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STABILIZED SHOULDERS WHICH WU,L SUPPORT VEGETATl 

Progre88 Report 

Bl' HARRY H. ltJJlKA. 

Landacape Architect, New York Department of Public Works 

SYNOPSIS 

Stabilized shoulders were built on four projects on Long folaud in Hl4li aaf 
1946, and seeded with ahout 50 uiffercnt kinds of gra&Jes, gr11.ins, legumes and. 
other plants 1,o jnvostiga.t,c thC: fe11sil.iil it y of g?OWing vege tat ion on such shoul• 
ders. 

D etails or the construction nro given nnd the resul ts to date are discussed, 1' 
is indicated tha.t vegetation can be g,·own on mechanically st,ibilized shouldonl, 
which wil.l support occn.sio11al use by traffic. 

T ho plants rnted best after two sc11soll8 arc Rod Fescue, Smooth lli-ome, ~ii 
chard Grass, lledtop, Perennial fl.ye, Wild White Clover, BirdsfooL 'frcfo t 
Grim Alfalfa and Yarrow. 

An interesting observation is that mnny prflctices such as roll ing an<l rnkinl, 
usually considered esscnt,iul, may be climina tccl in t his shoulder work. 

T be soil was sandy with approximately less thnn 5 pcircent passing t ho N~, 1~. 
sieve. The stabilizing process consisted generally in udding 11bo11t I in. of bi_n.~0! 
soil containing approximately 10 perccnL passing tho No. 200 sieve and mixin~ 
with 6 in. of tho soil in plttCe. Average d ry dons iLics in tho tor> 6 in. ranged 11.p 
proximately from 116 to 132 lb per cu f t . 

llfRI(lt - S1'AB/LlZJilD BHOUI,DERS 25D 

; c0nstrnction or mechanically 
on t 1: houlders which will suppor t 
~d 1,eing conducted a.long s tate 

JS Long Island. T he locations 
011 re shown on Figure l. 

jcots II s b~,,o been established which tnrea " 
f . sttidy ancl conclAtion of the ?1 a good turf growth with the ~: f~r n mechanically stabilized 

year and which were improved by the con
struction while ~erving ns test.8. The soil ma
terial on one of these was very high in fines 
and on t he other two, was very sandy. 

The plan of these tesui was approximately 
the same as that used for the project built in 
1945. The shouldc1· wa~ divided i11to .sections 
and each of these subdivided into beds in order 
t o study the various faotors of the test . A 
standard t rentment wns used thr oughout each 

Figure l. Location Map 

• I sr-tNUZ6 0. 'sHCvLOElt AIEIJ/ANt 
.s'o1uo' .ID; Oil 3S-. / 0 1 CR 121 PAVl"Ml'Nr 22 ' 

~ 

~-~-il---L"~~~c~11~.Y.~~ "~-1~•p~'£!:"":::o:::;o:...r ..,.. _ _ ---4 -$~--_._-Jir-i 
Figure 2. Typical Section 

Total Traffic Count 
August 10, 1946. 7 A.M. 7 P.M. both:roadwli.ys 

01> prr,jtcl ,w. Count 
1841 . . . . . . . . . . . . . • . . . . . . 5230 

On projocl• """· 

= }·· · · .. ········· ..... 7194::l:: 

'odio inspections have been made and 
kept of t lie compnrative results of 
treatmont-s for the establishment of 

on the ~tu.bilized shoulders. Analyses 
ahouldcr soils have been made t o deter
gl'llding, densi ty, compaction, and pore 
and tests will be ma,dc in the spring of 

lo determine the hen.ring capll,l,-itics. 

DBscmrT.IO:)I OF FLlilLD TESTS 

'l\e ~ project was built in the spring of 
• us was PUI'ely a test project 11.S the nr: had_bcen stable and grow a fair t urf. 

!lie J roJccts were built in the spring of 
'-dboe 1ese Were sect ions of shouldel' which 

11 llnst-nble, at least during a pa rt of the 

project except for the variation of, one factor, 
for the study of thnt fnctOl'. Figure 2 shows a 
t ypica l cross section. · 

Figure 3 gives pertinent meteorological 
data covering t he period of tl1e tests u.nd sail 
size distribution cmvcs of typical samples of 
the top 3 in. of the stabilized material are 
given for three projects in Figure 4. (' 'Top 

. three inches" refers to the portion from the 
surface of the soil, top growth of turf having 
been removed, to 3 in. below the soil surface.) 

