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SYNOPSIS

A highway department can now adequately maintain only 1,276 miles of average primary roads
for one million dollars. The current mileage 1s even less where the traffic is heavy or the roads
are worn or obsolete. In 1940 a highway department could maintain 80 percent more roads or a
total of 2,296 miles for the one million dollars. Stated another way, it now requires $784 per
mile to perform the same amount of maintenance that could be performed in 1940 for $436 per
mile. In terms of the 1940 dollar, the 1949 dollar produces only $0.56 worth of maintenance
repairs.

The cost trend of maintenance and operation rose only slightly during the first half of 1949;
it now stands at 194. 57. This is an mncrease of a little over one percent from the last half of 1948,
80 percent above the 1940 level, and 94. 6 percent above the 1935 base. Even though the cost trend
1S slightly higher than the previous half-year, 1t is quite evident that there is a definite tendency
towards leveling off. The relative inflexibility of labor and salary rates under Civil Service affected
the maintenance price trend, and 1t did not decline the same as the 1949 construction cost index.
Salaries of maintenance employees did not rise as fast in the first place.

The material component of the maintenance price index declined slightly in the first half of 1949;
labor, equipment, and overhead rose shightly.

, Year Labor Material Equipment Overhead Total
1940 112.33 100. 30 107.12 ° 110.20 108.13
Last half

1948 220.34 159.88 181.11 170.81 192.10
First half
1949 222.34 157.70 187.98 171.99 194.57

While the maintenance cost trend rose 89 percent since 1935, the Nation's expenditures for
highway maintenance and operation rose 125 percent, from 521 million dollars n 1935 to 1,170
million dollars 1n 1948. It 1s broken down as follows:

MAINTENANCE EXPENDITURES

Percent
1935 1948 Rise
State highway departments $183,000,000 $461,000,000 152
County and local roads 192,000,000 407,000,000 112
Caty and vallage streets 146,000,000 302,000,900 107

In addition to the increase in price trend, more maintenance expenditures were required due to
the increased use and heavier loads on the highways, more service demanded by the highway users
and greater repair needs on worn or obsolete pavements. Forty-seven percentof maintenance costs
still go to labor which indicates room for further mechanization.

Maintenance expenditures on all classes of roads and streets in the Nation rose from 2. 3 mills
per vehicle mile 1n 1936 to 2. 9 mills per vehicle mile in 1948. On county, township and other local
roads, 1t rose from 6.2 mlls per vehicle mile 1n 1936 to 8. 0 mills per vehicle mile in 1948. The
high local road maintenance costs prompted an analysis of some of the operations.

Blading operations on soil-aggregate roads analyzed in six areas in six states disclosed that
the frequency of the operation varied from four to as many as 160 times per year and the cost per
operation from $1. 67 to $7.25 per mile. The mimmum annual cost per mile was $18.50, and the
average was $93.90, a difference of $75.40 per mile. While the type of aggregates used on the



surface, and the climate could appreciably affect the variation in blading cost, a better under-
standing of the frequency with which roads should be bladed and of the selection of the most suitable
type of equipment for the work, would help to reduce maintenance cost. In view of the existence of
over a million miles of county and local roads to be bladed, this saving could be appreciable.

Closer correlation of design and maintenance costs is needed in:

Ditch Cleaning - The frequency of ditch cleaning operations varied from one to three per year, and
the cost of a single operation varied from $7.60 to $45.00 per mile, depending on the amount of
cleaning that was necessary and the amount and type of mechanical operation utilized in the work.
On some of the more modern designed ditches no cleaning operations were required for several
years.

bowing of Roadside - Mowing operations also depended on the nature of dutch and roadside design
that was turned over to maintenance. The annual frequency of mowing operations varied from one
to four, and the cost per operation per mile varied from $1. 60 to $49. 26.

Snow Removal - On a section of highway built in 1924 and 1929 on a low grade line, depressed below
the surrounding plains 1n most cases, the annual cost of snow removal was $296. 56 per mile. On
a second highway section, built to modern grade line, elevated above the surrounding plains,
located in the same area, direction and under similar wind and climatic conditions, the annual cost
of snow removal was $19. 53 per mile. The annual saving in snow removal cost alone, due to this
improved section, amounted to $277. 03 per year, or 1n 20 yr would amount to $5,540. 60. This is
more than the cost of grading the section in the area studied.

