
n 

1-

REP.ORT OF DIVISION I 
ON 

DESIGN 7 RIGHT-OF-WAY AND BORDER CONTROL 

INTRODUC'IORY STATEMENT 
By 

Wil.bur H. Simonson 
Head, Division I 

7. 

Aerial Surveys for Complete Highwa.y Development - In 1943 the Conmittee in­
iated a study of the use of aerial surveys in engineering for complete highway de­
velopment. A paper on aerial surveys for new highways and roadsides was presented 
at the 1944 meeting of the Highway Research Board and was published on pages 166-
174 of the Proceedings for that yearo 

This introductory paper gives the historical background in the use of aerial 
surveys for highways over a 20-year periodo In addition, there is given an outline 
of basic principles, advantages , general relationship of map-scales, contour inter­
vals, t opography and land-useo A list of selected references is also included. 

Interest in this modern method of obtaining vital and more complete inforina­
tion about topography and land-use is growingo Such survey information, in combina­
tion with traffic data , f orm the major controls of highway location, design and con­
structiono Therefore, the Committee is continuing its activities in this field o 

Use of Aerial Survey Methods in Thirty States - More than thirty States have 
now made use of aerial survey methods in one or more of the stages of highway plan­
ning and location. The practices developed thus far are gaining favor rapidly and 
techniques are being improved as more highway engineers become familiar with the 
advantages. Among the many advantages are: 

1 . Wider areas covered with a uniformity of detail and a.ccuracy; 

2. Decreased suryey costs per unit area; 

3. Shortening of time required to prepare plans for contract construction; 

4. Better locations and designs, because the team of highway engineers 
responsible in each stage of the engineering job has ample information 
of the right ld..nd from beginning to end. 

An outstanding example of how aerial surveys expedite highway planning was presented 
by Samuel Nelson , Deputy Chief Engineer11 Palisades Interstate Park Commission, before 
the Committee on Road Design, American Association of State Highway Officials, No­
vember 28-30, 1944, ·and published in the 1944 Group Meeting Book of the Associationo 

A summary of the main points of what has been learned regarding the var ious 
methods of aerial surveying and types of photogrannnetric equipment that now appear 
to be best adapted for use in the successive stages of highway location will be 



found on Pa&Qa 429 to 447 of the December 1946 issue of. •P~o 
~ article .su.pplemente tile in,:broducto17 paper first mentioned. 1 

• 

In the aecond pu,bliahed paper a selection ot aerial survey method1:1 aceo 
to ground coverage, width a.n.d scales , is outlined descript.i ve}i and graphically 
working system is given for the progressive coordination of all operations in obt 
ing complete information about topography and land-uae governing 1n each of the 
stages: 

lo ]w.connaisas.nce ot are.a 
2 o ~e.connaiasa.no~ of altemate routes 
3o Prellminary location surveys 
4o l.,pcation S~EIYlJ and contract plana 

A general compa_rison ot wd.t costs of aerial SlU'"Vey methods is given. Coh­
c:lusions point out that each type of aerial survey and photogmmmetric equipment ~ 
a place in attaining the best highway location between terminal points. 

Addi t}.,onal Timely flef erences - The use of air photographs in plan making, 1n 
plan presentation9 and as~ periodic record of change and trends is presented in the 
February 1941► issue of the Deparlment of Conmerce, Oommomrealth of Pennsylvania Pub­
lication Vol,, 9, No . 3: AIR MAPS AND POOI'OGRAPml IN CI'-'f, COtmTY 4?ID RBXUONA.L PLAN-
NING~ . 

Three timely articles on aerial surveys as a.ids i,n highway loca.tion were 
published in the ¥ebnw,ry 1947 i~eue of OIVlL fflQINB!JUNG; .- starting on page 81. 
These articles were pa.rt of a 81!IPOS1Wll presented at the _a.nnual meeting of the Ameri­
can Society- of Civil &lgineera in Bew lt>rk. Another paper in this symposium was pre­
sented by Spencer ltiller , Jr o , Cbnaissione.r , State Highway Department, Trenton, New 
Jersey: ttHi_ghhy It.oeation b7 A~ial Photogra~ in New Jersey.n 

l. .Aerial mapping outa cost of highway location 1n New York b7 »:bfard T. 
Ge.wldns , Deputy Cb.lef Dlgi.neerp, Qiv!sion of Oons~ruction, l)epa~ment of Publie Works, 
Albaey ~ Bew Yox•k. - ' 

2o Connc-1oticut applies aerial mapping to urban highway pl&nning, by Willia.m 
J. Cox1 State Highway Commissioner# state Highlra;y D,9pa.rtment, Hartford, Connecticut. 

