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Views of flotation cylinder caissons used for the first time in bridpe construction to build foundations for towers and central
anchorage of San Francisco-Oakland Bay Bridge, which were shawn on screen to delegates to convention of American Association
of State Highway Officials by C. E. Andrew, Bridge Enginecer. Upper—Showing how one caisson looked before pouring of concrete
into steel tubes for sealing was completed. Inset—Air-tight domes on tubes through which air was pumped into cylinders, displacing
the water, to make each cylinder act as air buay until bottom of caisson rested upon rock. Lower—View of caisson from water level
during sinking of cylinders.




Forty-four States Send 897
Representatives to Highway
Convention in San Francisco

ITH only four of the forty-

eight states of the Union miss-

ing on the roll call of dele-
gates, the American Association of
State Highway Officials held the
largest and most important conven-
tion of its twenty-two years of ex-
i7ste(;1ce in San Francisco December
-10.

A total of 897 delegates, their ladies
and guests from all parts of the Na-
tion including Hawaii, participated in
the sessions, representing a 115 per
cent larger attendance than at any
previous natioral meeting of State
highway officials. Maine, New Jei-
sey, Montana and West Virginia were
the only absentees.

Men of outstanding prominence in
road building emphasized in their ad-
dresses the imperative need for in-
creased highway safety, higher stand-
ards of road coustruction by system-
atic rehabilitation of existing routes
and improved new construetion,
greater cooperation with the Federal
Government in the expenditure of
government highway fund alloca-
tions, a determined stand against
movements to reduee gasoline taxes
and an unremitting campaign of edu-
cation to prevent diversion of gas
taxes to purposes other than highway
building, maintenance and adminis-
tration.

ATTENDANCE RECORD BROKEN

Not only was the convention re-
markable for its new attendance
record and the importance of its
deliberations and accomplishments,
but, on the word of its high officials,
men who have attended many annual
gatherings of the association, the
entertainment provided for the dele-
gates, their wives and members of
their families by the California Divi-
sion of Highways far surpassed any-
thing in that line heretofore under-
taken.

For four days, until adjournment
on Thursday afternoon following the

election of new officers, the delegates
were kept almost continuously busy
with eonvention duties and pleasures
arranged for them while their ladies
were equally busy taking sightseeing
trips on land and in the air, attend-
ing luncheons and other gay affairs.

Resolution No. 1

Adopted at Convention of
American Association of

State Highway Officials

WHEREAS, This Association,
at their Annual Meeoting held
in Miami, Florida, one year ago,
passed a resolution requesting
the Congress to continue the al-
lotment of regular Federsl Aid
for at least a two-year period;
and

WHEREAS, The Congress at
its following session did pass
such legislation and has made
regular Federal Aid available
to the States for each of the
fiscal years of 1938 and 1939;

NOW THEREFORE, BE IT
RESOLVED, That the Ameri-
can Association of State High-
way Officials, assembled in
convention at San Francisco,
California, December 10, 1936,
express their appreciation to
the Congress of the United
States for its action, and pledge
their sincere and earnest sup-
port in carrying out that part
of this program which is en-
trusted to them.

The new president of the American
Association of State Highway Officials
elected by the convention is T. H.
Cutler of Kentucky, succeeding Gibb
Gilchrist of Texas.

Other officers and new members of
the Executive Committee elected are:

Vice Presidents: First District,
John V. Keily, Rhode Island; Second
District, R. A. Harris, Mississippi;
Third District, Frnest Lieberman,
Illinois; Fourth Distriet, James B.
True, Wyoming.

Treasurer: W. W. Mack, Delaware
(reelected ).

Executive Committee : F'. R. White,
Towa (term expires 1941); Frederic
B. Bverett, New HBampshire (term ex-
pires 1941) ; Arthur W. Brandt, New
York (term expires 1940).

BIDS FROM SEVEN CITIES

The Bxecutive Committee will meet
next June at a place to be selected to
piek the next convention city. At the
San Francisco meeting Bosten, New
York, St. Louis, Colnmbus, O., Cin-
cinnati, Hot Springs, Ark, and
French Dake, Ind., all made bids for
the next eonvention.

Practically all of the delegates were
present in San Franciseo by the after-
noon of Sunday, December 6, and the
evening of that day was given over to
informal reeeptions for the visitors
and their wives, under the auspices
of officials of the Department of
Public Works.

With Gibb Gilehrist of Texas, presi-
dept of the association, presiding, the
first general session of the convention
was called to order in the Colonial
ballroom of the St. Francis Hotel at
10.30 Monday morning.

WELCOMED BY DIRECTOR KELLY

As Director of the Califormia De-
partment of Public Works and the
representative of Governor Frank F.
Merriam, Barl Lee Kelly welcomed
the delegates.

““On behalf of the Governor of our
State, His Excellency, Frank ¥. Mer-
riam, the official family of our Divi-
sion of Highways and the millions of
our friendly ecitizens, I welcome you
to California, the land of romance
and the place where golden dreams
come true,’’ said Director Kelly.



“Today we bring you greetings
from our State with its more than six
million people which but ninety years
ago was just beginning to be popu-
lated by the pioneers of the gold-rush
days. In these ninety years we have
developed a mighty empire teeming
with mineral, agricultural, industrial,
comraercial and recreational aetivity.

FROM TRAILS TO FlIGHWAYS

““All of the great natural wonders
of our State in the pioneer days were
linked together only by the winding
tra)) of the padres, which has given
way in this short space of time to our
magnificent bridges and to more than
twenty thousand miles of beautiful
paved highways in California.

““I am proud to stand before you
today. I deem it a privilege to wel-
come you to this Jand of romance and
of opportunity, and to this city by the
Golden Gate. I hope that your visit
will not only be of a counstructive
nature but that it will be one of hap-
piness and pleasure to you, so that
when you have returned to your
homes you will look back on this oc-
casion with remembrances of a
friendly and hospitable people. May
I express the wish that you will all
soon come back again.”’

Urging the visitors to take ad-
vantages of arrangements made for
them to cross the San Irancisco-
Oakland Bay Bridge, now a part of
the California Highway System.
Director Xelly paid a high tribute to
State Highway Engineer C. H. Pur-
cell and his staff who ‘“conceived and
built the magnificent structure span-
ning San Francisco Bay.”’

