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year and which were improved by the con-
struction while serving as tests. The soil ma-
terial on onc of these was very high in fines
and on the other two, was very sandy.

The plan of these tests was approximately
the same as that used for the project built in
1945. The shoulder wua divided into sections
and each of these subdivided into beds in order
to study the various factors of the test. A
standard treatment was used throughout each

STABILIZED SHOULDERS WHICH WILL SUPPORT VEGET

Progress Report August 10, 1946.

H
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Figure 2. Typical Section
Total Traffic Count
7AM. 7 P.M. both roadways

l v 1 STMBILIZED SHOULDER AELAN,
+ o'or 35’ Jso'ok 72" PAVEMENT 22° .nwoJ

On project to. Count
1841 ovmmsiaiis Nreeaas 5230
By Harry H, Turga an 1’8"’433‘8“ .
Landscape Archilect, New York Department of Public Works m} ----- Al 7194

SYNOPSIS

Stabilized shoulders were built on four projects on Long Tsland in 1946
1946, and sceded with about 50 different kinds of grasses, praing, legumes
gﬂler plants o invesiigate the feasibility of growing vegetation on such

ers.

Details of the construction are given and the results to date are discusse
is indicated that vegetation can be grown on mechanically stabilized shou
which will support oceasional use by traflic.

The plants rated best aftor two seasons are Red Fescue, Smooth Brom
chard Grass, Redtop, Perennial Rye, Wild White Clover, Birdsfool
Grim Alfalfa and Yarrow.

An interesting observation is that many practices such as rolling and raki
usually considered essential, may be eliminated in this shoulder work.

The so0il was sandy with approximately less than 5 percent passing the N
sieve. The stabilizing process consisted generally in adding about 1 in. of bi
soil containing approximately 10 percent passing the No. 200 sieve and mi
with 6 in. of the soil in pluce. Average dry densities in the top 6 in. rang
proximately from 116 to 132 lb per eu ft.

H0die inspections have been made and
pt of the comparative results of

he stubilized shoulders. Analyses

ilder soils have been made to deter-
dding, density, compaction, and pore
2 f_ﬁ!ts will be made in the spring of
determine the bearing capacitics.

'DESCRIPTION OF FIELD TESTS

broject was built in the spring of
-5 was purely a test project as the
bad heen stable and grow a fair turd.
- Projects were built in the spring of

were sections of shoulder which
Nstable, at least during a part of the

project except for the variation of one factor,
for the study of that factor. Figure 2showsa
typical cross section. ! i
Figure 3 gives pertinent meteorological
data vovering the period of the tests und sail
size distribution curves 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

gurface of the soil, top growth of turfl having
heen removed, to 3 in. below the scil surface.)

PLANTS USED
All Projects:

Nearly fifty different kindg of grasses,
grains legumes, and other plants were seeded

o] -

L 1-5 pa-P'
Abstr

|

b.djoin
de sur
tenanc
i5e Tk
| maint
neers

in the

id a s
a7

or]

cluses
of th
gtabl]
oulde
at the
£ 110 i 1
above
leform

repor
each
1lders
7 CcOne
noulde
BN ance
DWe &
rious

recos]

