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SYNOPSIS

In order to test verious factors relating to the growth of
turf on earth shoulders, several areas along highways on Loug
Island were n’echanica'lly stabilized in 1945, 1946 and 1547, On
these, & range of soil preparations, seeds end seeding methods
hove been tosted and proviously reported, This ia the 1947
gtatus report, together with o reporf on nmew tests relating to
treffic loads and shoulder "build up”.

Based on the logcel conditions on long Islend, it is ind_:'t--'.z":‘
ceted that the presence of f'iner soil froctions are of importences
to stebilizetiorn and plant growth. Maintenenoe fertilizing and
mowing are likewise important for the turf.. The resulting
effects of different shoulder materials, compaotion, amendmenta,
mulchs e, kinde end retes of ssed and season end methods of
secoding o ro again reported to show ohanges to date. Most of
thess variebles have had surprisingly smell effect on the
re sult;i.ng turf, '

Trafflc tests were made on the turf co.vered ababilized
shoulders to dstermine the degrse of stability. The obasrvations
to dete are affirmative.

Gredes on roadside areas have been dutermined at four
periods during one calendmr year v.;ithou’c sufficient chango in
clevation to indicmto trends dus to recognizeble onuses except

winter heavihpg.
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PROGRESS REPORT ON STASILIZED TURF SHCULDERS
CONSTRUCTED ON LONG ISLAND

e Now York State Department of Publie Works Distriot Office
on Long Ieland, J. J, Darcy, District Engineer, is continuing the
study of establishment and maintenance of turf on mechanleally
gtabilized soil shoulders subjeot to occasional traffic,

Investigation of the proj?cts previously constructed end re=
portod to the Highway Research Board in 1945 (1)* and 1946 (2)* and
of new projeots has been extonded to include tests of the bearing
value of the shoulders and the study of the cause of "build up" in
the study of the integration of the reguirements feor shoulder stabil-

ity with those for the establislment and meintenance of turf,

DESCRIPTION OF PROJECTS

Projeot 8444 is & test shoulder 3,000 ft, in 1eng£h end 12 ft,.
wide built in the spring of 1945 of soil low in fines mechanically
stabilized, except that about 700 ft. was chemically treated and that
two small seotions were built of granular materialses Projeots 8438
and 8440 totaling approximately 2,600 linéal foet of 12 ft. wide
shoulder built in the spring of 1946 are of sandy mate:ial, a small
amount of fines having beoen added to the existing stabile sandy soil,
Project 1841, 3,000 ft, of 10 ft. shoulder was Luilt in the spring of
19464 The original top scll conteined some 60% of silt and clay and
was unstebile when wet; Send wes added to meke e soil material which
1s higher in fines than are those of tho other projoctse In the spring
of 1947 additional seotions of shoulders were bullt on projeots 8138
and 8440 of msterial somewhat heavier than these bullt in 1946. Thesc
shoulders were constructed of a stabilized course approximately 6" deep

* lNumbers in parenthesis refer to the list of references at the
end of the papers



of the designed mixed material compacted at approximetely optimum

molsture contenty A standerd troatment of fer'bilizar; 1lime, seed,
mloh, eto., was used throﬁg;hout each project exoept for the wvariation
of one of theso factors In cach scotion or beds

Table 1 gives the deta of typical samples of the soilse

It is impertant to understand that the soils with whioh we have
worked are sandy materials, that even tho soil material of the
shoulder of Project 1841 conteining a comparetively high parcantﬁge
of éilt and clay hos a very low plasticity index or is non plastic

end has relatively high percentages of voids when compecteds

MAINTENANCE

Fertilizer was applied on all the established stebilized turf
ghoulders in the spring of 1947. The application made in early liay
was &t the rate of 35 to 40 lbs, of nitrogen, 60 te 30 lbs, of
phosphorous anud 30 to 35 lbs. of potash por aorc,