MAYOR ROSSI REPRESENTED

Owing to the fact that he was con-
fined to his home by illness, Mayor
Angelo J. Rossi of San Francisco was
unable to be present to extend a wel-
come. He wag represented by Alfred
J. Cleary, chief administrative officer,
who warmly invited all the delegates
and members of their families to make
free of the city and San Francisco’s
famed hospitality.

President Qilchrist, who is State
Engineer of Texas, responded to the
welcoming speeches and then launched
into the delivery of his annual ad-
dress. He won the undivided atten-
tion of the delegates.

Mr. Gilchrist said that stabilization
of the business of building highways
was one of the major accomplishments
of 1936. Highlights of his talk were
discussions of long range road plan-
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ning, the growing problem of im-
provement of secondary highways, the
need for inereased safety on highways,
diversion of gasoline tax funds to
other than highway uses and the value
of roadsigde beautification.

SOLD ON FEDERAL AID

““The best opportunity for long
range planning ever offered became
the lot of the States in 1936, the
speaker declared. The advantages of

long range appropriations are too’

Resolution No. 2
Work Relief Funds

WHEREAS, it has been dem-
onstrated that Highway Oon-
struction has been extremely
efficient in providing employ-
ment during times of need; and

WEHEREAS, Permanent pub-
lic improvements have been
obtained from such work;

NOW THEREFORE, BE IT
RESOLVED, That the Ameri-
can Association of State High-
way Officials, assembled in
convention at San Francisco,
California, December 10, 1938,
requests the President and Con-
gress of the United States, in
the event that appropriations
are made for work relief, to
make available for highway
construction a substantial por-
tion of this appropriation; that
this be made available through
the Bureau of Public Roads to
the Highway Departments; and
this Association through the
highway departments pledges
its sincere and earnest coopera-
tion in the expenditure of any
funds alloted for this purpose.

many to enuwmerate. More time Iis
given to location; more time is given
prospective bidders to examine pro-
posed work, with the result that bids
will be submitted with less hazard
and more time given to construct
where such time is needed.

““The States are ready for this kind
of thing and the entire country is sold
on the principle of regular Federal
Aid. If I were giving adviee to high-
way officials it wonld be to plan con-
struction programs not less than four
years ahead and carry general lay-
outs much further.”’

On the subject of Federal Aid,
Mr. Gilchrist said:

‘‘The appropriation of $25,000,000
during each of the years 1938 and
1939 [lor secondary or feeder roads
has met with popular approval and
possibly will he made permanent.
It will be necessary for the States to
cive inereasing attention to this phase
of the road building industry.

““One matter on which there seems
10 be a preponderance of opinion is
that tbe work should be handled
through the United States Bureau of
Public Roads by the respective high-
way departments in the same manner
as regular Federal Aid. "This should
apply whether county or road district
money is used to defray a part of the
cost.”” *

TESTIMONIAL 10 A. W. BRANDT

Following the address of the presi-
dent, F. E. Bverett, State Highway
Commissioner of New Hampshire,
formally presented a testimonal to
Past President A. W. Brandt of New
York and in doing so reviewed Cap-
tain Brandt’s war record and his
achievements as head of the American
Association of State Highway Of-
ficials.

Brief memorial services for de-
parted members were held and then
‘W. C. Markham, the veteran executive
secretary of the association, made his
annual report. Mr. Markham pre-
dicted that 1937 will be a banner year
in highway construction. He said:

““Records of State highway depart-
ments show that mileages of improved
roads will be greatly increased and so,
naturally, that will mean inecreased
expenditures during 1936, soon to
close. We will close this year with
virtually all of the regular and special
Federal funds absorbed in contracts
and will enter the coming year pre-
pared to carry on a building pro-
gram, involving construetion only, of
not less than $400,000,000.

985,000 SURFACED MILES

““Rverybody knows that the motor
fees and gas tax paid by the people
have been tramsferred into roadbeds,
bridges and elimination of railroad
crossings. In 1923 there were 80,200
miles of surfaced roads of all kinds
in the United States. Today there are
about 400,000 surfaced miles on the
State systems alone, and over 585,000
surfaced miles on county and town-
ship roads.

« Mr. Gilehrist’s address appears on page
22 of this jssue.

(Continued on page 1%)
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$800,000,000 Available Next Year
if States Match Federal Aid Quotas

By THOS. H. MacDONALD, Chief, U. S. Bureau of Public Roads

O DRIVE a modern motor car

I a quarler of a century wmeas-

ured by traffic conditions, into
the past, is an illuminating and valu-
able experience. In a public enter-
prise such as ours—the building of a
system of universal highways for a
nation—the test of time is all iw-
portant. It messures the adequacy
of the vision jnto the future, and the
competency of the means adopted to
meet, the imagined requirements.

My recent opportunity to study
traffic conditions in many of the
countries of the old world clarified
many uncertainties, and indicated the
very definite diveetions that Federal
and State highway policies of the
future should take. A wivid pano-
rama passed in review, with all the
variations from the sireets of London
where motor traffic is congested to the
point of near stoppage, to the roads
of Jugoslavia where the motor vehicle
is yet so novel that the horses in coro-
mon use are frightened and fre-
quently behave badly, as was true in
this country more than a guarter of
a century since.

LONDON ROAD EXAMPLE

Doubtless selected examples rather
than generalities from these other
countries present the best means of
conveying the valuable information
that we may gain. Especially is this
true because of the long-time aspects
which alone determine the inherent
goundness of the policies which give
form to the undertakings.

Some eight years ago 1 inspected
the newly completed Great West
Road leading out of London. The
construction had been undertaken for
the purpose of providing employment,
but its conception was to provide a
wide thoroughfare of large traffic
capacity to permit uninterrupted flow
between the heart of London and the
suburban and rural districts to the
west. The roadway was paved at
least 50 feet wide, and designed to
carry heavy units.

