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DES~GN FOR HIGHWAY RIGHr-OF-YJg"_ 

A brief review of the previous reports by this Committee shows 
consistent progress in the analysis of the fundamentals of the highway 
cross section problem. Tho last three {193?, 1938 and 1939) reports of 
the SUbco:mmittoe on Highway Types and Roadside Areas presented a general 
SUl'Vey of highway cross section 

1
~evelopment over the Unit,ed States fram 

1920 to about the present time.d In the sectional layout of highways, 
there are three dis:tinct zones or divisions of the entire riep.t-of-way; 
tl) Graded roadbed or space for the traveled way; (2) Roadside border 
or traffie-insulation strip; and (3) Adjacent land or area Vlithin view 
of the driver. 

As old roadbeds have been widened to meet the pressing needs of 
traffic, the roadside space or portion of the right-of-way outsii..de the 
area used by traffic has usually been narrowed to such an extent that 
the roadside border fails to furnish adequate insulation for the pro
tection of traffic.il This process of narrowing roadside space to per
mit the widening of traffic space within the limits or existing rights
of-way has· been allowed as a temporary means of providing for imn'ediate 
traffic needs. Thus, the roadside border has not been definitely plan~· 
ned as a primary part of the highway traffic design but has often been 
merely whatever part of the original right-of-way which was left over. 
Perhaps this has resulted because roadsides were often considered of 
only minor importance to the traffic rather than as primary elements in 
a highway design, construction and maintenance program. The necessity 
for obtaining greater widths of right-of-vra.y is thus emphasized in mod
ern highway construction. The 1938 report stressed the fact that "one 
of the most urgent needs in view of the future program of highuay modern
ization is the :immediate adoption of a long-time policy in acquiring end 
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financing .?.¼ght-of-,1ay on the carefully, laid out system of high-volume 
highways."~ 

?. 

The 1939 report emphasized that the "foundation of a well
balanced highway design is an adequate width of right-of-way, wit4_road
bod., roadside, and adjacent lands all uni tad i11 proper relation. 11L.! It 
recommended that the roadsides be of adequate width to provide for the 
satisfactory grading or cross sections, with slope ratios differentiated 
for various soils and deptha of cut or fill. In addition, roadside 
width should .be sufficient to accommodate necessary tree plantings and 
utilities such as pole lines, ~tc. It is necessary also, for erosion 
and snow drift control, that slopes be flattened and rounded as liberally 
as local conditions permit. In genoral, the width of right-of-way should 
bo flexible so that it may bo adjust0d to savo important trees and other 
growth along the highway. In addition to these fundamental highway de
sign requirements, the primary highway right-of-way should include occu
sional space OFF the traveled wn.y for selected turnout ureus for snfe and 
convenient traffic use. 

The present report (1940) reviews in a preliminary way the gen
eral relationship of right-of-way to construction as a problem in modern 
highway design. The physical aspects are outlined w:ii.th incidental ref
erence to the financial considerations necessary for proper understand
ing of tho right-of-way problem as a foundation for highway construction. 

The all too-general city street practi~e of arbitrarily estab
lishing for country roads a fixed uniform or standard width of right-of
way within which the highway designer is forced to mold his cross section 
is compared with the opposite more flexible policy of first designing the 
highway cross section requirements and then determining the various wid
ths of right-of-way necessary to be acquired for the construction. 

In rural areas an elastic informal style of highway design is 
evolving from the formal rigid urban type which cha:racterized our older 
roads. Traffic requirements, local conditions of soil and topography and 
a flexible right-of'-way policy are the principle factors in this evolu
tion. The use of fixed standards is nov1 an obsoleto policy whore the nat
ural infonnality of the countryside and the varied needs of the open road 
are involved in the construction. 

Fonnal City Streets Versus Infonnal Ib.u.'al Roads: It was natural 
in the early growth of highway mileage that roadbuilding was mainly con
cerned with the extension into the country of the then existing city 
streets so that the people of one eOiimlunity or town could drive to an
other- town or city. The first step was to free the :people of the mud 
blockade of travel, particularly i11 the winter months. 

f2.. Proceedings, Highway Research Board, Vol. 18, P• 199. 
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It was natural, during this pioneering period, that the roads 
be built upon a more or less uniform width of narrow right-of-way com
parable to the customary fixed width used for city streets. It was 
natural, alao, as extensions were made into the country, for the l?leth
oas of street construction to tend to be followed in roadbuilding. As 

8. 

a result, the standard regularity of construction found in city develop
ment tended to be used in highway construction in tho country. 

