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During the turf conference held at Syracuse University in April of this 
al' at which many of you were present, Mr. Allen Ely, Soils Engineer for the 
~ jersey State Highway Department, and I came to the conclusion that much re

j.ned to be learned about stabili zed turf shoulders for higtmay and parkway ::e. We were especially interested in the design and construction of a stabilized 
t;urf shoulder for parkway purposes. 

The Problem: Our problem was to design a stabilized turf shoulder suitable 
tor parkway use and construct a sample section before fall of 1947. Time vras 
}iJ!lited because the paving plans would be in the process of preparation during 
the fall and vrinter months and it was believed that it would be desirable to use 
8 stabilized turf shoulder on parkways if vre could design one that would meet 
our requirements of: 

1. Adequate width for break downs and emergency stops. 
2. Turf t hat would stand the wear of occasional. use by passenger vehicle 

traffic. 
3. Posses s sufficient load bearing capacity during all types of weather 

and at all seasons of the year. 
4. Present an attractive appearance throughout the year~ 

Typical Cross Section Dcsi~n: After considering many different plans, it 
was decided to use a ten foot s oulder consisting of a three (3• ) foot bitumi
nous concrete shoulder next to the concrete pavement with the remaining seven 
(7•) feet built of a stabilized turf shoulder that would carry the load of 
passenger vehicles and at the same time support the growth of a good turf. The 
three feet of bituminous concrete pavement in the shoulder next to the pavement 
was believed necessary for the wear that t his area generally receives from pass
onger cars that run off t he edge of the concrete pavement. The bituminous con
crete pavement would prevent the area adjacent to the edge of the concrete slab 
from f orming a dangerous rut and would eliminate the unattractive appearance of 
worn out turf at this l ocation. 

In designin~ the s tabilized turf shoulder it was decided to use a 5% cross 
sl ope for the ten f oot shoulder as originally planned when the Department was 
considering surf acing the entire 10 foot shoulder with a bituminous concrete 
material. The 5% cr oss s l ope provided sufficient slope to allow the v1ater from 
the concrete roadway to run off rapidly and also kept the water away fr0m the 
edge of the concrete :p3.vement. The same cross slope vras maintained in the sub
base of the shoulder which helped drain the water awa:y from under the concrete 
slabs. This would r educa the danger of pumping at the joints. 

Tlvo types of typical cross sections were designed and used in the construc
tion of the experimental stabilized turf shoulders. 

ical Cross Section No. 1 This section consisted of a eight (811 ) inch 
sub-base o remained cons t ant with a six ( 611 ) inch t op course 
dE:?signed in two layers of three (311 ) inches each. The bottom 311 layer of li" 
stone, sand, and soil remained constant whenever Section No. 1 was used. Tho 



r a.ls used were o vo ume ric proper ions • . 
2 parts of 1½11 s t one ( Tfap Rock Used) 
l part of bankrun s and 
½ par t of soil ( Topsoil) 

All materials used were of a clean nature and the soil had only an average 
'o! z,'L1% organic content • .. Our usual topsoil specification is 4% or ganic con

t by weight for soil brought in on the job by the contractor. As this soil 
tel'l the only type available at the time, it was used and proved satisfactory. 

The top three (3") inch layer was variable. Section 1 ])lo" 2 variable had 

10
1umetr ic proportions as follows : 

3/h part - l½ stone (Trap Rock Used) 
l part - Bankrun sand 
1¼ parts- Soil (Topsoi l) 

During t he construction of the experimental stabilized turf shoulders, it 
was decided to design a t hird section with an 811 course all · mixed in one op,era
tion in order to reduce cost of construction . S ection · 1-No . 1 A Variable had 
the following volumetric proportions : 

J parts - 2½ stone (Trap Rock used) 
l.S parts - Bankrun sand 

2 parts - Soil (Topsoil) 

Typical Cross Section No. 2 consisted of u four (h 11 ) inch sub- base of 
lt" stone and sand that ,remained constant. The top 1011 course was desiined in 
two layers . The top layer was six (611 ) inche s in depth consisting of 1-2'1 stone, 
sand and soil variable in each test plot. The bottom four (h 11 ) inch layer was 
made up of bankrun sand vrhich remained cons tant. 

Mat erials: Some of the materials used have already been ment ioned. In 
addit~tothe 2½" stone, 1½11 stone, a dirty screening and dirty road stone 
were used. All of these various kinds of materials wore tried in order to find 
a cheap type of inert material tha.t would prove satisfactory for our needs . 