THOS, H. MacDONALD

At that time a considerable part of
its length was bordered by open fields.
Today it is lined by continuous large
industrial enterprises of many kinds.
Traffic conditions are as congested
as on the roads previously existing
which this new highway was expected
to relieve. 1t has lost its wisioned
function to move traffic expeditiously
over a considerable distance, and has
become a crowded, local service road.

If this actuality is projected against
the by-pass designs which are in com-
mon use here, there is no essential
difference in either the conception of
their purpose or their design. The
experience in this case leads directly
to the eonclusion that where the popu-
lation is sufficient to make desirable

California Highways and Public Works (pecember 1936)

by-pass or radial distance routes,
population and industries will gravi-
tate rapidly and certainly to the new
highways.

Because of the better traffic facil-
ities offered, new enterprises will come
nto existence, and within a supris-
ingly short time we have only another
city street with congested traffic. It
soon loses its ability to serve the
original purpose.

TRAFFIC SEPARATION ESSENTIAL

Other examples might be given,
but the trend everywhere is so
clearly defined, the conclusion i3 in-
escapable that to serve as by-pass or
through distance rontes, the design
must carry on separate roadways the
through and the local traffic, and the
local traffic must be so adequately
served that it will only be necessary
to give access to the through high-
ways at infreqment intervals,

France presents the opportunity to
observe major projects undertaken
for the relief of street and highway
congestion in the metropolitan area
of Paris. Here we get the conception
of the dynamic instability of the great
population centers when new trans-
portation facilities become available.

Perhaps we have accepted the
changing aspects of our own cities
with the thought that these are
characteristic of all youthful growth,
but Paris is an old world city, itself
ancient in comparison to any of our
own, Nor is it a city that grew with-
out direction. No single plan was
adopted and adhered to through the
years, but rather a series of progres-
sive econceptions have been superim-
posed, each in harmony with those
preceding.

ANCJIENT PARIS STRUCTURES

Because of the lack of apparent
change in recent years, Paris had
taken on an unchanging atmosphere,
neither old nor young, but of no
period of time. Highways and
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bridges of the time of Liouis XTIV apd
Napoleon are vet in service—a tribute
1o the ability aod courage of the
eugineers and architects of a century
and a half ago. Because of their long
vision, and becanse the rulers who
today stand out historically as great
Jeaders, made it possible for their con-
ceptions to become realities, important
changes have been iunfrequent.

Today, however, major projects,
foreed by the growth of street and
highway traffic, are under way, which
will greatly modify and Ffacilitate
transportation in the area, but all are
in harmony with, rather than destruc-
tive of, traditional values. So care-
fully are the projects designed to ac-
cord with the existing comprehensive
plan for remodeling the city, with the
old but yet fine bwildings, with the
principal boulevards and streets, and
with the parks and other important
public areas, that on cormapletion they
will have added greatly needed facil-
itles presenting the appearance of
graceful growth.

Paris is not statiec—it is dynamie—
and from this situation we ean ob-
tain real wisdom. This example chal-
lenges the great fallacy, so common
in this country, of regarding the phys-
ical environments of people as perma-
nent—of regarding as almost sacred
public works that have not yet
physically deteriorated to the point of
struetura) failure,

CIRCULAR AND RADIAL HIGHWAYS

We can get wisdom from what is
being done there for two good reasons:
first, the plans have been developed
and the work is being executed by the
National Department of Highways,
the whole personnel of which has been
trained in the Ecole des Ponts et
Chaussees, the French School of Roads
and Bridges, whose beginnings go
back at least to Louis XV and pos-
sibly before. This organization js en-
titled to the highest respect for its
engineering standards developed over
a long period.

Second, there is the test of time—
one and one-half centuries permit a
gound perspective that distinguishes
between enduring principles and
short-lived stopgaps.

So it is of the highest significance
that the competent French depart-
ment of highways has selected, fo
meet two problems of traffic conges-
tion, two distinctive types of high-
way planning—first, an intercepting
circular highway enclosing the city,
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Resolution No. 3

Secondary Road Funds

WHEREAS, The American
Asgociation of State Highway
Officials has realized that im-
provements on the Federal Aid
System have advanced to such
a position in many states where
State and County roads, as
feeder roads to the Federal Aid
System, can well receive recog-
nition in the expenditmre of
Federal Funds; and

WEHEEREAS, This Association
so expressed itself to the Con-
gress last year, as embodied in
Section 7 of the Act of June 16,
1936; and

WHEREAS, The Congress in
that Act authorized an appro-
priation of $25,000,000 a year
for two years, to be expended
under the provisions of the
Federal Highway Act, which
amount must be matched by
the States;

THEEREFORE, BE IT RE-
SOLVED, That this Associa-
tion, in convention assembled
in San Francisco, Califormia,
December 10, 1936, hereby ex-
presseg its gratification of this
action on the part of the Con-
gress and recommends that the
rules and regulations for the
expenditure of these funds
should provide that the State
Highway Departments be the
sole point of contact with the
Federal Government and that
the entire program, including
selection of the system,
designation of projects, the
preparation of plans, award of
contracts, and the prosecution
of the work, be under the
direct control and supervision
of the various State Highway
Departments; and

BE IT FURTHER RE-
SOLVED, That the Traffic and
Economic Surveys now being
made cooperatively by the
States and the Federal Gov-
ernment be used in the deter-
mination of the routes which
are to be included in the Sec-
ondary or Fesder Road System
and that the information ob-
tained from these surveys also
be used in determining individ-
ual projects within the system.

and second, motor highways, radial
from the city, reaching for a con-
siderable distance beyond to connect
with the existing national highways.
This idea sounds simple, but in the
detail of design lies the assurance of
permanent relief to the traffle, and
self preservation of efficient function-
img through a long future period.

OLD LINES FOLLOWED

There was a time when Paris de-
pended for defense on fortified walls
extending around the city. At inter-
vals, gates provided for the flow of
traffic to all parts of the nation. These
lines yet remain the major radial
highways within and without the city,
perpetuated in a national system of
highways, originally adequately con-
ceived and subsequently adhered to
faithfully.