For instance, note the initial tendency in rural highway v1ork, 
when a curb is needed, to use the urban type with a vertical high i'ace 
instead of the rural type of curb with a. low sloping face. Also, we may 
note the tendency tor the city sidewalk type of construction to be ex
tended into the country for pedestrian safety. When the roadside im
provement program was initiated on a national scale in 1933, even tree 
plantings along rural roadsides tended to be located in regular rows in 
imitation of the formal plantings within cities. 

Since rural conditi~ns and traffic requirements are essentially 
different from urban conditions and traffic needs, a flexible rather 
than a fixed type of highway design is needed in order to fit the varia
ble soil and topographic conditions found in the open country. Analysis 
of the rural highway problem indicates that the more or less standard 
methods of construction employed for average city street or urban high
way development are not suitable for building rural roads. 

Today, we observe an interesting change; that instead of city 
streets being extended into the country, the primary rural State high
ways are now being extended into the contera,of cities to provide nec
essary traffic relief in urban areas. The recent reversal in the di
rection and process of development - that is, from the country into the 
city instead of the extension of the city into the country - marks a 
turning point in the concept of highway design and construction in the 
United States. 

In the adaptation of construction to meet each problem as it 
arises, we are witnessing the beginning of what may be called a more 
scientific period of highway planning and design, with a mare flexible 
and natural pattern of development displacing the earlier fixed stand
ards of construction. For example, note the techniques of subgrade 
stabilization used as a moans of equalizing various degrees of soil 
support undor road surfaces. Note the incroasing use of spiraJ.. ease
ments and long directional curvature in new alignments instead of the 
long tangents with short circular curves. Note the revolution that is 
taking place in grading methods wherein cut and fill slopes are flatten
ed and rounded to meet various topographic conditions instend of back
slopes being graded to a uniform ratio regardless of the height of the 
cut (or fill) or local variation in soil condition. Note the general 
placement of trees in natural groups instead of the former practice of 
placing them in regular rows. 
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The policy of fitting each construction to the particular field 
requirements of city or country is in many mys dependent upon the use 
of an equally flexible policy in the acquisition of right-of-way for 
highway :lmprcvement. Right-of-way limitations often handicap the carry
ing out of such a planning policy. 

The initial disadvantage in design practice of trying to place 
a :f'lexible type of highway cross section upon an inflexible "standardiz
ed" right-of-way of fixed width instead of an adequately designed right
of-way of varying width is self evident. The need for a more flexible 
and broader policy for the design and acquisition of right-of-way fol" 
primary rural highv.ays is accordingly emphasized in this report. The 
right .. of-VJB.y is the most permanent part of any highway investroon t; there
fore it should be designed to meet various requirements the same as any 
other element of the highway construction • • 

Adequate widths of rj.ght-of-way based on a flexible policy as 
outlined in this report, are fundamental to an economic modernization 
program on a nation-wide scale. The attached chart showing percentages 
of traffic on roads in the United States indicates how potentially ef
fective the early adoption and general use of a more flexible right-of
way design might be as an applied policy in cormection with modern high
way construction and reconstruction of old road mileages. From this 
summary chart, it is indicated that less than one half of all rural mads 
in the United States are surfaced, and that nearly 90 per cent of the 
rural roads are outside of the State and Federal-aid systems. The pri
mary rural highways and trans-city connections, hoV1ever, carry about 57 
per cent of the total average travel per vehicle. Thus, with only about 
10 per cent of rural road mileage now included in the State systems, 
there is unlimited opportunity for the sound use of a flexible design 
policy in connection with right-of-way problems for rural roads • 