Nowing was dono with sickle bar typo mowors during 1945 end 1948,
not morc often than oncc a monthe In 1947 mowing was done whenever
growth became § or 6 inches high with a ro§i sope mower set to ent
35" high, except that on projects 1841, 8438 snl 8740 tho sickle bar

type was used ofter thg middle of Julye

TRAFFIC TESTS
Spring 1947
Conditionss On Moy 6, 1947 traffie testﬁ were made on all of the
stobilized turf shoulderse. It had beon planned to mako theso tosts at
the time frost was comiug out of the ground whon conditions were tho
most unfavorable for gtability, In paétlysars, cars riding on the

unstabilized shoulders at this time of year on projeot 1841 caused
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;ery decp rutse This condition did not provmil in the spring of 1947
possibly due to the fect that snow remuved from the pavoment after e
late enowstcrm romained on tho shoulder until late in tho seasons
Therofore, a day fellowing several days of rein was chosen for the
+teosts on whioh day oonditions secmad to bo the worst of the apring

up to that timos (8ce Fige 1)

Methodt A londed truck was uged for the test, Ong of the dlnl-
right roer whoels was romoved so that the unit prossuroc of the remein.
ing right roar wheel was inc;ousod. This wheel was equipped with a
standerd male of Beply, hoavy duty,. 6450 x 20 tire vhich wns practic.-
nlly new and which was inflated to 80# pressurc. -The loed was ine
ereasod to a point at which the reading on tho soales used for measuro-
mont of the woight on tiis whool was 65,9707 An imprint of tho tiro
troad was mads by jaoking up the loaded whoecl, placing a piece of
Presdwood on the bituminous pavoment under the whoel and a plecc of
linen papor on tho Presdwood, applying printer's ink to the tire and
loworing $ho wheol slowly with the jack until tho fill load was on the
wheols (Sce Figures ) The wheel was then »ajsod and ths
print romoveds A photograph of one of the imprintz is shown in
Figurc ¢ | THG HisS oF ‘hiE die print is 12 x 4«3/4", whioh
roprosents a load of 104.7# por square inch, Tho logel limit of loode
for pnoumstic tiros on Yow York Stote Highweys is 800# por inch width
of tirec, Tho load usod on the ebovo 6%" tire pave 919-% per inch width
of tire,

Tho traffic tost truck was operated at between two and three miles
por hour with the test wheol running from three to four feot off the

cdge of pavemont on tho shoulder, At onc leention on 1841 the truck
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weg driven over tho same track a sccond and a third time and the
rcsulting depression measurcd oach time,

Moagurements of the maximum deprosslon cmused by the loed were
mee by placing a straight cdgo set on wood blocks of known size ocech
gide of the track of the wheol on undisturbod soil and mbasuring from
tho straight odgoe (Sce Fipure ) loesuroments woro med2 8% sl
looations wherc the dopression was groater than 1}?“%,

Moisture determinations wor: mndo on the samo day near the trick
of tho tost vchioclo at several oin%s.

Two etebilized shoulder proj-cug (8438 end 8410 of 1847) hnd <“uut
becn constructod hus nay yot seascci on this date. Treffic testa uoro
made on theso pronanna-

' raturally and

The ru* wo2: ¢ by +tho test wehicle "hoaled cvor’
oould not o: »o2 in Noseomber 1947,

Resultec:. Uh: moasurod doprossions in the siculders snd the
molsturc doteorminetions are givon in Table 8,

Fall 1947

On October 23, 1947, after enc month of pracvicelly no precipi-
tation (Seo Figure 1) & similar tost was run using £ truck similarly
loaded and with ono of. tho dual right rear wheels rcmoved, The re-
maining whool wos oguipped with e standard make of heavy duty,IB-plyg
7% x 20 tire which had a good tread, inflated to €U pressurc, Tho
woight on tho tost whcol was 6,47C#. An imprint of the tiro wae taknn
in thc samo way as in tho spring. "o size of this tire print is
13" x 5-5/4" reproscnting o pres.vo  of 864 lbs. por aquaro inch,
This tost vol.lln war sun over i $'eal’dors of projeots 1841, 8438

and 8440 o e a0 weasurabin duerossion on any of the stabilizeld



Se

houlders; there wes o deprossion mado on the unsteblilizod shouldor

o projUGt 1841 which, however, was loss than 1/2".