On the location of the old fortifica-
tion a modern highway is under eon-
struction. The abandoned walls have
long sinee served their purpose, but
through the years has been preserved,
free from encroachment, the land
which now becomes the right-of-way
for a highway that will serve to carry
traffic rapidly to connections with all
of the radial streets and highways in
and out of the city.

At intersections the mnew circular
highway is carried under the major
radial routes. At some points these
underpasses are relatively simple tun-
nels, beginning and ending far enough
back of the intercepted streets to leave
their full width available for traffic.
Others are wmultiple-lane tunnels
branching to connect with several
streets.

The design motive is to carty on
separated levels the principal conflict-
ing lines of travel to ynake possible a
continuous traffic flow. The tunnel
construction has necessarily provided
for other underground services such
as sewers, water and electric conduits.

NEW TUNNEL LIGHTING PRINCIPLE

A feature that is new and highly
desirable is the equalization of the in-
tensity of Jighting within and without
the tumnels This is accomplished
automatieally by the use of the photo-
electric cell control, au achievement
in tuunel lighting which destroys the
unpleasant reactions to driving under-
ground.

It is my judgment that the French
engineers have developed a new
principle in the lighting of tunnels
that will apparently overcome the
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Convention comrades of American Asacciation of State Highway Officials get togethes again in San Francisco.
L. V. Murrow, Washington, retiring Vice President; Gibb Gilchrist, Texas, retiring President; J, H. Dowling, State Highway Engineer
of Florida; C. H. Purcell, California State Highway Engineer; Louis S. Cain, Territorial Highway Engineer of Rawaii; F.- E.
Everett, Executive Committeeman, New Hampshire.

generally unfavorable reaction, and
will go far to popularize the use of
this form of construction where it is
the feasible answer to the problem.

Typical of the new radial high-
ways is the St. Cloud auto road under
construetion on a wholly new loca-
tion, to provide for a continuous flow
of traffic 10 the northwest, beginning
at the Seine River and connecting
with the existing national system at
a considerable distance from the city.
A new bridge is under construction
across the Seine, and this new high-
way will pick vp the traffic at the
bridge head.

PARK SETTING PRESERVED

After ascending a short grade to
the level of a suitable soil stratum for
tunuel construction, the line is carried
beneath the St. Cleoud hills. This
ancient park and historic setting are
thus left undisturbed, and beyond,
the way lies through State forests and
other lands on a wide right-of-way
with all cross traffic separated. If
pedestrians or bicycles are permitted,
by-paths will be provided exelusively
for them.

As a part of this new development
program, many of the old city bridges
over the Seine are being replaced by
new structures, but great care is taken
1o preserve the architectural harmony
of the mew with the old. These
examples typify the plans to expand
highway facilities to raeet new condi-
tions where the problem is one of add-
ing to a system of highways originally
laid out on a well conceived nationa)
hasis.

They sustain the principle that
over a long period, a highway system
originally well planued can be ex-
panded to meet the growing needs
without large abandonment of in-
vestment or changing to wholly new
policies.

In Germany a wholly Qifferent situ-
glion Js wmet. Until the present
National Socialist Government tock
over the development, in 1933, of &
natioval system of highways, the work
was on a State angd local basis. The
sitvation is graphically described by
Dr. Allmers, President of the National
Association of the Motor Industry of
Germavy. Quoting Dr. Allmers:
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Left to right—

“Tn Germany there was a hopeless
state of disintegration as in the
Migddle Ages. State and provincial
governments, district and communal
authorities, made every effort to ob-
struet a sound development based on
uniform principles. The Ministry of
Transport was powerless, and years
elapsed before applications were sane-
tioned by the competent governments
of the federal states,

Every district road engineer buil*
his roads in a different way, but
nearly all of them built them in the
wrong way, and only a few appre-
ciated the requirements of automobile
traffic and these few mostly lacked tbe
necessary funds.””

Here no national system had been.
planned and developed throagh the
years, so it was necessary for the
present German government to attack
the problem of adequate mnational
highways at the beginning. A two-
part program was undertaken—the
rehabilitation of the existing roads,
which have been divided into national
roads and highways of the fivst and
second class. The work on these lat-

(Continued on page 15)
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Great Progress Made in
Mountain Road Construction

By LACEY V. MURROW, Director of Highways, Washington

II® history of the development

I of transportation )s analogous

to and parallels exactly the his-
tory of the progress of civilization.
Only with the overconing of the great
natural barriers which separated one
group from another, and the subse-
quent intermingling of idess and ac-
complishments, has civilization been
stimulated to new development * * ¥

The tact that mountain ranges have
been the greatest factor in retarding
the advancement of -eivilization is
fully demonstrated in the settlement
of our cwn country. For a period of
one hundred and fifty years the
Appalachian Mountains prevented the
American civilization, composed ot
thirteen colonies scattered ulong ke
eastern seaboard, from penetrating
jato  what was then called ‘‘the
West.”’

The first settlers crossed this bar-
rier in the year 1767. However, it
was not until 1806 that the Great
National Pike was forced through the
Cumberland Gap and it was nol until
forty-two years later, in 1848, that
this road reached the border of what
is now Illinois.

EARLY PROGRESS SLOW

In contrast fo this slow advance-
ment across mountain barriers we find
that during the same period the
Spanish colonists to the south and the
French to the north, by reason of
their ability to rnove along navigable
water rovtes, were many years in ad-
vance of the settlers who ar_ived from
the Atlantic seaboard. To further
indicate the slow progress made in
the early development of roads, it Is
interesting to note that Lewis and
Clark reached the Pacific Coast in
1806, which was the same year that
the Cumberland Pike was started.
* * "

The crossing of the Rocky Moun-
tains was made less difficult by reason
of the strong incentive to reach Cali-
fornia when gold was discovered in
1848. Although speed was of the ut-
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roost ivaportance, the difficulties and
hazards of overland transportation
were so great that many people chose
the longer, time-consuming route
around Cape Horn or across the
Jsthmus of Panama.

The next major step in vemoving
mouvntain barriers was accomplished
in 1869, when the first transconti-
nental rsilroad was completed. T
was not, however, until the advent of
the motor vehicle in 1900 that really
rapid progress was made in the de-
velopment of mountain trausporta-
tion. In 1905 there weve approxi-
mately eight thousand motor vehicles
in the United States, while in 1936
motor vehicle registration reached the
enotmous sum of twenty-six million.
In order that these vehicles might be
operated it was of course necessary
that highways be consiructed and
then properly maintained.