In another area studied, snow removal cost onan old low grade line section was $54. 50 per mile
and involved 25 snow plow trips at $2. 17 per mile. A nearly new section with raised grade required
only nine trips during the season, at $1.13 a trip-mile, or $10. 18 per mile for the season. The
old highway was more frequently drifted in, required more plowing, and provided less service than
the newer section. The saving of $44. 12 each year insnow removal costs would amount to $882. 60
in 20 yr. Additional savings would accrue on the section with raised grade, due to better surface
drainage during the spring thaw and the wet season. Less spring breakups would occur.

A highway department can now ade-
quately maintain only 1,267 miles of
average primary roads for one million
dollars. The current mileage is even
less where the traffic is heavy or the
roads are worn or obsolete. In 1840, a
highway department could maintain 80
percent more roads, or a total of 2,296
miles, for the one million dollars.
Stated another way, it now requires
$784 per mile to perform the same
amount of maintenance that could be
performed in 1940 for $436 per mile.
In terms of the 1940 dollar, the 1949
dollar produces only $0.56 worth of
maintenance repairs.

COST TRENDS

The cost trend of highway mainte-
nance and operation, the computation of
which was described fully in the Com-
mittee's 1947 maintenance cost report,
is still rising slightly. For the first
half of 1949, 1t stands at 194. 57, a rise
of slightly over one percent from the
last half of 1948, 80 percent above the
1940 level, and 94. 6 percent above the
1935 base. Even though the cost trend

is slightly higher than the previous
half -year, it is quite evident that there
is a definite tendency toward a leveling
off.

This is somewhat at variance with
the construction cost index, which has
now declined 10 percent, from 165. 3 in
the last quarter of 1948 to 148. 7 in the
third quarter of this year. The nature
of the indices accounts for a large part
of the difference. Since highway con-
struction is generally performed by
contract, the construction cost index is
based on contract prices. The mainte-
nance cost index is based on the actual
cost to governmental units of mainte-
nance work. This cost reflects actual
payments for labor, material and
equipment.

Under these conditions, the mainte-
nance cost index can be expected to hold
more steady. It will not rise as fast or
as high during an inflationary period.
It wall follow the price peaks rather
than lead them. Also, it will not drop
as quickly or as far in a period of
deflation. Another factor that has a
defimite effect on the maintenance cost
trend is the relative inflexibility of
labor and salary rates under Civil
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Service.

From 1940 to 1946 the maintenance
cost index (graph 5), Table 1, rose
gradually from 108.13 to 156.40, an
increase of 48.27 points 1n six years,
slightly more than 7 percent each year.

components. It will be noted that labor
rates increased steadily from 1940 to
the last half of 1948. The labor-cost
component increased from 112.33 in
1940 to 220. 34 in the last half of 1948,
an 1ncrease of 108 points or 96 percent

TABLE 1

COST TRENDS

HIGHWAY MAINTENANCE AND OPERATION

Year Labor Material
1935 100.00 100.00
1936 102.19 104.31
1937 108.48 104.42
1938 110.17 102.73
1939 111.29 101.64
1940 112.33 100.30
1941 121.16 102.86
1942 134.93 115.68
1943 151.82 117.76
1944 162.42 123.22
1945 171.16 130.10
1946 180.56 132.62
1947 198. 40 145.83
First %
1948 212.74 161,20
Last %
1948 220.34 159.88
First k%
1949 222.34 157.7¢0

From 1946 to 1948 the index rose
from 156. 40 to 189. 31, a rise of 32.91
points 1n two years, or about 10 percent
each year. The rise during the past
year (first half of 1948 to first half of
1949) has been only 8.15 points, about
4-1/2 percent, and, as stated previ-
ously, only one percent during the past
six months. These are very strong
indications that maintenance costs are,
at least, stabilizing.