"BUILD UP" STUDY

purposo: Tho possiblo roasons for "build up" have been variocusly
glated as frost action, plent growth, silting, swoll of fine soils,
1ooscning of stobilized matorial by traffic (3), acorotion of wind
plown material, otce Various molhods have boon suggosted to olimin~
oto or reducc "build up". If it woro possible to dotormine tho most
important causos, control might bu focilitatod: To this ond our sundy
has beon direeted,
Mothodi Elowasiors were takon on twolve tyrpical suctions of twe
of the stab®liscd {urf shouldo.s projcetss Throe of thésc oreoss mections
are at o cu~ec whare Lho pavoment slopos awey frimfho shouldor. Theso
clovnbions wore taken in Soptcmbor 1946 to himdrodths of n foot on tho
pavomont nd at 2 £te intervnls on the shouldors snd backslopes. DBl
cvations werc talen at the samc leoeations in liarch, ﬂay and Octobor
1947. It ie intondod to continuc similar readings in the futurce Tho
average 6hangcs in elgvation at tho points usod for the readings woro
doturminod by scoling dircetly from the plottod'cross scctions and
results aro given in Tablo 5N

Tho olcvations talon on tho shoulder at the cdge of pavoment wore
not included in this summary ns it soomod thore woula be changes duc
to traffic at thoso points whizh would not be characteristic of tho
cntire shouldor,

-

Donsity detorminations (Teb.e L) tokon Hovembor 1946 and July 1547

and to ho sa.an v bho faturo,uay nolp in this studye
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VEGETATION AS AFFECTED BY FACTORS OF STUDY *

cgmpmctioni Good turf is gfcwing whoro a dry density of tho top
four inches of soil as great as izo.z lbe por cus ftu and volids % of
28,7 was dotormined in July 1947 The dry donsity nt this location in
November 1946 was 130,0 1b, por cue fts, tho voids # 19.9 and the turf
goode

Typo of Shoulder: There is a satisfaotory turf growth on all of
tho mochanicnlly stablilizoed soil shogldors previously reportod where
thosc shouldore aro subjectod to occaslonal traffic only. Woeds which
werc growing vigorously on projoct 8444 in 1945 end on projoet 1243 in
1946 arc conspicuovsly rcducocd, ‘thoro are (and were in 1946) fow woods
on projcot 8438, On tho shouldors built on projoct 8444 of stomne and
cinders with 1" of top soil on top in 1845, thoro is a growth of Red
Foscuc, Rodtor, aud Clover whieh is rated poor acar the pavemont and
fair on the oubtsido.

Amondmontss Thero is no conspicuous difforenco in the cendition
of turf duc to variation in tho amounts and kinds of organis matcrials,
fortilizor, and limo incorporetcd in construction,

In one sootion of 8444 largo smounts of various chomicals werc
incorporated in scparate bode in tho 6" stabilized course primarily to
detcrmine their offect on donsitys Although not a part of tho turf
shouldor test this scction wans sccdode Tho turf is poor or fair on
the threc feot adjoining the pavoment in all tho beds execpt the bod
whoro 150 pounds of caleium chlcorside was incorporated in 240 squarc
foet where the rating is goods Iable 4 gives tho various treatments

end the averagz rating of growth ovor oach boeds

* Basod on obserictions mado Nouvonber 1047
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tlchegt Thoro is no oonspicuocus difforenco in tho conditiocn of
turf due to various typcs of milchos usod or to omission of mulch,

¥aricty of plant! Rcd Foscue, Redtop, Yarrow, Smooth Bromo, Wild

Wpito Clover, and Birdsfoot Trofoil are the dominent plants in tho
aroas of penernl socding whilo in tho test of varicty of sced tho fol=-
lowing aro best on the sandior soils: Red Feseuo, Perormial Ryo,
Orchard, Smooth Brome, Mongcw Fosoue, Rodtop, Eroct Bromo, Yorrow,
Birdsfoot Trofoil, Alfalfa, Wild Whitc Clover and on the heavier soil
of projoct 1841 Rod Fescuo, Colenial Bent, Redtop, und Orchard arc best.