Pechaps the 1most inferesting
feature in the development of motor
transport in so far as highways are

concerned is again the removal or the -

overcoming of mountain bayriers. The
topography of the couniry is sueh that
this problem has been most pro-
nounced in the western siates. DMost
persons are familiar with the moun-
tain roads built a number of years
ago. With the advent of motor
freight trucks and fast-moving pas-
senger cars it has become necessary
that careful study be given to the
standards of location and constroe-
tion on all primary highways, but
particularly on those roads traversing
high mountain ranges.

In the Sfate of Washington all
roads have been carefully segregated
into one of five different classifica-
tions, this eclassification being deter-
mined generally on the basis of traffic
density, and for each one of these
classifications there have been estab-
lished definite standavds governing
alignment, limiting grades, sight dis-
tances aund superelevation.

Our mountain road locafion 1s gen-
erally subject to the following limi-
tations: Maximum curvature, 10°;
maximum grades, 53%; minimum
sight distance, 750 feet; supereleva-
tion based on Moayer's formula giving
a maximum rate of .13 of a foot per
foot of width.

In each of the four highways cross-
mg the Cascade Mouvtains we have
encountered marked differences in the
types of soil and rock. Soils are
found that exceed the extreme limits
set for soil classification of A-1 to
A-8. The rock at higher altitudes is
generally of voleanic origin, breaks
lavge, is coarse-grained and deficient
in toughness. At the lower elevations
the rock is generally basalt, graunite
and schist. Surfacing materials and
aggregates for concrete or bituminous
construction are available from large
glacial deposits of sand and gravel.

OBSTACLES ARE NUMEROUS

The actual construction of moun-
tain highways is more difficult than
ordinary construction becanse of the
shortness of the construction season,
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With average total annual snowfall on some highways exceeding 600 inches, snow removal is a big problem in Washington as shown
in this photo of highway crew at winter work.

the different types of materials en-
countered and the heavy yardage in-
volved. In most of the western states
you will find solid rock cuts in which
the material excavated will total in
exeess of 75,000 yards.

We have just completed s project
on the west side of the Cascade
DMountains on which the yardage of
one cut totaled in excess of 650,000
cubic yards. Where it iz necessary
to take support along steep canyon
walls, there are many instances
zvhere the cut slopes will exceed 350
eet.

One of the major items of cost in
the construction of these roads, par-
ticularly in and adjacent to the
Olympic Mountains, is the item of
clearing and grubbing, and in some
instances the combined cost of these
two operations exceeds $2,000 per
acre. On one contract recently com-
pleted, many of the trees averaged in
excess of eight feet in diameter and
there was removed an average of
50,000 board feet of wmerchantable
timber thronghout the entive length
of the project.

Tt is most diffieult to secure proper
locations throngh this type of country.
After the highway has been construci-
ed and this heavy growth of timber

1s later removed, it sometimes becomes
very evident that the proper location
was not secured. To overcome this
and other problems incident to moun-
tain locations, the use of aenral
photography has become increasingly
necessary and important. By proper
vse of the aerial method of mapping,
it 1s comparatively easy to secure the
best location the country affords. We
have employed this method quite ex-
tensively in making reconnaissance
and preliminary studies on all high-
way locations ftravevsing difficult
terrane.

SNOW REMOVAL PROBLEM

The maximum precipitation in the
State of Washington is 160 inches,
while the average precipitation for
the state is 27 inches. Yet in eastern
Washington there are hundreds of
square miles with average annual pre-
cipitation of less than eight inches.

In the western portion of the state
70 per cent of the precipitation oc-
curs between October 1 and Mareh 31.
Abnormally rapid runoft is occasioned
by Chinock winds and by conditions
caused by the proximity of the warm
Japanese Current. All of these fac-
tors must be carefully considered in
the design and construction of drain-
age facilities. Furthermore, il is
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necessary that ample clearance be pro-
vided on all structures for the passage
of large trees that have been ap-
rooted and carried into the channel
of the stream by heavy winds and
slides.

One of the interesting problems
incident to mountain location, con-
stroction and maintenance is that of
snow removal. We have in the State
of Washington two mountain passes
on which the average total snowfall
exceeds 600 inches per year and two
other passes on which the total snow-
fall is in excess of 400 inches. The
removal of this snow is handled by
the combined use of blade and rotary
plows. It is estimated that we re-
move annually from the primary
hishway system in excess of
35,000,000 cubic yards of snow.
Much of this snow is exceptionally
heavy apnd weighs ag much as 40
pounds per cubic foot.

The major portion of the communi-
cation problem of the department is
bandled by our own short-wave radio
system, all plows being equipped with
both transmitting and receiving sefs.
In many instances our snow camps
are far removed from telephone or
telegraph communiecations and during
the snow season this type of com-

[Seven]



munication is not reliable because of
the damage to lines caused by falling
timber.

We have found that our communi-
cation problem has been practically
solved since we have been permitted to
make use of radio, as the SnoGos can
immediately contact each other, the
summit station or the district and
headquarters offices in case of emer-

gency.
TUNNELS ARE IMPORTANT

Because of the ever-present danger
of suow slides and because of the
actual loss of life and property by
reason of these slides during the past
few years, it has been necessary that
we give more consideration to the con-
struction of tunnels whevever feasible,
}a order that grades and curvature
may be reduced and the hazard of
heavy snowfall may be eliminated.

Traffic in the mountainous sections
of Washington is now making use of
sixteen tunnels, having a combined
length of 6490 feet, and we are at
the present time considering the
widening, ventilating and lighting of
the old Great Northern tunnel
through the summit of the Casgcade
Mountains, having a total length of
13,200 feet.

The construection of mountain high-
ways in the State of Washington is
not unlike the work that may be ob-
served in most all of the western
states, particularly in California and
Oregon, as the Cascades and the
Sierra Nevadas form a seldom-broken

chain from the Canadian boundary to
central California.