. The relative approximate percentages of capital investment in 
right-of-way and construction for the rural and the urban types of oo n
struction are illustrated in the charts accompanying this report. The 
studies covering the "Status of Improvements on the State HighHay and 
Fede'l'.'al-aid Sy stems" as compiled from the Annual Reports of the .Ameri
can Association of State Highway Officials indicate that approximately 
4 per ·cent of the total annual capital investment on extensive rural 
highway construction was expended for the acquisition of highway right
of-,\{l.y and approximately 98 per cent was expended each year for the con
struction of roads and bridges. For intensive urban developments, hoo
ever, as on the Westchester County, New York, parkway system, expendi
t'ures for the acquisition of lands and the construction improvement were 
about equal in amount, or approximately 50 per cent each of the total 
capital investment in the entire parkv,ay system. The comparatively high 
land costs for this specialized system of urban parkways is thus shown 
to be about ten times the relatively low ex~nditures for rights-of-way 
on the typical rural State high my systems .Lll 

. ----------.I:§_ See attached 'Chart Showing Relative Approximate Percentages of 
Capital Investment in Right-o:r-Way and Constrtetion'. 



Other rural and urban types of special highway examples were 
studied for camparison. The chart shows that comparative figures for 
rural ty]_)es vary f·rom about ? ,·5 per cent to about 15 per cent for cost 
of right-of-way. It is · indicated in these s:tudies that from 8 to 12 
per cent, or about two to three times the 4 per cent average expendi
ture for right-of-way on the State systems might be assumed to be a 
reasonable proportion of the total capital investment by the States 
for insurance that adequate right-of-way facilities would be provided 
for normal primary l'l.lral high11ay improvements. , 

Three graphic charts are included in this report to show the 
approximate number of acres recµ ired per mile o:r highway at various 
widths of right-of-way and at various costs per a.ere. A careful anal
ysis or these graphs will show that, for tho majority of rural high,my 
mileage, flexibility in design through the widening of right-of-way to 
meet various roadside conditions may be carried out at a relatively 
small percentage of the cost of the entire highway construction. 
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For example, let us assume that a primary two-lane road with an 
existing 75-ft. right-of-way is to be reconstructed on a 125-ft. right
of-way at an average cost of $25,000 per mile. The 50-ft. increase in 
Width of right-or-way would represent six additional acres per mile, 
which at an assumed average cost of $100 per acre would require $500 for 
the widened right-of-way, or about 2-1/2 pe~ cent of the construction 
expenditure. In round figures, then, if we assume that the initial ?5-
ft. right-of-way represented about 5 per cent of the original construc
tion cost and add about 2-1/2 per cent for the 50-ft. reconstruction 
widening, we arrive at a total of about ?-1/2 per cent for the whole ex
penditure for right-of-way (125 ft.) purposes. This assumed percentage 
may be rightly considered as an insurance premium for a sound highway 
investment policy. 

Summary: Ex:perience in highway development has proven that con
ditions and traffic requirements of the country are essentially differ
ent from those of the city. Consequently two general types of highway 
have developed, the urban or formal (artificial) type, and tho rural or 
informal (natural) type. The initial pioneering prectice of superimpos
ing the city type of construction upon the country is now giving way to 
the more flexible application of highway design principles to fit the 
different needs of the open .road. 

The need for a more flexible and broader adIP..inistrative policy 
for the design and acquisition of right-or-way is emphasized in the re
port because the right-of-way is the most pennanent part of any highway 
investment. The studies covering the 5-year period from 1935 to 1940 
indicate that less than 5 per cent of the total annual capital invest
ment on the State highway systems was expended for rights-of-way. It 
is indicated in these studies that it should be generally possible in 
rural areas to obtain adequate right-of-way at a relatively small in
eraase in proportion to total construction cost. 
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Flexibility in the widths of highway right-of-way is essential 
in ordex· to have the road construction fit the various roadside soil and 
topographic .conditions. _It is indicated that the wider adoption and more 
general use of such a flexible policy in order to have rights-of-way fit 
particular design requirements should be possible for the majority of 
highway mileage. The practice of using fixed standards in rural highway 
construction is now obsolete. Thereforo, highway rights-of-way should be 
acquired to meet varying conditions the same as any other element of the 
highway construction programs. 