PLANTS USED 

All Project:1: 
Nearly fifty differen t kinds of grasses , 

grains _legumes, and other plants were seeded 
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JANUARY FEBRUARY 

:F1g11re 3. Meteorological Record Made from the Records of Dr. Louis Pyenson Taken atl 
dale, Long Island, N ew York 
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. t f pla.nt and most of these 
l'Afl8 Y o . 

on s.11 proiects. 

used for m ost of this 

% 

o, .. , ... • . , .. . ... .. . ... 74 
ot .. . • • · · · · · · · · · · · · · · · 2~ 

···· · ····· ··· .. 
.. .. .. . ······ ... '. 4 

i841, 81,BB, 8,440: ' 
mixture for general use on these 

PROJECT 8444 
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33 

8 
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project (3,000 lineu.l ft of 12 ft wide 
lly st4lbilfaed shoulder built in the 

of 1946) was reported to the lust annual 
of the Highw:iy Research :Board . 

• Since then, additional work h 11.'l been 
-on tho "seBSOn of seeding" te.st, inspec
have been rna.<le and compn.rutive re
aoted at regular intervals, a11d density 
• tious liave bee11 made (in November 
at the same locations us those rriade in 

r 1016. 

RESULTS 

De'll:rity 

density determina.tions are summarized 
ows for the top 6 in.1 in Table 1. 

density determinations made in 1946 
ow York State DcpartmeJJt of Public 
ureau of Soils Mechanics were ta.ken 
ents of 3 in. in depth to a depth of 

~veml locations. The top 3-in. in nl.l 
1s less dense thn-u the next 3-in. incre
A decrease in density in the top 3 in. · 

2
~f0 past year may be i11dica.ted. (Sec 

1All do T · 1 ~ 1es referred to are those deier-
1!~ loven1bc1· 1!)46, unleaa otherwise 

There has been no failure of the shoulde1· 
under traffic. 

Vl!(lelatian as Affected UIJ Fa,cto,·s· of Study 

Compaction: Sntisfnctory turf is growing 
on tho stabilized soil shouldcl' where n. dry 
density oI 128.3 lb per cu ft wns determined 
for the top 3-in. layer in November 1940. 

Poor turf is growing where tlry densities 
os high ns 134.7 for the top 6 iii. were deter
mined in December 1945. . 

Type of shoulder: Vegetation hns foiled on 
the shoulder built of 4--iu. stone coul'se with 
I-in. top soil 011 top nnd is poor on the 4-in. 
cinder course with 1-in. top soil on top; the 
stone is um·11.veling. T he turf on t he me
cha.oically s t.abilized shoulder is satisfactory. 

TABLE l 

OENSI'l'IEB, PROJECT 804 

• Dry Ocn,ity, 
lb. per cu. It. 

Location of Test Hole 
Nov. 1946 

Dec. 1945 (hpprod
mate) ----------- - -- ---

Avera~c of 4 '"""' 2 It. olf pavement 130 ,8 
II U 14 II 6 f t. ,t , I 120 ,2 

u u u 10ft.,. ll'f\.1 

?,faxU11mn dcnoity.. . . . . . . . .. . . . . 13(, 7 

126.4 
110.7 
117 .8 
130.3 

It is better than it wus the first. year after 
construction and better than the original turf 
cover before sttLbilization of the l:lhouldcr. 

Amendments: There is no conspicuous dif
ference in the growth of turf due to various 
treatments with orgrmic materinls, fertilizer 
or lime. 

Mttlches: There is no conspicuous differ
ence iu tbe growth of turf clue to various types 
of mulches used. 

Variety of Plant: 0£ the 33 varieties of 
plants sown, P el'ennial Rye, Smooth Brome, 
Orchard Gl'nss, Herl Fescue, Redtop, Me11dow 
1rescue 1u·e the best of the grasses nnd Wild 
Wbite Clover, Dirdsfoot Trefoil mid Grim 
AHaUa are the best of the legume.<; iu the order 
given. 

Chewings l!'escue was crowded out by 
Perennial Rye. where the proportion was i. 
F escue to t Rye hy weight iu the mixture. 