But mountains have lost most of
their terror. With the aid of funds
provided by the Federal Govern-
ment through the Bureau of Public
Roads and by the various states
through taxation of motor transport,
it has been possible for the engineer-
ing profession to overcome in a large
measure these obstacles to rapid trans-
portation, just as most of the other
natural resources have been harnessed
into public service through Federal,
State and municipal cooperation.

VISION IS REALIZED

Today we find that from our con-
vention city two gigantic bridges have

been thrown across the Bay of San .

Francisco to unite the surrounding
cities into one metropolis. I[n south-
ern California the long caterpillar of
steel whieh has been creeping across
the deserts from Boulder Dam has
reached its destination, Los Angeles,
bringing with it a steady flow of
water that fell originally on the
stopes of the distant Roeckies.

The Moffat Tunnel has defied the
stony barrier of the Rockies and has
put Denver on a quick, direct trans-
continental railroad route. At Grand
Coulee, in eastern Wagshington, the
waters of the Columbia are being im-
pounded to furnish power and irriga-
tion for a vast new agricultural em-
pire, and Oregon can well be proud
of the Bouneville project, which will
harness this same river to provide
eleetricity.

Building a highway aleng the face of a sheer cliff in Washington state.
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Delegates From
Alaska, Hawaii,
British Columbia

HEN the voll of states was

called on the opening day of

the convention of the Ameri-
can Association of State Highway
Officials some of the larger delegations
were given ovatious as their members
arose as the names of their respective
states were sounded.

In honor of one of its popular sons,
Gibb Gilehrist of Austin, State High-
way Engineer and vetiring president
of the association, the Lone Star State
sent 29 delegates to the convention.

Missouri was a close second with 25
delegates and Kansag was a runver-
up with 24,

DELEGATES FROM AFAR

The Kansans were accompanied by
nine ladies and the Missouri and
Texas contingents each brought seven
of the fair sex.

Sharing applause with these dele-
gations were four delegates from
Hawaii, two from British Columbia
and one from Alaska.

California, naturally, as host, led
all the states with 248 delegates and
their ladies officially registered.

Other honor states and the numbers
of their delegates and ladies were:

Delegates Lagies
Florida ___________ 23 6
Arizona __.____..__ 15 5
Maryland _._...___ 14 4
Nevada . ____._____ 14 4
Michigan ____.____ 14 3
Oregon _______.___ 16 4
Utah _____________ 14 2

During our own generation, moun-
tain highways in the United States
have developed from a vision to a
successful veality. Hvery year engi-
neers perfect some new points, some
modernizing method to increase the
corofort angd satcty of the rmountain
motorist,

There is very little pioneering left
to do on the overland routes, only
inproviog and expanding to meet
traffic needs of the future. However,
in order that we may retain faith in
the vitality of our eivilization, trans-
portation s now taking to the air—
and once again the yountains raise
their heads, a treacherous barrier to
be overcome by the pioneers of the air-
ways.
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Message of Welcome by
Governor Frank F. Merriam

convention, Governor Frank F.
Merriam said:

““The twenty-second annunal wmeet-
ing of the American Assoeciation of
State Highway Officials is an occasion
of more than usual significance. On
bebalf of the people of California, T
sincerely welcome youn as delegates 1o
this convention. We iuvite you to
aceept the hospitality of our Division
of Highways in the earnest spirit in
which it is offered. We
are glad to have you
here.

“‘During your visit
we want you to become
familiar with the prob-
lems and plans in-
volved in the construc-
tion and maintenauce
of our avenues of tra-
vel.. We asgk you to ob-
serve the inventions
and methods which
have enabled the State,
cities and counties to
build a system of roads
and bowevards total-
ing approximalely 95, -
950 miles in length. We
particularly invite yon
to study our bridge
building program to-
gether with our ways
and means of fnancing
these great projects.

“For those interest-
ed in beauty and mag-
nificence,  Califormia
has much to ofter. See-
nic atiractions which
vary from Jofty moun-
tains to vast deserts are all within a
day’s ride from the city. The ro-
mance of Old Spain and Mexico, the
heroism of the argonauts of 49 still
live within this area—milestones in
the colorful history of the State.

“‘In the national parks nature has
created an environment to whieh peo-
ple from all parts of the world re-
spend with enthosiasm. Diofty trees,
thousands of years old, originating at
a time when the world was overrun
by strange creatures, still stand

IN HIS address of welcome to the

serene and indiuterent to the passage
of centuries.

“In these places, where time has
stood still, nature presents a scenic
setting which should be visited dur-
ing youar stay. Sights, wonderful and
inspiring, that will re;pain in your
memory forever are yours for the
visiting. Autormobile caravan tours
north and seuth have been arvanged
for you.

““In selecting California in which

GOVERNOR FRANK F. MERRIAM

to hold your convention, you have
chosen well. To those who have pever
been bhere before, there is much 1o see,
to Tearn, and to appreciate. And they
are all yours, created for you and
maintained for your enjoyment. See
them and grow to admire them as we
do, for in the field of engineering
man is fast approaching the greatness
of nature iu his accomplishments for
the comfort and convenience of
humanity.
“WE WELCOME YQU."”
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$144,380,687 is
Total of Gas

Tax Diversions

l ’ NANIMITY of opinion against
gasoline tax diversion among
delegates to the twenty-second

annual convention of the American

Association of State Highway Of-

fieials as expressed in general sessions

and group meetings was one of the
highlbghts of the Association’s San

IMrancisco gathering.

The Committee on Publicity and
Public Relations adopted a resolution
recommending that all States write
into their constitutions, as five States
already have done, prohibitions
aganst the diverting of gasoline tax
revenues.

310,000,000 INOREASE IN 1935

In its annual report, submitied to
the convention. the Association said:

“Diversion of funds secured by
motor Jicense fees and the gasoline tax
from the purposes originally in-
tended, mnamely—highways—was in-
ereased during 1935. TIn 1935 there
were fifteen States that did not divert
any of these funds and two States
diverted but a little over $2,000 each.
The reasons given for these diversions
in most eases are called ‘relief’; and
despite the Hayden Amendment,
penalizing a State for increasing
these Qiversions. the total increased
diversions of 1935 over 1934 amounis
Lo over $10,000,000.

