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This pa,r·}r on the maint enance phanes of grass or t urf shoulders adjoining 
pavements is compi led from i nformation received from a Nation-wide survey of 

e,cperiences of highway engineers in performing the necessary maintenance opera­
s on shoulders for the cohvenience and safety of t he ld.Ghway users . The views 
opinions expressed i n this report are a summary of t ho::m given by maintenance 

1.neers of pra~t ~cally. all State hir;hway departments and field cpginecrs of the 
lie Roads Administrat i on. 

The substance of the information r equested of highway enf~ineers in the sur­
is briefly outlined as follows: 

A low maintenance ratin0 of' shoul ders during inspection disclosed a shoulder 
tenance probl em; hence a report was requested f rom the field for :information 

1. Orass shoulders 
a , Advantages 
b. Limitations 

2. Effect of grass shoulders on v ariou s types of road surfaces . 
3, Data regarding costs of er-ass shoulders relative to : 

a . Treated shoulders 
b. Untreated shoulders 

The infor mo.tion received from highway maintenance engineers discloses t hat 
engineers ascribe variable functions t o road shoulders . An e xample of thin va.ri-
111ce is found in the statement concerning the primary purposes for establishine a 
shoulder along roadway pavements . One State engineer holds that 11 shoulclers are an 
integr al part of the roadway, tt ( traveled way) while another ho l ds t hat the princi­
pal function or purpose of a shoulder is to provide "lateral ~ ppor t to the p,we-
118nt, base and sub grade. 11 A road shoulder should serve both of t he nbove purposes 
as well as possess sufficient stability to support without harmful deformation any 
load which it may be called upon to sustain. 

It is apparent from an examination of the shoulder maintenance reports t hat 
the problems of shoulder upkeep and r epairs var~r in some details in each section 
of the country. Likewise the emphasis ~iven different types of shoulder s varies 
in accordance with the amount of traffic, types of terrain, climatic condit ion, and 
other variables. There are , however, certai n salient features of shoulder perfor­
lllance under maintenance that are generally experienced by all Qaintenance engineers, 
Those experiences t hat a re found to be in comnon are swnmnrized belcrw. Special 
comment i s made on f e atures that appear to be conspicuous in the various States. 

ADVAMTAGES AND LIMI TATI OHfi OF 1URF SHOUWERS . Advantages commonl y r ecognized 
lllnone hiehway encineers are : 

1. Economy of construction. 
2, Maintenance economy where the road surf ace is at l east 22 f t. i n width, 

the volume of traffic is low, roughly not over 1000 vehic l es per day, and the per­
cent of heavy t ruck traffic is small. 

). Pleasinc appearance of grass shoulders which normally blends with t he 
roadside area and adds to the aesthetic a spects of the highway. 

4. A eood turf when once firmly established is quite effective in preventine 
erosion by wind or water. 
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t which tends to keep traffic off the shoulder area. 
Maintenance and repairs can be accomplished with materials and equipment 

~ or readily available., · 

Limitations commonly recoenized by maintenance engineers are : 

Grass shoulders have a tendency to rut badly v,hen weakened by rvins, 
].~ npring thavrs or before the sod has developed. t As a corollary to item 2 abo~, the volume ai:iu r.haracte: of trRff!-~ 11\ay 
t he use of grass shoulders . This vrould be particularly true on heavu y 

\ ed high speed primary routes where there is considerable heavy weir,i.rl-, tr<'lf­
SJ"d on narrov, pavements . Excessive maintenance is required as Yrell a~; a 
e ·of danger created by the shoulder condi tiorn:; . 

c .3. Grasn ::;boulders have a tendency to 11build up11 or rise above the ii . ,ement 
Vlhich :i.s caused by the accumulation of .foreicn matt.er such as 3nn ', dust, de­
and yearly accretion of vei:;etation.. 'I'his condition requ:i.rcs a 11 ·0alp:i.ne11 