Rate of Seeding: No difforence is apparent 
due to variation in rnte of seeding from a n'lllli
mum of 25 lb per ncre in increments of 25 lb 
to a m!txiroum of 125 lb per acre. 
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262 DESIGN 

Season of Seeding: Turf from seeding done 
in October 1945 1in<l Feb!'uary 1946 is slightly 
better than turJ from seeding of April and 
.June 1945. 

Method of Beedi'flg: Rroadcasting seed wit1,
out any othel' operation resulted in just as good 
turf us that resulting from removing weeds, 
raking, seeding, raking and rolling. This 
seeding wu~ done October 19, 1945. Broad
casting seed 011 February 18, 1940 resulted in 
a good turf. 

and water added to give fi.PPl'ox· 
mum J:wisturc content. Fetti(t'if 
d11ded w the water. The n'lntcrfr 
harrowed .to mix <:ompletely shn~~ 
compacted with a Gallion p~wer • 

11 285 lb prel:)sure per inch of tread ,;,0
1 of the shoulder was raked befo~c t 

Seeding wits done with a sprendere 
of the shoulder was rolletl ufter ~ ti' 
the Gallion with the l'ol!er CO\pt:v 1 

(weight = 3½ ton, 42 in. width). • 
TA11LF, 2 

SHOULDEil STAlHLIZATION DEN81TY RF.POUT 
PToJect No. 84H 

J)ec. 1945 

Station Offset Depth Dry 
nen~i.ty 
Top 6 iti. 

ft in. lb/"'fl 

457+00 2,0 0,-,1 126.8 
3-6 

459+.52 2.0 
G-01 
0-:l 130.3 

469+52 6,,5 

3-o+ 
6+-ll 

0-3} 
3i-6 

6-9 

12(..5 

459+50 11 0 0-3 115.J 
3-G½ 

6i~! 
458+60 2 .0 0-3t 134.7 

S!-6} 
GH½ 

458+60 7.0 0--3~ 116.0 
3H½ 
6}-9 

458+60 10 .• 5 0-J 113,7 
3~J 

6½-il 
470+19.5 2. 0 o-6l 130 0 

6 ,0 0-6½ 118.0 
JO.o 0-6~ 118.0 

472+50 2,0 0-Gt 128.3 
6, U 0-6 122.0 

JO ,O 0-6 117.4 
483+00 3 .0 0-6! 119.1 

Pl\OJ.l:CT 8440 
Soil Material 

Wet 
DePsity 

lb/cv /I 

125.1 
135. 7 
l29.0 
129.0 
l39.0 

• 141. 0 
]2l.6 
138.5 
142, 1 
120. 7 
142,3 
139.o 
130,0 
148.1 
137, 1 
120.9 
136, 7 
135.1 
120.6 
128.9 
130.0 
135.8 
12,.0 
122. 7 
132,6 
132.8 
122.1 
133. I 

Project 8440 is a sectio11 of shoulder ap
proximately 600 It long and 12 ft wide which 
had a sandy soil containing less than 3 percent 
of material paR.Sing the No. 200 sieve and 
5 µerccnt passing the No. 100 sieve. It was 
unstable under traffic. Thcl'e '1'!\S no vege
tation. 

Construction . 
The binder 11oil available contained 11 per

cent material passing the No. 200 sieve. 
About 1 in. of binder soil wns spread over the 
shoulder area, disced iu tu a depth of 6 in. 

Nov. l'>i6 

Averag,, Top 6 ;0 

J)ry l:foislure Ap1>ro•. 
Dcn~ity Content 

Dry 
De11si.ty 

lb/rn /i o/,, . lh/c1t ft 

llff .4 7.~ 110.7 
122.9 10.2 
114.9 12.2 
l17.8 9.4 124. 9 7,4 
132.0 5.3 
134,0 6.1 
111.r; 9.0 120. 8 7, 8 
130,0 6.5 
180.6 5.0 
112.0 7.9 123.9 6,4 
1357 5.0 
Ja3,S 4,5 
121.4 7 .1 130,3 6.1 
139.1 5.1 
130.5 5.0 
10!).6 10.2 118.9 8.0 
128.2 5.8 
12\U 4,3 
112.7 7.0 117 . 9 5,8 
123.1 4,7 
126,7 3.6 
128.3 5,8 
lllJ.Y 6.5 
116.1 .5.7 
12U 8.Y 
122.1 8.7 
113, 1 8,0 
125.1 fl.3 

A portion of this sho\llclcr was . 
teat of season of seeding and a portH)ll 
of kind of mulches. Over tbe s~d 
not used for a test of the variety of 
salt hay was spread by hand at tbo 
about two tons µel' at:rc and this W 
covered with soil which was spread ~y 
ing machine fed from a truck to wlneli 
attar.bed. 