The compaxativc cost of these materials are as follows: 

2I" stone (Trap Rock) 
12'' stone ( Trap Rock) 
Dirty screenings 
Dirty road stone 
Bankrun sand 

Avern~ Price 
$3. 18 cu. . delivered. 
J. 25 cu. yd. delivered. 
2. 99 cu. yd. delivered 
2.99 cu. yd. delivered 
1 . 00 cu. yd. delivered 

The 3 foot bituminous concrete shoulder was constructed of a cold mix 
type A material placed on a six ( 611 ) inch stone base of compacted 1½11 stone 
and screenings. The base measured three feet six inches in width. 

M:iterial Specification: The suggested material specification as prepared 
by our soils engince .. • at t he present tim£J is as follows : 

The materi als for stabilized turf shoulders shall consist of a mixture of 
two and one-half (2½11 ) inch broken stone or sl~g, topsoil, and b~krun sand or 
washed sand. 

Broken Stone: Broken stone shall be either trap rock, dolomite, grnnite, 
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gneiss. Only one of these kinds shall be used unless otherwi se 
Engineer~ 

1'raP Rock shn.11 mearf. /l ba~ii:: ~grieo'us :rock consisting pr:lnc.ipally of 
ite and plagioclase. It shall be of medium or fine grain texture vrith even 

Stribution of constituent minorals and unifonn quality nnd color, and the 
8
080

t age of wear (Deval) shall be not more thnn J. 

Slag shall be air cooled blast furnace s l ag, and shall consist of angular 
g;nents r easonably uniform in density and quality, reasonably free from thin, 
ngated and glassy piece s , dirt and other objectionable matter, shall weigh 
~ tcss t han 70 pounds per cubic foot, and shall have a percentage of wear , 
s Angeles Tes t, of not more than ).io. 

stone Grading: Broken stone and slag shall be graded ~s follows: 

Round O~nin~s 

ff'' stone - 100% passing }~11 s i eve 
85-100% passing 311 sieve 
0- 45% pnssing 21.11 s ieve 

\ 0- 5% pas~ing l¼" sieve 

Bo t h square sieve openings and r ound screen openings may be used to grade 
the 1natcrials in the laboratory, but in C/lse of discrepancy the grading by round 
screen openings shall govern. 

Topsoil: The material obtained from stripping, which is suitable for toP
soil, shall be cleaned by removing lumps, roots, matted leaves , stones more 
than 1 i nch in diameter, branches and other unsuitable mattt::r. Growing weeds 
shall be removed from stor ed topsoil immediate ly befo!'e i t is used. Whe n the 
quantity of topsoil obtained in this manner is insuf'ficient f or the Project, the 
Contrnctor shall furnish from othe r sources the add,i tional material required 
and shall clean it as above described, and the cleaned t opsoil shall have an 
organic content of not less than 4 per cent by weight. All topsoil shall have a 
hydrogen i on value of no t less than 5.8 and not more t han 6.5, and i f necessary, 
lime shall bo added t o obtain the required value. 

The bankrun or washed sand shall be so gr.1ded: 

100 per cent pass 3/4 inch sieve 
90-100 per cent pass #4 sieve 
0-7 per cent pass #200 sieve 

All percentages are to be based on the total woight of the sample . 

~ material shall be mixod accordine to t he foll owing volumetric proportions ; 

2½ inch stone or s lag 3 parts by volume 
Bankrun or washed s and - l½ pnrts by volume 
Topsoil - 2 parts by volume 

Method of Construction: In constructing the experimental turf shoulders 
a sample section of existing highway known as New Jersey Route 30 was selected. 
Tne exist ing ten foot improve d stone shoul ders wer e excavated to a depth 0£ 
fourteen (1411 ) inches and. then the sub-base course of 811 of sand in Section No. 
1 or 411 of 1½111 stone and sand were put in place for Section No. 2 and compacted. 
The top course consisting of two layers was put 1J1 p l ace on both sections . 

In Section 1 the two layers were pulvi - mixed separll.tely by using a Seaman 
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~i;<:erJ. This machine can be set f or m13d.ng material up t6 twthW iilbfod. 
1
i)Cing each layer they wertl rolled separately with ~ six ton smooth r oller. 

