than paved section
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This is most effective using finer
aggregate gravel (3/4”) that’s treated
with Calcium Chloride to consolidate the
gravel over the pavement.

Though having some gravel
cover the asphalt in a V or
“hip roof” configuration may
look like a mistake, it is an
effective technique to reduce
potholes at the gravel to
pavement transition.

Another cause for defects in a gravel road surface where it meets pavement occurs at
intersections where drivers have to accelerate while turning to merge with oncoming traffic, or
crossing the paved road while avoiding it. This acceleration often results in potholes or “digouts”
in the section of the apron where the gravel road meets the pavement. There are two possible
treatments for this condition:
• Treat apron heavily with CaCl
or
• Pave the apron
11.3 Problems where gravel meets pavement

For either solution, the pavement or calcium chloride treatment should extend far
enough back from the main road to ensure that most vehicles, particularly light rear wheel drive
pickup trucks and muscle cars, are completely on the apron when beginning to accelerate. In
some cases it may be necessary to incorporate a swale into the apron for storm water control.

This could be done with a stone base or pavement as shown here, killing two birds with one
stone.
As described above, drawing some of the gravel crown of the unpaved road onto the
paved apron will help avoid potholes caused by vehicles passing from pavement to gravel.

11.4 WINTER WOES:
11.4.1 SNOWPLOW DAMAGE: dug up roads, plow berms, crowns removed,
etc
Cause: Overeager or careless snow removal before roads have frozen in the Fall, and
particularly, after they have thawed in the Spring
Solution: Exercise care when plowing, have prearrangements to not have roads
plowed under certain conditions, or plow with front mounted grader-rake instead of a
conventional snowplow.
Snowplows, especially the trip-edge type so common here in the Northeast, are
designed to cut under the snow and cannot distinguish between snow and gravel. Plowing one
late winter snowstorm can undo a whole season’s improvements to a road, especially if plow
damage goes unrepaired before spring rains take advantage of new channels made by the
snowplow.
Ironically, many of these early or late season snows would melt within a day if left alone.
Therefore, the option exists for a road association to establish an agreement between road
users and maintenance personnel as to when to avoid plowing because resulting damage may
outweigh benefits.
Many of the towns and contractors who use front-mounted grader rakes for summer
maintenance have found these units to be well suited to clear snow and slush from soft roads.
Because the units are even useful for breaking up winter ice, the demand for traction sand can
be reduced along with its detrimental effects on road surfaces and surface water.

Snowplow trip edges dig into soft roads. Front mounted rakes are an effective
alternative for plowing early and late winter storms when roads are not frozen.

Heavy, wet snow sticks together rather than running through the tines.

Rake tines not only remove most
snow, especially if it is wet and
sticky, but also mix a little remaining
snow with the road surface to make a
high traction surface
The best alternative , whenever
possible, is to avoid plowing soft
roads and let the snow melt!

11.4.2 ICE DAM WASHOUTS: late winter or early spring gullies along the
traveled way
Cause: unusual buildup of ice in the snowbanks alongside the plowed road keeping
water from being able to run to the road ditches
Solution: Although there is no practical way to eliminate such ice dams, their effects
can be reduced by cutting slots through the ice to the road ditch. These slots should be
placed as often as possible, especially on steeply sloping roads.
This particular problem seems to be the result of changes in our winters that bring more
icy rains. If, before channels are opened up through the ice, ice dams do start water washing
down the road rather than to the road ditches, it is important to create small dams in the water
formed channels to force water into the new turn-outs or it will continue to wash down the road.
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