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A STUDY OF TURF SHOULDERS 

t ng 1945 and 1946, the Connnittee •n Roadside Development made preltmina.ry 
o.f highway shoulders, with particular attention' to turf shoulders, and 

! ut growt h of that study, a Sub-Connnittee on Shoulders continued work ..,n 
bjeet during 1947. 

8 
cow,tittee has a decided interest in the rwer-all subject ~f shoulders, 

of the prevailing use of turf as a shoulder sUTface in t he humid regi~ns 
country, and because of questions being raised as to the suitability of 

on shoulders from _the standpoints of safety and maintenance. 

,Advantage s of turf shoulders are that they r,ive a EOOd delineation of the 
t edge, are economical to establish and maintain, discourage the use of 

dets as an additional area for constnnt traffic use, provide a good back
d for hiGhvray sir;ns, and are plea.sine in appearance. 

'.l\'(o prevailinc complaints against turf shoulders are (1) ins tability, and 
•build-up11 that interferes with drainage and mal-ces naintenance more clifficul t. 
Cammi ttee feGls that much could be done to determine ways nnd means of cor .. 

degree the causes of these two complaints, and three studies 
in tllis report. 

Acknowledging the shortcomings of a too great percentage of turf shoulder s, 
Comnittee also feels that some of these shortcomings are not the fault of th~ 
i t self, but are due to a lack of 11 engineering11 of shoulder constructionJ and 

the tendency to make shoulders a. dumping ground for left-over soil on construc
i m the haste to get this last item out of the way for final inspection and 

letion of the project. 

There is justifiable pride in gettinG vegetation on any kind of soil at the 
st cost to check erosion; or in carefully selecting the very best of high 
ic matter topsoil to e;et an even better stand of turf. ;-{owever, the Conunittee 
not want to camouflage with turf a shoulder that is not stable enough to 

ely support the traffic using the shoulder in emergencies. 

Turf is not proposed as a "cure-all11 shoulder surface. In dry regions turf 
ot be established or maintained, At other locations and under certai n con

tions of continued traffic use turf cannot be ~aintained even in humid regi~ns, 
t such locations the problem of vrhat type of shoulder construction and surfacing. 

W?ll as any discussion of shoulder widths, is out side of the scope ~f the 
IIBnit tee' s current studies, 

Instability of Tnrf Shoulders 

Principal causes of instability of turf shoulders are : 

1. Insufficient drainage, holding excess ·water in shoulders. 
a, Inadequate ditch design. 
b. Failure to keep ditches open. 
c. Impervious subgrade. 

2. Insufficient compaction. 



saturation ©fa high turf shoulder due to insufficiently free run- off. 

construction of shoulders with noil that is inherently unstable . 
a.. Soils of high organic matter content chosen to encourage easy 

establishment of vegetation. 
b . Lael<: of selection of soil for shoulders. The use of' "any old 

soil" most ensily available, whether it be pure s and or y;oor 
clay from the low<::st levels of a borrow pit. 

first two causes above could be easily corrected in <lesign , construction., 
e •·enance, and the third cause would be eliminated by control of :,houlder 
~; The fourt~ ?ause of. turf shoulder inst~bili ty - - types of shou.ldor 

_ is one requiring furtn0r study, as described later. 

'l'urf "Build- Up" 

causes of "build-up" of turf shoulders include: 

a. 

Swelline of fine textur~d types of soils . 
Frost heaving. 
Use of sand, cinders, etc. on icy pavements . 
Fine stone whipped f rom flexible type pavements by traffic . 
Shoulders originally cons tructed with insufficient rate of slope . 
Coarse cuttine;s left on shoulders. 
Natural growth of vee;etation on shoulders (It :i.s possible that 
any vegetation by its growth reducea density, thereby causing 
"bui ld-up") 
Retarded run-off of surface water (even on turf . shoulders vdth 
good rate of slope) ., resulting i n the depositing on sl1oulders of 
the dust and dirt acc;umulated on the pavement. 

