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BROADENING THE HIGHWAY PROGRAM 
By THOS. H. MACDONALD, Chief, Bureau of Public Roads! 

O AN AUDIENCE composed of those engaged in 
the actuality of highway improvement, including 

all of its phases, it is not necessary to call attention to 
the fact that the broadening of our national highway 
program is not a probability of the future but is a 
policy which has already attained definition and con- 
siderable stature. 

Since July 1933, more than 11,000 individual projects 
have been placed under way in the Public Works high- 
way programs. That 60 percent of these projects are 
off the Federal-aid highway systems of the States as 

- they existed at the start of the program roughly mea- 
sures the velocity attained in broadening the program 
through liberalizing the Federal highway policies. 
These projects off the Federal-aid highway system pro- 
vide for its extension at both its extremes—on the one 
hand the feeder roads of the rural districts and on the 
other the principal thoroughfares of cities and towns. 
The addition of these two classes of roads and streets to 
the federally supported highway program is not the 
only element of this broadened highway policy struc- 
ture. The elimination of grade crossings without rail- 
road participation in the financing, the landscaping 
and planting of roadsides, and the building of footpaths, 
are other, but not all, of the worthy additions to the 
rapidly progressing highway policies. 

Because of this constantly changing picture it 
becomes highly important to examine critically what 
we are doing, that we may project a course into the 
future, safeguarded from at least those hazards which 
experience has already uncovered. The easiest pos- 
sible mistake is the failure to visualize the dimensions 
of a problem so vast as that of adequate road and 
street improvement in an area more than 2,000 miles 
wide and more than 3,000 miles long. The number of 
people alone that must be brought into a common and 
efficient operating organization goes far beyond ordi- 
nary conceptions. Here is a field in which faith, good 
will, and devotion to the public service will produce 
results beyond the reach of any other power. 

The response that the Nation has had from highway 
officials, contractors, and material producers is of so 
high a quality generally that the departures stand out 
conspicuously as exceptions to a record of which the 
Nation can be proud. 

Passing for the moment the employment aspect of 
the highway program, which is the cause underlying 
the enlarged undertakings in this field supported with 
Federal funds, it appears desirable to review briefly 
the experience of the years through which we have 
come to the present stage of highway development, 
that in the broadening of the program we may yet 
adhere to sound policies. 

As a matter of history, between the time of abandon- 
ment of National and State projects undertaken in the 
early days before the advent of the railroads and 
about 1890 the localities were in control and there was 
no conception of planning highways on a State-wide 
basis. 

The first State highway departments were established 
to assist the localities rather than to undertake, as a 
State policy, the building of a State highway system. 

1 Paper presented Jan. 22, 1935, at the 32d annual convention of the American 
Road Builders’ Association held in Washington, D. C. 

115947—35——1 

In the Federal legislation of 1916 there was still no 
conception of the setting up of a plan of systematic 
highway improvement. The first requirement of this 
character in modern Federal legislation came with the 
legislation of 1921, when, as a first undertaking, the 
application of Federal funds was limited to a system of 
interstate and intercounty roads consisting of not more 
than 7 percent of the total rural road mileage. 

In the decade and a half now intervening, marked by 
the improvement of some 200,000 miles of highways in 
part with the aid of Federal funds, this restricted system 
was rigidly maintained as a first objective. Year after 
year in both State and Federal legislative bodies there 
were innumerable drives to spread the application of the 
cooperative Federal and State funds more widely. 
Credit is due our law-making bodies that the principle 
was preserved intact for a period sufficient to establish 
communication over highways on this skeleton frame- 
work, consisting of a small percentage of our total 
highway mileage, but so carefully selected that it is now 
possible to travel from one end of the country to the 
other with a degree of speed and comfort—not that the 
building of long distance roads was the prime objective, 
for highway traffic is now and will remain primarily 
local. 

TERMINATION OF PIONEER PHASE BRINGS NEW PROBLEMS IN 

ROAD BUILDING 
Our long-distance highways have come as a_ by- 

product of the careful planning and coordination of the 
most important highways within and between the 
States. This deliberate policy of restriction has estab- 
lished reasonably universal communication over the 
roads within the minimum possible mileage. No other 
course would have made it possible, in so short a time, 
to create the main highway system capable of serving, 
if imperfectly, so large a part of the total of highway 
traffic. No other course would have so quickly joined 
with reasonably serviceable highways so many of our 
towns and cities, or placed a usable road within so short 
a distance of so many of our farms. No other course 
would have made it possible for the average American 
citizen and his family, with the modern moderately 
priced car, to become acquainted with neighboring 
States and with the more distantly located national 
parks and forests, or would have opened to him so many 
other recreational and educational opportunities. 

No other course would, within this relatively short 
period, have brought us to the poit where we are 
enabled to broaden the highway program soundly and 
with good effect. We can, and we unquestionably will 
continue the building of Federal roads extending from 
the improved main network into the farm communities. 
Every such road will bring to the land it serves not only 
its own important benefits but the multiplied benefits 
of the arterial system to which it becomes thus attached. 
Had the building of these feeders been undertaken 
before the improvement of the main system, such policy 
would have been comparable to the digging of the 
laterals of a drainage system before the opening of the 
outlet channel. 

The principal difficulty which we encounter in this 
broadening of the highway program is the varying 
degrees or stages to which the several States have 
advanced. In certain States conservative highway 

1 
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officials may still point to the considerable mileage of 

the more important roads still inadequately improved. 

For these States the time to take on responsibility of an 

additional mileage will be at some future period when 

the main system is more fully improved. There are 

a considerable number of States in which this 1s un- 

doubtedly the correct attitude at this time, and any 

future Federal legislation must be sufficiently flexible 

to take such situations into account. 

The broadened program of the future must provide 

for the progressive development of the main roads in 

which we have now a tremendous investment. Other- 

wise, they will be found inadequate for the greater 

traffic which their very improvement has developed. 

Many things are yet undone on the main road systems, 

things which have been deliberately passed in the 
doing of the pioneer work that has engaged us up to 
now. 

On a very large mileage of main roads the improve- 
ment of today must be regarded as providing only the 
minimum of service. Not only the density, but the 
speed of traffic has been so stepped up that the project 
designed for conditions existing not more than 5 years 
ago has now fallen below the acceptable and safe 
minimum. Such essential but in the past necessarily 
deferred details as the elimination of railroad grade 
crossings, replacement of narrow bridges, and the 
general construction of footpaths where justified, are 
important elements which must be continued in this 
broadened highway program. 

The provision for the separation of more than 500 
dangerous grade crossings is a real achievement of the 
present going program. Added to this is the construc- 
tion of adequate roads around as well as through 
cities. Through the special highway-user taxes the 
people of the cities have contributed in some States the 
major part of the funds used for the upbuilding of our 
rural main road system. City residents can now with 
justice claim more attention. 

All of these are essential concomitants of the neces- 
sary provision for our developing highway transporta- 
tion, things which have been for the most part omitted 
from the simpler program of the past. Hence it is 
clear that the broadened national highway program 
consists not merely in the inclusion of additional mileage 
of local or feeder roads or city streets justifying improve- 
ment, but also includes a general lifting of the aim of 
the improvement effort to include objectives, the 
relative importance of which has increased as we have 
approached the first goal of ‘‘getting the traffic through” 
which has occupied so large a place in the past perspec- 
tive. 

To characterize most of what has been done thus far 
as a ploneer effort is not to detract from the magnifi- 
cence and speed of the accomplishment that stands to 
the credit of the cooperative action of the State and 
Federal governments. It is desired only to place past 
accomplishments in their true relation to what remains 
to be done. A clear understanding of this relation 
suggests the answer to those whose conception has not 
yet been lifted to the new level of highway facility 
which has become possible and desirable. Even these 
suggestions do not touch upon the development which 
it is evident is not far around the corner, of highways 
conceived primarily upon the interstate or national 
basis in those sections where the population density 
and traffic, already developed on the inter-city roads, 
point to the necessity of new highways or parkways 

outside of the congested areas and high-priced suburban 
developments. 

BALANCED PROGRAM MUST BE FORMULATED 

In a moderate program of carefully conceived high- 
ways of this character lies not only the possibility of pro- 
viding for recreational travel in a manner not possible 
upon our most heavily traveled roads, but the provision 
for the enlargement of recreational facilities within easy 
reach of our industrial population, and in some cases, 
as with the Shenandoah Parkway of the Blue Ridge 
Mountains, the providing of a new climate to a large 
population sweltering in the summer heat and humidity 
of the valleys. Here is an example of the possibility of 
bringing to the average citizen and his family the bene- 
fits of a cooler and more helpful climate and more beau- 
tiful surroundings by placing them within easy reach of 
his home. The flora in the higher elevations of the 
Smoky Mountains National Park is that of Labrador. 
Highways are the gateway to a climate otherwise denied 
to the majority who have neither the time nor the means 
to travel to the north country. So the ending of the 
pioneer period brings us to new and more difficult deci- 
sions. The question is not that of giving or denying 
highways to the rural districts or to the cities. Itis the 
far more complex one of balancing the program within 
the reasonably supportable expenditures in such a ratio 
between these different and desirable objectives so that 
consistently there will be the greatest benefit to the 
greatest number. 

The various classes of improvements, the extent to 
which each shall be undertaken, not only within the 
highway field itself but in the wider field of coordination 
of highways and other transportation facilities, all 
accent the complexity of our future policies and pro- 
gram, but there are many circumstances which deter- 
mine that quite definite decisions shall be made. One 
of the principal of these is the transfer of complete 
authority over all highways to the highway depart- 
ments, a movement that will doubtless progress with 
gathering momentum at the coming State legislative 
sessions. Of the benefits to be obtained by such transfer 
there is little doubt, but they bring with them a danger 
if transfer of responsibility is not accompanied by com- 
mensurate provision of income. 

