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APPENDIX D 

STAI3ILIZED (TURF) SHOULDERS 

Experience in this type of shoulder construction is limited to a few 
states; nevertheless, material progress in stabilized shoulder development has 
been reported in a number of cases since the war. 

Repeated requests for information on specifications for stabili7,ed turf 
shoulders have prompted the asoembly of tho following reference data. This brief 
record of progress in the design of stabilized shoulders is intended to bring to­
gether facts of increasing interest in relation to road service and safety, main­
tenance, snow control, and over-all highway appearance. 

1. 1945 PROCEEDINGS, 25th Annual Meeting, Ili.rJwray Research Board, pages 
104-116. 

-This is the first published survey on the de.sien of stabilized 
earth shoulders for turf cover. A summn.ry of interesting facts 
on State hichway plans, specifications, and field reports is 
included with a series of field research projects on new high­
ways proposed as the best 11 laborc1toryrt for improved earth 
shoulder design to meet modern standards of engineering. 

2. 1946 PROCEEDINGS, 26th Annual Meetinr,, Highway ReseE1rch Board, puges 
258-268. 

-This is an interim report on research procedure for cooperative 
study by the States, illustrated by u series of field tests be­
i:;un on Long Island by the New York State Department of Public 
Works in 1945. Michigan is another State that has established 
experimental shoulder plots for the study of turf shoulders on 
existing bighv1ays. 

3v 191+7 PROOEEDINGS, 27th Annual Meeting, Highway Research Boill'd, pages 
145 and 1460 

-This is the 1947 status report on mechanically stabilized shoul­
dQrs constructed on Long Island in 19h5, 191+6, and 1947, to­
gether with a report on new tests relating to traffic loads and 
shoulder 11build-up\1 to determine the degree of stability. 

-Included also is a preliminary report on experimental stabilized 
turf shoulders for parkway use in New Jersey, where a sample 
section was constructed before t;1e fall of 1947. A progress re­
port on study of turf growth on soil mixturc,s available for high­
way shoulder construction in Michig;:m, without loamy topsoil, is 
also includedo This series of tests was begun in 1943 at Michi­
gan State College. 



Note: For complete details of the tests, see pages 38 to 83 
of the 1947 Report_of the ComrrQttee on Roadside Development, 
published by the Highway Research Board, September 1948. 
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4. 1948 Report of Committee on Roadside Development? includinr, special 
papers presented at the 28th Annual Meetinp; of the Highway R0search 
Bonrd, published Septerr~er 1949. 

-Report of Project Committee on Shoulders (page 58) r;ives 
functions of road shoulder, and relation of pavement and 
shoulder with recomrnendationso Problem.~ to bo studied 
include an appendix of standard specifications for ma­
terials for stabilized surface courae (AASH0:M61-42) o 

-Shoulder Construction Practices in Michigan (pGge 72), for 
8-foot standard shoulders and for 10-foot partially stabil­
ized shoulders, with typical earth grade sectiono and meth­
ods of construction, including stabilized shoulder strip 
methodsu 

-Progress Report on Experimental Stabilized Turf Shoulders 
for New Jersey Parkways (page 80), with detail construction 
plans, figures, tables, and comments, pages 84 to 93e See 
also March, 19 51 CONTRACTORS AND El'TGINEERS MONTIILY, PPo 46-
50. 

-Turf on Stabilized Soils (page 95), under different climatic 
conditions, with conclusions and several illustrations of 
turf runway investigations and studieso 

5. 1949 Report of Committee on Roadside Development, including special 
papers ,presented at the 29th Annual Meeting of the Highway Research 
Board, issued in November 1950. 

-Report of Special Com.mttee on Shoulders with discu8sions 
(pages 4-9). 

