
8. 

REPORT OF SPECIAL PROJECT COW:Tl'EE 
ON STABIUZED TURF SHOULDERS 

HaITy H. Iurka, Chairman 
Senior Landscape Engineer 

New York State Department of Public Works 

Mr. Iurka stated that his Project Committee had canvassed all sources of in
.formation concerning turf shoulders on stabilized earth, and offered the report by 
H. C .. Nikola of Rutgers University , which fol.lows. 

STABLE SHOU!DERS 

Herbert C. Nikola 
Research Assistant in Soils 

Rutgers University, New Jersey 

THIS PAPER is not intended as an answer to questions as to which type of shoulde~ is 
best fitted for a given set o:f conditions . Rather, i t is designed to provide some 
basic information concerning the costs of construction and maintenance of shoulders, 
to point out the need for additional cost data, and to indicate some of the properties 
of gr anular soil material mixt ures used to construct stabilized turf shoulder s i n 
humid areas. It also out .lines a f ew points that need study in determining the causes 
of build-up of turf shoulders . Finally, it is the author' s purpose to stimulate in
t erest i n a cooper ative effor t t o solve some of the pr obl ems associated with these
lection of t he proper shoulder to meet t he stability requirements of various types of 
roadways. 

The title of t his paper was select ed to emphasize a major point concerning 
highway shoulders . The primar y purpose of a shoulder is to provide added safet y for 
traffic operati on. All f urther di scussion concerning specific types of shoulders will 
be considered in that light. 

Di ffer ent types of shoulders must be used t o provide safety under different 
traffic loads . No attempt will be made t o define t he conditions under which a spe
cific shoulder type should be used since this can bes t be decided upon through cooper
ative effort among higlnvay designers , construction men , and maintenance pers onnel. 

Cost of construction is one of t he first consi derat ions. The major portion of 
the cost data presented pertai ns to wor k compl eted or in progres s in the metropolitan 
area of New York and New Jersey. The r elative co.sts of these various types of should
ers should be about the same in all humid areas of t he United States. There.fore, any
one with a det ailed knowledge concerning the costs of similar shoulders in other humid 
areas can derive an appr oximat e cost figure for any of the types listed. Included in 
this report are several types of shoulders not stabi lized during constr uction but in 
common usaf-;e . Cost da t a on them are necessary to present an overall picture . Table 1 
lists approximate costs for construction of ll types of shoulders. Included in this 
table is the constr uction cost for a section of bituminous transi tion strip used in 
New Jer s ey on the Garden St ate Parkway, Route 4. This 3-ft. strip was placed between 
the concrete pavernent and the stabilized . turf shoulder. 



TABLE 1 

SHOULDER CONSTRUCTION COSTS~ 

Type of shoulder 
2Q in. asphaltic concret e on 5 in. stone base 
Soil, cement stabilized 

Cost per sq. 
~ 3.40 

2.50 
3.00 
2.00 

Bituminous stabilized gravel mix (plant mix - 5 in. depth) 
Bituminous mulch grel£el (3 in. plant mix on: 6 in. gravel foundation) 
Bituminous concr et c (4 i:1'1... base course - 3 in. intermediate - 1 in. 
Stabilized turf - 6 in. dept~ 
Stabilized soil - turf cover - 6 in. depth 
Bituminous stabilized earth 7_4 in. depth 
Improved stone - 8 ,in. depthl.£ 
Run-of-bank gravell.£ (not stabilized, not turfed) 
Oiled (surface) 
Transition . strip - N. J . Parla'Talr.L.£ 

(3-foot width, modified penetration macadam - 7 in. depth) 

a - Cost data from current bids or estimates 

top) 2.50 
l.l;.O 
1.25 
1.35 
1.25 

.60 

.40 
2.05 

- New Jersey Parkway, Route 4 ...,. average cost for 10-mile section no-vf in use 
Cost data, courtesy of Oliver A. Deakin, Parkway and Landscape Engineer, New 

Jersey State Highway Department 

yd._ 

If the estimated traffic volunte of a proposed road is related to a series of 
adequate cross-sections from which the l evel of stability required for the shoulder 
area can be determined, a type of shoulder can be -chosen that will fit the need in 
conformity with cost, with the possibility of considerable savings over a period of 
ti.me. 