The firs t six causes listed above mi~ht be corrected to a large degr ee by 
g.of shoulders, sweeping of s tone, sand and cinders from shoulders, increa

the rate of ~houlder slope in orieinal construction, and more frequent mow-
and raking and removal of the heaviest cutting~. 'l'he rolling, sweeping ., 

g and raking are continuing opera.tions, of course, and cannot be con:,idered 
providing a r.ieans of permanent ~orrection. The last two cau.ses listed above 
not easily eliminated and studies proposed to overcome or greatly reduce . 

se µroblems are described later. 

• l, 
,• Studies for 1948 

•t .. 

' • • ' I 

On tpe fo)..low:Lng pages are ou~lines of three proble1'lS proposed for stud7 
~ g 1948. The questions, analyses, and exp1friments outlined are by no ineans 

Job of landsc,ape,,persdnnel alone . 'They constitute a problem o:f 11enr,5.neoring11 

e, attractive a1'ld. econor.ri.cal shoulders that is a challenge to the combined 
torts of the const~\ction, naintenance, soil~, and traffic engineer.': as well 
the landscape eneineer. 
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1 g5 tablishment and maintenance of satisfactory turf on shoulders 
sufficient stabilit to safei sup ort occasional traffic: 

nsatisfactory turf" is one consisting of low- r,rowing, turf- forming and 
sisting grasses or other plants, dense enough and evenly enoue;h distribu-

; \hecl< erosion and present a uniform appearance. 

usu.fficient stabili ty11 is that capable of safely supportinr, any type of 
l e (normall:t usinG the particular ocction of highway or area in que:-;tion) 
yint:t speeds and durine at least 9S percent of the entire year, Y1ithout 

t ing ruts or depressions that are not sel.f- healine 01~ easily r1;;:pnired with 
im~ of maintenance effort. 

11occasional traffic" is that deviating f r om regular traffic channels only 
ernergency or for conven:Lence, Yrithout such action being at any prescribed 

t along the highway, or at regular time intervals. 

1. \1fha.t degree of stability is needed to permit sfl.fe occasional use of 
shoulders? 

a . \/hat 1:1easure of stability is to be accepted by all? 
b. Is actual use at the worst (in relation to stability) season 

of the year the most acceptable test? (Por;sibly meas1ll·ing by 
definite load, definite beari.ng area of tire, definite speed, 
defin:L te me asurem<:m t of ruts?) 

2. Should the entire vrid th of shoulder have a high degree of stability? 
If not, what stable width adjacent to the pavement is necessary? 

,_ 

( Answers to this question should be bnsed on pavcr.1ents of adequate 
width, where there is not a tendency for traffic to frequently run 
off the pavement. ) 

J. 1'fhat erasses are best suited to establishment and r:iaidenancc of turf 
on stable shoulder soil? Ylhat methods best for establishing a.nd main
taining ~rass under the::;e conditions? (Good results obtained with 
Fescues and Bcrmudn particularly. Aro there others especially eood?) 

4. Of what value is the turf itself as a factor in stability? 

5 • What is the maximum density and minimum pore space on which turf can 
be maintained? 

6. Vlhat are the best methods of establishing and maintaining turf under 
shoulder conditions? 

~ alyses : 

t . Some existinc shoulders have satisfactory turf and a satisfactor;,r degree of 
~ abi:-it-1. Other P-x:i.sting shoulder s have satisfactory turf but are decidedly 

staole. Huch valuable information can be caincd by careful analyses of both 
classes of exi.stin shoulders - those that are stable and those that are ~ble. 

0 get a unif'ormity of results the follovring procedure is recomrnende • 
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Ti!llC of sampling. Samples from appr oximately t he · same location should 
l• be taken at several seasons, preferably 

Period when frost l eaves ground in spring (or comparable 
spr ing wet season in souther n s t ates . ) 
Mid- summer, in a dry p:iriod vrhcm stability would probably be 
creatcst and co!1di t:Lons for /j!'Owth of turf poorest. · 
In autumn, before heavy freezin1~ of soil . · 
In southern stutes, during mid-winter rainy period. 