-Outline of main problems of roadside grading and drainage 
design (pages 12-52)0 

To compare and analyze the types of shoulder and ditc.h 
(gutter) designs in relation to traffic service and highway 
safety and maintenance, attention is called to the paragraph 
on 110The Objectives of Rounded Slope and Channel Design11 on 
pages 24 Gnd 25; and to typical hiGhway cross sections shown 
in figures 23, 26, 30, 31, and 33, pages 45 to 50, inclusive. 
These typical cross sections are from recent contract plans 
submitted by States in all regionse 
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6. 1950 Report of Committee on Roadside D~vel opment presented at t he 30th 
Annual Meeting to be published i n 1951. (See Table of Contents when 
issued.) 

? • 11INDEX -TO PUBLICATIONS--1921- 1949't 

-Pages 40 and 42 list sources of information on road shoulder re­
gearch and desi gn that can be found in Reports and Proceedings 
of the Highway Research Board. These publications shoul d be on 
file in the Division and District Offices . 

Emphasis on turf cover for earth shoulders in a number of the references 
is significant and t imely in view of high maint enance costs . Generally speaking, 
bare earth shoulders tend to be co"l(ered eventually by grass , weeds , or other veg­
etation, in areas upwards of about 15 inches of annual rainfall. To insure free 
run-off of surface water from the pavement , t he design should provide positive 
drainage by pitching t he surface at about one-inch per f oot of shoulder width. 

Considering earth shoulders in general, t he following trends in design 
practice have been obser ved among the States : 

(a) The pitch of earth shoulder is usually not flatter than 3/4 inch per 
foot of width. 

(b) The ratio of earth- graded slope f rom out er edge of shoulder t o bot­
tom of ditch (gutter) is usually 4: l , or flattero 

(c) Depth of bottom of gutter below elevation of pavement is usually 24 
inches or more . Width of side drainage sections is increased as 
necessary for control of snow drifting and for snow storage or other 
special reasons . 

(d) Surface and subgrade drainage across the shoulder area is being im­
proved to counteract possible 11pumping11 of pavement slabs . 

One of the recent exampl es of this trend in desir,n for more positive 
drainage is the new cross section of the Pennsylvania 1'urnpike Extension as pub­
lished on page 35 of thG June 1950 issue of CON'IRACTORS & ENGINEERS MONTHLY, 
copies of which should be available. The 10-foot stabilized shoulder has a 
cross slope of one inch per foot, the pitch of the subgrade being parallel with 
the surface , and t he 6- inch sped.al subgrade (subbase material) being carried 
across t he entire width of roa.dbed to the s ide drainage at a slope of 1/6 inch 
per foot under the pavemento 

The Texas State Highway.Department specifies a cross slope of one- quarter 
inch per foot for earth subgrades under the pavement . This type of design is 
similar in principle to Figure 12 on page 115 of the 1945 PROCEJEDINGS listed 
above. 
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8. SAl{PLE SPECIFICATIONS for Stabilized Turf Shoulders, taken from the 
supplementary specifications for New Jersey Project U-188 (1-4), are 
attached as guide information only. 

This project is on Route 4 Parkway, Sections 5B and 6C, in Woodbridge and 
Cranford Townships. The paving of these two sections consists of two 24-foot 
plain concrete lanes with macadam and stabilized turf shoulders, separated by an 
earth cerrt.e:r island (median), about 3½ miles in len~th. The estimate, dated Oc­
tober 11, 1949~ anticipated an average daily traffic of 10 9000 passent;er vehicles, 
with peak days probably as high as 30,000. 

About 30,000 square yards of stabilized turf shoulders were constructed 
in these sectionso Bids on this item (No. 15) in tho estimate received from seven 
bidders ranged in price from ~;Ll5 to ~~L. 72 per square yard. The low bidder on 
the project submitted a unit price of $1.70 for each section of the work. 

