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on the cost of shou1dGr rnaintenanceo In this tabulation I have givon cost per mi.le 
of shoulder maintenance on two types of pavement; group number 2 being concrete and 

0 the.r rigid-type slabs; and group number 3 being the flexible type 1 including sur
face-t.reatod gravel and bituminous concrete on gravel base. 

1949-50 

COST PER MILE FOR SHOULDER MAINTENANCE 

GROUP IT ( Cone-Rigid) 
GROUP III (Flexible) 

ZONE I 
65 
lb 

II 
105 

52 

III ----
117 

56 

IV 
126 

72 

(MrQ Downey showed $ slides illustrating some of the practices mentioned in 
the .first part of this paP.er.) 

EXPERIMENTAL SHOULllER STABILIZATION 

Report of Bureau of Materials 
Division of Highways 

Illinois Department of Public ·works and Buildings 

PURPOSE - InasrrDJ.ch as the shoulders are an essential part of the highway, 
it is necessary that they be firm so that vehicles may stop in an emergency out of 
the way of other traffico The purpose of this experiment is to develop a method 
of stabilizing earth shoulders by mixing soil with granular materials and at the 
sarn.e time provide conditions under which desirable turf grasses would have an ac
tive growth. 

·while other methods of shoulder construction have been tried with some suc
cess, the main idea in connection with the stabilized turf shoulders was to build 
stability and retain bc:nuty in the roadway; in other words 1 provide simultaneously 
a relatively high load-supporting value in the shoulder and a shoulder surface that 
would lend itself to the problom o.f landscapin0 , especially on the express highway 
system. 

This experiment was a joint project~ the participating agencies being the 
Cook County Department of Highways 1 _the BureR.u of Public Roads, and the Illinois 
Di vision of Highways o · 

:WCATION OF EXPERIMENT - The experiment is located on a section of port
land-cement concrete pavement, designated as Section 100-1011, F.AuS. Route 113, 
F.A .. Project S-1$8 (1), Cook County; this section is on the Lake-Cook County Line 
Road just west of Rand Road. The experiment extends from Station 207+00 to Station 
226+75, from 1,600 to 3 ,boo feet west of Rand Road. · 
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o.n the cost o.f shoulder maintenance. In this tabulation I hav0 given cost per mile 
o£ shoulder maintenancG on two types of pavement; group number 2 being conc:l"ete and 

0
ther rigid-.type slabs; and group nwnber 3 being the flexible type~ including sur

f ace-treated gravel and biturd.nous concrete on gravel base. 

1949-50 

COST PER. MILE FOR SHOULDER MAINTENANCE 

GROUP II (Cone-Rigid) 
GROUP III (Flexible) 

ZONE I 
65 
16 

II 
105 

52 

III 
117 

56 

IV 
126 

72 

(.Mr 0 Downey sho"Ulfed 8 slides illustrating some of the practices mentioned in 
the first part of this pa l?er o ) 

EXPERIMENTAL SHOULDER STABILIZATION 

Report of Bureau of Materials 
Di vision of Highways 

I.llinois Department of Public Works and Buildings 

PURPOSE - Inasmuch as the shoulders are an essential part of the highway~ 
it is necessary that they be firm so that vehicles may stop in an emergency out of 
the way of other traf:fico The purpose of this experiment is to develop a method 
of stabilizing earth shoulders by mixing soil with Granular materials and at the 
same time provide conditions under which desirable turf grasses would have a.n ac
tive growth. 

While other methods of shoulder construction have been tried with some suc
cess, the main idea in connection with tho stabilized turf shoulders was to build 
stability and retain beauty in the roadway; in other words, provide simultaneously 
a relatively high lo3.d-supporting value in the shoulder and a ohoulder surface that 
would land itself to the problem of landscaping,i especially on the express highway 
system. 