A glance at graphs 1, 2, 3, and 4 and
Table 1 shows the increase that has
occurred in the cost of the labor,
materials, equipment and overhead

Equipmrent Overhead Total
100.00 100,00 100.00
97.97 100.29 101.24
96.31 102.50 104. 46
103.51 103.97 106. 36
105.87 105.¢€3 107.23
107.12 110.20 108.13
110.)1 111.33 113.30
113.27 113.93 122.83
114. 46 116.87 130.88
116.77 119.81 137.34
129.89 135.01 147.52
141.28 148.30 156.40
153.39 162.38 171.28
171.60 170.42 186. 42
181.11 170.81 192.10
187.98 171.99 194.57

in the eight-year period, almost 9
percent each year. The increase in the
last six-month period amounts to less
than one percent.

The following table illustrates more
specifically the increase 1n maintenance
employment and the wage rise in one
State from 1941 to 1948. The mainte-
nance department of this State now has
18percent more employees thanin 1941,
and the maintenance payroll has in-
creased 130 percent. The monthly
wage of the average employee has in-
creased 95 percent since 1941, from
$127 to $248 a month (See Table 2).




220

210

200

190

180

170

160

150

140

130

120

no

100

COST TRENDS
HIGHWAY MAINTENANCE AND OPERATION

TOTAL MAINTENANCE
AND OPERATING GOST
GRAPH 5
ho
P
v ¢
vd g
//
L~ "~
P
1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950

YEARS




Material cost increased from 100. 30
in 1940 to 161.2C in the first half of
1948, an increase of only 61 percent.
Since then the index has declined, until
in the farst half of 1949 it was 157. 70,
a decrease of two percent.

Overhead costs, made up to a large
extent of professional, sub-professional
and clerical salaries, have increased
only 56 percent from 1940 to date. The

type of equipment and age. Six plants
are of the old type with two drums and
no pugmill. The other four plants are
modern, having one drum and one pug-
mill and greater capacity. Cost of
production using the new plants was
lower by $1.44 a ton. Since the six old
plants produced 61,800 tons in 1948,
and the difference between the cost of
production in the old plants and the new

TABLE 2

NUMBER AND AVERAGE WAGE OF MAINTENANCE PERSONNEL

Employment
Year Number Index
Employed 1941 Base
1941 1597 100
1942 1298 81
1943 1233 77
1944 1152 72
1945 1349 84
1946 1498 94
1947 1725 108
1948 1885 118

bulk of this increase occurred during
the 1944 to 1948 period.

Equipment rental rates rose very
slowly from 1940 to 1944, only 9percent
in the entire four-year period. Since
then, due no doubt to the acquisition of
new equipment at the higher present-
day prices, the rental rates rose much
more sharply, from 116.77 in 1944 to
the present level, 187.98, an increase
of over 60 percent in 4-1/2 years. It is
probable that there will still be some
rise in these rates as the older low-cost
equipment is retired in the next few
years.

The States that have not replaced
their old equipment may be paying an
increased cost due to inefficient opera-
tion of the older equipment. As an
illustration, a very complete analysis
of paving plant costs covering the
various operations, the cost of materials
and the equipment rental has been made
in a western State. This analysis is by
plants, ten in number, which vary in the

Monthly

204,696

Average Percentage

Monthly Increase

Payroll Wage Over 1941
202,717 $127.00 -
197, 489 152.00 20
206, 159 167.00 31
177.00 40
251,104 186.00 47
293,398 196.00 54
360,798 209.00 65
467,030 248.00 95

plants is $1.44 per ton, a saving of
$89,000 could be made.

MAINTENANCE EXPENDITURES

The rise in unit costs is only one
part of the total increase in the cost of
maintaining our Nation's highway sys-
tem. Graph 6 shows the expenditure
for maintenance from 1931 to 1948.
While the cost trendchangedfroma 1935
base of 100to 189. 31in 1948, a costrise
of 89 percent, the country's highway
maintenance bill rose from $521,000, 000
in 1935 to a current $1,170,000, 000,
an increase of 125 percent. In more
detail, the expenditure for State highway
maintenance and operation rose from
$183,000,000 in 1935 to $461,000,000
in 1948, an increase of 152 percent.
The expenditure for county and local
road maintenance and operation has
risen from $192,000,000 in 1935 to
$407,000,000 in 1948, an increase of
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112 percent. The cities and villages
expended $146,000,000 on the mainte-
nance and operation of their streets in
1935 and $302,000,000 1n 1948, an in-
crease of 107 percent. In analyzing
these figures, consideration should be
given to the fact that the States have,
during this period, assumed the main-
tenance of many miles of main county
and local roads and main city andvillage
streets. In 1935, the States maintained
523,000 miles of roads and now maintain
585, 000 miles.

