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ON THE ROAD
By Norm Bowers, Local Road Engineer

New Year’s Resolution –  
Proper Crown

It is the time of year to think about new year’s 
resolutions. I have a good one for the road 
officials: Spot check the crown on your unpaved 

roads. I visit a lot of counties and find that many 
officials have never checked to see if the grader 
operator has the proper crown on the road. This is 
troubling as the crown is one of three major factors 
for a good gravel road.

Major Factors for a Good Gravel Road: 
Most people reading this article work for 
counties and should know a lot about gravel 
roads. So here is a quiz; what are the three 
major factors that determine if you have a 
good gravel road? There are many factors, but 
general consensus is that the following items 
are the most important:
1. Ditch drainage, 
2. Proper crown (cross slope) 
3. Adequate surfacing material 

Some of you may have answered drainage, 
drainage, and drainage. I have heard that 
saying, and it is mostly true as that does relate 
to both ditches and crown. 

Proper Crown: Crown has to be substantial 
to allow for ridges that form adjacent to wheel 
tracks, or water will run downhill in the wheel 
tracks rather than sheet off into the ditch. More 
crown is usually good, but the maximum crown 
is limited by high centering of farm equipment. 
On a dirt or shale road the surface gets slick 
after a rain and excessive crown results in a 
lot of hunters sliding into the ditch. From my 
experience most roads do not have enough 
crown, which results in potholes and rain 
soaking into the road rather than shedding off 
into the ditch. If you have potholes there is not 
enough crown. Experts agree that the desired 
crown on a gravel road is 4% to 6%, which is 
one-half to three-quarters of an inch per foot. 
This calculates to 5" to 7" on a 20 ft. road and 
6" to 9" on a 24 ft. road.  

Checking Crown: The simplest 
and fastest way to check crown 
is with a stringline. All you need 
is two rulers and a stringline as 
shown in Figure 2. The way I 
like to do it takes two people. 
First determine road width, just 
stepping it off is close enough. 
Then stretch the stringline to 
the inch mark on the ruler that corresponds to the 
minimum recommended crown for the road width, 
say 5" mark for a 20 foot road. Then just lower 
or raise the stringline until the string just touches 

FIGURE 1. This potholed area had 2" of crown and 
should have been 5"

FIGURE 2. Equipment needed to check crown.
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FIGURE 4. Worn blades lead to false shoulders and 
improper crown.

FIGURE 3. Slope meter should be marked at the 
desired cross slope, usually at the 4.

blades are one cause of high shoulders 
as operators cut near the shoulder to get 
material to blade across the road. Worn 
blades also cause a flat spot in the center of 
the road which will pothole easily. Blades 
should be rotated when worn ¾". When 
dragging everyday it may be necessary to 
rotate the blades once a week. Where rock 
ledges are not an issue many agencies use 
carbide embedded blades. When counting 
labor and lost time rotating blades the 
carbide blades may be cheaper in the long 
run. 

Maintaining a gravel road with a motor grad-
er is one of the more complex jobs on the 
road crew. Obtaining the proper crown is not 
easy; it will take some time, effort, and per-
haps additional gravel to get the proper cross 
slope. If the roads are too flat the operator 
has to cut more at the shoulder and bring that 
material to the center. That can create a high 
shoulder which also has to be dealt with. If 
the material brought up from the shoulder 
has too much dirt it may be necessary to add 
gravel. 

As I mentioned at the beginning of this 
article proper crown is one of the three major 
factors in making a good gravel road. I hope 
you make a resolution to check crown on 

your roads and if needed, develop a plan to correct 
the crown. n

If you like roads, and who doesn’t, you may be 
interested in my twice monthly email on current 
road issues and road items of statewide interest. If 
you would like to receive these emails just send me 
an email request with name and title at bowers@
kansascounties.org. 

Gravel Road Fun Facts
David Letterman used to do a bit “Fun Facts”. 
Here are some real fun facts from a K-State 
research project.
•	 The speed limit on a gravel road, unless 

otherwise posted, is 55 MPH.

•	 83% of drivers claim they drive gravel roads 
at less than 45 MPH.

•	 On a test road in Trego County 46% of the 
vehicles exceeded the 55 MPH speed limit.

•	 40% of drivers do not know the speed limit 
on gravel roads.

the road near the center. It takes about two minutes to 
check the crown using this method. 

Slope Meter: If you find you don’t have adequate 
crown, all you have to do is tell the blade operators 
to blade at a 4% cross slope, right? Wrong, it isn’t 
that easy. A blade operator sitting about eight feet 
above the road can’t tell what the cross slope is. The 
operators normally estimate the slope by how much 
they are cutting. Some operators claim they can feel 
the slope in the seat of their pants. They may feel 
something in the seat of their pants but is not the cross 
slope; there are no calibrated gluteus maximus. Every 
motor grader should be equipped with a slope meter 
as shown in Figure 3. A slope meter costs less than 
$200 and a motor grader costs $250,000 so the cost is 
relatively small. But don’t just mount the slope meter, 
the operator may not know how to read it. I would 
suggest marking the desired cross slope on the bubble 
with a magic marker or paint stick, and then there will 
be no confusion. 

Straight Blades: A slope meter only works with 
straight blades. Blades wear in the middle. Worn 
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