.' ar:i.ng dovm" process periodically which may result in loss of al.1. ~rrurn and 
/ systems of the turf. nep:)..acement of the shoulder rray require r oseedinc or 
d(iing, 
U• Because of the 11 builcl- t•.p11 tendency described in subp::iragraph 3 above , sur-

e water may be held on the road pavement causing - (a) Interfc_renc0 vrith snow 
¥al operation; (b) Hazardous condition <luring freezing weather by t!ie .forma­

n of ice; and ( c) Damase to road pavement. 
5. Gra1:i ·· shoulders as such are usually not of sufficient stability, especial-

when wet, to support vehicles for changing tires or other necessary off- pave-
t parking. · 

6. Haintenance and repair work are usually dependent upon the season of the 
and weather condit ion f or satisfactory results . 
7. Grassed areas will not provide adequate stability for mail box turn- outs, 
or private r oad approaches or parking areas. 
8! Vegetation on the shoulders may be destroyed by chemicals used in snow 

oval operations ~ 
9. Tu.rf shoulders are slippery when wet, 

THER PERTINENT ASPECTS . 

1 . In certain areas of the southwest and far west there is insufficient pre­
eipitation to provide Jear around vegetation. Several States in t hat area are 
~rently in the process of removing the existing ve13etn.tion from the road shoul­
ders and replacing the turf ,·dth grarnilar mater ials havin~ good binding qualities. 
faxas is leadin~ in this process , 

2! In several States the stability of the existing grass shoulders iG bejn~ 
pro~ressi vely enhanced by the addition of granular materials, vrhile retainin~ ,·rith­
in the shoulder material, sufficient fertile soil to support vegetation. 'i'his 
process is carried on at considerable maintenance expenditure~ Illinc)l::1, M ichi­
gan, and Ohio are amonc; other States followinr, the above procedure~ · 

3. In Ohio turf shoulders are presently in most general use and are usuall y 
incl.uded in the desien of the new hi~hwnys . Gras s shoulders are con:::idered de­
sirable here because of the fertility of the soil and the abundance of precipita­
tion which prouotes quick and luxuriant growth. 

l~! In Hichigan recent shoulder design eenerally calls for stabilized earth 
sheu~ders . i'fbere a good stand of grass develops, an excellent should.er results, 
~t if ernss does not &row, the shoulder is maintained as a stabilized car-ch sur­
ace. Uicltl,.:in eneineers assert that the shoulder efficiency "does not depend 

Uhon t!1e establishment of sod for stability; however, if a sod does develop, the 
8 0ulder presents a better appearance and is easier to maintain." 

S. Indiana engineers report 11 that a shoulder built of a mixture of stone and 
~8l'th , capable of growing a sod surface r.iay be a solution for the shoulder problem 
n Indiana." 
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lders , This type of pavemeht construction was quite common 
•:~ if> found on the older types of cement concrete surfaces. Kentucky 

to be a strong advocate of the lip curb al though this State has recently 
15 its use to grades of J percent or over. · 
ed n1e present design of shoulder cro,m or 11 drop per foot11 for erass shoul-

7• enerallY three- fourths of an inch per foot . Illinois engineers suggest ~. ! be increased to one inch per foot to provide more rapid drainaee. Vir­
i ineers have sugecsted as much as a 2- inch drop per foot. It is e;tmeral 

i eng to construct the grass shoulder at le,,st one-ha,lf inch '.·~lovr the ,x\ge of 
~: in o:rder to mitieatc the build-up tendency~ 

T OF GRASS SHOULDERS ON VARIOUS 'l'YPES OF ROAD Slf!&AC,Ji'....S . 