3. Ma,aeachusette adopts ael'i:al photography ta highn,y location, by Ea Ce 
Houdlette~ Directo:r:, S,l.(rvey Diviaion, Department of :Public Wo.rks, Boston, Jlfleaachu­
aett~. 

Inc~easin Interee o 1 ee olle es i 1 e ethods - E;x-
perienoe through 19 7 · as atre.ngthened the apprec ation 'Qt blghlray of fcials and 
engineers in the benefits or aerial survey~ in highwq location e..nd qevelopm.ent o 
There is no question that aeria.l aurveye strengthen their judgment in making rapid 
decis1onso 'lhe easential .fact~ are obtained in a:u.f'fieient dEitail at the psycholog­
ical time from t he beginning to the end of the highway location and construction 
job.. . 

Educational irnrtitution~ eu""e also alert to the benefits of aerial survey 
methodao These i nclude Cornell University9 Jraasaohuaetts In,stitute of Technology~ 
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}l:i.o state UniversitY', Pennsylvania State College, Purdue University, Syracuse Uni­
O rsitY and other leading schools mutually interested in furthering the application 
:: aerial survey methods to all phases of highway engineering and development" 

Chapters on aerial surveying are now included in the latest editions of 
Civil p;ngineering and Surveying Handbooks, such as: 

L American Civil Engineers I Handbook 

2. Breed and Ho.emer1s Higher Surveying 

3. John Clayton Tracy I s Surveying , Theory and 
Practice (1947) 

An Outline of Aerial Surve for Hi hwa s - The Committee is continuing 
to encourage rovement in procedures in aerial sl.U'veying and photogr~tric map-
ping for hl.ghway engineering purposes. 

Selected charts of an exhibit by Public Roads Administration are included 
to show the orderly sequence and relationship of processes in highway planning and 
development. The successive stages of highway location and construction are shown. 
photography, ground control surveys, photogrammetry and mapping procedures are cor­
related for the guidance of the engineer in the respective highway stages. The 
outline chart shows the kinds of aerial photographs, completed pictures, and types 
of maps useful in location surveys and in project plans for improvement and recon­
::itruction ot highways, including highway maintenance and betterments and highway 
condition and inventory surveys. 

=;:;...;,;;~...;;:===-._,;;--..=-;;....:===;;;,...;.:-~-a11-- -A few examples of the presenta­
tion of airview studies ar e shown in one oft e charts of the exhibit series of 
photographs. These are practical presentations of three-dimensional drawings pre­
pa.red by use of aerial photographs and the various photographic processes. Such 
d.rawings are needed to show others the elements . of design that are essential for 
the complete highway. With this method difficult problems of right-of--.ray develop­
ment may be presented, decisions .made, and prompt action taken. In this way every­
one concerned can aotually see and understand ~hat is needed and decide what is to 
be included in the final plans for the complete highway. 

Roadside Improvement and Complete Highway Development~ We are now in the 
third phase of .roadside improvement as 'an integral part of Federal-aid highway con­
struction. 

Before the War the regulations for unemployment relief provided that at 
least a certain amount of roadside improvement be undertaken in each State. 

I>uring the War emergency this requirement was waived. Instead of separate 
projects for roadside improvements, the basic principles of roadside improvement -
grading, drainage and erosion control - were incorporated in the original highway 
design to the extent practicable for construction. 
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PLANNING AERIAL HIGHWAY SURVEYS 
SC.U.C-rtn TODNl. N;N 

SUL.I - N.PiltU(HTA1'1Vt rtuie:floH 

FIGURE 1.- STAGES IN THE LOCATION OF A HIGHWAY 

1.- DETERMINf THE WIOni Of THE GROVNO COVERAGE ANO 
THE SCALE 

,r 

...I 
SCAL[ - ,ru JO ONE INCH 

FIGURE 2.- SELECTION OF SURVEY M£Tli00$ 

t .- SELECT THE SURVEY METIIOO 

' . ' 
~"tt1illl:!•j 

••!' :; 
.......... ~ "<'1!i 

... 

