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This par:r on the maintenance phases of grass or turf shoulders adjoining
Wpavements is compiled from information received from a Natlon-wide survey of
neriences of highway engineers in performing the necessary maintecnance opera-—
& e on shoulders for the convenience and safety of the highway users., The views
{bpinions expressed in this report are a summary of those given by maintenance
ineers of practi®cally all State highway departments and field enginecrs of the
Mic Roads Administration, '

The substance of the information requested of highway engineers in the sur-
¢is briefly outlined as follows:

A low maintenance rating of shoulders during inspection disclesed a shoulder
ntenance problem; hence a report was requested from the field for information

1l. Grass shoulders

a. Advantages

bs Limitations

2. Effect of grass shoulders on various types of road surfaces.
3« Data regarding costs of prass shoulders relative to:

as Treated shoulders

b. Untreated shoulders

The information received from highway maintenance engineers discloses that
Bngineers ascribe variable funetions to road shoulders. An example of this vari-
ice is found in the statement concerning the primary purposes for establishing a
der along roadway pavements. One State engineer holds that "shoulders are an
egral part of the roadway," (traveled way) while another holds that the princi=-
pil f'unction or purpose of a shoulder is to provide "lateral support to the pave~
ent, base and subgrade.” A road shoulder should serve both of the above purposes
8 well as possess suff{icient stability to support without harmful deformation any
oad which it may be called upon to sustain.

It is apparent from an examination of the shoulder maintenance reports that
 problems of shoulder upkeep and repairs vary in some details in each section

the country. Likewlse the emphasis given different types of shoulders varies
accordance with the amount of traffic, types of terrain, climatic condition, and
ther variables. There are, however, certain salient features of shoulder perfor-
ance under maintenance that are generally experienced by all maintenance engineers.
fose experiences that are found to be in common are summarized belows Special
omment, is made on features that appear to be conspicuous in the various States.

OVANTAGES AND LIMITATIONS OF' TURF SHOUIDERS. Advantages commonly recognized
ong hiphway engineers are:

1, Economy of construction,
: 2. Maintenance economy where the road surface is at least 22 ft. in width,
the volume of traffic is low, roughly not over 1000 vehicles per day, and the per-
Lent of heavy truck traffic is small.

3. Pleasing appearance of grass shoulders which normally blends with the
f0adside area and adds to the aesthetic aspects of the highway.
! L. A pood turf when once firmly established is quite effective in preventing
*0sion by wind or water.
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A ;%ich tends to keep traffic off the shoulder area,
* Jaintenance and repairs can be accomplished with materials and equipment

i - readily available. : i

I;mitations commonly recognized by maintenance engineers are:

: grass shoulders have a tendency to rut badly when weakened by rains,
; gpring thaws or before the sod has developed.

As a corollary to item 2 above, the volume and characte: of traffic may
e use of grass shoulders. This would be particularly true on heavily
a high speed primary routes vhere there is considerable heavy weigh®, traf-
1 on narrow pavements. Excessive maintenance is required as well 33 a
of danger created by the shoulder conditions.

grass shoulders have a tendency to "build up" or rise above the p..cment
jch is caused by the accumulation of foreign matter such as san', dust, de-
-~ and yearly accretion of vegetation, This condition requires a " calping"
ing dovm" process periodically which may result in loss of all :rass and
tems of the turf. Replacement of the shoulder may require resceding or
e gﬁecause of the "build-uvp" tendency described in subparagraph 3 above, sur-
‘water may be held on the road pavement causing - (a) Interference with snow
al operation; (b) Hazardous condition during freezing weather Ly the forma-
of ice; and (c) Damage to road pavenents

Gras- shoulders as such are usually not of sufficient stability, especial-
wet, to support vehicles for changing tires or other necessary off-pave-
¢ parkinge. '

6, llaintenance and repair work are usually dependent upon the season of the
¢ and weather condition for satisfactory results.
7+« Grassed areas will not provide adequate stability for mail box turn-outs,
pm or private road approaches or parking areas. ;
8. Vepgetation on the shoulders may be destroyed by chemicals used in snow
moval operations, “
9. Turf shoulders are slippery when wet,