““Reports from State Highway De-
partrents show that $33,909,671 in
motor fees and $101,471,016 in gaso-
line taxes were diverted, making a
grand total of $144.380,687.

“Ta addition to this, from the $12.-
451,000 collected from Motor Carrier
taxes, there was a diversion of over
$2,069,000. The diversions are re-
portea as follows: $86,404,383 direct
to State Treasuries, and of this
amount $13,873,143 was theu tirans-
ferred Lo cities and eounties. Relief
was given $15,365,016; education re-
ceived $30,773,143; the remainder,
$13,907,169, was expended for air-
ways, harbor improvements, Confed-
erate pensions, oyster propagatiou,
parks, hospitals and various kinds of
bond issues—not highway bonds.”’
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Varied Aspects of Detour
Construction Problems

By T. H. DENNIS, State Maintenance Engineer, California

HE subject originally assigned

for discussion at this time was

to be ‘‘Maintenance on Detours
on Construction Projeects Under
Heavy Traffie.”” However, since com-
mon practice during recent years has
tended more and more to relieve
Highway Maintenance Departments
of responsibility for this particular
phase of maintenance work, I have
taken the liberty to digress somewhat
to also include other aspects of the
detour problem.

““Maintaining Traffic’’ is now con-
sidered as a definite integral part of
every construction project.

To satisfactorily accommodate reg-
ular traffic while construetion is in
progress 1s necessarily more expensive
than under normal conditions, and
this added cost must come from rev-
enues allocated to the highway de-
partment. The decision as to how
much may reasonably be allotted for
this purpose must be made along with
all other items entering imto the cost
of the proposed improvement,

GOES INTO CONTRACT

Since the movement of traffic must
be integrated with each step of con-
struection as the project develops, the
logical consequence has been to specify
‘“Maintaining Traffic’’ as one of the
duties and responsibilities of the
contractor.

Each construection job presents its
own distinct detour problem and for
this reason General Construction
Specifications must be supplemented
by Special Provisions which clearly
indieate what will be required of the
successful bidder in this regard.

It 1s this policy of delegating to
contractors the task of ‘‘maintaining
traffic’” that has to a large extent
removed the problem of ‘‘Mainte-
nance on Detours’’ from the High-
way Maintenance Departments.
Naturally, knowledge concerning
maintenance methods and costs enters
into the determination of the type of
detour chosen; but aside from this,
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the present-day detour is primarily
the problem of the location engineer
and the construction engineer.

The ideal detour from the stand-
roinf, of the traffic which will use it
the most would seem to be that
which most nearly parallels the ex-
isting road and at the same time pro-
vides & mimimum ef inconvenience
in the matter of time, comfort, and
safety.

ROUTED THROUGH JOB

Regardless of how the through
traffie is routed, local traffic originat-
ing within the limits of the contract
must be given some sort of a travers-
able road. Any added expense for
such a purpose is eliminated by a de-
tour which closely parallels the exist-
ing highway, while at the same time
the minimum nileage assured by this
type of location works to the advan-
taze of all traffie. As the result of
such considerations, we find in the
majority of cases that traffic must be
routed through the job.

To care for heavy traffic the detour
should be designed to provide for the
eontinuous movement of at least one
lane of traffic in each direction. One-
way traffic controls are distinctly un-

satisfactory and can only be justified
by extreme conditions. If resorted
to at all, they should extend only the
shortest possible distance.

Grade and alignment standards
need be only high enough to assure a
moderate rate of speed and obviate
the possibility of heavy trucks’ be-
coming stalled.

WIDE COST VARIATIONS

The one great problem presemted
by detours is that of accommodating
their temporary nature to the fact
that they must also be safe and de-
pendable at all times while in service.
For this reason the expenditures for
detours can bear no verv definite re-
lationship to the total number of
vehicles that will pass over them.

In an attempt to establish some
such relationship over a period of
vears and covering many separate
contracts, we have found the very
widest variations, from as much as
one-half cent per vehicle mile down to
such infinitesimal amounts as to be
almost negligible.

The complete costs properly charge-
able to detours are difficult to ascer-
tain where ‘‘maintaining traffic’’ is
included in unit bid prices, as there
is no way of determining how much
was added by the contractor to his
unit prices in view of the fact that
he would have a large amount or
small amount of traffic to handle.
Only those additional units of work
directly traceable to traffic mainte-
nance requirements can be accounted
for.

This does not mean that any part
of the cost is escaped, for, regardless
of our nability to segregate it, we
may be sure that it forms a definite
part of the total cost of the improve-
ment.

MOUNTAIN AREA PRACTICE

Detours in mountain areas call for
particularly well planned construe-
tion schedules, in order to utilize as
detours im proper sequence certain
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portions of the existing road and the
new roadbed, which at comparatively
small expense can be made serviceable
ag a detour long before the actual
pavement is completad.

Slight shovel-widening of cuts and
adgditions to existing fills at carefully
chosen points, will often make it
possible to maintain traffic throngh
the job with only small ineonvenience
to both the public and contractor, and
without going beyond the eross-sec-
tions of the proposed econstruction.
To do this may very likely change
the balance of gquantities jin the orig-
inal mass diagram, but the savings
over the alternate of building a sep-
arate detour will more than offset the
added expense of overhaul.

In the valleys it is generally pos-
sible to provide a detonr within the
right of way alongside the existing
road. TUnless the natural soil is
especially unstable, a comparatively
small layer of suitable road or plant-
mix oil surfacing material will be
sufficient to furnish an adequate road-
way for the short length of time i
will be in service. The surfacing ma-
terial can later be salvaged at small
expense for use on the improved
shonlders of the new highway.

TIME BIG FACTOR

The length of time a detour is to be
in use is of especial importance. De-
tours for the entire length of a
project from the time work is begun
until the contract is finished are very
expensive.