Conclusion: M.itual understanding of the whole highway design 
oross section requirements by the right-of-way engineer, the location and 
design engineer, the bridge and construction engineer, the maintenance en
gineer, and the landscape enginee.;r, should bo holpful in developing effec
tive cooperation for the correlated design of the modern wide highway for 
various traffic needs. 



CHART SHOWING PERCENTAGES OF TRAFFIC 
ON ROADS IN THE UNITED STATES 

ALL RURAL ROADS 
(3,000,000 MILES) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
.-: :)i..PPR o'x'. ·s9"7o.:.:: :- . . . . . .. . 

:::: 6F RURAL ROADS ::::: . 

• ::OUTSIDE OF STATE AN•::
JE;D~_R_AL _AID . SY$T_EM S_::. 
• ' ' o • • ' •> I I • 0 0 o • O, • , ,• • o o 

II% 

PRIMARY RURAL 

ROADS IN SYSTEM 

OF WHICH 72'7o 

APPROX. ARE ON THE 

FE DER AL AID SYSTEM 

ON: 

TOTAL TRAVEL 

13 °10 ON 

. ... ,::PRIMARY ...... 
. . ·.·:• :RURAL HIGHWAYS ...... 

·-: ::::<:: AND TRANS CITY 

<::: ;:: CONN ECTIONs ·/ ......... ' .. ' .... ·. · . - . . ........ .. . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . 
' ........ . . . . . . . . . . . . . . 

AVERAGE TRAVEL PER VEHICLE 

.. -. -: -:: ::: :::) =>"f % b°F·:::::/:::: 
·::::::: TOTAL ON PRIMAR~,,: ::-

I - PRIMARY RURAL HIGHWAYS AND 
TRANSCITY CONNECTIONS .................... 5,000 MILES 

2-SECONDARY HIGHWAYS AND 
LOCAL RURAL ROADS ............................... 1,l90MILES 

3- CITY STREETS··-····-·····-······················-··-···· 2, 680 MI LES 
TOTAL 8,870 MILES 

12 
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:rATUS OF IMPROVEMENTS ON THE STATE HIGHWAY SYSTEMS 
(INCLUDING THE FEDERAL AID 'SYSTEM) 

l8 THERE WERE A LITT LE 
ILU0N MOTOR VEHICLES 
; NOW (AFTER 10 YEARS) WE 
TO FURNISH A ~.UNN,!NG 

()VER 24,000,000. •····THEN 
oi/lffi 40,000 MILES OF STATE 
IN ANY KIND OF SURFACING. 

:Y(l928) THERE ARE OVER 
MILES SURFACED:'• 
,o\NNU~L REPORT OF AMER ICAN 

iflON STATE HIGHWAY OFFICIALS) 

,688 MILES ON STATE SYSTEMS 
(12½%± )(OF ALL STATES) 

,-615 MILES COUNTY ROADS 
C44~%±0F ALL ROADS) 

• 716 MILES TOWNSHIP ROADS 
(43%'0F ALL ROADS) 

, l!'IS MILES RURAL HIGHWAYS 
IN THE UNITED STATES• 

°"ill TO l935 ANNUAL REPORT OF 
:, ~~SOCIATION Of STATE 

1.0'flCIALS) 

r-~--- ~--~~- -----. COMPILED FROM ANNUAL 
L_ / CAPI TAL INVESTMENT IN _ f REPORTS OF A.A.S.H.v. 
, , ROAD CONSTRUCTION- 1 

700 ~- +-4---l+_,(INCLUDING BRIDGES)._ _j 700 
I AND RIGHT OF WAY I 
1-t--H--H-t--f--+--+--+-r--1---1-- J 
I I 
i- - I ._j 