This ex.ped . .mont was a joint project~ the participating agencies bein8 the 
Cook County Depart:rnent of Highways, _the Bureau of. Public Roads 1 and the Illinois 
Division of Highwayso 

LOCATION OF EXPERIMENT - The experiment is .located on a section of' port
land-cement concrete pavement 9 designated as Section .l00-:1011, F 4A.S o Route 113, 
F.A~ Project S-188 (1), Cook Collnty; this section is on the Lake-Cook County Line 
Road just west of Rand Roado The experiment extends from Station 207+00 to Station 
226-.-75 , from 1,600 to 3,600 feet west of Rand Ro ad Q 



GENERAL DESCRIPTION - Twenty t est sections , in which the methods of treat_ 
ment varied, were included in the experiment. Types 1 to 6, inclusive, were con
s.tructed under the specifications writ ten by the Cook County Department of Highwa;y-8 
and Types 7 t o l6, inclusive, were constructed under t he requirements of the Ill i
nois Division of Highways. All test s ections are 10 f eet in wi dth , t he width of 
the pavement shoulders Types 1 to 6 being 200 f eet in lengt h and Types 7 to 16 
100 feet l ongw The project was constructed by contract, the contr actor being E. A. 
Meyer Construction Coo , North Chicago, Illo Any work subsequent to ·the original 
construction, such a s filling ruts and reseeding, was done by state maintenance 
forces. 

SHOUIDER SOIL AND GRANULAR MATERIALS - The shoulder soil on t he project is 
a heavy clay which classifies as eit her an A6-7 or an A7- 6 soil. It has a hip,h 
optimum moisture content and is very unstable in wet weather. The soil-aggregate 
mixtures used i n the various t ypes of shoulder treatment were as f ol l ows : 

Percent u.c,;e in 
Liix'unres 

~ Aggr egate Aggregate Soil 
1 (Limestone ~ 33 67 
2 ( 50 50 
3 (Scr eenines ) 67 33 

4 (Int ermediate ) 33 67 
5 (Grado Crushed) 50 50 
6 (Stone ) 67 33 

7 ( ) 90 10 
7A (Grude 4 ) 95 5 
8 (Crushed Stone) 90 10 
8A ( ) 95 5 

9 ( ) 90 10 
9A (Grade 8 ) 95 5 

10 (Crushed Stone) 90 10 
lOA ( ) 95 5 
11 (Pit- Run ) 95 5 
12 (Grn.vcl ) 95 5 

13 (Grade 9 ) 95 5 
14 (Gravel ) 95 5 

15 Granulat ed Slag 90 10 

16 Grade 4 Cr. Stone 90 10 

The gradations of the mixtures of soil and aggregaten and t he plasticit y 
indices of the ·portion of the mixtures passi ng the No. 40 sieve are given in Table 
la 

CONSTRUCTION - Construction was started on September 7, 1948 , and completed 
on October 1.4, 194.$. 
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O.n Types 1. to 6 -, inclu.sl ve, the shoulder soil was excavated to the depth be-
Yi the finished g:r·ade line shown on the plans.. A layer of soil was placed on the 

l@bgrade and covered with a laye~ of aggregate, the depth of each layer being such s: to give a .mi.xtm·e of. the specified proportions (see table above)o The aggregate !ad son. were mixed in p1ace with a '72-i.nch Seaman Pulvi--Mixer, shaped with a blade. 
grade.r, and compaded by means of a tbree".wheel ro:Uer.. Following this, fertilizer 
Jf8S wo:rked into the upper 2 inch of the mi:x.ture, ½ inch of topsoil spread, a,nd the 
g.eed sowno The su:rface was then lightly rolled and the areas designated in Figure 
~ 11ere mu.lched with straw .. 

In case o.f Types 7 t o 16 the shoulders were ex(~a-vated to the specified 
depth and the .required amounts o.f agg.r.egate and soil were deposited on the pavement 
and miXed with a motor patrol. grader. -The mixture was placed on the subgrade in 
t110 or three layers, depending on whether the finished depth was to be 4 or 6 inch, 
and all but the top layer separately compacted by means of a three-wheel roller 
weighing J tons .. 

After co.m.pactio.n of the lower .c.ourses, the upper 2-inch layer of soil and 
aggregate was mixed witb the fertilizer and placed without compacting. One inch 
of topsoil was t hen sp·r·ead and the seed sown. This was followed by a light roll
ing; the a:reas designated in Figure 1+ were co1rered with a st·ra:w mulch. 

Typical cross--sectiohs for the diffe;rent types are shown in Figures l and 

FERTILIZER. AND SEID - It was first planned to spread topsoil for the seed 
bed to a thickness of ¼ inch on Types 1 to 6 and ½ inch on -Types 7 to 16. It was 
found that these amounts were not sufficient due to voids in the surface of the 
stabilized mixtures; consequently, the thicknesses of topsoil were increased to 
½ and 1 inch, respectively .. 