Peronnial Ryo is still thc best of the grasscs in the tost of
wvorioty on 8444 and is almost as jood as it was the first two yours.
On 8440 itds not ns goed as it was in July of 1947 from an ovorsceding
dono in QOctobor 1946,

Rato of Scoilungs Thore is no apparent diffcrﬁﬁoo due to variation
of tho rato of weceding from 27 to 300 pounds pur aorc. Chook plots not
scoedod on the project built in 1945 arc coverced with good vegetation
similar to adjoining beds, whilc thoso not eccdod on the 1846 projocte
arc similarly oovored by a poor to falr growth,

Scason of Scodings Thoro is no conspicuous differonco due teo tho
verious scoasons of sceding on projocts 8444 snd 1841 and only a
8lightly better turf on 8440 from the seeding of July, August and
Cctober 1946, os oompa rod with the sceding of April 1946,

Fothod of Socding: There is no conspicucus difforonco on any of
the roportod projoets due to thu various methods of soccdings

Poor rcsults worc obtained Zrom tho scoding in oarly lioy of the
projects bu.lt this yoars Seod has bocn broadeast without raking tho
stabilised =1.fa.¢ wnd a muleh of z1i%s applied just thick cnough to

caver the scin. A pood stand of c.abginss dovoloped in tho summer,
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Soils Good turf is growing at the location refcrred to under
"Compaotion” where the organic oontent of the top 4" of soil is only
2,2% ond the % passing #200 sicvo is only 1?.5%. An exocllont turf
is growing whera tho pH wes dotormined as 46 and the % orgonic 247
for the top 3",
A good turf is growing where tho soil conteins but 7.7% of silt

and clay as indioated by a samplo takon in Novenber 1546,

DENSITY

Comparison of the dry demsitios detorminod in Nevembor 1946 ond
July 1947 (Table 1) indiecates mo significant goneral change on projocts
8444 and 8438. On projéct 1841, however, therc is indicated a de=
croasc in donsity of the top 3’_‘_“, at all the leeaticons samplod, the
avorago deocreasc boing 13,3 1b./cu.fte

Donsity detorminations have not yot been made in the fall of 1947
to detormino what change in depsity, if any, has oocurred during the
growing scagon oh the projcots constructod this ycors

Thore was not mueh developmont of plant growth on the.scotions of
projeots 8438 and 8440 constructed in the spring of 1947 whon the
density detorminations woro mado in July 1947, It is soon from Tablo 1
thot tho top threo inches was loss donso than the noxt lowor throo

inchos at all tho locationg samplede

SUMMARY
Stability
With a load elmost 15% in excoss of that permitted by law on Now
York Stato highways and at o timo of ycar when conditions wore as bad
a8 would obtein during at least 95% of the year ((4) end Figurc 1}, no

damage requiring ropeir wos caused to ony of tho stebilized turf F:
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shoulders by the traffic tests 4Assuming this performance to indiento
stobility, the term is so usod in tho following,

As proviously reported {2) there are locations along project 1841
whero the shoulder is not adequately draineds It was at those loco-~
tions that the greatest ponetration of the test lond occurred in tho
spring but it should te noted that tho moisturc contents of that day
were morc than 50% pgroatcr than those detormined in Novomber of 1946
and July 1947, At the lower moisturc contents in the fnll thero was
no penotration of a load 8% in excess of the legal limit in the samo
locations on the projects tested,