The tendency to divert from highway uses revenues 
intended for such purposes and no other is acute. The 
persistence of unemployment which has prompted large 
Federal appropriations has unfortunately been met by 
diversion from highway needs of the special revenues 
accruing from highway use. From the employment 
angle alone, nothing is gained by such diversion, since 
the dollar spent for highway work reaches as far to 
relieve unemployment as any other expenditures that 
could possibly be made. 

Adjustments of the future highway program to meet 
changing economic conditions forced upon the rail- 
roads, and the improvement of the highways to fit the 
presumed program of the railroads which appears to 
contemplate faster and lighter trains, are as important 
as the development of highways to take over traffic 
where unprofitable branch line operations are aban- 
doned. 

Confronted by the unavoidable necessity of broaden- 
ing the highway program in many directions and 
recognizing the demand for prompt decision on numer- 
ous questions, the inevitable conclusion is that further 

(Continued on p. 11) 



A STUDY OF THE LIVES OF BRICK-ON-CONCRETE 
PAVEMENTS ' 

ANALYSIS OF MORTALITY OF BRICK-ON-CONCRETE PAVEMENTS IN DES MOINES, IOWA 

By ANSON MARSTON, Senior Dean of Engineering, Iowa State College 

Owing to dearth of data of the actual service lives of different types of highway pavements, present 
estimates of their probable lives are based mostly on opinions instead of on facts. 

This paper presents the results of a ‘‘ mortality-curve’’ study of the actual service lives of brick-on- 
concrete pavements in the city of Des Moines, Iowa, as indicated by their actual mortality data during 

The collection, arrangement, and calculation of the mortality data are the years 1909-28, inclusive. 
explained and illustrated. The resulting ‘‘ mortality curves’’ are given; and the method of using them 
to assist in estimating the probable lives of similar pavements still in service is explained. 

Similar studies of rural-highway pavement actual service lives, in at least four different States, are 
being undertaken, in a cooperative highway research project, by the U. S. Bureau of Public Roads and 
the Iowa Engineering Experiment Station. 

HERE is at present so nearly a complete lack of 
collected and studied reliable data of the actual 

service lives of different types of highway pavements 
that our knowledge of the probable lives of the billions 
of dollars worth of existing pavements is merely what 
we can surmise from the opinions of highway engineers. 
Even when collected by such respected authorities as 
the Interstate Commerce Commission, and even when 
expressed by such competent engineers as_ those 
employed by our State highway commissions and our 
large cities, engineering opinions upon pavement lives 
have a range of from about 10 to about 40 years for 
concrete, brick, and asphalt, with corresponding varia- 
tions for other types. Manifestly, estimates based 
upon opinions which vary 400 percent cannot be 
considered reliable. 

Pavement life is one of the most essential of the 
factors whose numerical values must be known in 
order to determine the annual costs of highway systems 
and/or the costs of different classes of highway services. 
Correct records of both of these are especially impor- 
tant at the present time, in highway economics in 
deciding upon correct highway policies, and in highway 
accountancy in developing and using satisfactory 
uniform highway accounting systems. 

The fact that quite a large mileage of rural highway 
pavements built since the World War has now reached 
service ages of 10 to 20 years combines with the need 
to substitute facts for guesses of pavement life to make 
the present an opportune time to collect and study, by 
the best and most advanced methods, a large amount 
of reliable data of the actual service lives of rural 
highway pavements. 

ACTUAL RETIREMENTS OF BRICK-ON-CONCRETE PAVEMENTS AT 
DES MOINES, IOWA, STUDIED BY USE OF MORTALITY CURVES 

In his paper on the “‘ Engineering Valuation of High- 
way Systems”’,”? presented one year ago, the author 
explained briefly the ‘‘mortality-curve” method of 
studying actual retirement data of different kinds of 
industrial property. From January to June 1934, Mr. 
J. Phil Starbuck,®? of Ames, Iowa, a graduate student 

1 Paper presented before annual meeting of the Highway Research Board at 
Washington, D. C., December 1934. 

2 Proceedings, Highway Research Board, vol. 13, p, 48. 
3In his progress report to the author, June 1934, Mr. Starbuck acknowledged 

indebtedness for assistance to John M. Tippee, city engineer, and C. C. Green, 
office engineer, both of Des Moines, Iowa, to John C. Hultquist, a fellow graduate 
student, and to Robley Winfrey and E. R. Davis of the staff of the Engineering 
Experiment Station, Iowa State College. 

working under the direction of Mr. Robley Winfrey 
and the author, made a detailed study of the actual 
retirement data of all brick-on-concrete and brick-on- 
sand pavements in Des Moines, Iowa, using the “mor- 
tality curve”? method. The newest brick-on-sand 
pavements found had been built in 1899, so that Mr. 
Starbuck’s data did not include their retirements at 
ages of 1 to 9 years. For this reason, only the data for 
brick-on-concrete pavements will be presented in this 
paper. 
By careful search of the city paving records, Mr. 

Starbuck obtained and tabulated for each year, 1909 to 
1928, inclusive, data of: 

1. The actual pavement retirements each calendar 
year, classified by service ages. 

2. The total amounts of pavement of each age actu- 
ally in service each calendar year. 

The retirement data were tabulated, in square yards, 
as shown in table 1 for the years 1919 to 1928, inclusive; 
and were averaged to give the average annual retire- 
ments for each age. Similarly, the amounts of pave- 
ment of each service age in service during each calendar 
year were tabulated and averaged as shown in table 2. 
Finally, the averaged annual pavement retirements and 
pavements in service each calendar year were tabulated 
and calculated as shown in table 3, to give the calculated 
mortality survivor-curve data in columns 5 and 7— 
column 5 for the “annual rate method” and column 
7 for the “individual unit method.”’ 

Computations corresponding to those illustrated in 
tables 1, 2, and 3, for 1919 to 1928 were made for the 
1909-18 and the 1909-28 brick-on-concrete pavement 
mortality data.t The mortality ‘“‘survivor-curve”’ 
data thus obtained by the ‘‘annual rate method” have 
been plotted and are shown in figure 1, herewith, 
together with the ‘‘individual unit”’ survivor curve for 
the period 1909-18. 

The ‘“‘annual rate method”, the final computations 
by which are illustrated in columns 2, 3, 4, and 5 of 
table 3, is the correct method for computing mortality 
“survivor curves” of different classes of industrial 
property. It correctly takes into account all the pave- 
ment in service each year. The ‘individual unit 
method’’, whose final computations are illustrated in 
columns 6 and 7 of table 3, takes into account only 

4 All Mr. Starbuck’s tables and curves for brick-on-concrete pavements have been 
recomputed and corrected by Mr. E. R. Davis. 
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TABLE 1.—Brick-on-concrete pavement retirements, Des Moines, Iowa, 1919-28 

Square yards retired during each age interval 
Aver- 
age 

Age interval, years Peas 
1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 Total if: Sarde 

0-36. 525 anna ann enn ne en | | a nr | an a a ee aa 
Be UG 8 ona hae ne se a Se waa ne | ee eens e fae ea eR |e ee a ee 
VGN nna nnn nee ne ne wn na need fees cane Raa en | ee Sf a ee 
W6-314__.____________--------_---------------|----------|----------|----------|----------]----------|----------|----------]----------]----------|----------|----------]---------- 
ie Aig Se ec, Sa os | A 71s enn amneNe ena aitin Minot) RECS By A ae ek 649 64.9 

416-5)4. .-- 1.2 -- non oe ene oe eee os one |e = 2-2 --|- 2 --- 2 | == en [= na ene so nr a i ne | a 

Dt eee ena atid Mann lnmame Mme a on ee 
Wee Sa, ee 5, 143 514.3 
Sb 5s Seana gna Mita Maen armen TN REIT lie SETI ca 2, 0201. 0A, = Let. fee cass emer a ae 2, 029 202. 9 

VAS) Aas Be ae Be ER FU eRe o tbaee A DVA0l. Soe Sellete 2 ee es ees 510 |. bi gssut es Sees ee ase. B ase ae ae ee 4, 724 472.4 
Mie Tiga Be Oe Ge a ee ee | en rN, NM Rema eM BTN I 13) 762| 1,276.2 
TI AI cose ee oa eee 735 |.----.----|----------|----------|----------|------+-2-|------+-+-|----------|------2---]---------- 735 73.5 
1DN6-1814_ 2 oon nn ceed oe dew engeececa|besenescce| bes seen ae gee weet ere ee ale ers | em | ee | 
1BNG-1406 oa ns eke eds saab gene pin | OE alae ae a ee a ee 
a Dp a aL SUL | LEE SE ee ne epeeneens yes ee eye ed (eee en A se eee | fe ee oe Bde eee ee | see eee Slo 

ee ae ile, eae tee 1,006 |. pea > te ee eee B77 |. 9, O81 eco Sued 4 ea pene 4, 534 453.4 
LG UCRT 7G aca ee Gard ee ROE | splece 22 Se aa og sae ecmane 2,624 Sue aaa 6; 1508 eo Re SO ea | eee 8, 774 877.4 
PGR ae ek Ce Ses ee ee RIS jie set See | eee ae 4p: B48 lee Se eee Res Ue ee eee 2 Pee Soe eee ee 8, 364 836. 4 
TRUS 1962s ee ee en See NE Ne Re ees |e | ee 1,156] coe es UN Ss eee fia eo ee eee ee ORAS ae 1, 156 115.6 