OommerciaJ _fertilizers consisting of mixtures of nitrogen, phosphoric acid 
and potash, in the indicated percentages, were used, the nitrogen being supplled in 
the for.m of an inorganic chemical. On Types 1 to 6 and 8-7-3 mixtu.re was us_ed. 

On Types 7 t.o 16 it was planned to use a 10-10-10 mixture, but material of 
this compos.ition was not available. A mixture of the percentages 8-7-3 was substi
tuted and the plan quantities increased slightly but not in sufficient amounts to 
offset the difference .in percentage composition. The amounts of fertilizers actu:
ally used o.n these types were more a matter of convenience in measuring the quan
tities in the fieido For example, Types 7, ?A, 9 and 9A were set for 23 pounds 
each, but since the fertilizer was furnished in 50-pound bags it was easier to di
Viele the contents o.f the bags int.a equal parts of 25 pounds each. 

The quantities of seed, fertilizer and mulch .materials used are shown in 
Figures 2 and 4o At the time of the original seeding, tests "Showed the seed used 
on Types 1 to 6 to have a purity of 80 percent, while the seed used on Types 7 to 
16 had a purity of 90 percento The plan quantities were therefo;re increased pro
Po.rtionately in order to provide the full amounts of pure, live seeds. 
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On Type'.:< l to 6 1 :inclusive , the s houlder soi1 was excava.ted to the depth be-
;V the finished grade line shown on the planso A .laye:r of soil was placed on the 

;~i,grad; and c~vered wi.th_ a laye.: ~f aggregat~, the depth o.f each layer being such 
a6 to g:i.ve fl. m1.xtu:re of the specified proportions ( s ee table above ) ,, The aggregate 
aticl so:i l were mixed in place with a 72.-inch Seaman Pulvi.-Mixer ~ shaped with a blade 
srade:r. , a~d, compaded by· rnea:1s of a three~ .. wheel ro1~er . Foll.owi:1g this, .fertilizer 
~s worked :1.nto the upper 2 . . inch .of the mixture , ½ inch of topsoil spread , and thE\ 

110
ed _sowr1.,. The ~u:rface was then lightly ro.Ued and the a:r-eas designated in Figure 

2 were mulched wi.th st.raw o 

In caso of Types 7 to 16 the shoulders were excavated to the specified 
depth and the required amounts of aggregate c1nd soil were deposited on the pavement 
and mixed with a motor patrol. grader . -The mixture was placed on the subgrade in 
t\'fO or three layers , depend.i ng on whether the finished depth was to be 4 or 6 inch , 
and all but the top layer separately compacted by means of a three-wheel roller 
weighing 3 tons o 

A.fter c;ompaetion of the lower c.ourses , the uppe:r 2-inch layer of soil and 
aggr·egate was mixed with the fertilizer and placed without compactinr;. One inch 
of t,opsoi1 was then spr·ead and the seed sown . This was followed by a light roll
i ng; thG a~reas desienated in F'igure 4 were covered with a straw mulch. 

Typical cross--sections for the diffe.rent types are shown in Figures 1 and 

).o 

FERTILIZER AND SEED - It was first planned to spread topsoil for the seed 
bed to a thickness of ¾ inch on Types 1 to 6 and ½ inch on -Types ? to 160 It was 
:feund that thes e amounts were not sufficient due to voids :in the surface of the 
stabilized mixtures; consequently, the thicknesses of topsoil were increased to 
½ and :1 inch, respectively. 

Commercial fertilizers consisting of mixtures of nit:rogen, phosphoric acid 
and potash, in the indicated percentages, were used, the nit.rogen being supp.lied in 
the form of an inorganic chemical.. On Types 1 to 6 and S-7-3 mixture was usedo 

On Types 7 t.o 16 it was planned to use a 10-10-10 mixture~ hut, material of 
this composition was not ava:ilable. A mixture of the pereentages 8-7-3 was s_ubsti
tuted and the plan quantities increased slightly but. not in su:fficient amounts to 
offset the difference in percentage compositiono The amounts of fGrtilizers actu:... 
ally used on these types were more a matter of convenience in measuring the quan
tities in the fie,ld., For example~ Types 7 • 7A, 9 and 9A were set for 2.3 pounds 
each, but since the fe:rtiliz.er was furnished in 50-pound bags .it was easier to di
Vid.e the contents of the bags into equal parts of 25 pounds each. 