RIHER PERTINENT ASPECTS.

ls In certain areas of the southwest and far west there is insufficient pre-
ipitation to provide year around vegetation. Several States in that area are
ently in the process of removing the existing vegetation from the road shoul-
and replacing the turf with gramilar materials having geood binding qualities,
is leading in this process,
) 2+ In several States the stability of the exdsting grass shoulders is being
Ogressively enhanced by the addition of granular materials, while retaining ithe
he shoulder material, sufficient fertile soil to support vegetation, This
oCess is carricd on at considerable maintenance expenditure, Illinois, Michi-
and Ohio are among other States following the above procedure, -
3« In Ohio turf shoulders are presently in most general use and are usually
leluded in the design of the new higlways. Grass shoulders are considered de-
Sirable here because of the fertility of the soil and the abundance of precipita-
¥0n which promotes quick and luxuriant growth.
W . 4e+ Inlichigan recent shoulder design generally calls for stabilized earth
“loulders, fhere a good stand of grass develops, an excellent shoulder results,
Y if grass does not grow, the shoulder is maintained as a stabilized earth sur-
€+ Iichiran engineers assert that the shoulder efficiency "does not depend

on the establishment of sod for stability; however, if a sod does develop, the
Soulder presents a better appearance and is easier to maintain.®
g 5. Indiana engineers report "that a shoulder built of a mixture of stone and
nr;gé_capable of growing a sod surface may be a solution for the shoulder problem
lana,n
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derss This type of pavement construction was quite common in many

4 is found on the older types of cement concrete surfaces. Kentucky

:to pe a strong advocate of the 1lip curb although this State has recently

145 use to grades of 3 percent or overs :

The present design of shoulder crown or "drop per foot" for grass shoul-
: ganerally three-fourths of an inch per foot. Illinois engineers suggest
s be increased to one inch per fool to provide more rapid drainage. Vire
rineers have suggested as much as a 2-inch drop per foot. It is general
to construct the grass shoulder at leost one-half inch “:zlow the edge of
nt in order to mitigate the build-up tendency.

% OF GRASS SHOULDERS ON VARIOUS TYPES OF ROAD SURFACES.

3matic Changes - le. Very meager dircct comments were made on the eifects
elimatic changes on road surfaces where grass shoulders were constructed,
, E. Le Viorthington, Comnissioner, State Roads, West Virginia, finds "lhere
nothing Lo indicate that grass shoulders have any particularly different
effect on the various types of pavement surfaces."

W fendency of Turf Shoulder Build-up - l. All State engineers mention the
gradual building-up of grass shoulders, especially at the edges of the pave-
ment. lir. Bruce, Division Engireer of Division 1, Albany, New York, reports

that "shoulders do not have aiy differcnt effect on pavements except as the
‘shoulders becowe high, especially true of grass shoulders. Surface water
held on the pavement causes irlerference with snow rcmoval and ice operations
4in winter and as the water seeps dowm into the subgrade a pumping action may
oceur, causing a breaking up of the surfacing." The report from Division §,=-
‘North, Ste Paul, lMinnesota, contained nearly the same wording as above ex-
cept the report stated more specifiically of "surface failures as pumping of
the joints on concrete pavements and progressive disintegration inwards of
bituminous mats«" The report from Division 5-South, Kansas City, liissouri,
indicates that some maintenance engineers contend that sod shoulders have a
tendency to weaken the edge of bituminous mats. It is also conceded that

the maintenance of sod shoulders along concrcete pavements is more expensive

« than similar shoulders along a bituminous pavement. There seems to be more
of a tendency to drive off a concrete pavement vhich may cause the formation
of ruts. Ruts at the pavement edge increase the cost of maintenance, but of
more consequence present a distinct hazard to the traveling public.