The state roports that on the first ten-mile section of the ' parkway, 
71,956 square yards of stabilized turf shoulders were constructed at an averc1ge 
price of $1043 per square yard. The State feels that this type of stabilized 
turf shoulder 1Nill reduce maintenance cost as well as improve the appearance of 
the parkNay. In conjunction with the construction of the stabilized turf shoul­
de1·2 

9 
45 ~565 square yards of hay mulch was applied to assure good growth of turf 

out of regular reco~nized seeding periods. (See 11New Jersey's First Parkway" 
in AASHO Committee Proceedings, Miami~ Florida, December 1950.) 

9Q Attached is an informational copy of the October 5, 1950, report by 
the Illinois Division of Highways on the Experimental Shoulder Sta­
bilization constructed as a part of Illinois Project S-188 (1). The 
experimental portion of this project consisted of constructing va­
rious mixtures of soils and granular materials to determine what mix~ 

· ture would be most satisfactory from the standpoint of the growth of 
grass and stability under traffica The State is applyin~ these find­
ings as far as feasible in high~vay construction, especially on the 
expressway type of development in tho Chicago area • 

• 
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APPENDIX E 

NEW JERSEY SUPPLEMENTARY SPECIFICATIONS 

Division 2, Section 10 

STABILIZED TURF SHOUIDERS 

Article 2ol0~l Dexcription 

Turf shoulder shall be constructed of a rrd.x:ture of broken stone or slag, 
bank-run or washed sand, topsoil and fertilizer at the prescribed locations, to 
the prescribed lines, grades and dimensions, and in accordance with the Plans 
and Specifications. 

Article 2.10.2 Materials 

The broken stone or slag shall be 2½-inch in size complying with the re­
quirements of Article 2.13.2, except that if slag is used, 5amples of the slag 
shall be submitted to the Engineer for an acidity testo The slag shall have a 
hydrogen ion value of not less than 5.0 and not more than ?.O. 

Topsoil a,nd fertilizer shall comply with the requirements of Article 2.llo2 
of Standard Specifications except that topsoil shall have an organic content not 
less than 2 percent nor more than 4 percent. The lower percentage of organic con­
tent is preferable" 

The bank~run or washed sand shall be so graded that 100 percent will pass 
a 3/4-inch sieve, 90 to 100 percent will pass a No. 4 sieve, and Oto 7 percent 
will pass a Noo 200 sievea All percentages to be based on the total weight of the 
sampleo 

The material shall be mixed according to the following volumetric propor­
tions: 

2½-inch stone or slag •. • ..•.•• . •... • 
Bank-run or washed sand •. •.. . •.. .. •• 
Top-soil . . o • • •••• • • •••••••• • •••••• • • • 

3 parts by volume 
l½ parts by volume 
2 parts by volume 

Hydrated lime shall conform to the requirements therefor.specified in 
Article 3.1302, Page 127 of Standard Specifications. 

The grass seed mixture for Stabilized Turf Shoulders shall be as follows: 

When 

Kentucky Bluegrass ......... " ..... 
Chewings Fescue •••••.••....••.•. 
Red Top o o • • •• • • • • • • • •••••••••••• 

White Clover ••..• .. • • ... .. ...... 
Oats or Rye o. " • • •••• • • •• ••• • ••• • 

seeding during the spring use oats. 

50% 
25% 
15% 

5% 
5% 

At all other times use eye, 
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Article 2.,10.3 Methods of Construction 

The stabilized turf shoulder shall be constructed in one course to the 
lines :::1r_d grades prescribed on tho plans. The materials shall be placed in three 
.layers, the 2f,--inch stone or slag spread on the subbase, tho bank-run sand and 
e;ravel spread ovGr the stone, and tho topsoil spread over tho sG.nd and gravel. 
The rnateria.l then shall be mixed completely with pul vi-11.ri..xer making a minimum of 
tvm passes over tho materic'.lsc A pass is dofined as one pas::w.p,e of cJ.11 the ma­
terials through the mixing chamber of tho pulvi-mixer. Stone shall be brought to 
the surface of the shouldero The depth of topsoil layer at the surface of the 
shoulder sha.11 not exceod i\ inch. After the materb.l has been pulii-mi.x.ed, it 
shall be rolled with a minimur,L of two passes of a 3-whccl, 5-ton smooth roller_, 
A pass shall be defined as one passage of a rear whocl of the roller over the 
entire area of the shoulder. 