RESULTS 

Density 

The maximum dry density o!•\j; 
analyses in November 1946 were 12 · 
top 3 in. and 135.0 lb per cu ft for then 

.. 

l 
Ar,K,.'VH~L.L . .. "'"'.., .......... .., .,. ..... _ _ ._. .. .. - -
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. the increment from 6 to 9ain. 
tY {oi •nt was 125.8 Jb per cu ft. 

t.Ji~i:
1
ror the top 3 in. ure !Tl all case~ 

thoSe for the second 3-m. depth, 

eJd~r has been sfable under traffic. 

, n, (1,8 Affected by Factors of Study 

• 1• A S!ltisfo.ctory turf developed 
!1tlre area but the ~cnsities are not 

• pt for one locntwu wliere seed-
e,x .. e h" . <l ot ~et been done lll:l t rn is rt>..ser_ve 
t of the test of season of see?m~. 
ge dry <lcnsity for the top 6 m. is 

per C\l ft. 

followed by an unusual period of rainfal! 
which probably accounts for the success of that 
particular seeding. 

Method of Seeding: Omission of the raking, 
rolling, or of raking and rolling hnd no affect 
on the resultant turf. The seecling of October 
1st, was done by broad°casting seed without 
preparation of the seed bed and then spreading 
suud over the sci)d, using a san<l spreader fed 
fro1n a truck to which it was attached. This 
wm; very successful. 

• PROJECT 8438 

This project is a section of shoulder approx
imately 1,000 ft long !tnd 12 ft wide on each 

TABLE 3 
SIIOULDF..R STABILIZATION DENSITY REPORT 

Projoc~ 8440 Kov. IY46 

Wet l\·loi~ture 
Average Top 6 in. (Approx.) 

Dep\h Density 
Dry 

Density Content D,y Moisture Condition 
... nensi ty Content of Turf 

fl -i1J.. lb/cu fl lb/cu fl % lb/cufl % 
2.6 0 ~1 131.0 123.0 6:8 12.1 . 5 5. 4 Good 

3 -ot 133.0 128.0 
OH~ 12Y.6 123.8 

u 0 -J 137. 7 129. 2 
3 --Oi 142,6 135.0 
6½-9½ 129.9 125,8 

8.1 0 -3t· 121.9 116.9 
3Ht 12.1.4 l~l.0 
6~-9 llii.O 108.7 

8,6 0 -3¾ 129 . .1 120, 7 
3l-6l 129. 7 124.3 
6¼-8½ 139.0 132.6 

a: Salt hay in various depths, old 
ine needles, beech leaves, cindei·s, 
mlltlure and peut moss, sand and 

"ps ~~e.re used us mulches in test beds 
with two check beds. There is no 

ap1).al'ent, due to this variation in 
t. 
II of Plant: One section of shoulder 
~d with Red Fescue ouly. This sec
elo~t :t much bette1· turf than the 
er of t11e shouldel' which was seeded 

~ixtui·c of gras11 i;nd legumes having a. 
ttl"rcentage of Red Fescue. 

,A of Seeding: The !reneral al'ea was 
aiiofJ'il 25th, One bed Wll3 seeded July 

her August 27th and another Octo
th TJi~e have ull resulted in a better 
'25:~ that from the original seeding of 

· The seedit1g of July 21st was 

4,0 
4.4 
0 .; 
6. 7 

1,32. 1 6. l Not seeded 

3, 1 
4.2 
LI 

11,B . 5 4,4 Fair 

5.9 
i .2 122.5 
4.1 

5,6 Fair 

5.5 

5.3+ 

side of a road rnnning east und west. The 
soil was sandy, one sample of it containing 
only 4 percent of material pnssing the No. 100 
sievfl. This portion wrui not stuble uncle\' 
traffic. There was very little vegetation. 

Binder soil containing 10 percent p!tssing 
the No. 200 sieve was added und mixed to a 
depth of Gin. Fertilizer and lime were spread 
by l,ar1d and incorporated to the full 6-in. 
depth during the mixing process. W ate1· was 
then added to approximately the optimum 
moisture content, the Irlliterial mixed, shaped 
and compacted. The shoulder was then 
raked and seeded in the u~ual manner, rolled 
by the power roller, empty of water, salt I,ay 
mulch sµread and covered lightly by soil, 
exer,pt us noted below. 