VA—9014... ee ene ee ee albe oo wn ie Fe a Se a a ae a a 

Dit | Sarre MnmCMnIT Miata Veto iapol es co eure io Peed wee Pca o ee 
ihe) Oe Magy ae Pe hniseees 1802 TNS AL Oe 18,501. cca Shae 2 ae ee een eee 12461.) Saeko S| eee 20,052} 2,005.2 
DOVE -IBVE nee sense ea ek cere oe ek aN aye | eee 1 RR ee |e | a | es ee 
OSC OdLG 8 ncn nn cence cnn sacbewee lene eee eats of ncn] Se a a eg a | ee | ee 

DEY DB ee eS ee ee eh ee ee i ne 5, 942 OBA ie oe 2 ols il en a ie eee ee” ead pe eetes | ORE 6, 226 622.6 
DRI D6 LG ome, cok bere ne 1 ea ance 1152.) cows ek eee Se oe a i ee |e | en 1, 152 115.2 
DOUG 2746 nnn cece enna ate Pa RE SMH a 1S et a ee er | meee |e On eee | 
QTY IBV ooo acne nn nn soc awe n  ceseede|Locadae ce | ee ce salen See eed SO Se Se 8 a a ee | ae |e ee ee 
7 s:\ a), 6 San a nee ne Bi sovaiens (PPem net el bmima tient Monaenil Wit Soto, ive. eres. Pod) eo ee ee 

204-3006. LL es RE ES mee OE oe ea ee 8 ee ee 1047) ose [1.410352 eee 13,050 | 1,305.0 
B0bG-B114. 2. Ts Bee TE US Se a eee ae a ae ae eee ree ee ee eee 1°07¢; |e eenemen 9,016 | 10,932] 1,093.2 
BIG BOUT aa e e  s | ee 151204 Seem 1, 122 112.2 
BOA -B816. no cn nance oacen ence ea eee asa |n eee see ence 2 lp Re ea aa | er | ed ee ee ee 

1 

TABLE 2.—Brick-on-concrete pavements in service, Des Moines, Iowa, 1919-28 

Square yards in service at beginning of each age interval 

Age interval, years 

1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 Total Average 

Teas tae ae Re par ae ak ee 65,014 | 37,342] 31,643] 51,636] 11,451] 78,741] 90,499! 99,054] 46,444] 67,315] 579,139 57, 913 
BGT ROG axe wat oh Siac oe [aN Os So 65,014 | 37,342} 31,643] 51,636] 11,451 | 78,741} 90,499] 99,054] 46,444] 67,315 | 579,139 57, 913 
Ga Ole Ret eae ents. Maes ee nate Teer 46,529 | 65,014] 37,342] 31,643] 51,636} 11,451] 78,741] 90,499] 99,054) 46,444] 558, 353 55, 835 
ie eee ell WI Vane gaaia!s oa 69,238 | 46,529} 65,014] 37,342] 31,643] 51,636 | 11,451 | 78,741] 90,499] 99,054 | 581, 147 58, 114 
BUCHAN A Wek Ot | 2 SMe Siw, SAO Sle te 56,208 | 69,238 | 46,529} 65,014] 37,342] 31,643] 51,636] 11,451 | 78,741 | 90,499 | 538,301 53, 830 

AV AR DT eshte Ae ee ee See ee CRN 13,131 | 55,559 | 69,238 | 46,529| 65,014 | 37,342] 31,643 | 51,636 | 11,451 | 78,7411 460,284 46, 028 
GOL G eae oat 2S aka Lee ee 21,580 | 13,131 | 55,559] 69,238] 46,529] 65,014] 37,342] 31,643] 51,636 | 11,451 | 403, 123 40, 312 
TG aot i aS ME ORT Se ee 7,087 | 21,580 | 13,131 | 55,559] 69,238 |, 46,529] 65,014] 37,342] 31,643 51,636 398, 759 39, 875 
TB Uh teen Pee cs Saat Whee han er ae 5, 346 7,087 | 21,580} 13,131] 55,559 | 69,238 | 46,529] 65,014] 37,342] 31,643 | 3652, 469 35, 246 
SUCCOL if Ae Et ae Se ea eae 66, 838 5, 346 7,087 | 21,580} 13,131} 50,416] 69,238) 46,529| 65,014] 37,342] 382,521 38, 252 

ORGS 016 th ee ce ee i Se a 21,718 | 66, 838 5, 346 7,087 | 21,580] 11,102] 50,416 | 69,238] 46,529] 65,014] 364,868 36, 486 
LOM at ey Ae Se Ear ones 52,732 | 17,504] 66,838 5, 346 7,087 | 21,070] 11,102] 50,416] 69,238] 46,529] 347, 862 34, 786 
TNO CARED eae dy lene ge Car RN Pe Ge 35,859 | 52,732] 17,504 | 54,076 5, 346 7,087 | 21,070] 11,102] 50,416] 69,238 | 324, 430 32, 443 
RON 18 iS Sa oy ee ee On 13,460 | 35,124| 52,732] 17,504) 54,076 5, 346 7,087 | 21,070] 11,102) 50,416 | 267, 917 26, 791 
BUTANE 22 cS at BE RN er a pe 21,012 | 13,460] 35,124] 52,732] 17,504| 54,076 5, 346 7,087 | 21,070| 11,102} 238, 513 23, 851 

! 

TANG B DG beh tS GS Steet Sere ar ae 24,459 | 21,012] 13,460] 35,124| 52,732] 17,504] 54,076 5, 346 7,087 | 21,070 | 251,870 25, 187 
TSCA sale oe NP eae ome s otek 16,503 | 24,459 | 21,012] 13,460] 35,124 | 52,732} 17,504] 54,076 5, 346 7,087 | 247, 303 24, 730 
aa) 6 eee ee SE RE Fe EE a5 Sot ar od Ee 19,060 | 15,497| 24,459] 21,012] 13,460] 34,547| 49,781 | 17,504] 54,076 5,346 | 254, 742 25, 474 EUeot Vg an aarepe mips Shares Se. 2 Tele: 5 6,490 | 19,060} 15,497] 24,459] 21,012} 10,836] 34,5471 43,631] 17,504] 54,076] 247,112 24,711 
TSEE-1916 1-3. 3 Wee 7 Seat Area 1, 708 5,972] 19,060] 15,497] 16,613 | 21,012] 10,836] 34,547] 43,631 | 17,504] 186,380 18, 638 

f016-20L4 <2 2. Ne tos 2 ee eee 9, 964 1, 708 5,972] 19,060] 15,497] 15,457] 21,012] 10,836] 34,547] 43,631 | 177,684 17, 768 BOG 2106. 205 age Say eee ee 36, 059 9, 964 1, 708 5,972! 19,060] 15,4971! 15,457] 21,012! 10,836] 34,5471 170,112 17, 011 BU DING os i pak aban soe 61,093 | 36, 059 9, 964 1, 708 5,972] 19,060| 15,497] 15,457| 21,012 9,166 | 194, 988 19, 498 oe aa, Seen per aee aames SPILT TE 50,265 | 42,502} 36,059 9, 964 1, 708 5,972 | 19,060} 15,497] 13,996] 21,012 216, 035 21, 603 TSU AOL, Ug .3 ua eS ae 29,968 | 50,265) 42,502 | 36,059 9, 964 1, 708 5,972 | 19,060] 15,497] 13,996 | 224, 991 22, 499 
Ee ap ty Ree enee Pe ee A A 15,657 | 29,968 | 50,265] 42,502] 36,059 9, 964 1, 708 5,972 | 19,060] 15,497 | 226, 652 22, 665 TA es) See apie eS ee Ae 5,486 | 15,657 | 29,968} 50,265] 36,560] 35,775 9, 964 1, 708 5,972 | 19,060] 210, 415 21,041 DOW BING icc nd Des oe) ee a ee ee Oe 4,334 | 15,657] 29,968 | 50,265} 36,560] 35,775 9, 964 1, 708 5,972 | 190, 203 19, 020 hg ag ee ARE Mae NAT TS ASG: | ee ae le 4,334} 15,657| 29,968 | 50,265 | 36,560] 35,775 9, 964 1,708 | 188, 537 18, 853 2836-2016. oe Bane NE ee eo ere ed 4308) sea ees 4,334] 15,657] 29,968] 50,265) 36,560] 35,775 9,964 | 186, 829 18, 682 
2016-8015... -2 is bth ewan oe dee on ee 4306 iIStte ae 4,334 | 15,657 | 29,968}  50,265| 36,560] 35,775 | 176,865 17, 686 3036-8136. nn a= 2s cose eae ee re | pred Piper Le | ca 4I806)|| see een 4,334] 15,657] 28,021] 50,265] 25,4571] 128,040 12, 804 BIG -B ING capes Sanuk ange aan a ol ga ake Se ae ee ce 8 Oe 453 00u|e eee 4,334 15,657] 26,105] 50,265 | 100, 667 10, 066 B2NG-BB36 oa anc nen chow pred acelin es aawee |e doe dee en ee eae 453.06) \ See ae 4,334 | 15,657 | 24,983 | 49, 280 4, 928 BB} GBA) Gn eSa aie ng hy ce | Te a ae fc ee ee | 4-306) [pe seer ae 4,334] 15,657] 24, 297 2, 429 
3414-3514 8, 640 864 3514-3614 4, 306 430 3614-37! j 
St RS a ane aaa nnn mansaiins emis ONO ai Moree: Ml Swe ee ai Boe Bie 
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TaBLE 3.—Calculation of survivor curve for brick on concrete pave- 
ments, Des Moines, Iowa, 1919-28 