Meohanieal enalysie of the soil of the shoulders indicates o vari=
ation from a minimum of 6,7% to a maximum of 44.0% passing the No. 200
siove within the area near the test run, The mechanicul analysis of
these two samplos indicates them to be, ot least in part, boyond the
limits of A.isS-H-0s spccification M56«42 for Typo A material, ono on
tho coarsc sido and ono on tho fino sidos Other samples vary through
tho rango pormittod by the spocifiocation. Stability was obtninod with
all of thc oboves

The shoulder was stobilo st tho wvarious densitles and peroentages
of volds roportod. HNp detormination was mnde of the sizo of tho pore
spacose (8) The lower donsitiocs of the top &" as compared with the
noxt lowor 3" of tho stabilizod shoulders detormined about two months
after conetruction probably indicatce the offect of compncting this
type of soil rathor than £he cffecct of plant growth,

No detormination of the bearing wveluc of turf itself has boen
attempted, Somo value is indicated by onc referenco given FS).

Tho - shear valuo of turf has boon indicated by Figure 8, p. 267

(2) whoro tho tire ' mark on tho pavement made by tho spinning wheel



10.
of tho wrocker which started on the shoulder to pull a car out of the

gand of tho backslopee It has boen supggested that we consldor the

pgssibility of turf na o motorial to confine n sand unstablle in itself
to produce 2 stablle turf shoulder jugt as ohicken wire laid over sand
provides stabile landing arcns for plances Tho problem would thon bo=
gcomo the determinntlon of the minimum réquiromcnts of the soil] for turf
growth rathor thon the minimum amcount of bindor soll to be acied to
spund to provide stability, although stab}lity during dovclopmont of the

turf would have to bo considorcds Scdding might bo o possibility.

BUILD UP

-

A goneral decroase of density of tho top 3" of soil and an avercge
inoronse in clovetion of the stebilized shoulder ocourred ovor winter,

whore determinet. 0. wore madoe This was true of the scetions whore

the pavement “6lopos away from the shouldoxs, Thore was a slight
averase dnercase of olovation of both ditaH and bookslepec over wintor,
From Maroh to May thoro was a slight averngo dacreesc of olovation of
shoulder and backslope and fraom May to Octobor the averages indieato

no changose

VIGETLTION
The satisfactory turf growing on meoohanieally stebiliged soil
shouldors aftor two tc throo scasons of growth indicates the relativeoly
lcsscer importanoce to plant growth of the various factors in construo-
tion suoh ns typc and amount of mulch, amondments and, within reasons
nblo limits, ratc, sonson and method of seeding, The oondition of turf
on tho various projcets may indicante the importance of the finor soil

fractions to plant growth for thoro sooms to bo poorer growth genorally

whoro tho percentage of fines is lower,



11.

Tho genoral repgression of quality of turf on projuet 8440, ono of
the shoulders low in finos is an indication of tho nocd for an intelli-
gont fortilizing programe Tho improvement in turf on projcet 8444 this
yeor 18 duo at loast in part te the botber program of mowing.

Although certain desirable varicties of plants have devoloped well
from seoding and somec of thesc develop nut;rully thore is a noed for
hardy turf plants which will germincto quickly from sced, develop
vigorously to establish a cover of vogetation of low top growth, nnd
be resistent to tho adverse condi#ionﬂ of moisture, air movement and
troffice

One of the difficult probloms of building of stebilized turf
sheulders is the developmont of a turf coveor whon construction opore
ations are completed at o scason unfavorablo for scodinge Two methods
have boen sucocssful for summer scoding in our tostss
l. G8coding and mulching with hny or mowings covored lightly by soll
(but this might not be 50 sucecssful with adverso wuathorfoonditiona)
and I
2¢ No immediate trcatment, allowing a natural vogetation to dovolop
in tho summor which may bo allowed to remain as a mulch whon socding is
done in the fall by brpadeasting scod without any proparation of sced
bode A projeet has just bcen eonstructod to doterminc the best methods
of surfacc troatment whon construction is cempleted in tho fall teo
late for soodings This project includes application of a bi tuminous

cemulsion as o mulche
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CONCLUSIONS