Before a specific type of shoulder can be decided on, some knowledge of main
tenance costs is required. That maintenance of shoulders and approaches is of impor
tance is brought out in the December 1948 report of the Highway Research Board's f .1.oJ
ect Committee on Maintenance Costs, J. s . Bright, chairman. This report shows tha-t 
10 percent of the dollar used for maintaining and operating state highway systems was 
spent on shoulders and approaches . This amounted to approximately 45 million dollars 
on state highv1ay systems in 1947 and 90 ntlllion dollars for the nation as a whole , in
cluding counties, tovmships, and nunicipalities. Unfortunat ely there are few detailed 
cost data available from which specific information can be obtained as t o maint enance 
costs over a period of time on a given type of shoulder. 

It seems best to use the available maintenance data to indicate relative rather 
than specific costs for shoulder maintenance~ T. A. Steele of CAA reported that the 
cost of maintaining turf shoulders was l ess than that for bituminous surfa,ces. Accord
ing to the Air Force Manual 90-1, entitl~d 11Grounds - Construction and Maintenanco11 

February, 1949, the cost of maint aining turf areas on ai rports throughout thB country 
was les s than for areas treated :with oil palliatives. In an arti cle by E. L. W.orthi l'l£
ton of West Virginia, it was reported that, for Minnesota , cost of maintenance f or 
turfed shoulders differed very little from that of gravel shoulders. The cost of main
tainin3 turf shoulders i s not gr eater and, in f act, is genernlly consider ed to be less 
t han that of several other types of shoul ders. Data on costs of constructi on and main
tenance indic1te that stabilized turf shoulders have a definite plnce on modern high
ways. They are one of the more inexpensive shoulders to construct and to maintain. 

Considerable discussion has b~en devoted in previous meetings to det ails on 
1ia.ny of the shoulder types listed in Table 1. For this reason only the stabilized turf 
shoulders will be considered here. In addition to providing a stable surface, it must 
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be capable of supporting a turf cover. This brings in a problem not generally asso
ciated with other types of shoulder s, i.e., seeding , fertilizing, and mowing. 

Some of t .he properties of the soiJ. material in these shoulders merit discus
sion. The AASHO specifications for materials for stabilized surface course include 
throe t ypes of stabilized mixtures. These are sand-clay mrtar; coarse-graded aggre
gate· and gravel, stone, or slag screenings, or sand. All of these h{lve been satis
f act~ry. The m:i.x:tures specified fall into four textural classes, all with a relative
ly high sand content. 

The capacity of soils of this texture to store nutrient elements is relatively 
smo.11 and, therefore, a program of maintenance fertilization must be considered. Care
ful attention must be givert the shoulder during the initial period of establishment, 
but t hereafter routine inspections of the turf will suffice to determine when addi
tional fertilizer applications are required. A turf cover is YJJ.OWn to be a good 
source of organi:c matter. Since soils of similar texture in a given climatic region 
t end to attain an equilibrium as to their organic-matter content, the use of a high
organic ~opsoil as a binder in shoulder mixtures does not appear logical. It would 
s eem more economical t"o use a binder that rooets the stability requirements of the en
gineer r egardless of whether or not it contains any considerable amount of organic 
matter. It has been demonstrated that sufficient nutrients can be placed in stabil
i zed granular m?.terial to support t he establishment of a turf cover. If this bimer 
contains some organic matter and still meets the requirements for stability, benefit 
could be derived :from its presence. The ability to hold nutrients and moisture is 
greater when a small amount of organic matter is present. 