The quantities of seed, fertilizer and mulch materials used a.re shown in 
Figures 2 and 4. At the ti.me of the original seeding, tests showed the seed used 
on Types l to 6 to have a purity of 80 percent, while the seed used on Types 7 to 
16 had~ purity of 90 percent,, The plan quantities were therefore increased pro
Po.rt.iomtely in order to provide the full amounts of pure, live seeds., 



In th~ spring of 1949 it wc1ri found that.the seed oriP,inally pla nted hact not 
properly germinated and there was poor grass coverage. Consequently, on May 5 ana 
6 ~ 191+9, all of the test sections were lightly harrowed, plank dragged, resown with 
the following mixture at the rate of 150 pounds per acre, and lightly rolled 0 

Kind of Seed 
Kentucky Bluegrass 
Redtop 
Perennial Ryo Grass 
Timothy 
Sweet Clover 

Percent in M:Lxture 
25 
25 
25 
15 
10 

By mid-July~ 1949 1 there was very good grass coverage on Types 7 to 16, 
particularly of sweet clover ;:i.nd blue grass~ 'rhe coverage on Types 1 to 6 was poor. 

The portion of the shoulders disturbed in the traffic tests, described 
later in this report i were leveled with a blade grader, ~ to 1 inch of topsoil add
ed and smoothed~ and reseeded with alta fescue at the rate of 100 pounds per acre

0 

TRAFFIC TESTS - On April 5~ l950~ traffic runs were made to test the stabil
ity and rutting properties of tho various types. This particular time was selected 
for these tests since the :Shoulders probubly approximated the most adverse moisture 
condition to be anticipated~ The ground had been free of frost for only a few days 
and rain or snow had generously precipitated several days prior to the traffic tests. 

A 1950 Pontiac sedan, with four passengers, was first driven over the shoul
ders at a speed of 5 miles per hour with the right wheels just off the pavemento 
Five passes were made in the same wheel tracko The rutting was negligible on nil 
typ0s, except Types l, 2 1 and 3 on which the rutting was pronounced. 

Following this 1 three passes wore made with an FVID dual-tired truck carry
ing a load of 18i900 pounds on the rear axlo and 12,000 pounds on the front axleo 
The truck was driven at a speed of 5 miles per hour with the right wheels 18 inches 
from the pavement edge. Each pass was made in tho same wheel tracko 

Contours of the ruts and extrusions at the one-third point of each type 
were made by a specially designed profilometer o This device, operated manually, 
projected the contours of the ruts to full scale on rr cardboard by a pencil fasten
ed to the end of a perpendicular upright which was moved horizontally across the 
shoulders on a fixed rodo The upright was free to ritovo vertically and was kept in 
contact with the ground by a small roller. Previous to the traffic tests otakes 
were set to hold the profilometer in a level position~ Readings wore taken prior 
to tho tests to establish the ori8inal profile of the shoulders" Since the truck 
displaced much of the :rm.tcrial in the ruts cc1used by the passenr,er car, no readint~s 
of the car ruts were takeno 

The depth of the ruts wore determined from the profilometor chc?..rts by tal<
ing an average of two readings~ which actually was an averago of four ruts since 
the dual tires made two rutso Figures 5 and 6 are typical charts obtained using 
the profilomet er. 
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The average depth of rutting of the various typeo after the truck passes are 
given in Table 2 . 

MOISTURE AND CBR TESTS - While t he traffic tests were beinr; made, samples 
of the original shoulder soil and the soil- aggrer,ate mixtures were taken for iroi s 
ture, Proctor dGnsi t y ~ und California BearinG Ratio t ests . These tests were made 
in the laborat ory and the results are shown in Tables 2 and 3 . 