This papor reports the progross of study of stabilirod turf
shoulders constructed 1n tho past thrcc ycars with the sandy soils
charnotoristic of Long Island,

Tho dota reported indicatos that undor the local conditions
turf can bo grown and maintaincd under ocoasional traffio on moch-
anlonlly stabilizod soll shoulders which are stablle under tho
loanda permittod by Ncﬁ Yorl Stato law whon dralnage is adequato
and the soil material is within tho rango permittod by AeAsS«HoQe
specifiontion M56.42 for Typ: A matcriale

Tho build up study bogun in the fall of 1946 must bc continuod
to providec further information from which conclusions may be drawn,

Tho importancc of an offoctive program for maintcnence of turf

is strcsscd, and tho problem of out of soason sacding is discussods



Dilscussion of Report by Iurka

%Quastions were addressed to the author, unless otherwise indicated)

4 generally recognized that close mowing is not beneficial to turf, but has
= peen any study of the question of whether closer or more frequent mowing
‘14 reduce build-up?

No such observations have been made.

e the test truck operated fast enough? It would seem that a higher specd wrould
& esirable to be more comparable to actual traffic use.

i

Yo opinion to express on this question.

at do you consider the best method of reasuring the bearing value of a shoulder
m a test truck; pounds per sq. in.; pounds per inch width of tire; or total

We should accept the recomiendations of the soils engineers as to method
and the method should be designed for our particular purpose. Lir.
MeAlpin of our Soils Bureau is present and can answer that question
better than T.

question was then addressed to ilr, McAlpin, with a request for other perti-
coments on the pgencral subject of stabilized turf shoulders.)

It seems necessary to better define the types of soils being considered.
A sand-is different than a fine grain soils For example, confined

sands are stablc; a mat of turf over sand would confine the sand. Clay
seils are not so resistant to wvertical lcads. In testing stabilized
shoulders it is necessary to consider not only wheel load but also the
shearing stress. Traffic tests would seem to be the best method as
they provide durability tests as well as tests of bearing capacity. In
any case, these tests are in the realm of solls mechanics and should be
referred to the local Soils Mechanics Bureaus,

ddressed to Mr. McAlpin) You mention a turf mat confining sand and giving
ility. An experience with "blow" sand showed a mat of turf confined the

d and gave a stable shoulder until the turf mat was broken in one small places
ereafter there was rapid disintegration ef a considerable shoulder area. It
PUld seem that such a condition would be hazardous insefar as permanent stability
S concernad,

A4 clay loam, or perhaps better, another sand could be added to the sand
for better gradation to rrovide stability. It is of course important
tc have the shoulder stand up during the period of germination and
establishment of turf.

Addresseq to McAlpin) Do the reported slight depressions caused by the test
Wck in turf shoulders lead to destruction of stability?

Depressions in sandy shoulders such as those reported are not signifi-
cant because such a porous soil holds s> little water.



4 in the report is a table of chemical amendments used. What conclusions

oy

ade in reference to the use of these materials?

No conclusions have been reported. The data is presented because 1t
scemed of interest that large amounts of chemicals including complete
rertilizers (applied in amounts much greater than under agricultural
practices,) salt, calcium chloride and even cement did rnot prcduce an
offoct on the turf as observed after three growing seasons, such as
would have been expected. The best growth at the time of observation
reported was in the bed where caleium chloride was applied at the rate
of 13% tons per acre. LIy opinion is that this data indicates the
extent of leaching in our soils.

port indicates the rclatively lesser importance to plant growth of certain
¢s such as type and amount of mulch, amendments, rate, season and method of

e

Does this mean that these factors are of no lLmportance?

The question provides the opportunity to stress that this statement

ig made on the basis of an inspection twe or thrce seasons after con-
atruction. These factors have more or less immediate effect; for
example, application of fertilizer on the surface resulted in guicker
development of growth immediately after germination than did the incor-
poration of fertilizer in the 6" depth of stabilized material. Cther
factors have obscured these differences since thens

",