Climatic Changes - l. Very m0agor direct c01m~ents were made on the r,ffects 
of climatic ch,1nges on road m,•.rfaces where grass shoulders Y;ere conr.tr-11ct.cd. 
ltr • E, L~ Worthineton, Corr~:1:i.Asioncr, state !loads, 7ier-;t V:lrciniu, finrJc 11 'vhere 
is nothing to indicate tb1t i::r,:-asi:; shoulderf. h..-i.w any parti..cularly diffomnt 
effect on the vat'ious types of pavement surfaces~ 11 

Tendency of 'I\lrf Shoulder Build-up - 1,. All State engineers mention tl•e 
gradual buildine-up of grass should0rs, c!-lpecially at the ed~es of Uv,J pave­
ment, 11r . Bruce, Division Enr,ir.eer of Division 1, Albany, New Ycrk; reports 
that 11 shonlders do not have a~1y different effect on pavetneffts e~.<c.ept as the 
shoulders become hieh, esp1~cially true of grass shoulders. Sur.<.'::i.ce watC:Jr · 
held on the pavement causes ir,1,P-rfe>:-ence with snow r emoval and ice operatior!.5 
in v-rinter and as the water seep~ do.·m into the subgrade a pwnping action mr.y 
occur, causin~ a breaking up of the ~urfacing. 11 The r eport from Division 5,­
North, St . Paul, Ilinnesota, con taincd nearly the same wording as above ex­
cept t he :report stated 1,~ro specifically, of 11 ~mrface failures as pumping of 
the joints on concrete pavements and progressive diointcr,rat.ion inwards of 
bituminous mats. 11 The report from Division 5-South, Kansas City, Liissouri, 
indicate:, that some maintenance engineers contend that sod shoulders have a 
tendency to weaken the ed~c of bituminous mats . It is also conceded that 
the maintenance of sod shoulders along concrete pavements is more expensive 

• than similar shoulders alone a bi t·Jtninous pavement. There seems to be mo:~e 
of a t e;ndency to drive off a concrete pavemEmt vhich may cause the formation 
of ruts . Ruts at the pa.vct1cnt edce incrcu.Gc the cost of ?:iaintenance, but of 
m..ore consequence present a cli.stinct ltaznrd to the traveling public. 

DATA ItELATIVE TO COS TS OF 1.lAIWI'tNANCE OF 'lURF Sl!OUIDETIS . The r.i.ajorit;r of State 
maintenance depart.t:tents }mve meaeer data available on which to compare maintenance 
costs . Those States that have available cost figures claim that they are not con­
clusive . A fevr pertinent oonorvations arQ made as follot,s : 

1. ?1lr. Worthington, nest Virgil1ia, nakes these comparisons : (a) Grass shoul­
ders are cheapest to maintain; (b) Stabilized shoulders of selected material next 
Cheapest; and (c) E.:irth shoulders are most expensive to maintain. 

2 • Uaintcnance engineers of Virginia have m. .. de a comparison betr!ecn the cost 
of maintaining gr ass shoulders adjacent to narrow pavements and adjacent to Yrlder 
Pavements , each carrying a varying volume of traffic. It appoars from this con­
Parison that it is more expensive to maintain a crass shoulder alons; u 20-i'not 
roadway than the same type shoulder along a JO-foot roadv1ay, even though t.111.:1 lat­
ter carries considerably more traffic . In one district of the State -i ·:, it- sho,m 
; 1:at ?'rass should0rs have been satisfactorily maintained ,,:here the vo:. ere of traf-
2 lc or ~ two--lane road was under 1000 v . ped. , on a three-1.:me road fr()m 1500 to 
000 Vap.d, > and on a four-lnnc hi1~lnray from 3000 to 4000 v.p.,d,. 

3o Uississippi reports that the avera.e;e maintenance cost of r;rass sho11J~ ·•1 s 
over several years was ~~55. 70 per mile . 'l'hcse shoulders rrere not tote] l . ~~,1.•ass 
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' • e- fifths of t he width gr ass covere d and the r cr.1aini ng t wo-fift hs tre ated 
11r:vel J cos t on t he average of ~;11.50 per rni l c over a 5- yoar per i od. r. I ncti .ina maint e nanc e rren contend t hat i t i s cheaper , where po8s i bl e , to 

• 11 s urfaces of 16 f eet, 18 or 20 f e et t o 22 fee t , u sin~ r;r a sfi shoulders ad­
/ t o t he wider s 1:r foce t han to maint ain narrower surf aces ,·rl t h consequent 
·ve shoul der n ai n tenance . 