SOME CONCLUSIONS OBTAINED FROM EXPERIMENT - From Table 2 i t i,~ noted t hat 
TJPBS 9, 9A , 10, and l0A offered the greatest resistance to rutting , Types 9 and 
9A giving the most consistent results . These four types consisted of mixtures of 
orade 8 crushed stone and soil , Types 9A and lOA contai nins 5 percent soil 1.l11d Types 
9 and 10 10 percent. Considering the results on these four types, it would ap
pear that 4 inches of thickness of stabilized mixture , Ti'JPOS 10 and lOA being 4 
inches and Types 9 and 9A 6 inches in thickness , would give adequate support to 
occasional traffic~ 

It may ·also be noted from Table 2 t hat ~JPe 9, 9A , 10, and lOA showed the 
best bearing values in t ho California Bearing Ratio tests . Typos 1 to 6 , inclu
sive, and Types 11 and l 2 showed the lowest CBR values and tho least resistance 
to r uttingo Types?, 7A? 8 , 8A, and 16 showed eood CBR bearine values but fair 
to poor r esult s in the traffic tests. Type 15 , containine granulated slag , show
ed r,ood CBR values but poor results under t r affic. 

An observation from this experiment, which may be of importance .in stabil
ized-shoulder const ruction as indicated by the data in Table 3, i s the fact that , 
regardless of t ho t ype of soil-agr;rega.te mixture, there was very l ittle variation 
in the moisture content of the sub~radc soil under the different t ypes of mixtures . 
The average moisture content of the subsoil~ at the time of t he traffi c tests , was 
1708 percent which is only slightly higher than the optimum f or the subsoil& On 
the other hand ~ the mixtures varied widely in moisture content , the highest beinc 
found in Types 1 to 6 and 16 • 

All types showed good Grass growth from the var ious seedinBs , except Types 
1 to 6 and l5 o Hmo'{ever, the alta fescue seed, oown in May 19;:iO , followine maint e
nance of t he shoulders after the traffic t esto , has shown good gr owth on Type 15. 
The alta fescue ha3 shown the best result::i of any of the s oed:3 and will bo observ
ed for possibi lities in case of future plantings on granular shoulderso 

No definite conclusions could be drmm r elntive to the results of the kinds 
of .seed, f erti lizer~ and '.'!!U.l.ch materj_al s orir,inally used because of failure of the 
first s eeding. The failure oi' t he seed to germinate was undoubtedly due to mois
ture and weather cond.i tions and not to the !Interial and methods usedv The original 
soedine operations were completed on October 14, 1948 , and the first heavy frost 
occurred four days l ater. The total precipitation during October and November was 
Ov62 and 2~41 inches, re:..1pectivcly , and the lowest temperature in November was 23 
dego F . The weather conditions wore against the proper germination of the seed. 
It i s believed, however, that the fertilizer was very beneficial in the ultimate 
development of the, t urf a.nd that some fertilizati on is necessary on granular shoul 
ders. 
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The average depth of rutting of the various types after the truck passes are 
given in Table 2. 

MOISTURE AND CBR TESTS - While the traffic tests were being made, samples 
of the original shoulder soil and the soil-aggregate mixtures wero taken for mois
ture, Proctor density, and California Bearing Ratio tests. These tests were made 
in the laboratory and the results are shown in Tables 2 and 3. 

SOME CONCLUSIONS OBTAINED FROM EXPERIMENT - From Table 2 it is noted that 
l}'ypes 9, 9A, 10, and lOA offered the greatest resistance to ruttine, Types 9 and 
9A giving the most consistent results. These four tYJ)es consisted of mixtures of 
Grade 8 crushed stone and soil, Types 9A and lOA containing 5 percent soil and Types 
9 and 10 10 percent. Considering the results on these four types, it would ap
pear that 4 inches of thickness of stabilized mixture, Types 10 and lOA being 4 
inches and Types 9 and 9A 6 inches in thickness, would give adequate support to 
occasional traffic. 

It may also be noted from Table 2 that Type 9, 9A, 10, and lOA showed the 
best bearing values in the California Bearin~ Ratio tests, Types 1 to 6, inclu
sive, and Types 11 and 12 showed the lowest CBR values and the least resistance 
to ruttinG• Types ?i 7A, 8, SA, and 16 showed good GBR bearing values but fair 
to poor results in the traffic tests. Type 15, containing granulated slag, show
ed good CBR values but poor results under traffic. 

An observation from this experiment, which may be of importance in stabil
ized-shoulder construction as indicated by the data in Table 3, is the fact that, 
regardless of the type of soil-aggregate mixture, there was vory little variation 
in the moisture content of the sub~rade soil under the different types of mixtures. 
The average moisture content of the subsoil, at the time of the traffic tests, was 
17 08 percent which is only slightly higher than the optimum for the subsoilo On 
the other handp the mixtures varied widely in moisture content, the highest being 
found in Types 1 to 6 and 16. 