il
W, an

1ds wi

/e 1in



R A IR - ps LT

|Abst:
1945 ' adjoi
: : JURKA—STABILIZED SHOULDERS _ . 261 B o
JANUARY |FEBRUARY | MARCH APRIL |  maAY JUNE ; Lenan
-;'32 B 13 zo 273 o i7 28 0 (7 24 3 -,-nla ;: 2 2 15 79 |e IN e of p]&ﬂt and most of these There has been no failure of the shoulder t 1
i 0 ) e e I = gll projects. under fraffic. 2. i3
g b v "‘1\(\. ‘chik ‘-‘EL‘/M\_\“ iw v,\" ‘ . na
g% AR SUVir i ! .. . Vegelatian as AfJected by Factors of Study hears
% 1P ol ) O A S S il 2 Y, O ol P Al Ly pure used for most of this Compaction: Satisfactory turl is growing
Lesno (B ERREL, cuouon : mixtu on the stabilized soil shoulder where & dry
C- CLOUDY o density of 128.3 1b per cu ft was determined in
JULY UGLST T o o for the top 3-in. layer in November 1946.
SN I T AUGHST (PCHTDEER) STTDAER. | NOVEVEER DECEMRS t. ::: 2 Poor turf is growing where dry densities
% 8o | LA J\.\,‘\\,,\P’w A anon o y 2 L RS G 20 as high as 134.7 for the top G in. were deter-
- T ™MV %j:\\’/’ i) B 4 mined in December 1945, . h 1 a
8 2o Ll L % s i ; ¢ Type of shoulder: Vegetation has failed on info:
e CI I e ol PP P 0 ol S i L2 | 8438, 8440: the shoulder built of 4-in. stone course with
- e e almleml n s l uge on thesc l-in. top soil on top and is poor on the 4-in.
mixture for s ' cinder course with 1-in, top soil on top; the
¢ % stone is unraveling. The turfl on the me-
43 chanically stabilized shoulder is satisfactory.
M Cven e cmrmmensessintie |
JANUARY |FEBRUARY MAY BrOme. . .o coneaessonnnses 32 TABLE 1 . ¥
wol_8 13 2o2rla o 17 e4)s 12 18 2 R A DENSIVIES, PRROJECT 8444 ]
80 T Bont...conrrronrmnsssass 4
w o ™\ S e i) o 3 3 i L]
2 SR e e ' | R
8 23 Sy il b Location of Test Hole e it !
T, ol Al 08 g ey 35 PROJECT 8444 e iy “:,’.’,?{:')’l close
pject (3,000 lineal ft of 12 b wide 10 s
y stabilized shoulder built in the Avemee ol t e i;t off puaventqnk ;2‘;:2 3:; stal
JULY | AUGUST |SEPTEMBER| OCTOBER |NOVEMBER | DECEMBEF 045) was reported to the lastanmual v v vy e w0 | g | g L
100 (—f—R_z8 i wﬁ $ ;?mme} 19 17 24 b is f the Highway Rescarch Board . muximum density................... 134.7 130.3 , & b
» T MY DA L : ince then, additional work hus been f a
g :E ' \ i e T mmmrv\’"‘%ﬂf\h/dﬁml he “season of sceding” test, INSPeC- 4 4o hatter than it was the first year alter ; ko
 ofi .;....." oy “l‘ L4 lal | sh i e been made.“"d. cfmmté‘ie r:' construction and better than the original turf : ‘abov
_ - P i i T W E 5y 81 | ' ed st regular intervals, and density o500 hefore stabilization of the shoulder. lefor
‘Figure 3. Meteorological Record Made from the Records of Dr. Louis Pyenson Taken & lions have been made (in November Amendments: There is no conspicuous dif-
dale, Long Island, New York "fm s;mc locatiens us those made in ference in the growth of turf due to various
" SCREEN SIZES - MILLIMETERS : treatments with organic materials, fertilizer
*4 *19 *40  *00 %200 : line . repo
. : RESULTS OriuEey .
| Madches: There is mo conspicuous differ- each
Denity ence in the growth of turf due to various types ~ 1lder
1o - | 1 :

"""'--..__- i innti ‘e SUIMIN ‘zed O{m‘llcheﬁ usad. b 2 i o) cor
g:ﬂn TS = fa? tﬁ:‘f;l; gm]-f??s E"F:lflel = Variety of Plant: Of the 33 varieties of hoiLe
P so f——HHHES M 4 iy determinati de i 1946 Dlants sown, Perennial Rye, Smooth Brome,