11;1" Uinr.eaota r epor t s l ittle differenc e i n the cont of so<l or e;r ass shoul der 
t,e~ancc and t he c os t of mai-ntaini ng gravel s houlder s . 

Grass or tur f shoulders ar e no t s t r uct urall y adequa te to wi t hs t a'1d t he 
and t ear prevalent al ong pr imary highways . 'l'he s e shoul der s hctve a t 8ndency 

rut af ter he avy rainn and dur i ng t he sprinG thmrn, pre senti ne; a hazardm~s 
di tion. 

2, The 11build-up 11 tendency of gra s s s houl ders requi r e s frequent r1n.:1 .. n ~ nance. 

5 
work i o apt t o .be negle c ted by maintenance crews. As a res ul t 1;,;J.t.cr may 

Jlect on t he r oad su r fac e, ca.using i cy condi tions i n winter and inc. ·· :1.bility of 
shoulder and sub-base at all sea s ons of t he year . 
J. Ar e as - such as mail box t urn- outs, f arm, or pri vate r oad appr oaches and 

dai de parking pl ace s - should have a more stable sur f n.ce i n order t o suppor t 
f i e under all weat her conditi ons . Grass surf a ce s do not me et this r·equi r emcnt. 
4. Several State hiehwa:r depar tment s, espc ci o.'.!.ly t hos e where climat ic i.':nd 

il conditi ons ar e conduc i ve of r apid and su stained vegetati ve 13r owt h , cont i nue 
favor gras s shoul der desi gn. This design i s modified wher e traffi c i s heavy, 

th in vol uric and weight, o.nd vm.er e off- p .1.vement drivine or parki ng i s f requent , 
ch as near schools, business and urban are as . I n such pl o._ces, s ome type of s ta­

bilized or paved shoulder should be provided . 
5. Gr a s s shoulder s are J11orc prevalent, especial l y on rural highways . This 

is primarily t he consequence oi' earlier shoulder design when the t raffic vol ume, 
yeight, and speed 1,mr e "le s s t han a t present . 

6. The data r e l ati-re t o the cost of maint enance of cr ass shoul ders compared 
t.o treated or untre ated shoulders tfer c not suffici e nt t o Y,arrant dr awi ng concl u­
sions . I t would seem, howe ver , .fl.•om a str ictl y doll ar s- and-cents value , t hat 
grass shoulders are r:iore cheaply main t ai ned under c E)rt a1n condi t i on s . The i ntan­
gible aspect s of public safe t ;y and conveni ence should , ho~·:E,vc r , be consider ed in 
a final analysi s . 

7. 1:rher ~ curbing i G i nstalled and to a l e sser extent, vrhc rc lip curbs were 
built a s a par t of t he p,cvc::ment , Gras s s ho;:lde r s ar e adequate . The area adjacent 
to t he outside of a curb, i s in effec t , however , not a s houlder but a port ion of 
the road side; 

At t ention should be directed to t he basic source of j.nfonnat ion used i n t he 
preparation of thi s paper. In t his r e spec t the views and opi nions of enci nc cr s 
respons i bl e f or t !1e mai ntenance of turf shoulders er:1brace al l shoulder s under 
their juri s dict ion and thus cer tain concludonR may not r ef lec t accura t ely the 
maint enance vieYipoi nt of the modern hi ghYmy shouldor . The res emblance of a lm•m­
topsoil type of tur f should.er i n gcrn,ral u se alonr, the ol der r oads to t h~l newl y 
designed type of t urf on a stabi lized base i s superfi c i al. Shoul de:rs best sui t.cd 
for t he f uture hi~hway wil l necessarily be inf l uence d by tho widt h of pavemen t and 
the volume a nd d 1ara cter of traffic . 
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