Individual unit Annual rate method method I 

P Average | Average aye wee ee 
Age interval retire- | areain | Annual dy es Sum of | UF ae 

ments |serviceat} rate of ke average Bee 
during |beginning) retire- apne: retire- res 

ee eee ment interval | ™e&Dts | interval 

| | 

a ’ 2 3 4 5 6 ‘6 

4 Years Sq. yds Sq. yds. | Percent | Percent | S7. yds. | Percent 
LES Bile ae RS ned (oe ee Se Die OLS See 100. 00 10, 307 100. 00 
ieee Yaa a OO eae 5 Se! OP ea ee Dis OLS) | Ee aed 100. 00 10, 307 | 100. 00 
‘EASES ye eee eee HOpkS0y| eee see eee 100. 00 10, 307 | 100. 00 
Ade eae ee aoa | pee oe ane (sepa Ue S| Pe, oe 100. 00 10, 307 100. 00 
Le ee eee 64.9 53, 830 0.121 100. 00 10, 307 100. 00 

1 Goes a acta se | (en AG. 0233 beer 99. 87 10, 242 | 99. 37 
eS ole Stee Sage OS ae BO DLo see eae 99. 87 10, 242 | 99. 37 
(VAS Un ee See ot) | BOOT OL eases eee 99. 87 10, 242 99. 37 
FUE eet eee eo ya 514.3 35, 246 1. 459 99. 87 10, 242 99. 37 
ERS Sa eee | 202.9 38, 252 . 530 98. 42 9, 728 | 94. 38 

9144-10144________- eS. 472.4 36, 486 1, 295 97. 90 | 9, 525 | 92. 41 
NOYG— 1146 22 1, 276. 2 34, 786 3. 669 96. 63 | 9, 052 | 87. 82 
1 2G. on See 73. 5 32, 443 wane 93. 08 | 7, 776 | 75. 44 
iA Laas 2 ee let a eee PAGS bee Seer 92. 87 7, 703 | 74, 73 
Bete Ase een a een, oe PY NCH a5 Val Es oe eae 92. 87 | 7, 703 | 74. Te 

1 BES ar oe | ae vas pi bey? |e. eee 92. 87 | 7, 703 | 74, 73 
1544-1614_ 2 :.-<2----- 453.4 24, 730 1. 833 92. 87 | 7, 703 74. 73 
1OMG-17146 5 - = 22-2 eon 877.4 25, 474 3. 444 91.17 | 7, 249 | 70. 33 
134-1814. Xo 836. 4 24, 711 3. 385 88. 03 | 6, 372 | 61.82 
1814-1914_____._____- 115. 6 18, 638 . 620 85. 05 | 5, 536 53. 70 

1914-20%___________- VA GSh Ree] 84. 52 | 5, 420 2. 58 
20144-2114___ 17, 011 . 982 84, 52 5, 420 52. 58 
2114-2214. __ e 19, 498 10. 284 83. 69 | 5, 253 | 50. 96 
Lh an ae Zl G03 lessee = 75. 09 3, 248 | 31. 51 
Dyn TA ee ese So ee DAI eee ee 75. 09 | 3, 248 31. 51 

} 

SY SOY a gt een anes 622. 6 22, 665 2. 747 75. 09 } 3, 248 Sloe 
DA ey en See 115. 2 21, 041 n04 7 73. 02 | 2, 625 | 25. 47 
Oye Tyo ee inte a 197-020 oo ee a 2. 62 2, 510 24. 35 
a Oa ef ee AE i | tes ibe pts on | Bocas ee ee 72. 62 | 2, 510 | 24. 35 
SPO Ge rae teehee fern ee LSS Oa apes eee 72. 62 | 2, 510 24, 35 

2014-3014. -.--22- 2. 1, 305.0 17, 686 7.379 72. 62 | 2, 510 24. 35 
3014-3114... _-------- 1, 093. 2 12, 804 8. 538 67. 26 | 1, 205 | 11. 69 
eS re 1 PAY 10, 066 1 eo We Bs 61. 52 112 | 1.08 
SPA Oe ae ee ee Meare ee AS O28 ieee = GO SRAR eaeee ee (Soeoee ee 
ener aU Ae eo ee ae eee DADO see 60: SAMes = ee. eee Janae 

Su yee NS ee oe elle ae SUT Ol pee a A otal (aes a ad ier cet 
SOYA ST AU fat Ate as Le a | eat ne AS ()i Pecans et | Grae ne eH ho feeb ds 
Ea AL Sa ce ETO || Se rae’ Ue a peste ee eed Ee 

| 

_! The method will be understood if it is observed that column 6 represents cumula- 
tive totals of column 2 beginning at the bottom of the column. Column7 represents 
the corresponding percentages, taking the total retirements observed as 100 percent. 

those pavements actually retired, and hence gives 
entirely too small percentages of survivors at different 
service ages and entirely too small average life of pave- 
ments. For example, the average life for the years 
1909-18 by the “individual unit method” was only 17 
years; whereas the correct average life indicated by the 
mortality data was 22 years, as shown by the ‘‘annual 
rate method.” It should be noted that estimates of 
average pavement lives based largely upon first or com- 
aaa early retirements are quite likely to be too 
sma 

average life af a pavement for which a neal sur- 
vivor curve like those in figure 1 is available must be 
found by computing the area under the survivor curve 
(usually divided for this purpose into strips each, except 
the first, 1 year wide) and dividing it by 100 (since the 
survivors are platted in percents). 

As explained in the paper on the ‘‘ Engineering Valua- 
tion of Highway Systems”, already referred to, the 
Iowa Engineering Experiment Station has developed 
some 13 ‘‘mortality type curves’’, which seem to pretty 
well cover the usual range of the mortality character- 
istics of the different kinds of industrial property. 

Four of these are “left mode” curves, designated 
L,, Ly, Ls, Ly; five are “symmetrical”, S,, S2, S3, Su, Ss; 
and four are “right mode”’, Rs, R3, Re, Ri.. 
By trial, it was found that the mortality data of 

brick-on-concrete pavements in Des Moines, 1909-18 
fitted curve S,, those for 1919-28 fitted S,, and those for 
1909-28 also fitted S,, all as shown in figure 1. It 
therefore appears that mortality type curve S, is the 
one to use in estimating the probable life of any par- 
ticular stretch of concrete-on-brick pavement still in 
service in Des Moines. 

The average lives, in years, indicated by the mortality 
survivor curves in figure 1 are 22 for the retirements of 
1909-18, 36 for the retirements of 1919-28, and 28 for 
the entire 20 years retirements, 1909-28. Information 
is lacking about the traffic intensities, differences in 
design, changes in retirement policies, and other cir- 
cumstances which would completely explain these varia- 
tions in average life. It is permissible to point to the 
improvements in pavement design and construction in 
later years and to the probability that the heavy-traffic 
streets were more apt to be paved first, as circumstances 
which may partially explaim the apparent increase in 
the average life of the pavements retired in the later 
years. 

PAVEMENT MORTALITY CURVES USEFUL IN FORECASTING THE 

PROBABLE LIVES OF PARTICULAR EXISTING PAVEMENTS 

The mortality type curves which fit the actual pave- 
ment mortality data of particular kinds of pavements 
(see fig. 1) can be of great service in forecasting the 
pr obable lives of particular existing pavements. 

The mortality type curves are ‘‘generalized’’ by 
stating and platting their service ages in percents of 
average life. 

Just as average life can be computed by dividing 
the entire area under the mortality curve by 100, so the 
expectancy of the average survivor at any age can be 
computed by dividing the area under the mortality 
curve to the right of the age ordinate by the percentage 
of survivors at the age. “Expectancy plus service age 
is probable life; and ‘‘probable life curves”’, computed 
in this manner, can be platted on the same diagram as 
survivor curves. 

Table 4 shows the results of computations of ex- 
pectancies and probable lives of the average survivor 
at different service ages for mortality type curve Si. 

Figure 2 shows mortality type S,, ‘‘survivor’”’ and 
pr obable life” curves platted on the same diagram and 
‘“‘oeneralized”’ by platting service ages in percentages 
of average life. 

The use of figure 2 in forecasting the probable lives 
of particular pavements will be illustrated by two 
(imaginary) cases of brick-on-concrete Des Moines 

| pavements, of which the average life has been found to 
be 28 years. 

Case 1.—A brick-on-conecrete pavement on an important busi- 
ness street. The service age is 21 years. The present physical 
condition is poor, in comparison with the average condition of 
21 year-old brick-on-concrete pavments in the city. The traffic 
is much heavier than average traffic on such pavements. 

In figure 2, follow the 75-percent age ordinate up to the survivor 
curve, proceed horizontally across to the probable-life curve and 
thence vertically down (all as indicated on fig. 2 by broken 
lines and arrows) and find that the probable life of the average 
survivor would be 119 percent of 28 years equals 33 years. But 
this pavement is in poorer condition than the average and its 
traffic is much heavier. Its probable life will be somewhere 

' between 21 (its present age) and 33 (the probable life of the 
| average survivor under average traffic). Taking these limits 
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ORIGINAL MORTALITY DATA (OMITTED FOR OTHER CURVES) 
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Figure 1.—Morrauity Curves For Brick-oN-CONCRETE PAVEMENTS, Des Mornszs, Iowa, 1909-1928. 

