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CHOULDER CONSTRUCTION PRACTICES IN MICHIGAN

At the request of the Chairman of Project Committee on Shouldersg High-
way Research Board, this report has been prepared covering in generai, the
comnon practices of the Michigan State Highway Department in the construe-
tion of stable turf shoulders. The report includes a discussion of the
types of congtruction employed, the construction procedure for each, includ-

ing finsl preparations and seeding and stbsequent maintenance.

GFNFRAL SHOULDER CONSTRUCTION
Michigan employes in general, two types of shoulder cénstruction,

depending upon itraffic conditions. The most widely used is the standard

8 foot width designed for turf growth. The other type is employed only on
the more heavily traveled routes, especislly from the staﬁdpoint of commer-
cial traffic where it is difficult to maintain grass growth adjaéent to
pavement. In this case, the shoulder is made 10 feet wide with 2 two foot
gtabilized aggregate ribbon adjacent to pavement edge. Therremaining 8 feet
between stabilized ribbon and shoulder edge lg desgigned for turf growth.

Consiruction Procedure for & Foot Standard Shoulders

fpecifications stipulate that shoulder construction should progress in

the following manner. See figures 1 and 2.

The earth grade ls constructed according to dimensions shown on . the.
plans. For well drained granular soils including bankrun gravels, sands and
loamy sands having no plasticity, no subbase ig required. -When plastic soils,
guch as,qlays, sandy clays, and silty clays are encountered, a 15 inch grénu—

lar cushion is constructed on the prepéred subgrade. The foundation material

is thoroughly consolidated by normal equipment operations during construction

of the project. Laboratory density control is requireé, only on special projects.




The grade for the finirhed pavement surface 1s set so that the trenching
for surfacing, including curdb or'gutter, if ‘eailed for, together with any
special shoulder surfacing material, will provide ample material to construect
the shoulder to a height‘bf 2/3 or 3/4 the depth of the pavement éurface.

Sufficient selected binder soil is,pext‘aéded to the existing shoulder
material to bring the shoulders to the surface of the pavement or slightly
higher.

Finally, the binder soil is carefully mixed with the shoulder materigi
to a minimum depth of 6 inéhes, after which the shouldey -ig thoroughly con-~
solidated by excessive passes of tractor or truck equipment and then frimmed
to grade. |

The seeding of the shoulder is performed by the Maintensnce Division
of the Highwsy Department instead of being & part of the contract.

Gonstruction of. Partially Stabilized 10 Foot Shoulders |

The construction of this type of shoulder is essentially the same as
that previocusly described, except that at the end of the last construetion
stage, the shoulderlmaterial adjacent to the surface is removed by treﬁpaing
to a width of 2/ inches and to a depth of 6 inches. This space is refilled
with stabilized aggregate surface coarse material, as described later, and
thoroughly compacted. The balance of the shoulder is seeded for turf by
Maintenance Divisidn.

The stabilized ribbon is eventiually given a double éeal treatment by,
Maintengnce Divigion when shoulder conditions haye become stable and when

conditions warrant it.



Seeding of Prepared Shoulders

Seeding of the comstructed shoulders is performed by the Maintenance
Divigion of thé Highway Department. From experience, this has proved ad-
vantageous. It permits earyy completion of the projeét by the contractor
and permits seeding to be done at the most opportune timelunder‘the most
favorable conditions. The seeding operation tekes place in April or May
following completion of the project.by the contractor. Shoulder prepara-
tion and seeding is not done in the fall becsuse of =zoft shoulder conditions
which preveil throughout the fall and winter monmths. A common practice
employed by the Depertment to protect shoulder surfaces from "over—wintter"
erosion, is to.apply mulch materiél to the cutslde three feet of shoulder
surfece and carry ﬁhis material onto fhe inside ditch slope in such a manner
tlat the rather sharﬁ]break at the point'%here the shoulder edge and inside
ditch slope intersect, will be protected. Seeding into thic mulched area

is done the following spring.

The comgleted shoulder ag left by the contractor, is brought to a
friable cﬂndition by scarifying, harrowing or disking to a depth of 3-4

inches as required by the type of soil and degree of consolidation of existing

shoulder material. At the beginning of thisg loosening process, fertilizer
ig applied by mechanical spreaders or by hand methods at the rate of 1200
pounds per acre. The fertilizer consiste of 800 pounds .of an orgsnic ferti-

lizer, such as Milorgenite and 400 pounds of the chemical fértilizer 10-6-4,

when aveilable. A 6-10-4 fertilizer is sometimes used in place of 10-6-4

when the latter is pot svailable.