Portions of the shoulder were used for the 
tcst.s of the various factors as listed under 
results. 

-1.-

m,_. 

:1 
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264 DRSIGN 

RESULTS 

Den:rity 
Tbe maximmn dry density obtai11ed wus 

130.0 lb per cu ft for the top 4 in. and 132.0 
lb per r,u ft for the depth from 4 in. to 7 in. 
The average density for the 6-in. depth of four 
tests IB 125.7 lb per cu ft. The top 3 in. is less 
dense than the next lift of 3 in. in three of the 
four test holes. (See Table 4.) 

The shoulder haR heen Rtable under tralfo. 

Vegetation as Affected by Fact.ors of Study 

Compaction: There is a good growth of 
turf at the location where a rna.ximum dcnsit,y 
of 130.0 Wll.'I determined. 

to doubling or tripling the stand 
seeding -which was 100 lh per ll.Ote, 

l'llOJECT 1841 

Soil Material 

This project is a. highway tu , 
from Babylon ~hrong\1 an area. 21 sandy loam soil. At the tin)& of 
stmction o! the ron4 6 in. of top l!Oil 
from outside sources was sptea<t 
shoulders, In the spring, at the • 
was leaving the ground, this shout 
badly rutted by ti:a.ffic and was frll<!u 
unstable that vehicles were mired, 
indicated that the top soil wa.s unde 

TABLE 4 
SHOULDF.R STADILIZATION DENSITY REPORT 

PToicet 843S Nov. 1946 

Station 
1 

Off.set Depth Wet Dry Moisture 
Density Densily Content Dry 

Density 

ft in. lb/cu ft lb/cu ft % l!,J,u Je % 
l81+ss L 2.5 0 -4¼ . 136.3 130.0 5 131.0 u 

4H½ 136.5 132,0 3.4 
7;---0 137.8 132.8 ~ .6 

is'i+ss L 5.5 0- 3½ 135.0 12R, 2 5.~ 131.9 u 
3;-7J: 140.0 136. li 3 . 2 
7 ~-1.1~ 132. 7 120.5 2.4 

183+52 R 3.0 0 ~~ 131.0 119, li 9. 7 123.2 8,4 
3 -6 ,a~.o 126.S 7.1 
G -0¼ 141.0 13u.O 4.2 

ia.o J87+06 l1. 2,,5 0 -1l 132 . .5 110.1 11.1 116. 6 
3 -6 131.0 · 114.1 14 8 
fl -91 136.2 us 0 6. 2 

Averagef:!I. , ... . . , •••. , • • • • , • • • • . • . , • • •·, • • • •, •. • , , • • • • • • • • • • • •· · · • • · · · ·• · · • • • • 125.7 

Amendments: The use of tankage plus 
ru.uriate of potash and of chicken manure und 
peat moss incorporated in tlie 6-in. stabilized 
course gave better results tha.n 5: 10:5 fer
tilizer when used at rates giving approximately 
comparable a.pplications of the variolIB cle
ments. 

Mulches: 'l'he:re was no conspicuous differ
ence of turf due to the type of mulch used. 

sand ulong a portion of the road. A; 
of 3 000 It of thi~ portion was chosen 
test'. Analysis of the top soil intli 
content of silt and clay of GO pel'~t, 
the sand undcrlayer of 5 percent P 
No. 200 sieve. Some a.rell.'I were not, 
drained and had an impervious lo.yer 
under the sand layer. The should 
"built up." There was an excellent 

Variety of Plant: Ilcd Fescue and Redtop 
wel'e the grasses conspicuously successful from 
the general seeding. Weeping Lovegrass, 
Field Brome, Perenniel Rye, Italian Rye, 
WashiDgton Brome, Red Fescue, Orchard 
Grll.'ls, were the best of thirty varieties seeded 
in the order given within the area of test of 
varieties. 

Rare of Seeding: There is no difference due 

Plar. 