Obviously, other factors besides the
unit-cost increase have affected this
rise. The increased use and heavier
loads on the highways, more service
demanded by the highway users, and the
greater repair needs on the accumulated
worn or obsolete pavements required
more maintenance money. This in-
crease in maintenance expenditures
would have been even greater but for the
offset resulting from improved produc-
tivity of maintenance forces through
more efficient mechanization. There 1s
even more room for improvement here
as 47 percent of maintenance costs still
go to labor.

The increase in traffic, both quantity
and weight, has been very substantial,
especially on the main highways. It has
increased on all highways and streets
from 252 billion vehicle miles 1n 1936
to 398 billion vehicle miles in 1948, and
to anestimated 417 billion vehicle miles
in 1949. Registration has increased
from 26 million in 1935 to an estimated
43 million 1n 1949.

In 1936, the total maintenance ex-
penditure on all roads and streets
amounted to 2. 3 millsper vehicle mile.
The maintenance expenditure in 1948
had increased to 2.9 mills per vehicle
mile, 26 percent as compared to the
increase of 87 percent in the maintenance
cost index during the same period. We
do know that deficiencies have been
accumulating on our highways over a
period of years. These, in some cases,
may be due to a lack of maintenance.
If maintenance expenditures per vehicle
mile had increased in accordance with
the maintenance cost trends, the 1948
maintenance expenditure would have
amounted to 4. 3 millsper vehicle mile,

and our total maintenance expenditure
would have been almost 550 million
dollars higher.

In addition to traffic volume, the
weight of traffic has an effect on mainte-
nance costs. In 1936, traffic studies
showed that only 13 out of each 1,000
trucks traveling the main rural roads
in the United States had axle loads of
18,000 1b or more. In 1948, the studies
showed that 93 out of each 1,000 trucks
on these roads had axle loads of 18,000
lbor more. This represents an increase
of 615 percent in the heavily loaded
vehicles.

In one State, for which detailed data
is available, the average total weight of
all types of loaded and empty trucks
rose from 10,981 1b in 1936 to 17,749
1b in 1948 (See Table 3).

TABLE 3

AVERAGE TOTAL WEIGHT OF ALL TIPES OF
LOADED AND EMPTY VEHICLES COMBINED

1936 10,981
1942 13,986
1943 ‘14.346
1944 15,316
1945 15,082
1946 14,836
1947 16,673
1948 17,749

Out of 449 heavy vehicles checked in
1948 for violations in this State, 157,
or 35 percent, violated State law limita-
tions as to weight. Comparing the
maximum overloads at the same weigh-
ing stations in 1947 and 1948 shows the
following extensive increase in over-
loads in one year. It also spotlights one
reason why maintenance costs are

increasing.

Max Overload 1947 1948
{ib) (ib)

single axle 11,000 15,000

tandem axles 13,600 22, 800

any axle group 15,900 22, 800



While the maintenance price index
throughout the Nation rose 32 percent
from 1945 to 1949, the expenditures for
general maintenance in the State for
which the weights were cited rose 73
percent, from $2,633,400 in 1945 to
$4, 547,000 1n 1949.

The increased volume of traffic has
caused the poorer sections of our high-
ways to become a burden onour mainte-
nance budgets. The higher traffic
intensity, in combination wath wide truck
bodies, has caused morefrequent use of
the shoulder and increased the shoulder
maintenance cost. Higher traffic in-
tensities have also increased the need
for more traffic services, signs,
signals, guard rails, etc., and the more
frequent renewal of center-line and
other markings.