11 :.. 2 t o 3 passes were m.1.de over the separate layers. 
a.S" 
I section 2 the top six (611 ) layer was pulvi-mixed arn:l _then rolled with a 
~ smooth roller. T-.-ro to three passes were made over the top six inch 

to Ef.l.Ch separate layer was compacted as it was built. 
t• 

Hydrated lime was applied at the usual r ate in sufficient quantity to 
ct the Hydr ogen Ion va.luc so that it was not less than 5. 8 and not more 
6.S• The hydrated lime was spread before pulvi-mixing and then completely 

cd by machine in the top layer of each plot. 

Aft£r the top layer on each typical section h,'ld been rolled, a 5-10-5 
rcial fertilizer was added at the rate o.f 2000 lbs. per acre. Heavier 

lication of fertilizer w~s used because of the small runount of topsoil mixed 
tl'l the sand. No orgruri.c material had been added in most test plots. At some 
ations Driconurc was applied at the· r ate of fifty (50) pounds per plot. The 

rtilizer was raked into the topsoil with a heavy iron garden rake and then 
_,oded at the rnte of 12 lbs. per J.400 sq, ft_. plus additional allowance for 
e,;tra repair of an area equaling 600 sq. ft. Total amouht of seed used wns 
12 lbs. per 2000 sq. ft • 

.. 
After sowing tho seed, the shoulder area was rolled with an empty water 

ballast hand roller. 

five different grass seed mixtures were used in seeding the experimental 
turf shoulder plots. 

A. Kentucky Blue Grass 45% 
Rod Top i5% 
Che-wings F~scue 20% 
11lhi tc Clover (Dutch) 10% 
Timothy 5% 
~s ~ 

B. Kentucky Blue Grass 50% 
R~T~ l~ 
Chevrings Fescue 15% 
Meadow Fescuo 10% 
Timothy 5% 
O~s ~ 

c. Chewings Fescuc (Sandy soil & dry condition) 35% 
Red Tap 30% 

D. 

E. 

Kentucky Blue Grass 2~ 
Ou~ ~ 

N. J. No, l - Soils of average fertility. 
Kentucky Blue Grass 
Red Top 
Colonial Bent Grass 
Perennial I(1_re.Qrass 
White Clover 

N. J. No. 4 - Poor, shaley, sandy or clay 
Red Top 
Chewings Fescue 
Kentucky Blue Grass 
Colonial Bent 
Perennial Rye Grass 
White Clover 
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45% 
25% 
1~ 
15% 

5% 

soils , 
20% 
40% 
10% 
10% 
15% 

5% 



u c :Ln,,8.: Since~no s eea:rng pact to oe done out 01 SeaSdri dw·lflg Clit 1a:cei0 

7: June o.nd early July, the t urf ~houlders were mulched with hay at the 
~f 100 l bs. per 1400 sql f't~ By using the h~ mulch we we re able to obtain 

te d st~nd of grass in spite t>.f a dry-period that occurred during the first 
~ o of July. 

After the turf had grovm 1½11- 211 the hay mulch wns removed by the use of a 
M,Y fork. Any hay that did not remove easily was a llowed to r amain. The 

• ng mulch did not cause nny damage to the new grass. 

watering: During the wry dry pe;riod the newly seeded shoulders were water
byuse of a water w:i..gon with a special sprinkler pipe extension . The shoul::rs w~re watered thoroughly approximately every three days until it r ained. 

Protection : During July. and August no t r affic was allov:cd to use the 
oulrters. Delineators were placed fifty f eet apart along the edge of the 

:tuminous portion of the shoulder to keep c ars and trucks off of the newly 
onstructcd shoulder . On September 19, 191'7, the delincators were removed and 

~af.fic vms a llowed to use the experimental stabilized turf shoulder . 

Observations: To date v,e have had extreme weather ccnditions with l ong 
periods of wet weathe r und l ong .intervals of dry weather. The shoul ders have 
been observed to date under bo th of these conditions. 

After a period of one vreck of heavy rainfall, the stabilized s houlders 
6n,wod no signs of any soft spots or erosion. A passenger vehicle or truck 
could travel ove r the shoulder without leaving nny indication of wheel tracks . 
Farmers I tractors had used tho shoulder and very li ttlo sign of the tracks could 
be seen. 

During the month of October, New Je4sey had a prolonged draught vii th only 
.OB of ;;in inch of rainfall, ns compru-ed with an average of ) . 79 inches . Even 
after this dry period all test plots were green and in good gr owing condition. 
It was observed that the plots having the stone sub-base s howed some drying as 
compar ed with the plots with a bankrun sand sub-base. 