Following this opération, mulehing meterial is workedlinto the top
one inch of the shoulder by disking or covering slightly éy waste shoulder
agoil. The ﬂﬁorking—im" mlch operation is done primarily to prevent the
shoulder material from being displaced by the suction caused by treffic
as well as wind and water act}on. The most beneficial results of mulch-
are reslized when the material lies flat on the =oil surface and is not
anchored in the sbil in sort of-a ”stubbleﬂappearénce. It should not be too
thoroughly incorporated into the soil. The muich materisl ususlly consists
of hay or étraw obtained locally and applied at the rate of 2-3 tons per acre;

A see@.mixture congisting of 60 parts of Pereqnial Rye Grassg, 20 parts
of Red Top and 20 perte of Alsike clover is applied to the mulched seed
bhed at réte of 5¢ pouﬁds per acre. From experience, this seed mixture
has ﬁgbved syccessful and economical. Seediﬁg is uéually accomplished by
a graindrill with seed tray or, in some cases,‘by a spinnerltype seédir.
Following the seeding operation, the surface may be rolled or left to be
consolidated by rainfall. A fairly heavy chain, similer to a logging chain,
ie often dragged across newly seeded areas to 1ightly cover thé seed,

The cost of above seeding end mulching operaiion costs approximately
%100,00 per acre of shoulder 8 feet wide. The seeding alone costs approxi-
mately $50.00 per acre.

Subsecuent Maintenance on Shoulders

In the event that traffic volume is of sich a nature that turf can-
not be successfully maintained over the entire width of shoulder, the
following so-called ribbon treatments are resorted to by the Maintenance

Division, depending upon traffic conditions. (1) Stabilized gravel varying



from 2-5 feet in width, or stabilized aggregate 2 feet widg with a-seal
coat, or a stabilized aggregate base 2 feet wide ﬁith a 2 inch bituminous
plant mix wearing coérse; tsually 0il aggregate mixture. Sée figure 3.
Under extremely bad conditions of traffic wear or erosion, such as on hills,
the entire.shpulder if sealed with 2 bituminous t?eatMent,

Turf éhouidefs Which have subsided along the metal are built up by
light applications of a soil—gravel mixture éf proper thickness fto allow

~ +the grass underneath tolpenefratﬁ threugh and reesta?lish itself.

From.paét’experience, the Maintenance Divisipn hag determined 'that
turf shoulders can be maintained successfully when total average daily
vehicle count is less than éOOO.on pavements less than 2%‘féet in width.
Above that figﬁ%e it hag been found necessary to resort to a modification
of the turf shoulder, such as the use of stabilized ribbon construetion
‘adjacent to the pavement edge.

Shoulder Materials

Moandamentally, the soil msterial comménly usad for shoulder construction
Wili conslst of bankrun sand or gravel, dune s@nd of an approved-gfanular
mixtufe, Acecording to sbecifications, this material must all pasﬁ g 2" sieve
with 60-100 percent passing the 1" sieve and 0-25 percent passing the No. 4
gieve, and the loss by washing of the material shali be limited to a maximum of
10 percent by weight of the entire sample. If the Qbove type of mdteriél
ie not available within economic hauling distancé, other granular materiala

may be used on basis of laboratory tests. This material may be comparable

to the Public Roads Administration classification of A-3.
Salvaged topsoll ig used extensively for stabllizing granular zoil mater-

ial. It is selected on the basig of the stability it will furnish and the
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fertility required for grass growth.

Binder soil for stabilizing 22A material usually consists of a loam
or sandy clay or clay. The material is selected on basis of Plastic Index
with limits befween 9 and 15. Thie corresponds to Public Roads Administra-
tion soil classification A-2.

Surfacing aggregaté’for‘stabilized rikbon construction consists of
228 material meeting following requirements to which binder soll is added
to give required stability with a resulting Plastic‘Index of the mixture
between }»ngﬁi

228 Material

Sieve Size Percent Passing
3/4 Inch Sieve ‘ : - 100%
| 3/8 Inch Sieve : 60-80%
10 Inch Sieve 25-40%
QOO‘Inch Sieve- : O-10%%*

% Between these limits the percentage passing No. 200 shall be de-

termined by Laboratory tests.

CORRECTION OF SHOULDER BUILD UP
Turf shoulder bulld up cofreCtion is usuelly left to the discretion
of district maintenance perscmnel. In general, the following practiées pre~
vail. For normal build up, not.more than about one inch of the turf is
removed at any one time by grader blade during growing season in the Spring
snd Fall. In cages where the shoulder becomes considerable higﬁér fhan
the adjoining pavement surface, the shoulder is lowered graduslly by

removing successive one inch layers of turf as grass root growth progresses

e



downward and wew turf develops. This scraping ﬁroceés is eontinual wntil
proper grade is obtained. Océasionally, reseeding 1s necessary on this
type of work. This is done without any further preparation of 'the shoulder.

Another method gquite successful, is carrieéd on duriqg the winter
thaws. At that time the top of the shoulders usually £haw and become soft
to a depth of one to two inches and it is possiﬁlerto cut and scrape this
soft turf material sideways into the ditch.

Rolling, when shoulders are soft, has not been employed to control
shoulder build up.

A pulvimixer has been used with success to loosen the top inch or
go of the shoulder. The loosened shoulder material 1s then bladed to

renove excess or fill low spots.
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