M4 RELATIVE TO COSTS OF MAINTENANCE OF TURF SHOUIDERS. The majority of State

ntenance departments have meager data available on which to compare maintenance

Those States that have available cost fipures claim that they are not con-
A fewr pertinent observations are made as follows:

l. Mr. Vlorthington, llest Virginia, makes these comparisons: (a) Grass shoul-
88rs arc cheapest to maintain; (b) Stabilized shoulders of sclected material next
sieapest; and (c) Barth shoulders are most expensive to maintain,

2+ laintenance engineers of Virginia have made a comparison between the cost
2 maintaining prass shoulders adjacent to narrow pavements and adjacent to wider
Vements, each carrying a varying volume of traffice. It appears from this com-
ison that it is more expensive to maintain a grass shoulder along a 20-{vob
dway than the same type shoulder along a 30-foot roadway, even though tiw late
"I' carries considerably more traffic. In one district of the State i% is shovm
fhat Prass shoulders have been satisfactorily maintained where the vol e of traf-
fic or & two.lane road was under 1000 VePsds, on a three-lane road from 1500 to
Viped,,; and on a four-lane highway from 3000 to LOOO vep.d,

3¢ IMississippi reports that the average maintenance cost of grass shorl< us
Ver several years was 55.70 per mile. These shoulders were not totall jrass
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B o-fifths of the width grass covered and the remaining two-fifths trcated
avel, cost on the average of {11,50 per mile over a S-year periods

Tndiana maintenance men contend that it is cheaper, where possilile, to

1 surfaces of 16 feet, 18 or 20 feet to 22 feet, using grass shoulders ad-
4o the wider surface than to maintain narrower surfaces with consequent

jve shoulder nalntenance. .

Minnesota reports little difference in the cost of sod or grass shoulder
ance and the cost of maintaining gravel shoulders.

USTONS «

i, grass or turf shoulders are not structurally adequate to withstand the
and tear prevalent along primary highvays. These shoulders have a tendency
after heavy rains and during the spring thaws, presenting a hazardous
0Ile
By The "build-up" tendency of grass shoulders requires frequent maintenance.
work ic apt to be neglected by maintenance crews. As a result wabtcr may
Bect on the road surface, causing icy conditions in winter and inciuobility of
S ehoulder and sub-base at all seasons of the year.
'3, Areas - such as mail box turn-outs, farm, or private road avproaches and
dside parking places ~ should have a more stable surface in order to support
4¢ under all weather conditions. Grass surfaces de not meet this requircement.
i Several State hipghway departments, espeecinlly those where climatic and
conditions are conducive of rapid and sustained vegetative growth, continue
vor grass shoulder design. This design is medified where traffic is heavy,
in volume and weight, and vhere off-pavement driving or parking is frequent,
as near sghools, business and urban areas. In such places, some type of sta=-
Jized or paved shoulder should be provided.
be Grass shoulders are more prevalent, especially on rural highwayse. This
§ primarily the consequence of carlier shoulder design when the traffic volume,
gight, and speed were less than a2t present.
~ 6. The data relative to the cost of maintenance of grass shoulders compared
treated or untreated shoulders werc not sufficient to warrant drawing conclu-
8« 1t would seem, howevcr, from a strictly dollars-—and-cents value, that
ss shoulders are more cheaply maintained under certain conditionss The intan-
ible aspects of public safety and convenience should, however, be considered in
@ final analysise.
b 7. Vhere curbing is installed and to a lesser extent, where 1lip curbs were
BUilt as a part of the pavement, grass shoulders are adequatc. The arca adjacent
the outside of a curb, is in effect, howcver, not a shoulder but a portion of
e roadside,

B Attention should be directed to the basie source of information used in the
Preparation of this papers In this respect the views and opinions of engincers
fesponsible for the maintenance of turf shoulders embrace alli shoulders under

h?ir Jurisdiction and thus certain conclusions may not reflect accurately the
intenance viewpoint of the modern highway shoulder. The rescmblance of a lawn-
Wpsoil type of turf shoulder in pencral use along the older roads to the newly
?esigned type of turf on a stabilized base is superficial. Shoulders best suited
?Or the future highway will necessarily be influenced by the width of pavement and
the volume and character of traffic.