The stabilized turf s h.:>uldcrs v,crc observed on November lh, 1947, after a 
record rainfall of l.h39 inches for the first eleven days of November and it 
was lenrned tha t all of tJ10 test plots stood up very woll except one knovm as 
Sec. 1 No. 6 Double Variable No. 2, Station 222,.!00 to 22h,.!OO, r ight side, \'lhich 
was constructed of the .following m.'..ltcri«l: 

1.5'0 parts - 1½11 stone (Trap Rock) 
2. 0 parts - Bankrun sand 
2. 50 pa rts - Soil (Topsoil) 

This section had a 611 top ln.ycr with a large volwne of topsoil placed on 
a 811 sand sub-base . This test plot showed evidence of rutting near the edge of 
the Jt bituminous concr et,e portion of the shoulder vrhere D. truck had nm of f 
the pavement. 

Moisture tests were made after a heavy r ainfall and it was found that 
· Soc. 1 No. 7 (611 Top Course Depth) of dirty screenings and soil retained more 

moisture than the other sections because the 811 sand sub-bnse showed a 14% 
moisture content. Where 2i11 s tone was used in Section l No. 1-A Variabl e 20% 
moisture content was found .. in the 411 sand bottom layer above the four (411 ) 

inches of it11 stone and sand sub-base . 'Ihe coarser material. allovred the mois
ture to pass through to the sand layer very quickly while the other screenings 
held it in Sec. l Ne. 7 (611 Top Course Depth) . 
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1 
rt was learned that the donstruction of stabilized turf shoulders 

~o built during tho summe r months of June and July successfully. It is 
dbolievcd the period of construction could be extended through August by :g tM sarnc practice of mulchinr, tho newly seeded areas. 

2• It has beon pr oven that a good stan.d of turf may be established on a 
bilized shoulder by f ollovrinc tho procedure described. 

3• 'Ihe three feet of bituminous concrete pavement used as part of tho ten 
ot shoulder ho.s to date el iminated any•wearing out of tho turf next to the 
:ved area. 

4. Stabilized turf shoulders as constructed have proven satisfactory in 
t,0th dry and wet weather for passenger vehicle use during the late sumner .:md 
, arlY fall . 

5. Turf shoulders greatly improve the appcnrance of pe.rkvrays and highways. 

I 
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Discussion of Report by Deakin 

(Questions were addressed to the author) 

i.Jnportant that a progress report on this experimental work be made 
;.s yea.I' particularly because it deals with existing fine grained soils 
t.ead of granular soils . 

cost of construction and maintenance of these stabilized turf shoulders 
or lower than for bituminous surfaced shoulders? 

cost would be no more than the crushed stone type of shoulder presently 
used in New Jersey. The sub-base material is not incl uded in shoulder 
cost. The sub- base material under the pavement is carried out across 
the shoulder area anyl'ray, so. t he additional stabilized mate>i.al for the 
shoulder does not add much to cost . LoY.rer naintenance cost is antici
pated as the constant scraping w·lth a grader necessary-with the crushed 
stone type shoultlcn· v,ill be avoided with the turf shoulder. 

couldn 't ground limestone have been used instead of hydrated lime? Could some 
around limestone be used in the future to determine the relative merits of each 

' Our only objection to ground limestone is the slowness with which it 
acts . Vie rrould be Vfilling to try it out as a comparison with hydrated 
lime . 

Could observations in the next few years be made of maintenance practices in 
relation to build-up of the shoulder? For example, leaving cuttings after 
mowing against removing all cuttings? 

Vie will do this; it seems to be a desirable study. 

In the e.xperimental section a 3 ft. width bi tuminous strip was used adjacent to 
a 10 ft. pavement lane width. Would this bituminous strip be necessary adjoin
ing 11 ft . or 12 ft. pavement lanes? rlhy is a 3 ft. width used? 

The bituminous strip would be used, reuardless of pavement lane width. 
It is desirable for a permanent attractive shoulder even on rural sec
tions of highway, rle have noted a 1-Q ft. width of wear on shoulders, 
but a J ft . bituminous strip is more prnctical to build and more stable 
than a narrower width. · 

Should not the difference in character of surface (bituminous material versus 
turf) , and the need for cood drainage be r t1cognized by a test installation in 
Which a shoulder pitch of 1 11 per foo t instead of the reported, 5% ·would be used 
for the turf portion of the shoulder? It seems that better drainage over turf 
Would be obtained and that there would be less trouble from build-up. 

Some test sections could be worked in for that p.irpose. Our design 
engineers want shoulders to be a safe place to stop. 