On all the other 1;rojects the soil 
used for stabilizing appr?ached l':t 
limiting grading curve specified by 
for stabilized base and surface cours~• 
proposed to construct the shoulder 
project so that the :material for the 8· • 
course would approach tl1e upper 

... .,..._, t:. m,_ 

IURKA-S'l'ABILIZRD SHOULDERS 265 

. pectation tha.t greater densi
tf;: ~bto.ined us well as a lu.rger 

TABLE 5 

Vehicle 

Hydroxide 
9:9:,i 

Mix A 
Sult Hny 

Amount 
per acre 

i ion 
1 ton 

120 lbs. 
2 torn; 

of from 4 to 6 in. of top soil and 6 in,± of sand 
underlaying this top soil wcm plowed and 
disced. Some sand was brought in from out
side sources and added where necessary. This 
material was then thoroughly mixed by diBc
ing. Tlie top 6 in. of a _Portion of the shoulder 
was bladed aside to permit rolling oJ' the sub
grade and was then replaced. Fertilizer an<l 
lime were added in the process of ad<liug 
wat.er to obtain opt1mum moisture content, 
except in those areas where tests of organic 

TABLE 0 
SHOULDER STABILIZATION DF.NSITY REPORT 

Project 1&11 1,-o,•. 1946 

Wet 
Average Top 6 in. (Appros.) 

Depth Dry Moisture 
Dcn~Lty Pensity Content Dry Moisture Condition 

Density Content of Turi 

ft in. l/,/cufl lb.cu ft % 11,.,,.jt % 
3.6 0 - 3 134-,2 ; • ·122,.1 0, ~ 12,.0 10.6 Excollcnt 

3 - 0 137,7 123.6 IL 3 
0 -IU 132.0 119.0 10.9 
0 - ,1.7 133,5 12i.2 7.u 126,8 8.1 Excellent 
3. 7- 6 138.3 1~7.3 8.8 
(j - 8,5 134,0 JW.6 3.4 

3.3 0 -3 128.3 117.4 9,2 118.3 10. l Good 3 - 6 132.8 rn.2 11.1 
6 - 8.5 130.5 120,2 R . .I 
0 - 3.3 l33. 6 122.7 8.8 120.3 • 10. i Goo<l a.3- o.u 132 0 117.8 12.0 
.5.6- 0.0 13ti.6 ,119.0 14.8 

2 
~! = i½ 137 2 12.5 .3 9. 5 122. 3 1~.~ C@d 

133.0 119,2 11.4 
0 - 9 139.0 122.0 11.0 

2.,i 0 - 2} 134.8 120.6 11.7 123. 2 11,0 Good 2¾ - 6 138. 7 125. 7 10,4 
6 -9 136.ii m.2 It.ti 

5.0 0 -3 154.0 120.8 111 122. 6 IU Goon 
3 - 6~ mo 124.3 JU 
6¼ - 9 135 3 121,2 11,0 

..... .... . { o - s+ 
H-6+ 

121,93 9 ,7- ]22.2 10 3 
122. 43 11.0-

6+- 9+ 121.45 11.1+ 

·on of finer matcl'ial in the mixture, 
t adclitioMI information could be oh
on the minimum pore space or max
density permitting plant gl'owth. Im-

nt of the sta.bility of the shoulder is 
exoept in tbosc areas where impervi

b-s_oi11 together with the lack of positive 
creates wa.ter pockets . 

. tt Wns planned to vary compaction in cer
arcas along the shoulder. The standard 

facont1 except where varied for study of 
tors of tbe test is given in '!'able 5. 

ction 

11d. 111\d the "built up" portion of the 
rw-ere bladed off. The resulting depth 

fertilizers a.nd of top application of fertilizer 
were made. The soil material was then 
thoroughly mixed, shaped and compacted. 
Most of the shoulder was raked before seeding. 
See<linµ; was done with a seeder aud a part of 
the see-ded n.rea rnlled. A mulch of salt ha.y 
was spread by lmnd und covered by a light 
layer of 8oil, spread by the sander. Portions 
of the shoulder were overseedcd beforn mulch
ing, after mulching and itfter mulching and 
spreading ,mil. 

n.ESULTS 

DeMily 

We failed to obtttin the expected greater 
density, the average of seven te.st.B for the top 

-1.-

1·1, 
.,,, 
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6 in. bt1i11g only 122.2 lb per cu ft, the max
imum 125.8. The top 3 in. was less dense 
than the next 3 in. in five of the seven test 
l1oles. (See Table 6.) 