It has been reported that stabilized turf shoulders generally build up over a 
period of years~ The exact causes of the build-up are not known. But several vecy 
good explanations have been advanced. On the basis of these and other thoughts on 
the subject, the following set of tests is suggested as an aid in determini.ng the pri
mary causes for it. The following variables merit study: 

I. Three shoulder tYPeS based on the AASHO specifications for materials for stabi-
lized surface course. 

Sand-clay mortar 
Coarse-graded aggregate 
Gravel, stone or slag screenings, or sand 

II. Two pavement gradients - cross pavement 
Toward shoulder 
Toward center line 

III. Four types of topography 
Steep roadside slope rising from shoulder area 
Plowed and cultivated fields beyond shoulder area 
Field and area beyond shoulder area in permanent cover 
Roadside slope away from shoulder area (as on fill slope) 

IV. Three degrees of traffic 
Heavy 
Light. 
Automobiles only (noncommercial traffic) 



V. Four types of drainage 
Relatively steep gradient away from pavement 
Relatively gentle gradient away froni pavement 
Relatively steep gradient i n drainage channel 
Relatively gentle gradient in drainage channel 

VI. Three locations of shoulder 
Rural areas - nonpaved access r oads 
Suburban areas - paved access roads 
Parkway - in area of no access roads 

VII. Two mwi.ng practices 
All mowing clippings removed 
All mowing clippings left in place 

u. 

If this plan, or a major portion of it , could be put into operat ion i n various 
locations, preferably in several different areas throughout the United States, it is 
believed that information of considerable value could be obtained. The progr am would 
require elevation records of the shoulder area over a period of time and a study of 
the soil material in the build-up zone of the shoulder in relation to the soils in the 
surrounding areas. 

' The following points concerning shoulders should be considered whenever a 
highway design plan is under consideration: (1) cost of different t ypes of shoulders 
vary over a considerable range; (2) dependent upon the type of highway, which is re
lated to the traffic load , a given shoulder will provide adequate stability and best 
value for mney expended; (3) stabilized turf shoulders have a definite place on our 
modern highways; (4) stabilized turf shoulders present an additional problem in that 
they introduce the ~ubject of turf coverings; (5) stabilized turf shoulders are rel.a~ 
tively economical to construct and to maintain; (6) more information is needed con
cerning the cause of build-up of stabilized turf shoulders and a series of tests , de
signed to determine why build-up takP.s olace , is offered for consideration . f:... /N -. 

SFf:>T 

Sincere ap~reeiation is ex 
New York State Department of Publi 
terest, without which this paper c 
Firman E. Bear , chairman, Soils De 
advice. 

I NSERT 

Typical cost data are given f 
types; asphaltic concret or_a numb~r.of shoulder 
bituminous stabili'z t· e, _cement -stab1 l1 zed soil, 

. a i on, improved st 
oile d sur faces and trans·t· one, grave l, 

' 1 ion strip ( d"fi penetration maca dam). /AUTHOR/ mo l ed 

DISCUSSICN 

MR. IURKA: I would like t o underline one of Mr. Nikola's statements r egarding the use 
of topsoil. Our first requirement on an earth shoulder is stability (ability to carry 
traffic loads without rutting) ; the second is that the shoulder support a gro~rth of 
tm·f. 

If topsoil provides stability, well and good. Sometimes topsoil definitely 
does not add to shoulder stability. We should rem.ember t his point in writing our spec .... 
ifications. 

Another point : An earth shoulder must be economical in cost as well as being 
well designed f r om a traffic-bearing point of view. The soil materials avail abl e do 
not always meet the 1948 recommendations of the AASHO co.mrnittee. It would be impossi
ble al~·iays to meet such a standard soil specification with existing soils. The fact 
that organic matter may be desirable f r om the point of view of turf growth, but unde
sirable from that of shoulder stability , may l ead us to consideration of use of cher..
icals for soil improvement. 
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be capable of supporting a turf cover. This brings in a problem not generally asso
ciated with other types of shoulders, i.e., seeding, ferti'lizing, and mowing. 

Some of the properties of the soil material in these shoulders merit discus
sion. The AASHO specifications for materials for stabilized surface course include 
three types of stabilized mixtures. These are sand-clay ioortar; coarse-graded aggre
cate; and gravel, stone, or slag screeniHgs, or sand. All of these ~ve been satis
factory. The mixtures specified fall into four textural classes, all with a relative-
1.y high sand content. 