. T e TN inaticns made in : 5 a7 and
& o | eroszcr Beg o] - oW York Stat . Orehard Grass, Red Fescue, Redtop, Meadow
TN N ate Department of Public 4 ' .
ey v O, B = ireau of Soils Mechanics taken Tescue are the best of the grasses and Wild OWe
80 \.:&'1t b li ents of 3 ?n in gtépt,h to ‘:c:iipth of White Clover, Birdsfoot Trefoil and Grim riout
< : ; i;( ~ m;':;:‘;, o several locations. 'The top 3-in. in all Alfalfa are the best of the legumes in the order
3 L T—ii 11 1% 15 less denge than the next 3-in, incre- 8V | ’ reco
5 % Ad i Ao .~ +  Chewings Fescue was crowded out by
) o | ' s Gecreage in density in the top 3 in. P il R hers th G
20 g Past yenr may be indicated. (Sec T yo whers the praportion was &
@« - 5 |
- s lh.;,-‘,a;&:c--,-.-“}} 4 3 ~ Fescue fo § Rye by weight in the mixture. :
£ iRl b 9 Rate of Seeding: No difference is apparent
2 10¢ 10 ] ol wor [[] |ee02' densities referred to are those deter- dueto variation in rate of s_ee(ling from a mini~ P
GRAIN S1ZE {— MILLIMETERS m 0 November 1946, unless otherwise mum of 25 Ib per acre in increments of 25 Iby |W .
WLLY L BMILL ) o ] t0 a muximum of 125 Ib per acre. 3
Figure 4. Sieve Analysis of Samples at 0« to 3-in, Depth 1ds ¥
260 '
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: ; ; 1
Season of Seeding: Turf from sceding done  and water added to give ap o : S ; oy
in October 1945 und February 1946 is slightly mum moisture contont IFIJI-()?Q r the ingzemnent [P 610 Boly, fUH-OWCd by A el potiod Of. tainfs f
4l ) ! il - Fentjlj, st was 125.8 Ib per cu ft. which probably aceounts for the success of that
better than turl from seeding of April and  cluded in the water. The Matey pulfﬂ the top 3 in. ave in all cases  particular sceding
June 1945, harrowed to mix completely sha 165 107 A% dedh. 1 ey i 3 o 3
Method of Seeding: Broadeasting seec with-  compacted with o Gallion -p:)wea;. » ose for the secon 3-in. depth, Method of Seeding: Omission of the raking,

rolling, or of vaking and rolling had no affect
ot has been stable under traflic.  on the rosultant turf. The seeding of October

1st was done by broadeasting sced without
s Affected by Fuctors of Study preparation of the seed bed and then spreading
.. A satisfactory turf developed sand over the sced,_usipg a sand spreader fe.d
ﬁra area but the densities are not  from a truck to which it was attached. This
cept for one location where seed-  Wus very successful.
ot becn done as this is reserved
of the test of season of seeding,
dry density for the top 6 in. is This project is a section of shoulder approx-

out any other operation resulted in just as good 285 Ib pressure per inch of trea

turf as that resulting from removing weeds, of the shoulder was rakeq befo;

raking, seeding, raking and rolling. This Seeding was done with g spreade

scecling wus dome Cctober 19, 1945, Broad-  of the shoulder was rolled after

casting seed on Tebruary 18, 1046 resulted in  the Gallion with the roller empt:

a good turf. {weight = 3% ton, 42 in, widh),
TABLE 2

FHOULDELR STARILIZATION DENSITY REPOLLT
Projert No. 8444

' PROJECT 8438

e Lo bl 1945 ot imately 1,000 ft long und 12 it wide on each
: Average ' i ol
Stalion Ofisct Depth Diry ; : ver"ﬁ;ﬂ?:lt 6o, TABLE §
Density Lo Dr o || alonlus $II0OULDER STABILIZATION DENSITY REPORT
Top 6 in. Density Denyity Content Dry Malatd Projoct 8440 Nov. 1046 "
Density Conten :
A Top 6 in. (Approx.
7 in. wiasft | Bewft | o fi % . I/ ft o 1 o Dy e YERURE Tan 6 10, Chptooni)
457-+00 2.0 03 126 .8 125 % 116.4 7.8 10,7 g0 Depil Tensity Deensity Content Dry Moistare Condition
f‘v:gl- %‘égo }ﬁ g %gg * Nensity Content of Turf
e, . ' 129°0 17.5 9 4 124.9 .
S - Fou | 13900 Yoh 53 g in. thfcu 1t ek It % ffon % '
644 . 1410 134.0 5.1 -3 131.0 123.0 6:8 © 1255 5.4 tood IC
450-+52 6.5 0-34 124 5 121,56 115 9.0 120.8 7.8 3 51 133°0 1280 4.0
3-8 138.5 13¢.0 6.5 {30t 120.5 123.8 4.4 G
-0 142.1 185.8 5.0 9.5 0 137.7 120.2 8.5 132.1 6.1 ot seeded
450450 110 0-3 115.1 1207 112.0 7.9 1230 6.4 3 4 142.5 135.0 67 E
3-0} 142.3 1357 5.0 e 1209 125.8 3.1 - :
8;-41 129.5 183.5 4.5 B8 031 1219 116.9 42 118.5 4.4 Fair i
458460 2.0 0-3% 134 7 130.0 1214 T 130.2 6.1 3151 1554 1200 5 : b
3164 1461 1391 8.1 Bi-0 115.0 108.7 5.4 " i
6303 1371 130.5 5.0 8.5 0 -3 120.5 1207 7.2 1225 5.8 Fair !
458460 7.0 %?—_gi 116,90 iggg }ggg 'gﬁ 118.9 8.0 3181 139.7 124.3 4.1 . ¢
35, ; 132.5 5.5
B | mE | E | e | s — L ;
45860 10.5 0-3 113.7 120, 112 : : .
A 361 188.9 1231 4.7 B s v e e e e S S 124,64 5.3+ [
63-0 1300 125.7 3.5
470410 5 2.0 0-84 130 0 1358 1282 5.8
8.0 et i 1257 et a7 Id side of 1 : d
10.0 0-8; 1180 . ; 5. : . . R !
S i i L i i o Balt hay in varicus depths, o side of a road running east and west. The
5.0 -6 122.0 1328 1221 o € needles, beech leaves, cinders, svil was sandy, one sample of it containing ]
483-+00 ]gﬁg g:g: HH 11§§]1 izgf} 83 hanure and pent moss, sand and  only 4 percent of material passing the No. 100 ‘
ere used as mulches in test beds  sieve. This portion was not stable under i
BiTRET 8440 A portion of this shoulder was two check beds. Thel:e .is no tra&jm. The__re was very littie vegetation. . [
Soil Material test of season of seeding and a porti Apparent, due to this variation in Binder soil containing 10 percent pussing
: ) ! of kind of mulches, Over the o the No. 200 sieve was added and mixed to a N
Project 8440 is a section of shoulder ap- pn¢ yoed for a test of the variety: _ Of Plani: One section of shoulder depthof 6in. Fertilizer and lime were spread 2!
proximately 600 [t long and 12 ft wide which 1, hay was sproad by hand at the dwith Red Tescue only. This see- Dy hand and incorporated to the full 6-in. o

had a s.*m.(ly a0il clontaining less than 3 percent about two tons per acrc and this
of 1naterial passing the No. 2[}0 meva and ool with il whioliwas spread
5 percent passing the No. 100 sicve. It was ing machine fed from a truck to whic
unstable under fraffic. There was no vege- akEakad.

0ped u much better turf than the 9epth during the mixing process. Wator wag r
0f the shoulder which was seeded then added to approxinately the optimum
moisture content, the material 1nixed, shaped

¢ of grag i ;
guass and legumes huving » and compacted. The shoulder waz then r

ge of Red Feseue.

tation, o Seeding: The general area was raked and seeded in the usual manner, rolled
- H . S by th - roller, ty of water, gal
Construction : ) Density 25th.  One bed was seeded July m)ulclf 20‘:":‘31(110 ii’ t.:rnp le l'w?tiﬂ, %9- % 1‘3_41?'
e v ; : g T A th spread and covered lightly by soil,
The binder soil available contained 11 per- o dondi bR b Uﬁ'llst 27th and another Qcto- aveapt i noted below
cent material passing the No. 200 siove. The maximumn dry density %€ have ull resulted in a better P _ s f
About 1 in. of binder seil was spread over the  enalyses in Novemnber 1946 were 145 L th Portions of the shoulder were used for the

af from the original seeding of tests of the various factors as listed under (o

shoulder area, disced in to a depth of 6 in.  top 3in. and 135.0 b per cu £t for th The seeding of July 21st was resulis

1€

Ve
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264 DESICN

of [rom 4 to 6 in. of top =0il and 6 in, = of gand
underlaying this top soil were plowed and
disced. Some sand was brought in from out-