100 eae TasBLe 4.—Numerical data of mortality type curve, S; 

C Surviving | Expectancy Probable 
A: Age interval, percentage ewe at beginning | as a percen- life, per- 

of average life itera of age tage of aver-| centage of 
80 interval age life average life 

~ Percent Percent Percent Percent 
o 70 0. 1584 100. 0000 100. 00 100. 00 
2 . 8872 99. 8416 90. 15 100. 15 
ra 2. 0108 98. 9544 80. 91 100. 91 
5 60 3.3294 96. 9436 72. 49 102. 49 
D) I 4. 6964 93. 6142 64. 89 104. 89 
te 5. 9971 88. 9178 58. 05 108, 05 
cae | 7. 1408 82. 9207 51. 89 111. 89 
ny ae” 8. 0578 75. 7799 46. 31 116, 31 
© 8. 6971 67. 7221 41, 22 121, 22 
< Ve 9. 0250 59. 0250 36. 56 126. 56 
40 —— \ 9. 0250 50. 0000 32. 26 132. 26 
ne | 8. 6971 40. 9750 28. 26 138. 26 
Oo } 8. 0578 32. 2779 24. 53 144, 53 
x A \ 7.1408 24. 2201 21. 02 151. 02 
ie coke | peaia| 5.9971 17. 0793 17. 72 157. 72 

| 4. 6964 11. 0822 14. 61 164. 61 
te 3. 3294 6. 3858 11. 67 171, 67 

20 r Ey 2. 0108 3. 0564 8. 94 178. 94 
" . 8872 1. 0456 6. 52 186. 52 
O . 1584 . 1584 5.00 195. 00 

0 : < IN eo | ee, | 200221 0 Ae Re es | re Se a 200. 00 

eee oe 
| ° . 

6 : PSs& would forecast the probable life of this pavement somewhere 
0 20° 40°. 6d” doh “Ido Meise nioee Anon eo between 33 and 41 years (quite probably about 35 years). 

AGE- PERCENTAGE OF AVERAGE LIFE 

Figure 2.—S, Morrauiry Typr Curve. 1 

and conditions into account, the engineer must forecast its prob- 
able life by judgment. It would probably be less than 27 and 
might be about 25 years. 

Case 2.—A brick-on-concrete pavement on a street in a well- 
to-do residence section. Service age 21 years, as in case 1, but 
the present physical condition is considerably better than that 
of the average 21-year-old brick-on-concrete pavements in the 
city, and the traffic is lighter than the average on such pavements. 

As in case 1, the probable life indicated in figure 2 for the 
average survivor is 33 years; and it may be noted further that 
only a negligible number of similar pavements have probable lives 
greater than 170 percent of 28 years equals 41 years. Hence 
the engineer, using his judgment in view of the actual conditions, 

As a further illustration of the possible use of mor- 
tality type curves in forecasting the probable lives of 
particular pavements, it may be said that the author 
and Mr. W. O. Price of the lowa State Highway Com- 
mission staff are now beginning the preparation of a 
forecast of the probable amounts of State road pave- 
ment reconstruction which will be required from time 
to time during the next 15 years. Using county maps, 
on which the date and limits of each pavement con- 
struction contract are shown, we are making prelim- 
inary personal inspections of all existing primary road 
pavements, rating them tentatively as to present phys- 
ical condition. Traffic conditions are to be ascertained 
by a State-wide traffic survey which is just being started 

(Continued on p. 14) 



THE RISING ACCIDENT RATE 
By WILLIAM G. ELIOT, 3D, Highway Economist, Division of Highway Transport, Bureau of Public Roads! 

Many Serious AccIDENTS OccUR ON WIDE AND STRAIGHT ROADWAYS WITH LANES MARKED. 
ING 4-LanE Roapways Is TOWARD SEPARATION OF TRAFFIC 

TATISTICS of motor vehicle accidents for 1934 
indicate that the year’s fatalities were approximately 

35,500, an increase of 13 percent over 1933. Both in 
absolute numbers and in percentage of increase, this 
establishes a new record—of which we are not proud. 
Not only does humanitarian instinct demand that 
something be done to check and reverse this trend, 
but we who are builders and keepers of the Nation’s 
roads have a further personal stake in the matter. If 
public opinion wakes up in alarm and horror to the 
situation it may have serious repercussions on the 
highway engineering profession. 

POSSIBLE CAUSES OF INCREASE IN ACCIDENTS CONSIDERED 

How are we to account for this distinct uptura in the 
accident rate? Quite definitely we cannot attribute it 
to any decline in standards of highway design or 
maintenance. There are plenty of accidents for which 
highway defects may be at least partly responsible, but 
these defects certainly have not increased to cause the 
large jump in fatalities. Our highways are being built 
for greater safety every year. Relocations, widening, 
surfacing, grade separations, and similar projects are 
constantly correcting hazardous conditions. However, 
the pace at which these improvements have been pro- 
vided on our large mileage of road has lagged behind 
the need for them due to changes in the character of use. 
Apparently, in spite of all our highway improvements, 
the margin of safety is actually “being reduced by ia- 
creases in vehicular speeds and volumes, or by other 
factors over which the highway engineer has no control. 

The motor vehicles on the highway are also under- 
going constant improvement in design. Lower centers 
of gravity, technical betterment of brakes, steering 
gears and tires, safety glass, steel bodies, and increased 

1 Paper presented before the twenty-seventh annual meeting of the Mississippi 
Valley Conference of State Highway Departments, Chicago, I]]., Feb. 1, 1935. 

Tue PRESENT TENDENCY IN DESIGN- 
Movine IN OpposiTE DIRECTIONS BY A CENTER PARKWAY 

ease and certainty of control—all may properly be 
regarded as steps toward greater safety. The speed 
that goes with high- powered motors is the only impor- 
tant automotive feature that does not seem reconcilable 
with safety. 

The persons who operate motor vehicles make up a 
large and very representative sample of human nature, 
and human nature is known to have remained pretty 
much the same for a long time. Reaction times, acute- 
ness of vision, muscular coordination, and temperament 
have experienced no sudden change in the past 12 
months. The only new factor possibly affecting the 
vehicle driver is the repeal of liquor prohibition, of 
which more is said in the following pages. 

In seeking an explanation of the rising accident rate, 
we must also look into the accident “exposure.’? An 
increase in the use of motor vehicles, all other circum- 
stances remaining unchanged, would be accompanied 
by a proportionate increase in accidents. Our best 
index of vehicle use is gasoline consumption, as revealed 
in tax data. Preliminary estimates indicate a marked 
rise in gasoline consumed in 1934 as compared with 
1933, but it is not yet possible to determine the extent 
to which increased travel may account for the increase 
in accidents. 

In this brief summary there are two items that stand 
out as new factors in the accident situation. One of 
these is the repeal of prohibition, and the other is the 
prevailing increase in vehicle speeds. 

Repeal has not had all of the dire results that were 
predicted for it by some of its opponents. Scattered 
reports, however, do indicate a rise in the number of 
accidents chargeable, at least in part, to intoxication. 
Arrests for drunken driving have also increased. 
Detroit, for example, reports for the first 9 months of 
1934 a 90 percent increase in the number of drinking 

a 
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Hicuway AccipENts ARE INCREASING IN NUMBER IN SPITE 
or ImproveEp Roap ConpitTions. It Is Evipent THAT 
Errective Mrasures Must pe TakEN TO REDUCE THE 
Loss oF Lirr AND NUMBER OF INJURIES. 

motorists involved in traffic accidents, and a 78 percent 
increase in motor vehicle injury accidents involving 
drinking drivers.’ 

There is no question that intoxicated drivers and in- 
toxicated pedestrians must be kept off the roads. 
While the obvious answer is the strictest enforcement 
of existing laws against intoxicated driving, the practi- 
cal difficulty is to determine when a man is actually, or 
legally, ‘‘under the influence.’’ Research is now under 
way, both in this country and abroad, to develop 
simple physiological tests, based on alcohol concentra- 
tion in certain body fluids, but it is too early to predict 
possible results. Such tests must be absolutely re- 
hable or they will be worse than useless. There appears 
to be no way to detect the man who is not drunk, but 
who has had just enough to impair the faculties needed 
by a safe driver, until he has had an accident or violated 
some traffic regulation. Then, perhaps, we can pre- 
vent a repetition by depriving him of his driver’s 
license, or by other suitable discipline. 

INCREASED SPEED AN IMPORTANT FACTOR 

The second new factor in the accident problem is the 
increasing speed for which cars are now being designed. 
Within the last 2 or 3 years, the lowest-priced cars have 
been designed for performance almost equal to that of 
the most expensive ones. The maximum brake horse- 
powers of the 1930 models of three of the most popular 
low-priced cars were 40, 46, and 45, respectively. For 
the 1933 models the corresponding figures were 65, 65, 
and 70, and for the 1934 models 92, 80, and 77 horse- 
power, respectively. This development in the cars 
that make up so large a proportion of automobile 
sales has had a controlling effect on the general average. 
Anyone who buys a car now can travel at speeds re- 
served only a few years ago for a select few. 

Raising or removal of legal speed limits in recent years 
reflects changing driving habits, but in no way meas- 
ures the change. In fact, we have very few data as 
to average highway speeds until very recently, though 
our personal experience testifies that they have been 
markedly stepped up. As far back as 1925 the State 
of Rhode Island began making stop-watch speed ob- 
servations which have been carried on more or less con- 
tinuously since. The earlier records show an average 
speed (for uninterrupted travel) of 25.6 miles per hour. 

? Public Safety, December 1934, p. 18. 

Incomplete analysis of studies made by the Bureau of 
Public Roads on a number of highways in eastern 
Massachusetts during the past summer indicates an 
average speed of only about 33 miles per hour on those 
roads. At one point well away from any settled com- 
munity an average of 39 miles was observed for vehicles 
of all classes. The figures seem surprisingly low. We 
are accustomed to think of travel at speeds consistently 
over 40 or even 50 miles per hour, yet observations in a 
number of States have rarely shown averages exceeding 
40 miles. It is likely that in States where travel dis- 
tances are greater and where there are fewer settled 
areas to prevent a building up of speed the averages 
will run somewhat, but not a great deal, higher. 