If 9 in constructing the macadam shoulders~ the Contractor places the sto.­
bilized turf shoulder 1Tk1.terial c1t the same time as the macadam .stone is spread 
and compacts portions of it with rollers weighing more than the sp0cified five 
tons;, the turf shoulder material shall be scarified for its full dopth so as to 
loosen the stono before pulvi-mixing 1 if necessary, at hi::, ovm co,3t and expense. 

The pL~ .. cing of fertilizer and seeding shall bo done in conformity ·with 
Artie.le 2.,ll.3~ Pages 59 and 60 of the Standard specifications as amended heroin 
with tho fo1J..owing exceptions: 

The .fertilizer shcJ.11 bo sprec:td at the rate of 1000 pounds per acre and the 
seed at a rate of 180 pounds of g.l'.'ass mixture and 10 poLmd:J of gr2.in per cicre. 

When soodi..ng of the stabilL::ed t.urf is dono between May 15 and Aueust 15 i 
a hay mulch shall be uniformly spread over the turf shoulder, within 24 hours after 
.seeding, at the rate of 100 pounds ovGr JJ+OO square foot and held in plo.co by brush 
or other approved mo,mn~ and the turf oho'.llder shall be watered by sprinkling with 
an amount sufficient to moisten the turf shoulder to a dopth of 2 to 3 inchos 
every third day after the previous ::;prinl<lins or <"dequato rainfall. Sprinkling 
shall be done in a m.:mner which will not wauh out sGed3 or seedlings. 

Sour hay may be used o.s u. nulch" The mulching mnterio.1 ?11.ay be held in 
pL::i.ce by using brurJh or by using twinu ;:.md pee; method. The twine usod shall be 
binder twine or treated sisal fibero The pogs shall be No .. 50d or Noa 60d, steel 
wire mils or wood per,o 1-in .. by ii--ino by 8-in .. long. 

Three lines running parallel to tho pavement are placed so that tho first 
line of twine j s Li in. from ~he cdee of the macadam shoulder; the second, 8 in. 
::md the third 20 in. The two lines of twine nearest and paro.llo1 to the pavement 
are held by pegs plnced 4 ft .. apo.rL The twine cross tics and pegs extGnd 4 in. 
from the bitwninous macadam shoulder edge to 1 ft. beyond the edge of the sto.bil­
ized shoulderv Cross ties should be plc1ced 4 fto apart" 

If any of the mulch is displaced before the 1:;rass seed is germinated and 
the grass hus made a growth of l inch to 1ft inch, it shall be put back in place, 
or, if necessary, replc1cod by the Contractoro 



When turf has grown to a height of l½ to 2 inches, the hay rrn.1lch shall be 
removed with a hand hay fork. Any hay which cannot be removed easily shall be 
allowed to remain. 

Article 2010.4 Quantity and Payment -
The quantity of stabilized turf shoulder for which payment will be made 

will be the area actually pulvi-mixed and constructed in accordance with the plans 
or as directed by the Engineer. The strip of turf shoulder six inches wide and 
three inches deep along the edge of the bitwninous macadam shoulder shall not be 
included in the area measured for payment. 

Payment will be made for the quantity as above determined, measured in 
square yards, at the price per square yard bid for the item stabilized Turf Shoul­
der in the Proposal, which price shall include furnishing, placing and compacting 
the shoulder material, including ground limestone, fertilizer and grass seed, pre­
paring and compacting the sub grade, constructing the turf shoulder strip six 
inches wide and three inches_ deep along the edge of bituminous macadam shoulder 
without measurement and payment therefor, watering, .mulching, material, labor, 
equipment and all else neces:sary therefor and other work in connection there-with 
and incidental thereto. 