‘expectation that greater densi-

RESULTS be obtained as well as a larger

to doubling ov tripling the stan,

Density seeding which was 100 b per ac

The maximwn dry density obtained was PROJEOT 1847 TABLE b side sourees and added where necessary. 'ljhis
130.0 Ib per cu ft for the top 4 in. and 1320 - _ | ] _ W material was th?n th_oroughly mixed by dise-
1b per cu ft for the depth from 4 in. to 7 in, S0t Malerial Vehicle et acre ing. The top 6 in. of u portion of the shoulder
The average density for the 6-in. depth of four This project is a highway i ‘ was bladed uside to permit rolling 01-' Fhe. sub-
tests 18 125.7 Ib per cu ft.  The top 8in.isless  from Babylon through an areq Hydu_u;ldc 13 ton gmde and wag ther_n replaced. Tertilizer a.nd
dense than the next lift of 3 in, In three of the  gandy loam soil. At the time I- """" :{]?‘A 120 flc:sn lime werc adt;led L the process. of adding
four test holes.  (See Table 4.} struetion of the road 6 in. of top ; el e Hay Fin water to obtain optimum moistute: content,

The shoulder has been stable under trailic. from outside sources was Sprog 2 except in those areas where tests of organic

Vegetation as Affected by Faclors of Study shoulders, T, the spring, i fiN TABLE ¢

waa leaving the ground, this sho
badly rutted by traffic and wag fy
unstable that vehicles were mj

BHOGLDER BTABILIZATION DENSITY REPORT

Compaction: There is a good growth of Project 1841 Nov. 1045

turf at the location where a maximuim density

of 130.0 was determined, indicated that the top soil wag yy . . Average Top 6 in. (Approx.)
. Depth D\\'eq Dry Moisture
sty Density Content Dry Moisture Condition
TARLE 4 Density Content of Tarf
SHOULDER STADILIZATION DENSITY REFORT =
Project 8438 Nov. 1948 iy Wfouft th.cu fi % Hocufi %
g —g %g;g iggg l?g 123.0 16.6 Excollent
o i el ol . ,
1 ; Wet Dry Moisture Avernge Top § LR8 o e L 19
Station Offeet Depth TDensity Densily Content Dry Vioieard ‘ 3 g.?_ :? iggg E;.‘f‘ gg L i Heualish
Density Content 6 —8.5 134.0 1266 3.4
Iz 0 - g %gg,a 117.4 5.2 118.3 0.1 Good
it in. Iien 1t Thfen Ji % Wion ft g, g g Ry He. el . ]
151488 L 2.5 0 4% T 1363 136.0 5 1310 42 0 -233 1386 128.7 5.8 120.3 1D, Good
W i 136 5 132.0 3.4 4.3~ 5.6 1320 117.8 12.0 * v
! 754 1278 132.8 26 5.6- 0.0 136.5 1190 148 !
181488 L 5.5 0= 3 135.0 128.2 5.2 131.8 4.2 0 -3 137 .2 125.3 9.5 122.8 10.4 Cand
33-T3 140.0 1354 3.2 3-8 133.0 119.2 11.4 g
7i-yl 1g2.7 129.2 3_; - ; 3 vy, lgg.n %gg.o 14.0 5
183452 R 30 0 -2 131.0 118, : .2 8, - 27 134.8 8 1.7 123.2 il Good
& ER 138.0 120.8 7.1 23 -6 138.7 125.7 10,4 £
§ 0% 1414 136.0 4.3 B -0 136.5 119.2 14,6
18706 B 2.5 0 -3 132.5 1191 1.1 118.4 13.0 0 -3 15400 1208 i 122.8 115 Good ~
36 1310 - 114.1 148 3 -6} 1390 124.3 i1.4
g -81 i36.2 1350 5.2 6 -0 135.3 121.2 i
S e ey 125.7 7.+ 0 -84 121,93 97— 122.2 05
s B4 61 12243 10—
- o+ 181,45 14

Amendments: The use of tankage plus sand along o portion of the road

muriate of potash and of chicken manure und
peat moss incorporated in the 6-n. stabilized
course gave better results than 5:10:5 fer-
tilizer when used ot rates giving approximately
comparable applications of the waricus cle-
ments.

Mulches: There waz no conspicuous differ-
ence of turf due to the type of mulch used.