From the safety standpoint the average speed tells 
only a part of the story. The danger in the rising 
average is in the increase of speed at the upper end of 
the scale. There are always some drivers who try to 
take full advantage of the top speeds of which their 
cars are capable, and many who are not happy except 
when they are in a hurry to get somewhere. Generally 
speaking, it is these higher speeds that cause trouble, 
not only in themselves, but also because any lower 
speeds deceptively seem safe. One of the problems of 
small-town traffic regulation is that drivers coming in 
from the open highway fail to reduce speed to a safe 
degree. Thirty or 35 miles per hour seems like crawling 
after many miles at 60 or better. 

= — a = i — 
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WARNING SIGNS AND Roap-MarkInG ARE IMPORTANT FAcTORS 
IN ACCIDENT PREVENTION. Conspicuous ProGrREssS Has 
Bren MabDeE IN STANDARDIZING AND PuacING SIGNS AND 
MARKINGS. 

We have too long evaded the issue by such sophistry 
as the familiar assertion that ‘‘Speed in itself is not a 
cause of accidents.”’ Eighty miles per hour in the 
right place is safer, we have argued, than 20 miles 
under unfavorable circumstances. True, but it gets 
us nowhere. By the same method of argument, we 
can easily prove that any other dangerous condition 
is not ‘‘in itself’’ a cause of accidents. Speed is a cause 
of accidents, and we might as well admit it frankly. 

The present generation demands fast travel even at 
its high cost in life, limb, and property. We cannot, of 
course, arbitrarily reduce all speed to a safe pace for all, 
regardless of differing highway conditions and differing 
abilities of operators. For the most part we can only 
continue along present lines, with redoubled effort 
toward safety. 

ee 
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THE INCREASED SPEED AND VOLUME OF TRAFFIC Have Mape Necessary A LARGE Amount OF WorK IN FURTHER IMPROVING 
EXISTING SURFACES. 
Narrow SurRFACES WIDENED. 

SAFER HIGHWAYS AND CHECKS ON EXCESSIVE SPEED NEEDED 

TO REDUCE ACCIDENTS 

In the first place, we shall have to go on improving 
road design and eliminating danger points. This 
needs no discussion i In ag oathering of highway engineers. 
The difficulty is not a ack of ‘knowledge of how we 
should do it. It is the impossibility of finding within 
any reasonable time the almost unlimited funds that 
would be needed for a really satisfactory program of 
highway improvement. Divided highways and grade 
separations, essential for the safe movement of traffic 
in congested areas, and desirable for safety everywhere, 
must be adopted more generally as funds can be made 
available. Adequate highway lighting is being urged 
for safety, but satisfactory standards have not yet 
been agreed upon, and its cost would probably prevent 
any widespread program of rural lighting. Wide 
shoulders for parking and footpaths for pedestrians 
will prevent many accidents and are relatively inex- 
pensive as compared with most safety features. 

Improvement of sight distances, necessary for the 
satiety of high-speed travel, can often be accomplished 
at small cost by the reduction of horizontal or vertical 
curvature. 

For the assistance of the motorist in recognizing 
hazardous conditions, adequate signs and markers are 
of great importance. The latest word on this subject 
can be found in the newly revised manual recently pro- 
duced by a joint committee of the American Associa- 

115947—35——2 

GRADE Crossinecs NEED TO BE ELIMINATED, BriIpGES WIDENED, SiGHT Distances INCREASED, AND 

tion of State Highway Officials and the National Con- 
ference on Street and Highway Safety. 

Traffic signals for the orderly control of traffic are 
also part of the safety program, where traffic is heavy 
and grade separation is not practicable. 
So much for what the highway engineer as such can 

do. He does not and cannot assume the entire respon- 
sibility for safety. It would be very pleasant 1i we could 
design and build our highways so that traffic would be 
wholly self-regulating, ‘but that is asking too much. 
Some curb on dangerous driving is necessary by legal 
regulation. 

In checking excessive speed by regulation, there are 
three courses open—a definite speed-limit Jaw, a re- 
designing of motor vehicles for lower top speeds (by 
means of governors or by a more fundamental motor 
change), or a much stricter selection of motor vehicle 
operators on the basis of their ability to handle cars 
sately and at properly controlled speeds. 

The speed-limit law here referred to would be aimed 
only at the higher speeds and would be absolute, not 
“prima facie”. It would be justified on grounds similar 
to those on which we now devend the limiting of vehicle 
sizes and weights. In proposing uniform maximum 
dimensions and gross loads, we are setting up a standard 
to which our roads shall be built. If we concede the 
right to limit sizes and weights in the interests of safety 
and economy of design, we must recognize also the logic 
of restricting speed to a maximum which can reasonably 
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be provided for in the design. Traffic that must move 
at a faster pace should be diverted to rail or air. What 
should this legal speed be? I do not know. Even if it 
were set no higher than 60 miles per hour it would 
cause possible annoyance to only a relatively small 
proportion of the drivers on the road. Studies on 
Maryland highways, reported at the 1933 meeting of 
the highway research board by Dean A. N. Johnson of 
the University of Maryland, showed only 2 percent of 
the observed vehicles traveling in excess of 55 miles per 
hour on open highways where the general speed limit of 
40 miles applied. 

Regulating the mechanical design of vehicles so that 
none would be capable of exceeding a reasonable speed 
would have the same shortcoming as the imposition of a 
highway speed limit; namely, that it would affect only 
top speeds. In order not to be an intolerable incon- 
venience, it would have to set the limit at a speed 
exceedingly dangerous for any but very favorable cir- 
cumstances. Unless the limit on top speed could be 
achieved without sacrific of acceleration and power, it 
would be most unpopular with American drivers, who 
expect “snappy” performance. It is doubtful if this 
proposal would find any considerable public support, 
therefore—at least not until we are ready to think more 
of economy of operation than of acceleration and speed. 
The enormous price we are paying for ‘“‘performance”’ is 
to be measured in terms of excess horsepower, inefficient 
load factor, rapid mechanical depreciation, and, of 
course, accidents. 

ENFORCEMENT OF Highway ReEGuLatTions Is A NECESSARY 
STEP IN ACCIDENT CONTROL. 

LICENSING DRIVERS AN EFFECTIVE SAFETY MEASURE 

In the end, the safe use of motor vehicles depends 
mostly upon the operator himself. No law or regula- 
tion can determine in advance what speed is ‘‘too fast 
for conditions” in every situation that may arise. A 
safe driver is one whose alertness and judgment can be 
depended upon to keep him from traveling in excess of a 
safe speed. 

The reckless or otherwise incompetent driver can be 
disciplined, instructed, or eliminated through two 
agencies—a State highway police and an adequate 
system of licensing drivers. The presence of uniformed 
motorcycle police on a highway is a powertul influence 
for good driving, and incidentally, but frequently, a 
great help to motorists in trouble. Licensing of drivers 
provides an opportunity for testing their capabilities 

as drivers and their knowledge of motor vehicle regula- 
tions before they are permitted to use the public high- 
ways. Even more important, perhaps, is the power 
reserved by the State to suspend or revoke these licenses 
for cause. Driver’s license examinations do not now, 
and perhaps never can, reveal all of the hidden flaws of 
recklessness, slow muscular or nervous coordination, 
indulgence in intoxicants, and the like. However, just 
as soon as a licensed driver begins to develop a bad 
record, either in accidents or law violations, the State 
can bring him promptly to account by depriving him of 
his night to drive. Often a hearing and a warning are 
sufficient. 

The value of a license law is effectively demonstrated 
by an analysis recently published by the National 
Safety Council. The States were classed according to 
whether they had a standard license law and adminis- 
tration, a substandard license law and/or administra- 
tion, and those having no license law, the last class being 
subdivided into several groups of neighboring States. 

From 1926 to 1933 the motor vehicle death rate (per 10,000,000 
gallons of gasoline consumed) in standard license law States 
dropped 25 percent, while the rate in other States increased 14 
percent. * * * In the seven States with substandard law 
and/or administration the death rate in 1933 was 7 percent above 
1926. Among seven midwestern nonlicense States there was an 
advance of 12 percent. In 10 southern nonlicense States the 
rate rose 26 percent. For five western nonlicense States there 
was an increase of 15 percent.’ 

Act II of the Uniform Vehicle Code drafted by the 
National Conference on Street and Highway Safety is 
a model, standard license law, tested by wide experience, 
and ready for adoption by any State. As a safety 
measure, no single piece of legislation, adequately 
administered, seems more likely to accomplish its 
purpose. 

STUDY OF ACCIDENT CAUSES NECESSARY FOR PROPER CORRECTIVE 

MEASURES 

So much for the specific attack on some of the more 
urgent elements of the accident problem. To the 
extent that we can make the highway, by proper design, 
safe for reasonable speed; to the extent that we can 
enforce that speed; and to the extent that we can weed 
out the unfit driver, we shall achieve safer highways. 

These remarks have therefore been directed toward a 
general safety program, though emphasizing only the 
recent developments in the accident situation. Some 
of the statements made here have been rather broad 
and over-simplified. As a matter of fact, we still have 
much to learn about accidents, and especially why they 
are happening in any particular State or Jocality. Since 
accident prevention must be achieved one step at a 
time, the more we know about detailed causes, the more 
intelligently we can go about organizing our campaign 
and selecting our immediate objectives. For every 
accident we should know exactly where it occurred, who 
was involved, and what conditions contributed to it. 