... IS:;:----::---::.=---::M:;:----,,;----:.;----=---:::=--~ i, 
C:O'.:iT P[ 1t SQUNill MILi-DOLLAR$ 

3 ,- COUNT THE COST 

AM OUTl,IN[ or HoCIDUAts 1111 lttlQAL SUnt'l'lfriO ANO ~~CTR~ fllETMoCI 0,­

N.\Jl>PD4Q fot ~ OHWAY lNCMH(biNQ ~ IV'OS£1 

"" =I 

:: I 

=, -= 

4 .- SURVEY PROCEOURES 

AtRIAL PHOroGRAPHS AND MAPS USEFUL IN LOCATION SURVEYS 
AND PROJECT PL~S. IMPROVEMENT AND RECONSTRUCTION 

OF' HIGHWAYS 

$ .- USES Of T~f AERIAL MAPS 
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MAKING AERIAL HIGHWAY SURVEYS 

1 - RECONNAISSANCE !lOU1'E OUTLINED UPON THE PHOTOGRAPH 
1NDE>< 

2 - RECONNAISSANCE ROUTE OOTLJNEO BY A SHORT- CUT METHOD 
USING ALTERNATE PICTURES Of A SEQUENCE 

3 - RECONNAISSANCE ROUTE ALONG A RIDGE OUTLINED UPON A 
SINGLE PHOTOGIIAPH BY STEREOSCOPIC PAOCESSES 

4 - STUDYING THE RECONNAISSANCE TO DETERMINE THE ROUlE 
TO BE SURVEYED 

, .-MAKI NG THE PRELIM I NARY SURVEY BY CORRELATI NG THE 
PHOTOGRAPHS WITH THE TOPOGRAPHIC M/1.P 
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AERIAL SURVEYS CAN HELP TO DESIGN OUR 
NATIONAL SYSTEM OF INTERSTATE HIGHWAYS 

1.- URBAN NATIONAL INTERSTATE HIGHWAY 

3 - S£CONDARY ROAO Tl-tROUGH MOUNTAINOUS TERRAIN 

5 .- STUDY FOR AH UR8AN NATION.Ill INTERSTATE HIGHWAY 

2 .- RURAL NATIONAL INTERSTATE HIGHWAY 

4 - PROPOSED BRIDGE APPROACH 0/'I THE AATIONAL INTERSTATE 
HIGHWAY SYSTEM 

6.- PROPOSED RURAL NATIONAL INTERSTATE HIGHWAY 
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Silloe the W¥ the regw.ationa tor c~rying into effect the provisions of tile 
.Federal-aid W.gJJway Act of 1944 1¥1ve placed sdmfo1atrative emphasis on the rel~tion-. 
ship ot right-qi~ and roadside improvement problems in the several SJ;ateso Tl"eea 
~e often .tou,nd to be a cost considers,tion in the acquisition of higblrq right-ot­
~o 'the paper by- llro George Go Holley on the e~uation of.trees as an element lzi 
}d.ghlR\7 land «tamage should be timely and use.ful. 

aff !sin& Setba,o~ Lines - Th~ right-of-way and roaddd~ 1.mprov611lQnt probl8Jlls 
1 as &l,restated, are inter-relatedo The two mu.st go togeth8l"o 'lhe paper on High,.. 

'W1Q' Joning in Virginia shows how one State is trying to coordinate local county zon.­
~ of bigblrays ldth State-wide planning for the mutual interest of allo ._ tJ~ 'I 

TREES AS ~ ELEMENT IN HIGHWAY LAND DA.MAGE 

By 
George C. Holley 

Public Roads Administration 
Washington, D. C. 

Introduction - At the present time there seems to be no generally accepted 
method for evaluating shade trees on land acquired for highway constructiono Ap­
praisers for highVlay departments tend to place too low a value on such trees. 
Often the trees are considered as so much cord-wood or timber, but unless they are 
growing on woodland such evaluation is generally too low. On the other hand the 
property owner tends to value the trees too highly. It is only natural that he 
should try to get all he can. T,hua, both parties are likely to .arrive at their 
respective evaluations by more or less biased opinions. I.fit is conceded that 
the property owner should receive fair and juat remuneration for his trees-but 
no more--aome .method must be found to arrive at a true value. 

This paper is presented as an i.ptroductory review on the need for improved 
and more u:ni:f'orm procedures in determining the value o.f shade trees on land ac­
quired :for highway purposes. Nin& different methods of tree evaluation are out­
lined and existing data are assembled in tabular form as a basis for development 
of a more complete and uni.form procedure in estimating damage t9 trees on highway 
rights-o:f'-wayo The use of a complete formula for appraisal of shade trees is 
described. ~ list of native trees in the cool humid northeast portion of the 
United &tates is also included for guidance in the use of the tree appraisal form­
ula. 

Factors in .Estimating Value of Trees - In estimating the value of trees, 
several factors should be considered: · the tree species, size 1 location, condition, 
specimen va;Lue, land value, and other factors of lesser importance. The following 
is a brief discussion of these factors" 

L The species ot the tree itself ie important in fixing _its value" A 
lfhite oak or a sugar maple iij more valuabl~ than a. common ·1ocust or a silver maple 