Variety of Plant: Red Fescue and Redtop
were the grasscs eonspicuously suceessful from
the pencral seeding. Weeping Lovegrass,
Field Brome, Perenniel Rye, Italian Tiye,
Washington Brome, Red Fescue, Orchard
(irass, were the best of thirty varieties sceded
in the order given within the arca of fest of
varieties.

Rate of Seeding: Therc is no difference due

of 3,000 it of this portion was choser
test. Analysis of the top soil indi
content of silt and clay of GO pe
the sand underlayer of & percent
No. 200 sieve, Soine areas wers nobpos
drained and had an impervious I
under the sand layer. The shoul
“byuilt up.” There was an excellent

Plan

On all the other projects the soil 1

used for stabilizing approached f-‘

limiting grading eurve specified by Al )

for stabilized base and surface ;‘,Oull'fl?;-" on
oulder ; .

proposed to conatruet the sh d the “luit i Bt 4

project so that the material for the 8 ero L. :
course would approach the uppef Pladed off. The resulting depth

on of flaer material in the mixture,
ditional information could be ob-
I the minimum pore space or max-
1sity permitting plant growth. Im-
it of the stability of the shoulder is
eXcept in those areas where impervi-
0il, togother with the lack of positive
areates water pockets.

Planned to vary compaction in cer-
; S along the shoulder. The standard
t, except, where varied for study of
OIS of the test is given in Table 5.

fertilizers and of top application of fertilizer
were made. The sofl maferial was then
thoroughly mixed, shaped and compacted.
Most of the shoulder was raked before seeding.
Beeding was done with a seeder aud a part of
the seeded nrea rolled. A muleh of salt hay
was spread by hand und covered by a light
layer of svil, spread by the sander, Portions
of the shoulder were overseeded belore muleh-
ing, after mulehing and after mulehing and
spreading soif,

RESULTS
Densily

We falled to obtuin the expected preater
density, the average of scven tests for the top

—J_—
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6 in. being only 1222 1b per cu ft, the max-
imum 125.8. The top 3 in. was less dense
than the next 3 in. in five of the geven test
holes.  (Sce Table 6.)

Vegelation as Affected by Factors of Study

Amendments; There Is no conspicucus dif-
ference duc to the use of organie fertilizer as
compared with inorganic fertilizer, The area
whieh received surface application ol fertilizer
showed a quicker germiuation and a morce
vigorous carly growth but thig cffeet was ob-
scured by early summer and ihereafter.

. 4 i

I

Figure 5

Mulches; There 18 no conspicuous differ-
ence due to the variety of muleh used although
beech leaves resulted in a slower development
of turf,

Vardety of Pland: Creeping Red TFescuc,
Weeping Lovegrass, Redtop, Meadow Fescue,
Perennial Rye were tMe hest of the plants
seeded in the order given. Competition with
weeds was more of 4 problem than growth in
a dense soil in thig test. In the general seed-
ing Red Fescue was the most successtul

Season of Seeding: On October 1st portions
of the shoulder were seeded by broadeasting
without preparation of seed bed and then
covered with sand spread by the sander. The
resulting turf is better than ihat from the
sceding of last spring,

DESIGN

’ fURKA
Method of Seeding: Rakiy
after seeding, and rolling had 4,
turf resulting. E]-we;rseuﬁi_ug: b&}fﬂ
mulching had no affest on regyy 3
though the germination wyy 0
where the overseeding wag done oy
light soil cover placed on the mu]'ﬂh

change of the stabilized course
a factor in Build up of the shoulder.
] Bennett, Prineipal ]?,_ngjnem: of the
reau of Soils Mechanies advises us
» include up to 6 percent organic
cular soili for stabilized shoulders
arm o atalility. ]

ree photographs of Froject 8440
5. 0, 7) illustrate the improvement
L ers by stabilizing and sceding.

£ ]'Jl'-‘fo

DISCUR3ION

All the test shonlders were Il § cull
the surface of the pavement ape r
$in. to 1in, per foot away Trom the

Where vegetution did not, develq
the pavement the level of the s
soon lower than the pavement by 15y
or more. It might not be good py
construct the shoulder lower thyn

Figure 7

ment, unless a transition of Dituminat
terial was userl. '

Failnre of the turf resnlted {rom
occasional use. Mail delivery once
eaused failnre of the turf on the wheel

Soil which did not contain weed §
ported o more pure stand of the pla
than did a topsoil containing weed
remains o be determined which will
better turf in time.