The capacity of soils of this texture to store nutrient elements is relatively 
smull and, therefore, a program of maintenance fertilization must be considered. Care
ful attention .uru.st be given the shoulder during the initial period of establishment, 
but thereafter routine inspections of the turf will suffice to determine when addi
tional fertilizer applications are required. A tur£ cover is known to be a good 
source of organic matter. Since soils of similar texture in a given climatic region 
tend to attain an e,1uilibriwn as to their organic-matter content, the use of a high
organic topsoil as a binder in shoulder mixtures does not appear logical. It would 
seem more economical to use a binder that ~ets the stability requirements of the en
gineer regardless of whether or not it contains any considerable amount of organic 
matter. It has been demonstrated that sufficient .nu.trients can be placed in stabil
ized granular material to support the establishment of a turf cover. If this binder 
contains some organic matter and still meets the requirements for stability, benefit 
could be derived from its presence. The ability to hold nutrients and moisture is 
greater when a small amount of organic matter is present. 

It has been reported that stabilized turf shoulders generally build up over a 
period of years~ The exact causes of the build-up are not known. But several vecy 
good explanations have been advanced. On the basis of these and other thoughts on 
the subject, the following set of teats is suegested as an aid in determining the pri
mary causes for it. The following variables merit study: 

I. Three shoulder types based on the AASHO specifications for JMterials for stabi-
lized surface course. 

Sand-clay mortar 
Coarse-graded aggregate 
Gravel, stone or slag screenings, or sand 

II. Two pavement gradients - cross pavement 
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V. Four types of drainage 
Relatively steep gr adient away f r om pavement 
Relatively gentle gr adient away from pavement 
Relatively st eep gradient in drainage channel 
Relatively gentl e gradient in drainage channel 

VI. Three locations of shoulder 
Rural areas~ nonpaved access roads 
Suburban areas - paved access roads 
Parkway - .in area of no access roads 

VII. Two oowing practices 
All mowing clippings removed 
All oowing clippings lei't in place 

u. 

If this plan, or a major portion of it , could be put into operat ion in various 
locations, pref erably in several different ar eas throughout the United States, it is 
believed that information of considerable value could be obt ained. The program would 
require el evation r ecords of the shoulder area over a period of time and a study of 
the soil material in the build-up zone of the shoulder in relation to the soils in the 
surrounding areas. 

\ The following points concerning shoulders should be considered whenever a ~ 
highway design plan is under consideration: (1) cost of different t ypes of shoul ders 
vary over a considerable range; (2) dependent upon the type of highway, which is r e-
lated to the traff ic load , a given shoulder will provide adequate stability and best 
value for mney expended; (3) stabilized turf shoulders have a defi nite place on our 
moder n highways; (4) stabilized turf shoulders present an additional problem in that 
they introduce the ~ubject of turf coverings; (5) stabilized turf shoulders are rela
tively economical to const ruct and to maintain; (6) more information is needed con-
cer ning the cause of build-up of stabilized turf shoulders and a series of tests, de
signed t o determine why build-up takes pl ace , is offered for consideration. ~ /N ~ 
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DISCUSSION 

MR. IURICA: I would like to underline one of Mr. Nikola1 s stat ements r egar ding the use 
of t opsoil. Our first requirement on an earth shoulder is stability (abil.itJr to carcy 
tro.ffic loads without rutting) ; the second is that the shoulder support a growth of 
turf. 

If topsoil provides stability, well and good. Sometimes topsoil definitely 
does not add to should'er stability. We should r emember this point in writing our spec
ifications. 

Another point: An earth shoulder must be economical in cost as well as being 
well designed from a traffic-bearing point of view. The soil materials available do 
not always meet t he 1948 recom'llendations of the AASHO committee . It would be impossi
ble al,'lays t o meet such a standard soil specification with exi.sting soils . The fact 
that organic matter may be desirable from the point of view of t urf gr owth, but unde
sirable from that of shoulder stability, may l ead us to consideration of use of cher:.... 
icals for soil improvement. 