Ve,qetation as A.fleeted by Factors of Btudy 

Amendments: There is no conspicuous dif
ference due to the u,~e of organic J'ertilizflr as 
compared with inorp;anic fertilizer. The area 
which received surf are application of fertilizer 
i-;howed a quicker geriniuation and a more 
vigorous early growth but thiH effect was ob
scured by eady summer and t.hercaftel'. 

Figure 5 

M·u.lches: 'There is no conspicuous differ
ence due to tlie vari!lt.y of mulch used !tlthougb 
beech leaves reHttlt,ed in a slower development 
of turf. 

Variety of Plant: Creeping Red Fescue, 
Weeping Lovcgra8s, Redtop, Meadow Fes,;:uc, 
Perennial Rye were t:ii.e best of the plants 
seeded in the order given. Competition with 
weeds was more of a problem thun growth iu 
a dense soil in this te:1t. ln the general seed
ing Red Fesr.ue was the most successful. 

Season of Seeding: On October fat portions 
of the shoukler were seeded by broadcasting 
without preparation of seed bed and then 
covered with sand 8pread hy the sander. The 
resulting turf is better tlw,n that frorn the 
seeding of last sµ f'iug. 

Method of Soc-id:ing: ll.alltii1g bpJ 
after seedli~1g, 1.1.nd. !'olli:ng llttd no ~; a 
turf resu.lting. Ovei:seedittg Rietr · o:et 
mulching had no ~ffce_t mi t'CSttU;; '.1'td. 
thoun-h the genn1nat101t iv•.•.. t 

" -· . ""' lla,IJ1 Ii 
where the over~cedmg wa,:,. d,:mp \ Q 

Jig ht soil cover placed on the 1u,u;,~.fq(l 

DTSCC"SSION 

All the. kst shoulr.le.rs were built ti If\! 
~~e surfa~'.e of tbc pavement s.nd !'ilP.I~• 
• m. to 1 u1. per foqt away from tbe pa 

Where veget,a.tion dicl not, d'.evelgi~ad' 
the pavement, t,l1r, le.vd of t.he sroill W/Ja, 
~non lowe.J' than the pavement by I in i-

I .h ., . .., 
or rnorc. t m1g t not be guod pt,li, 
construct the ~.houlder lower t,ban trill' 

ment, unle,<;s a transition of 
terial was used. 

Failnre 01' the turf !'esnlted froJn llll)te 
occasional use,. Mail delive.ry ,:mce 
caused fajlnre of the turf on the wheel 

Soil which did not contain weed ~ 

Glill t.i"e of the sta,bilizecl c;oul'Se 
eltY f~cto~ in build up of the shouldel'. 
; ~I 13011nett, 1'rincipa.l Engi11cer of the 

• ~
0

' .. enu of Soils Mechanics n.dvise:;; us , ,u r . . . • y include up to ti percent organ11: 
e,ni1~·culnl' soilH for rtnbilizod ~hm1ldcrn 

r J\lln I ·1· t 1iann t.o Hta ~11t.y. . 
u three photo!,!;rnphs of Pl'o.iect f.1440 

r. G, 7) illustrate t,lie imprnvemenl; 
n:h~'uldcm by stabilizing and seeding. 

ported a more pum stand of the fiilt1~1.$ 
thw1 did a topsoil containing weed sia'd, 
remains to be determined which will lie. Figure 

8 

better tmf in time. ~re 5 shows the hazardous condit ion exiHt-
The lc.sser densit,ie.:, of the top O tel "'5 before t.reittrncnt. Fi1:,'l.1re 6 shows t.he • 

layer of stabilized Hhoulder ~.oil ru; (Olli llllle shoulder ~ta hilir.ed Ly incorporation of 
with the 3-in. to_ 6-_in. layer aft,c~· /1. ~ ~~<lei· ~011 and compat'tio11 just. b~fore seed-
growth seems to 111dH1ate a decrea.,c of d '"II• Figure 7 sho" s tlir- tu1 f ex1stinp; on the 
in the foi;mer,po~sibly du~ to tl1eeffect_ of. ~~ shoul~le1· the following K ovember .. 
growth sinr.e the compacfaun w~.~ ,Jo~e ru ~ fao• rgu_1a 8 1s 1\ photogmph of thfl Ha.me Jll'OJect. 
6 in. or more. .Further study nl Uus su~i _;11¥ 10 the opµo1<ite <lit-ect.ion, whid1 is evi-
nee<led and if the. assumption is CiJJ!t • 11 ~e of the stal 1ility of the shouldel'. A car 
method would be changed to b~1ild i1 s~bi ~ i°jf the shoulder and was stuck in the 
course with 2 in. or ;3 in. of s01I ovcr_tt ~ of the backslope. A wrecker stood on 
would bCI materinl satisfying the sp~i1t~(O l!la -~oulde1· to hitch onto the ear. N otc the 
for stabilizing but would not be lW!l:tl)ll'IJ !Pit . <m shoulder uncl pavement made by 
maximum density. ( OllllJg of the wrecker's wheels. 