The lesser densities of the top 0 o .
layer of stabilized shoulder soil as ol
with the 8-n. to 6-in. layer affer &
growth seems to indicate a decreasc oL
in the former, possibly due to the effect!
growth since the eompaction wus donem
6 1in. or more, Further study of this 8U
needed and if the sssumption is co¥i
method would be changed to build &
course with 2 in. or 8 in, of goil over
would be material satisfying the spes
for stabilizing but would not be ¢om]
maximum density.

Figure 8

16 5 shows the hazardous eondition exist-
2 before treatinent.
 shoulder stubilized by incorporation of

soil and compaction just before seed-
Figure 7 shows the tuif existing on the
shoulder the following November.
Bure 8 is a photograph of the same project
&1 the opposite direction, which is evi-

of the stulility of the shoulder. A car
off the shoulder and was stuck in the
of the hackslope. A wrecker stood on
: oulder to hiteh onto the car. Note the
% on shoulder and pavement made by
g of the wrecker’s wheels.

STABILIZED SIHOULDERS

Tigure 6 shows the -
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The “before’ and “wter” photographs of
Project 1841 (Fige. % and 10} showing the

Fiiure 9
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Figure 10
intersection of an unimportant side road indi-
cute the importance of understanding the

i
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vulue of a turf coyer. There is no turf in the
foreground where the shoulder is crossed by
several cars each day. Therc iz no turf in the
track used in delivering to the mailbox once
a day. But there is un exccllent turf beyond
this where the shoulder is subjected to oe-
casional traffie. -

Mechanical analyses of five samples of the
stabilized soil of Project 1841, not completed
in time for inclusion in this report, indicate
that we have obfained a soil muterial which
vuries from 206 to 42 percent material passing
the No. 200 sieve. All the fractions over
0.35 mm. of ull the sanples are within the
limiting size distribution curves for Type A
material {AASHO Specil. M56-42).

Mechanical analyses of three sampies from
Project 8438 show these to be within the
limiting curves and of three somples from
Project 8440 show these to be within fbe
limiting curves except that the percentages
of the fractions retained on No, 4 sieve and
courser are too great.

CONCLUSIONS

The study to date seems to indicate the
following conclusions for the conditions en-
countered on Long Island,

1. Mechanically stabilized soil shoulders
can be built which are quite stable under
traffic and which will support a fair turf
growth subjected to occasional use by traffic.

2, Many of the cultural practices, such as
raking and rolling, considered essential in
establishing turf may be eliminated with re-
sultant economies and no deerease in the
quality of turf required for highway shoulders.

3. The use of granulyr material such as
stone or cinders for shoulders on Long Island
is not economically sound where soils such as
those reported are readily available,

4. Adequate drainage is essential.

5. Any type of mulch material is effective.

6. The most economical yet -effective
method of seeding used to date has been the
broadeasting of seed on an unprepared seed
bed and covering with a light layer of sand
which is an effective muleh.

DESIGN |

7. “Topsoil” is not needed 4,
{77 i A

8. The varieties of plants
two seasons growth are Red Fesoy
Brome, Orchard Grass, Red
Rye, Wild White Clover, Birdstoos:
Grim Alfalfa, Yarrow. The Tosoya
proved during the past season,

9. Rosen Rye, seeded lightly, hag
satisfactory as a temporary grass f,
seeding which will germinate quickly, gh
preventing surface erosion of the
and will not compete with the
plants, '

10. Rate of secding, searon of sa
kind and amount of fortilizer aye of
lesser importance within rensonablg

FUTURE STUDY

In further study it is planned
actual bearing value of the test sho
the spring of 1947 when the frost is
out of the ground and the soil is
A truck loaded as necessary to caus
will be used.

The indication, that the top of the ste
course decreases in density with tim
due to plant growth, will be investigal

A study of the reasons for “build
shoulders has been started. Cross
have been taken at various locations
to hundredths at 2-ft intervals
shoulder and density determinations
made near these locations. These
will be repeated to determine the ¢
seuson, weunther, frost, plant growth
and other factors which may be sugge
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