~- _ ..._ _,_ TOTAL CAPITAL OUTLAYLJ 

I --+-1-+--1-t- FOR RIGHT OF WAY AND I i / ~ CONSTRUrTION --- -i 
600 - -H-+--+-----H-----!-./--1---'H\---4---l--1--- - -' 600 i / ... \ i 

r- \ l ,-
L,/ \._ 7 [_ \ "\ - -j 

soo L- \ \ \ J soo 
~- \ 7/ \_ '- ~ \ -~ 
I \ i ._ ., 1,,.,. I 
1 \ ., -1 
I / .,,- ·. ·1 

r -'-TOTALMILES ' -I • 7 
(fl L_ ~ ALL STATE _ ,, . COST \ __ J ~ 
~ 

400 
I SYSTEMS.~ / ~ OF ROAD \_ I , 

:2 i- ( I f CONSTRUCTI.CN- i 4oo 6 
LL. r - _ ,- ONLY ~ - 7 z 
0 I ,' I / ' I ~ 
~ I I/ / - 1 ~ 
z 1- - /' / ,, - ~ 0 
<l'.: I / / I 0 
(f) 1- 1.,_---+--t--1---+,.:~-+--.i-.!--..J - -1 ' 
~ 300 r-~ /1 _.,,,.-TOTAL MILES _ __ I , 
1-- I /v OF SURFACED ] 300 ?;:j 

f- - 1;, ROADS -- I ~ 
I / I I 
f- - c/ 1---1----l-..J -- -l 
I / I 
t-- / I - I 
I / COST OF ..:.:.. ::.:._~ I r / MAINTENANCE-y ·. - 7 

200 f---, , -l 200 
I/ ., , I I 
~ - 7' \ ' MILES OF - _ J 
: ...... '. _. ... . /~ -- PAVEMENT l 
r \ / OFAL~L --, 

f 
TYPES -.,,.. -, 

l-+-l---1--1--J....ca.~ - ,-,.1 l 

100 - .--, . ..-·- .~ -- COST OF ~j 100 

_ /..,... COST OF -~ \ BRIDGES __ J 
I RIGHT

1
0F WAY / \ 1 

I I / / •.. I 

[ -: MILES ADDED l / ····· ...... l 
1 - ~ TO SYSTEM1,_: , D... J \ cvt~~ -\ _t- =- --=-~ ·- J 

NOTE: A NEW FEDERAL POLICY 
WAS ADOPTED BY THE CONGRESS 
AND BECAME LAW JUNE 16, 1936 
WHICH PROVIDES FEDERAL FUNDS 
FOR ROADS OFF THE FEDERAL AID 
SYSTEM . SEC . 7 "PROVIDED, THAT 
THE SUMS HEREIN AUTHORIZED 
SHALL BE APPLIED TO SECONDARY 
OR FE.EDER ROADS, RURAL FREE 
DELIVERY MAIL ROADS,AND PUBLIC 
SCHOOL BUS ROUTES':• 

*(FROM 1936 ANNUAL REPORT AM ERICAN 
f.SSOCIATI ON STATE HIGHWAY OFFICIALS) 

AVERAGE CAPITAL OUTLAY FOR 
RIGHT OF WAY, BRIDGE AND ROAD 
CONSTRUCTION 1936 TO 1940. 

SUMMAAY OF 5 , • - •• B.5 o/~• : SHOWN IN CHART 

YEAR .,.,oo . ·.t:oR ·R.oAo _ AT L E F T 

4 % .:c.~_r•iS~~-~¢Ti.O~f 

NOTE "MANY MILES OF ROAD ON THE 
STATE SYSTEMS ARE SURFACED OR 
EVEN PAVED BUT THEY ARE IN NEED 
OFREBUILDING,RELOCATION OR 
WIDENING TO MEET THE PRESENT 
NEEDS OF THE TRAVELING PUBLIC 
NOT ONLY FOR COMFORT,BUT FOR 
SAFETY AS WELL"••• :·1N VIEW OF 
THE FACT THAT BUT A SMALL PART 
OF THIS WORK CAN BE UNDERTAKEN 
IN ANY ONE YEAR ,THE SERIOUSNESS 
OF THE SITUATION SHOULD MAKE 
THOSE RESPCNSIBLE. FOR THE UP 
KEEP AND IMPROVEMENT OF HIGH 
WAYS A MATTER OF MORE THAN 
ORDINARY CONCERN'.'• 

* (FROM PAGE 3, 193B ANNUAL REPORT OF 
A.ASH 0.) 

1930 1932 

(1929) (1931) 

1934 1936 1938 

(1933) (1935) (1937) 

1940 ANNUAL REPORTS A A.S.H.O 

(1939) CALENDAR YEARS P. R.A Nov.l.940 
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