The "before" and "after·" photor,raphs of 
Prnject 1841 (1"igs. 9 and 10) ~howi11g the 

Fi;_;ure 9 

Figure 10 

interser:tion of an unimpol'fant side road indi
cate the imp ortancc of understanding the 
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value of a turf cover. T here is no turf in the 
fol'egrouud where the shoulder is crmised hy 
several cars each clay. 'There j;, no turf in the 
track used in delivering to the mailbox once 
a day. But Lhcre is an excellent t urf beyond 
this where the shoulder is subjected to oc
casional. traffic. -

Meehar1ical nnulyses of five samples of the 
stabilized soil of Prnject 1841, not complet.ed 
in time for inclusion in this report, indicate 
that we have ohto.ine<l a soil mutcria.l which 
vuries frorn 25 t o 42 percent material p81lsing 
the No. 200 sieve. All the fractions over 
0.35 mm. of all the samples arc within the 
limiting aize distribution curves for Type A 
material (AASHO Spedf. M5G-42). 

Mechanical analyses of three samples from 
P roject 8438 show these to !Je withiu the 
limiting curve!! and of three samples from 
Project 8440 show these to bA within tbe 
limiting curves except that the percentages 
of the fractions retained on No. 4 sieve and 
courser are too greut. 

COKCLUSlONS 

Tl1e study to date seems to indicate the 
following conclusions for the conditions en
countered 0 11 Long Island. 

1. Mechnnicnlly stabilized soil shoulders 
can oo built which arc quite st.able under 
traffic nnd which will support o fair turf 
growth subjected to occasiol1nl use by traffic. 

2. Mil.lly of the culturul practices, such ns 
rn.kiug and rolLiug, considered essential in 
establishing turf ma.y be eliminritecl with re
sultant economies and no decrease in the 
quulity of turf required for b1ghwa.y shoulders. 

3. The use of grnnufor material such as 
stone or cinders for shouldei·s on Long Island 
is 11ot economically sound where soils such us 
those 1•eported are readily uvailable. 

4. Adequate clruinage is essential. 
5. Any type of mulch material is effective. 
6. The most economiclLI yet effective 

method of seeding used to dnte has been the 
broadcasting of seed on tm unprepared seed 
bed and covering with a light layer of sand 
which is nn effective mulch. 

7. "Topsoil" i~ not needed t,~ se6 tul'f. · . . ure 
8. T he vurieties of plants rated 

two sensons growth nre Red Foscue 
Ilrome, Orchard Grnss, Redtop ~ 
Rye, Wild White Clover, Hirdsf~t 8 

Grim AlfoUa, Yarrow. The lies-cue 
proved during the past season. 

9. Rosen Rye, seeded lightly haa 
satisfactoi·y ns a temporary g;·nss for 
seeding which will germinate q11ickly t 
preventing surface erosion or the ~ 
a11d will not compete with the per 
plants. 

10. Bate of seeding, season of soect· 
kind and a.mount of fo1·tilizAr are of r 
l0$8cr importance within reasonable Ii 

FU'l'URJ,; 8'f UDY 

In further study it is plnuned to 
actual benring vnlue of the test sho 
the spring of 1947 when the fn;,st is 
out of t he ground and the soil is ea 
A t rnok loaded llS nece$Su1·y to cause 
will he used. 

T he inclicn tion, that the top of the s 
course decreases in density with time, 
due to plant growth, will be investigated.; 

A study of the reasons for "build 
shoulders has been started. Cross 
have been taken nt various locations 
to hundredths ut 2-ft intervals nc 
shoulder and density determinations ba 
made near these locations. 'l'hese 
will be repeated to determine the 
season, weatlrnr, frost, J>fant growth, 
a.nd ot.her faotor~ wliioh may be SUl::!,"llS 
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