INCREASE IN SERVICE REQUIRED

Another cause forincreased mainte-
nance expenditures, one that affects the
local land service roads as much if not
more than the main roads, is the in-
creased mechanization of agriculture,
industry and mining. This mechaniza-
tion has made the frequent and uninter-
rupted use of all our roads a necessity
to our economy. Today's farmer needs
frequent delivery of his supplies which
move by truck. All-year-round access
to the farm must be provided for milk
transportation. = Other products are
shipped and supplies are received by
motor truck. The demand for this all-
year-round, uninterrupted accessto our
remote farms and ranches is becoming
greater each year as mechanization
becomes more and more prevalent.
The trend is most evident 1in snow
removal, and in demands to keep the low
type surfacesfrom becoming impassable
in wet weather.

EXTENT OF RURAL ROAD PROBLEM

Most discussions of maintenance
costs emphasize higher type surfaces
and the problems prevalent on that type
of road. There are in this country
2,384,000 miles of rural roads under

9

the control of counties or other local
sub-divisions and 120, 000 miles of local
rural roads under State control. Of
these, 1,374,000 miles are unsurfaced
and 922,000 miles are stabilized, gravel
or stone-surfaced. @The remainder
is bituminous surface treated or other
paved surfaces. The maintenance cost
per vehicle mile, as is to be expected,
1s the highest on the county and local
rural roads. The 1936 expenditure
amounted to 6.2 mills per vehicle mile
and in 1948 had increased to 8.0 mills.
The maintenance expenditure in 1948
for all classes of roads in the Nation
was earlier mentioned as 2.9 mills
per vehicle mile. The fact that these
county and local rural roads take a
relatively higher portion of the mainte-
nance dollar, in respect to the traffic
they serve, than the State highways or
city streéts, increases the importance
of finding ways and means to more
economically maintain thislarge part of
our total road mileage.

SURFACE MAINTENANCE

Blading is, of course, one of the
more important maintenance operations
on soil-aggregate surfaces. The cost of
this operation per mile is dependent to
some extent on the width of the surface,
but to a much greater degree on the
frequency with which operations must
be performed. The blading operations
in six widely separated areas in six
different States were studied. It in-
cluded the operations of all highway
departments 1n the area, State, county
and township.

Table 4 has been prepared from the
study. This table shows the frequency
with which gravel or soil roads are
bladed in these areas. The frequency
of this operation varied from as few as
4 to as many as 160 times per yr, and
from $1.67 to $7.25 per mile for a
smgle round-trip blading operation.

The minimum annual cost per mile
was $18.50, the max. was $340.08,
and the average for all six areas was
$93.90. The variation between the min
and the average blading cost in the areas
studied was $75.40 per mile of soil-



10

aggregate surfaces. There are over a
million miles of soil-aggregate and earth
surfaced roads which require blading
each year.In some areas of the country
it is necessary to use local surface
materials that are not the most suitable,

motor graders, pull-type graders,
trucks, underbody blades, and other
machines are being usedfor the purpose.

There are differences of opinion as
to the size of motor grader that 1s most
economical for the work. Some engi-

TABLE 4

COST OF BLADING SOIL-AGGREGATE SURFACES
IN VARIOUS AREAS THROUGHOUT THE UNITED STATES

Year 1948
Annual Cost per Operation Annual
Area Frequency per Miale Cost per Mile

1.
County A - Al) Roads 26 $3.00 $78.00
County B - Main Roads 12 71.25 87.00
County B - Side Roads 4 7.25 29.00
State Highway 156 2.18 340.08

2.
Main County Roads . 50 2.85 142.50
Other County Roads 25 2.85 71.25

3.
Main County Roads 35 2.60 91.00
Other County Roads 15 2.60 39.00
State Roads 35 5.25 183.175

4.
County A - All Roads 20 1.80 36.00
County B - Main Roads 50 2.08 104.00
County B - Other Roads 10 2.08 20.80

S.
State Roads 25 2,00 50.00
Main County Roads 20 2.40 48.00
Other County Roads 15 2.40 36.00

6.
State Roads 160 2.00 320.00
State-Aid Roads 30 1.67 50.10
County-Axd Roads 17 2.30 39.10
Township Roads 5 3.70 18.50
AVERAGE 37 $2.54 $93.90