A report of every motor-vehicle accident involving 
personal injury or serious property damage should be 
required by law, to be made to the nearest police agency 
or directly to the State authorities. For uniform and 
complete reporting it is essential that a standard form 
be used. Even an experienced observer will omit sig- 
nificant details unless he has an outline to guide him. 
The form adopted by the National Safety Council is 
recommended for its completeness and its simplicity. 

3 Publie Safety, August 1934. 
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LirrLe Progress Has BEEN Mapr In Constructinc Foor- 
PATHS IN SPITE OF THE Osvious NEED FOR THEM IN MANY 
Locations. Tue Dratn Tout or Preprstrians Is LARGE 
AND BripGEs ARE PARTICULARLY DANGEROUS. 

From an adequate record of place of occurrence, we 
can discover the ‘“‘sore’’ spots in our highway sy stems, 
and after careful analysis of the accident data and diag- 
nosis of the trouble, we can prescribe the remedy. 
From our record of motor-vehicle operators involved 1 in 
accidents, we may hope to remove ‘accident-prone”’ 
drivers from the road. From the circumstances most 
frequently attending these accidents, law enforcement 
agencies and highway administrators may plan their 
campaigns against special hazards wherever found. 

As a means of concentrating public attention upon 
these matters, it is suggested that a governor’s commis- 
sion be appointed i in each State, empowered to inquire 

A MeEtTHOD oF INCREASING SIGHT DISTANCE ON SHARP CURVES. 
In Tuts Case Conpirions ARE IMPROVED BUT ARE STILL 
DANGEROUS. 

into the extent and causes of highway accidents. Full 
publicity should be given to its studies, and any weak- 
ness in existing accident records or law enforcement 
should be brought to light. Causes of accidents as re- 
vealed by its findings should be stressed by the press in 
an educational campaign for better and safer driving. 
Withput public opinion behind us, we cannot progress 
far, since safety costs money on the one hand, and, on 
the other, demands a certain surrender of personal 
liberty. With an aroused public sentiment for safety, 
however, the driver who causes accidents becomes an 
offender against the State, not merely an unfortunate 
victim of circumstance. 

(Continued from p. 2) 

development of a coherent plan sufficiently broad to 
encompass the major needs here touched upon is one 
of the prime essentials of the immediate operations of 
each State highway department. In the absence of 
existing authority on the part of the State highway 
departments to undertake such planning, I have urged 
that legislative sanction be sought. The Federal 
highway legislation has already recognized the benefits 
to be obtained through studies and has provided for 
Federal cooperation in them. 

Studies of this sort cannot be of a perfunctory nature. 
They must contemplate the formulation of a compre- 
hensive plan for the development of a fully adequate 
highway transportation system consistent with modern 
economic and social trends. The facts obtained must 
be sufficient to indicate the relative importance of both 
rural and urban roads which for economic or social 
reasons may be considered eligible for inclusion in the 
improvement program. The “special problem of ap- 
proaches to cities and the connections through and 
around them needs the attention necessary to plan 
such improvements in anticipation of their under- 
taking. 

An inventory of the entire existing highway plant is 
imperatively needed, and a careful estimate of the 
financial provision necessary for its preservation, re- 
newal, and progressive development should be made. 
This extends to all major parts such as the examination 
and rating of the condition and capacity of bridges and 
the fixing of priority for the elimination of existing erade 
crossings of railroads in which we should, of course, 
seek the opinions and plans of railroad managements. 

The final object should be the conception and formu- 
lation of a composite plan for the development of all 
highways, regardless of their present legal classification 
or condition, and an estimate of the probable cost. 
The study also should indicate the benefits which are to 
be realized from such improvements, considering the 
direct users, the landowners, and others who benefit 
indirectly. On the basis of ‘such information, intelli- 
gently consolidated, there need be no hesitation in 
undertaking the broadened highway program with 
faith that the growth of population, the promotion of 
the safety and economy of highway transportation, 
and the enlarged social and recreational benefits to be 
secured, will justify and maintain the cost if the plan 
is laid with intelligence and faith in the future. 



REGULATION OF OUTDOOR ADVERTISING UPHELD IN 
MASSACHUSETTS COURT DECISION 

HE AUTHORITY of the Massachusetts Depart- 
ment of Public Works to regulate outdoor advertis- 

ing on public highways and the Federal constitu- 
tionality of the act under which regulation has been 
attempted have been sustained in a decision of the 
Supreme Judicial Court of Massachusetts in an opinion 
filed January 10, 1935. The following statements are 
based on the printed opinion.’ 

The constitution of Massachusetts was amended on 
November 5, 1918, in these words: ‘Advertising on 
public ways, in public places, and on private property 
within public view may be regulated and restricted by 
law.” Following this constitutional amendment legis- 
lation was enacted requiring the State department of 
public works to make ‘“‘rules and regulations for the 
proper control and restriction of billboards, signs, and 
other advertising devices * * * on private prop- 
erty within public view of any highway, public park, or 
reservation”’, with an exception not material to this 
review. The legislation further provides that such 
rules and regulations may require that the billboards, 
signs, and other devices be licensed and that fees be pre- 
scribed. The department of public works has power to 
amend or repeal regulations. 

Cities and towns may further regulate and restrict 
billboards and other devices within their respective 
limits by ordinances or by laws not inconsistent with 
State regulation or laws. 

REGULATIONS DESIGNED TO PROTECT NATURAL BEAUTY AND 

SAFETY OF TRAVEL 

The rules and regulations now in force were adopted 
by the department of public works to be in effect on 
and after January 24, 1924. 

The substance of those rules and regulations is as 
follows: Provision is made requiring all those engaged 
in outdoor advertising to be licensed by the department 
of public works, such licenses to be in force for 1 year 
unless sooner revoked. The fee for such license and for 
renewal thereof is $50. No one may engage in the 
business of outdoor advertising without permits for 
each advertising device for which two annual fees of $2 
each are exacted, one for examination and the other 
for inspection, subject to various regulations as to 
details, and to revocation for cause. 

_ Provision is made for advertising devices within pub- 
lic view from any highway, public park, or reservation 
by persons not engaged in the business of outdoor ad- 
vertising. In general, outdoor advertising within any 
public way is forbidden. ‘‘No permits will be issued for 
outdoor advertising in any location which is within 300 
feet of any public park or reservation, if within view of 
any portion of the same” with an exception not here 
material, and permits may be granted for the location 
of electrical display signs on buildings under such re- 
strictions as the department of public works may im- 
pose. “No outdoor advertising shall be painted or 
affixed upon any fence or pole within 50 feet of any pub- 
lic way nor directly on the wall of any building.” 

Dimensions and material of all outdoor advertising 
devices may be prescribed by the department of public 
works, and objectionable matter may be required to be 

‘ Published by Wright & Potter Printing Co., 32 Derne Street, Boston. 
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removed. No renewal permit will be granted for adver- 
tising devices unless the front, back, braces, anchors, 
and lattice work thereof are painted and kept in proper 
condition. Advertising devices and the ground about 
them must be kept free from all rubbish or any materials 
objectionable in the opinion of the department of public 
works. 

Section 6 of the regulations is entitled ‘ Restrictions” 
and is in these words: ‘‘A. No permit will be granted 
for the location or maintenance of billboards, signs or 
other advertising devices near certain public ways where, 
in the opinion of the division, having regard to the 
health and safety of the public, the danger of fire, and 
the unusual scenic beauty of the territory, signs would 
be particularly harmful to the public welfare. B. No 
permit will be granted for the location, erection or 
maintenance of any billboard, sign or other advertising 
device within a radius of 150 feet from the point where 
the center lines of two or more public ways intersect. 
This provision shall not apply to districts which the 
division may determine are of a business character. C. 
No billboard, sign or other advertising device shall be 
erected, displayed or mantained in any block in which 
one-half of the buildings on both sides of the street are 
used exclusively for residential purposes, except that if 
the written consent of the owners of a majority of the 
frontage on both sides of the street in such block is 
obtained and is attached to the application for a permit 
to erect, display or maintain such billboard, sign or 
other advertising device the division may permit the 
erection, display or maintenance of the same. D. No 
permit will be granted for the erection or maintenance 
of any billboard, sign or other advertising device if said 
billboard, sign or advertising device is to be located: 
(1) Nearer than 50 feet to the boundary line of any 
public way; (2) Nearer than 100 feet to the boundary 
line of any public way, if within view of any portion of 
the same, if said billboard, sign or other advertising 
device exceeds an area of 32 square feet; (3) Nearer 
than 300 feet to the boundary line of any public way, if 
within view of any portion of the same, if said billboard, 
sign or other advertising device exceeds a length of 25 
feet or a height of 12 feet; (4) In any event if said bill- 
board, sign or other advertising device exceeds a length 
of 50 feet or a height of 12 feet; except that the division 
may permit the erection of billboards, signs or other 
advertising devices which do not exceed 40 feet in length 
and 15 feet in height if not nearer than 300 feet to the 
boundary line of any public way. Provided, however, 
that this paragraph shall not apply to districts which the 
division may determine are of a business character. E. 
No permit shall be granted for the erection of a bill- 
board, sign or other advertising device which will, in the 
judgment of the division, obstruct the visibility of 
another sign. F. No billboards, signs or other adver- 
tising devices shall be located nearer to other billboards, 
signs or other advertising devices than 50 feet, unless 
said billboards, signs or other advertising devices are 
placed back to back. Provided, however, that this 
provision shall not apply to districts which the division 
may determine are of a business character.” 

Section 7 of the regulations required that all adver- 
tismg devices whether erected before the adoption of 
the rules and regulations or not should be removed by 
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July 1, 1925, provided that extension might be granted 
to not later than July 1, 1927, unless maintained under 
a permit issued in accordance with the regulations. 
A form of ordinance or bylaw was set forth, which, 

if adopted by a city or town, would be approved by 
the department of public works. Such a bylaw was 
adopted by the town of Concord. 