Depth of samplin[!. uampl es should be t aken after r emovaJ. of the top
gr owth of t he vegetation and taken in ,three-i nch layers, to a deJ)t h of 
9 inches, or ·v,ith t he lowest layer deeper if necessary, to get ns low 
as, or below the elevation of the bottom of. the pavement base courm . 

Labor ator y i nformation desired. The following lis t of items i s l ong, 
but all the information can be obtained by established routine labora-
tory tests or calculations. 

a . Density (Dry density) 
b. Moisture content 
c. Porosity 
d . Liquid l imit 
o. Plastic limit 
f . Plastici t y index 
g . Si eve analysis (MSHO specificatio~s) 
h. Specific gr avit y 
i . pH value 
j. Plant food content (N, P205, K; also Calcium and Eagnesium) 
k. Density of grass roots (wash all soil ·away from root s , nei gh, 

and calculate on a dry matt er basis) 

Other in.formation desired. 

!&er irnents: 

a . Kind of plants . (Grasses , ler,urae s , or other plants) 
b . Condition of vegetation (pe r cent cover, percent erovrth, 

percent weeds , condit ion of desired plants ) 
c . Accurate cross- section of 3houlder, talrnn to hundredths, at 

int ervals of one foot across t he shoulder (or less than one 
foot i f extreme l y roueh) 

d. Turf history, (if available) such as date and method of 
establi shment of turf (or other vegetation) and r esume of 
maintenance operations . 

The Cor:imittee does not offer at this time any specifications or suer,ested 
;ethods. of constructing experir~ental sections. of s tabilized t urf shoulders • 
. or various methods alr eady tried, reference is made to the several reports 
included in t his booklet. 

!!Q,BLEM 2. Design of a shoulder cross- section that will be practical from a 
~~r~lction standpoint, and that wili lessen or delay shoulder build-1p ,·. · '·hout 
!.!2.£1.f icing saf ety or unduly complicating shoulder maint enance operatfom, . 

~: 

1. Does mo!:lt of the 11build- up11 t hat is due to vegetative growth (not 
deposit of for eign matter i n t he turf) occur durinc initial establish
ment of the turf? 
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Ylhat is the maxi mum rate of s houlder slope that is Dafe f or traffic 
• hitting it at r elatively high sp~eds 7 

The i dea of a compound shoulder slope has been advanced, in which the 
outer half of the shoulder is on a steeper slope than t he inner hnlf • 
(For exampl e , the inner S f t. of a 10 f t . shoulder mif;ht be on a 3/ 411 

or 111 per f t. slope , and the outer 5 f t. on a.l½" or 211 per ft . slope . ) 
Vloul d such a shoulder cr oss- section be consider ed saf e ? 

see Figure 11, Page 114 and Figure 12, Page 11:,, 19h5 Pr oceedings, 
Highway Research Board) 

To all ow for unavoidable natur al build-up of turf it ha::. been suggested 
t hat shoul ders be const ructed originally i 11 or O. l ' ( or per haps eve~ 
1} " or 211 ) lower than t he edge of the p averJent. 'Nould such a practice 
be consi dered a traffi.c hazard? · 

In t hi::i connection, i t has also been suggested that a bituminous wedge 
approximately one foo t in wi dth could be used, descending fror.1 the 
pavement edr;e to the shoulder to r e duce any sliO'ht driving shock that 

, I} • t 
might occur, and at t he sai:1e time se r ve to seal the pavement edge agains 
surface w·ater d.r a.i n i ng under the paver.1ent. 

Development of maintenance practices that wi ll be of value in re-
g and correcting shoulder build-u ), and in impfovin s tabili ty of existin 

shou ders without exte'"'risive shou der reconstruc ion. 

1. Rolling 
a. Hei ght of roller 
b. Season of year 
c. Frequency of r olling 

2. lfovrine 
a. Frequency 
b . Height 
c • Removal of cu ttines 

.3. Sweepi ng to remove stone , cinder~, l oose s oil 

4. Cut tine doym shoulder s , but still re tainine turf cover. 
a. Season of year 
b. Equipment used 
c. Sequence of operations 

5. Gradual addition of gr anular mater i a l on shoulder sur f ace. 

December 1946 
Re · ' vised slightly December, 1947 