All types showed good grass growth from the various seedings, except Types 
1 to 6 and 15. However, the alta fescue seed, sown in May 1950, following mainte
nance of the shoulders after the traffic tests, has shown good growth on Type 15. 
The alta fescue has shown the best results of any of the seeds and will be observ
ed for possibilities in case of future plantings on granular shoulderso 

No definite conclusions could be drawn relative to the results of the ld.nds 
of seed,-fertilizer, and nrulch materials originally used because of failure of the 
first seeding. The failure of the seed to germinate was undoubtedly due to mois
ture and weather conditions and not to the material and methods used. The original 
l':leeding operations were completed on October 14, 1948, and the first heavy frost 
occurred four days later. The total precipitation during October and November was 
0..,62 and 2.41 inches, reopectively, and the lowest temperature in November was 23 
deg. F. The weather conditions were against the proper germination of the seed. 
It is believed, however, that the fertilizer was very beneficial in the ultimate 
development of the tur.f and that some fertilization is necessary on granular shoul
derso 
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DISCUSSION 

.Mr. Iurka: The report from Illinois is a very interesting one . Of greatest 
interest is the fact that there was penetration of less than 1.10 inches of some of 
these stabilized shoulder ,soils. This was in spite of the 1-inch layer of topsoil 
placed over the stabiliz~d material. The implication is that without the topsoil 
there would have been no impression on the shoulders tested even though surrounding 
soil was saturated. 

The second point of interest is that the depth of stabilized material was 
only 4 inches in several cases. Two inches of that depth were not compacted. 

Mr. George McAlpin, Soils Engineer of the New York Department of Public 
Works, is present. He may have some questions to bring up regarding the Illinois 
report. 

Mr. McAlpin: 11Rela ti ve to questions regardine the Illinois report, I would 
like to call your attention to Table 3. It is a summary of test data regarding sub
grade and soil-aggregate mi.xture.s. Note tho.t the constants were men.sured before 
a_nd during the test periods. :Mr. Russell of the Bureau of Materials, State of Ill
inois_, points out significantly that the moisture in the subgrades were nearly con
stant throughout the test sections regardless of types of soil-aggregate mixture. 
These moisture percentages varied on both sides of the optimum contento As a rule 
they were in excess of the optimum percentage of moisture. Durinr, construction, 
densities of soil-aegregate mixture and moisture content were recorded. Mr. Russell 
recorded the same factors also during the traffic tests. 

11In the majority of cases the density of soil-aggregate mixtures decreased 
during the traffic testB. ~he moisture content, however, g0nerally increasedo I 
feel quite sure that therG is a relationship between the type and condition of the 
subgrade soil, the densities at wh,ich soil aggregates were placed, and the density 
and moisture content at which they resulted after the traffic tests. 

11To come to what New York considers the primary design problem in shoulders, 
as well as in pavements,_ w:e are not dealing -with a surface or top layer alone, but 
are dealine with a system which includes both subgrade and surfacifl8 materials. In 
the case of pavements, we are dealing with the subgrade plus the base course, plus 
the surfacing materials. -There will be a state of equilibrium, depending upon cli
matic conditions, that will bring that entire system into equilibriwn. The strength 
you end up with will depend upon all components in the 3ystem and not in only one of 
the thrGe, or two,. in the case of the shoulders. -This means that it is quite nec
essary to evaluate the s~bgrade soil as well as the material added to the shoulder. 
It is also necessary to determine by some procedure what the r0sulting stability will 
be for those types of materials brought in for shoulder treatment. 

!!The loss in density during the traffic test is something we have been think
ing about in New York. We have been doing some rolling with pneumatic-tire rollers 
to see if we .can increase the density with increased stability, and mether that in
crease can be maintained throughout the spring, summer, and fall seasons. 

111 think this may be possible. I am very pJ.Based that the solution of grow
ing grass on stabilized soils has been thought of. We are going to do more and more 
shoulder construction with stabili.zed materials o TNe havo discussed this with your 
Chairman, Mr. Iu,rka_, and with Mr,._ Wells, the Stato1 s Principal Landscape Engineer 
in Albany, N. Y.. The attempt will be, first, to provide a stabilized material. This 
material will take cognizance of the subt;rade as well as the surface material. That 
summarizes .my comments on stabilized turf shoulders • 11 