COURT DECISION BASED ON HEARINGS AND THOROUGH STUDY 

Fifteen suits in equity were brought by individuals, 
firms, and corporations engaged in outdoor advertising 
as plaintiffs; 14 suits were against the commissioners of 
the department of public works as defendants, and 1 
suit was against the officers of the town of Concord. 
The object of the suits was to obtain decrees to the 
effect that all and certain parts of the rules and regula- 
tions adopted by the department of public works and 
the bylaw adopted by the town of Concord are void, 
unconstitutional, and of no effect. 

Pending the final disposition of the suits an injunc- 
tion was issued against the disturbance of signs, bill- 
boards, and other advertising devices of the plaintiffs. 

The cases were consolidated into a single cause for 
hearing and were referred to a master under a rule ‘‘to 
hear the parties and their evidence, and to report his 
findings * * * together with such facts and ques- 
tions of law and portions of the testimony as any party 
may in writing request.’? The master heard the parties 
and their evidence on 114 days and took a view of signs, 
billboards, and advertising devices in different sections 
of the Commonwealth, traveling approximately 1,000 
miles with counsel for that purpose. The record con- 
sists of five large printed volumes. The master filed 
a comprehensive report comprising many hundreds of 
printed pages. The plaintiffs filed 78 numbered objec- 
tions. After receipt of the copy of a draft of the mas- 
ter’s report, the plaintiffs filed a large number of re- 
quests for report of facts, questions of law, and portions 
of testimony, covering about 22 pages of the record. 
They then filed a motion that the report be recom- 
mitted to the master. It contained many divisions, 
referred to divers of their objections, and requested a 
report of evidence concerning numerous findings, and 
of rulings. The motion was accompanied by a con- 
siderable number of requests for rulings of law. 

Decree was entered that this motion to recommit be 
“oranted as matter of discretion, without ruling upon 
any question of law.’’ Pursuant to this decree further 
hearings were held by the master and a supplemental 
report filed. The plaintiffs filed objections filling ap- 
proximately 240 pages of the record. They filed a 
second motion to recommit the case to the master, 
together with many requests for rulmgs. From an 
interlocutory decree denying this motion as a matter of 
discretion without any rulings of law, the plaintiffs 
appealed. The defendants moved to confirm the mas- 
ter’s reports and to enter final decrees and the case was 
reserved for determination by the full court. 

The master found that the estimated market value as 
of January 1, 1924, of the combined plants of the plain- 
tiffs, including outdoor advertising devices, interests in 
land, structures, equipment, and shops was $5,000,000. 
Full compliance with the rules and regulations promul- 
gated would have required the removal or relocation of 
75 to 90 percent of the outdoor advertising signs then 
existing in the State. 

REGULATIONS FOUND TO BE A JUSTIFIABLE USE OF POLICE POWER 

The opinion of the Supreme Judicial Court of Massa- 
chusetts in which it is held that the plaintiffs are not 
entitled to relief, discusses the various points at issue 
at some length. 

The constitutional right asserted by the plaintiffs to 
conduct outdoor advertising without interference by 
the enforcement of rules and regulations was denied. 
The only real value of a sign or billboard lies in its 
proximity to the public thoroughfare within public 
view. The object of outdoor advertising in the nature 
of things is to proclaim to those who travel on highways 
that which is on the advertising. It does not appeal 
alone to the desire or consent of such persons; it is 
forcibly thrust upon the attention of all such persons, 
whether willing or averse. For those who strongly 
wish to avoid advertising there is no escape; they cannot 
enjoy their natural and ordinary rights to proceed un- 
molested. It is illusory to suggest that a traveler may 
close his eyes and mind to the advertising matter dis- 
played. One cannot well travel upon the highway 
with any enjoyment or with safety to himself or others 
with his eyes shut. 

The rules and regulations as promulgated, although 
they operate as a severe limitation upon the business of 
the planitiffs, are found to be justified as a police meas- 
ure for protection of travel. Advertising devices on 
private land manifestly are designed to attract the 
attention of motorists. The opinion of the executive 
head of the department of public works that billboards 
have a distractive effect upon the drivers of automobiles 
and that they constitute traffic hazards except in busi- 
ness sections was considered as entitled to weight. The 
danger arising from the operation of automobiles is 
very great. The toll of life and suffering of human 
beings exacted by this cause is appalling. Rules and 
regulations of advertising devices, even to the extent of 
prohibition, having a reasonable tendency to prevent 
obstructions to traffic or to facilitate safety of travel 
are permissible. 

Another basis for the rules and regulations is that 
they tend to protect travelers from the intrusion of the 
public announcements thrust before their eyes by signs 
and billboards. The people of the State by the adoption 
of the constitutional amendment and subsequent legis- 
lation have declared that signs and billboards within 

| public view may be regulated and restricted. One per- 
missible and reasonable ground for such regulation is 
that travelers may be free from annoyance. This is not 
a mere matter of banishing that which in appearance 
may be disagreeable to some. It is protection against 
intrusion by foisting words and emblems of signs and 
billboards upon the mass of the public against their 
desire. To adjust the conflicting interests of the public 
and of the individual is a proper legislative function. 

PRESERVATION OF SCENIC BEAUTY SUFFICIENT BASIS FOR 
REGULATION 

It was urged by the plaintiffs that the rules and regu- 
lations, so far as they relate to the preservation of 
scenic beauty and the exercise of taste and fitness in the 
location of billboards, are void because they rest on 
aesthetic considerations. Massachusetts decisions were 
cited in which it was held ‘‘that aesthetic considerations 
alone or as the main end do not afford sufficient founda- 
tion for imposing limitations upon the use of property 
under the police power.”’ The phrase “‘aesthetic con- 
siderations”’, in the opinion of the court has commonly 
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been applied to regulations as to the character, form 
and appearance of constructions to be erected. The 
rules and regulations in question have a different aim. 
They are designed to promote safety of travel, to shield 
travelers from the unwelcome obtrusion of business ap- 
peals, to protect property from depreciation and to 
make the commonwealth attractive to visitors from 
other States. Grandeur and beauty of scenery con- 
tribute highly important factors to the public welfare 
of a State. To preserve such landscape from deface- 
ment promotes the public welfare and is a public 
purpose. It is held that ‘‘Even if the rules and regula- 
tions of billboards and other advertising devices did 
not rest upon the safety of public travel and the pro- 
motion of the comfort of travelers by exclusion of 
undesired intrusion, we think that the preservation of 
scenic beauty and places of historical interest would be 
a sufficient support for them. Considerations of taste 
and fitness may be a proper basis for action in granting 
and in denying permits for locations for advertising 
devices.” 

REGULATION DOES NOT VIOLATE CONSTITUTIONAL RIGHTS 

With regard to the contention that the rules and 
regulations prohibit rather than regulate the business 
of outdoor advertising the court says: 

If, however, it be assumed in favor of the plaintiffs that their 
business on the lines heretofore conducted will not be profitable 

when conducted in conformity to the regulations, that does not, 
in all the conditions disclosed, entitle them to relief. The prac- 
tical operation and effect of a statute, bylaw, or ordinance is 
sometimes an important factor in determining its constitution- 
ality. * * * The scope of that principle, however, is much 
narrowed when the subject matter is indubitably within legislative 
competency. The power to regulate outdoor advertising on 
private land within public view is established by article 50. 
The circumstance that the practical effect of the regulations may 
render the business as heretofore conducted by the plaintiffs 
unprofitable does not brand the regulations as invalid. 

It was contended by the plaintiffs that the rules and 
regulations as interpreted and applied violated the 
rights guaranteed by the fourteenth amendment to the 
Constitution of the United States in that they are de- 
prived of their property without due process of law and 
are denied the equal protection of the laws. In ex- 
pressing the opinion that this contention cannot be 
sustained the court says: 

It must, in our opinion be regarded as settled by these decisions 
of the Supreme Court of the United States that billboard and 
like advertising devices upon private property have such demon- 
strated potentialities for harm to the general welfare that they 
may be prohibited in certain localities by public authority. 
The principle has become so thoroughly established that bill- 
boards are mentioned as illustrations of an appropriate subject 
for regulation and restriction. Advertising devices such as 
those of the plaintiffs relate to the promotion of trade and com- 
merce. The exclusion of them from regions of natural scenic 
beauty and historic interest does not exceed the reasonable 
bounds of the police power. The circumstance that in the cases 
at bar there have been few instances where billboards have been 
used to the public harm by the evil-minded is not decisive. 

(Continued from p. 6) 

cooperatively by the Iowa State Commission and the 
Iowa Federal Emergency Relief Administration. We 
expect to have the assistance of the best judgment of 
the commission’s own district and other engineers and 
to use mortality type curves, about as explained above, 
to aid in applying their judgments and our own. 

INVESTIGATION OF THE ACTUAL SERVICE LIVES OF RURAL HIGHWAY 
PAVEMENTS INAUGURATED 

The author is much gratified to be able to announce 
the immediate start of active work in a cooperative 
project of the United States Bureau of Public Roads 
and the lowa Engineering Experiment Station for the 

collection, study and publication of extensive data of 
the actual service lives of rural highway surfaces of 
various types in several States. It was the original 
plan that this should be a joint project of the United 
States Bureau of Public Roads and the Highway 
Research Board. Some technical difficulties have 
made the other set-up necessary, but the director of the 
board has promised his active assistance and the sub- 
committee on pavement mortality of the board’s 
committee on transportation economics will be asked 
to participate actively in planning and guiding the 
work. Cooperation is sought from highway commission 
and other highway officials and engineers in the several 
States. 
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