but there is also room for economy in
the blading operations through a good
understanding of the frequency with
which a road should be bladed and in the
selection of the most suitable types of
mechanical units to perform the work.
At present, light, medium and heavy

neers prefer the heavy motor graders
even though they cost in the vicinity of
$12,000 each. They claim that with
high wages of operation money can be
saved by doing a more thorough job in
one blading cycle. Other engineers who
have a large mileage of soil-aggregate



or earth surfaces to maintain prefer the
light $3,000 to $4,000 motor grader,
claiming that they can obtain a larger
number of motor graders and that a
reasonably satisfactory performance is
obtained. A thorough study is needed of

11

was further disclosed that savings in
maintenance costs on low-cost roads
can also be made through better manage-
ment. In one of the areas where surface
blading operations were studied, two
segments of gravel road on one mainte-

TABLE 5

COST OF DITCH CLEANIRG
IN VARIOUS AREAS THROUGHOUT THE UNITED STATES

Year 1948
Annual Cost per Operstion

Area Frequency per Mile
1.

County A - All Roads 1 $12.00

County B - Main Roads 2 15.00

County B - Other Roads 1 15.00

County A - State Roads 1 14.79

County B - State Roads 1 16.33
2.

County Roads 1 26.00

State Rcads 1 45.00
3.

Main County Roads 3 8.57

Secondary County Roads 8.57

Other Ccunty Roads 1 8.57

State Roads 14.17
4,

County A - All Roads 1 15.00

County B - Main Roads 2 12.00

County B - Other Roads 1 12.00
5.

Main State Roads 2 15.00

Ocher State Roads 1 7.60

Main County Roads 2 15.00

Other County Roads 1 8.20
6.

State Roads 1 22.00

the operating costs of different sizes of
motor graders tied in with the quality of
work performed on the various types of
soil-aggregate surfaces and under
various traffic, drainage, and climatic
conditions.

In studying the blading operations in
the six areas previously mentioned, it

nance patrol section were separated by
18 miles of paved road. Seventy-two
hr of productive blading time were lost
per month by dead-heading the grader
over the paved section between the two
gravel surfaces. A cooperative agree-
ment for blading operations with the
county thathad equipment stationed near
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one of the gravel sections would have
eliminated the loss of production time
over the paved surface.

reducing the necessity for constant
datch cleaning. Also, on narrow and
shallow ditch sections each heavy rain

TABLE 6

COST OF MOWING ROADSIDES
IN VARIOUS AREAS THROUGHOUT THE UNITED STATES

Year 1948
Annual Cost per Operation

Area Frequency per Mile
1.

County A - State Roads 2 $44.84

County B - State Roads 2 49.26
2.

Main County Roads 3 1.50

Other County Roads 2 1.50

State Roads 2 25.00
3.

Main County Roads 3 2.81

Other County Roads 1 2.81

State Trunk Lines 4 5.25

Other State Roads 1 5.25
4.

Main State Roads 4 3.10

Other State Roads 2 3.10

County Roads 2 3.00
S.

State Roads 2 14.00

County Roads 1 11.00
6.

State Roads 1 1.60

COST CAN BE LOWERED THROUGH
DESIGN AND MAINTENANCE
CORRELATION

A closer correlationbetween mainte-
nance and designcan notonly cut surface
maintenance costs through surface
stabilization, but can also effect eco-
nomies in ditch cleaning, mowing and
snow removal operations.

Ditech Cleaning - The nature of the use
of the area surrounding a highway is a
factor in the frequency of ditch mainte-
nance. Good erosion control on adja-
cent land will assist materially in

will fill some portions of the drainage
ditches and erode others so severely
that the road surface may be under-
mined. Where the design provides for
wider and deeper flat ditches, a small
deposit of soil does not cause too much
damage, and erosion 1is neither so
likely to occur nor to cause damage to
the surface if it does occur. On this
type of construction, ditch cleaning is
infrequent. The rising cost of ditch
cleaning or pulling makes it more
necessary tobalance at the design stage
the annual cost of ditch maintenance
against the initial cost of wider and
deeper ditches, so that the greatest



economy can be obtained.

Table 5 lists the annual freyuency
and the cost per operation per mile of
ditch cleaning. The frequency varied
from one to three per yr, and the cost
of a single operation varied from $7. 60
to $45.00 per mile depending on the
amount of cleaning that was needed and
the amount and type of mechanical op-
erations utilized in the work. Onsome
of the more modern designed ditches
the area maintenance studies disclosed
that no cleaning operations were re-
quired for several years.

VYowing of Roadside -Mowing operations
also depend on the nature of ditch and
roadside design that is turned over to
maintenance. Table 6 discloses the
cost of the operation per mile of high-
way and the frequency of the perform-
ance in a number of areas studied.
The annual frequency of mowing oper-
ations varied from one to four, and the
cost per operation per mile varied from
$1. 60 to $49. 26.

The cost is, of course, dependent
upon the type of roadside under mainte-
nance. The area to be mowed 1s im-
portant, but no more important than the
topography of the roadside section.
With the newer type mowers, a wide
cross section with reasonable slopes
can be mowed at no greater cost than
a much narrower section on which hand
mowing is necessary. In one area
studied, a single power mower could
mow over three times as much area
per hr on smooth streamlined sections
as on the old rough sections. The older
or poorly designed sections with steep
slopes and rough contours require
tiresome, slow and expensive hand
mowing and clearing. Either the cost
of mowing will be excessive or, as is
much more likely, the performance of
the mowing and clearing operations will
be severely curtailed. This will result
in debris clogged ditches and, 1in the
Northern States, in excessive snow
removal costs.

To some extent the practice of mow-
ing of local roadsides by abutting prop-
erty owners is still followed. In two
northcentral areas studied the law
requires that each abutting property
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owner mow the roadside within his
property lines between specified dates
in the fall. In one of these areas if the
property owner fails to do this, the
township may perform the work and
charge him up to $15.00 per mile of
roadside (one side of road). In other
areas the maintenance authorities have
seeded the roadsides to good hay crops.
The nearby farmers are quite willing to
mow and harvest this type of roadside.

Snow Femoval - The correlation of road
design with maintenance in northern
snow country can be most effective.
Area mantenance studies have devel-
oped some very useful data on snow
removal costs. In one area the cost of
snow removal on two similarly located
sections was analyzed. One of these
sections was constructed between 1924
and 1929 and now has a low grade line,
depressed below the surrounding plains
in most cases. The other section was
builtin 1947 to a moderngrade line, and
is elevated above the surrounding plains.
The snow removal and control cost on
the modern section during the calendar
year 1948 was $19. 53 per mile. On the
older section the cost was $296. 56 per
mile. The annual saving i1n snow
removal costs alone, due to this im-
proved section, amounted to $277.03
per yr, or in 20 yr would amount to
$5,540. 60. This is more than the cost
of grading the section 1n this area.

A further example of the saving in
snow removal costs through improve-
ment of construction standards was
found on the county roads of another
State. On one section of road, con-
structed to a modern cross section and
profile, only mine separate snow plowing
trips were necessary during the year.
These nine trips with a Motor Patrol V
Plow and Wing over the 12.7 mile
section 1nvolved 27 hr of time and cost
$129. 33. The cost on this section was,
therefore, $10.18 per season-mile or
$1.13 per trip-mile. On another older
and poorly graded section the snow
removal costs amounted to $385. 60 for
the season and involved 25 trips that
consumed 80-1/2 hr of operating time.
Since this section was only 7.1 miles 1n
length, the season-mile cost was $54. 30
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and the trip-mile cost $2.17. A mile
of local road improvement in this sec-
tion, therefore, saved $44.12 each yr
in snow removal costs alone. In 20 yrs
this saving would. amount to $882. 60.

Each item of lowered maintenance
cost mentioned in this report, while
small in itself, takes on a larger im-

portance when the extensive mileage of
soil-aggregate and earth surfaces in
existence in this Nation is considered.
It also illustrates the need for closer
correlation of highway programs with
the problems of the maintenance en-
gineer in order to check the Na-
tion's mounting highway maintenance
expenditures.