Every piece of the existing road
should carry the traffic until construe-
tion operations make this impossible;
and the new construction should be
put in service as quickly as grading
operations will permit. The material
for subgrade can ordinarily be used
as surfacing material for temporary
traffic and with little expense can
later be reshaped for the final pave-
ment,

Where the existing traffic is heavy,
any new roadbed counstructed will be
sufficiently wide to accommodate two
lanes of traffic on each side of its
center line by utilizing the shoulder
widths, so that during pavement
operations, i1f necessary the pavement
may be laid one-half width at a time
and still maintain traffic. Here, also,
any surfacing material required for
that part of the detour which is on
the shoulders can be salvaged for the
improved shoulder work or the new
road.

In certain cases, existing ecounty

roads offer a satisfactory means for
detouring traffic. However, this is
much less common than might be ex-
pected. Too often the inereased mile-
age makes such a detour very objee-
tionable to regular traffic, and, as

Resolution No. 4
Lﬂbor and HOUTS OF Work

WHEREAS, The quality and
economical performance of
highway work is very largely
dependent upon the ability of
employees in the skilled and
intermediate grades of labor;
and

WHEREAS, There has been
and is a distinet shortage of
these classes of labor, and the
present system of employment
does not tend to train other
men in these grades of labor;
and

WHERFEAS, Highway work
is seasonal in character and it
is difficult for labor to earm a
proper amnnual income during
the construction season;

NOW THEREFORE, BE IT
RESOLVED, That the Ameri-
can Association of State High-
way Officials requests that the
rules and regulations on Fed-
era] Aid work be so changed as
to permit the employment of
labor in both the skilled and
intermediate group directly by
the Contractor, to the end that
he can not only have control
in the selection of such em-
ployees but will have oppor-
tunity to train other competent
young men to properly fill
these places as older men retire
or find other employment; and

BE IT FURTEER RE-
SOLVED, That the rules and
regulations be 80 changed as to
permit a maximum working
month of sufficient hours so that j
labor employed upon highway
construction will have oppor-
tunity to earn a reasonable an-
nual income.

previously pointed out, loeal traffic
along the line of the project must still
be provided for. Where county roads
do present the best solution, the con-
sent for their use is obtained from
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the county authorities and the ne-es-
sary work of preparation and main-
tenance is handled either by the
contractor or by State forces, all costs
being assessed against the construc-
tion project.

Where bridges are to be replaced
or reconstructed, it is often possible
by slight changes in the alignment
of the approaches to build the new
bridge alongside the existing one,
which can then remain in place until
the new strueture is ready for service.
Where this is not possible, a tem-
porary bridge with the necessary ap-
proaches is almost invariably the only
solution, as existing bridges which
might be used as detours are seldom
to be found within a reasonable
distance,

SOME IMPORTANT DETAILS

Many minor details, which, if con-
sidered separately, would appear to
have no great importance, may very
eagily, if neglected, make all the dif-
ference between a detour which is
accepted without complaint by the
public and one which may bring a
storm of criticism. Among such
things are proper publicity in ad-
vance that 2 detour is to be used,
directional and warning signs that
can not be overlooked or misunder-
stood, adequate lighting, mtelligent
flagmen, angd the reduction to an abso-
lute minimum of the oceasions when
traffic is halted entirely. Where de-
tours must cross railways at grade,
it is mandatory that flagmen be on
duty continuously.

Constantly increasing highway
traffic demands increased highway
facilities in the way of new roads,
improved roads, replacement of worn-
out pavements, and so forth, but it
also demands reasonable provision for
its movement while these new faecil-
ities are being prepared. The public
which creates this traffic seems en-
tirely willing to pay for these things.
Their willingness to pay for adequate
detours does not, however, justify the
highway engineer in a lavish use of
highway funds for a tewmporary
benefit.
~ This situation challenges one to
discover the nicest balance between
the expenditures for the temporary
and the permanent benefit of the
public. The professional training of
the engineer will tip the balance in
favor of the perrmaanent unless offset
by appreciation of the fact that to
all of us, as humans, immediate good
has some very distinet advantages.
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Auto Manufacturers Interested
In Highway Safety Campaigns

By PAUL G. HOFFMAN, president, and D. G. ROOS,
technical advisor, The Studebaker Corporation

Progress made by the automotive manufacturers in keeping pace with modern highway construction by
increasing the safety desigm of automobiles was ountlined in a highly interesting paper prepared by Paul G. Hoff-
man, president of the Studebaker Corporation, and D. G. Roos, technical advisor to the corporation, and read by
Mr. Roos at the San Francisco convention of the American Association of State Highway Officials. The address in

part follows:

HERE are today four great
methods of transporiation which
carry the major part of the
world’s passengers and goods—ships.
railways, airplanes, and motor ve-
hicles. Ships travel the ocean wastes.
The highway is nature’s. Therefore,
the technique of ocean travel is con-
centrated on the ship, the personmel
operating the ship and the creation
of imaginary lines of travel and exact
codes for governing the hichly
trained operating personnel Deusity
of traffic is not a problem. Speed. in
spite of the Jfact that it hag doubled
in forty years. is not yet a problem.
Very mneh like it is air travel.
The highway is nature’s own. The
travel lanes ave imaginary routes
along radio beams and at different
levels. Little ean be done with the
bighway of the air. Hence, elaborate
control of the gualifications of operat-
ing personnel is necessary, as are also
exacting tests amd. inspection and
building codes for the airplane strue-
ture itself and specific codes of opers-
tion in flight. As yet density of
traffic is not a problem of air flight.
Speeds are the highest man has at-
tained and greater speed is coming.
Strangely enough. in a measure
greater speed will mean greater

safety.
Rajlways have a definite traffi~
problem. It is a major problem in

their economy, but the railway builds
and owns its right of way. It has its
equipment and rolling stock designed

and built to its requirements. It

operates from top to bottom with
highly trained personnel, with rigidly
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enforeced codes learned from experi-
ence.

Unlike any of these, and yet carry-
ing the greatest volume of trafic in
the world is the highway system of
the United States and unlike any of
these, the three great factors of ve-
hicle, highway, and operator are en-
tirely separated from each other in
control. Problems in highway trans-
portation arise therefore from wal-
adjustment between the capacities of
the driver, the car and the highway
and it is ot an academic question to
ask how the balsnce between the three
factors of driver, car, and highway, is

to be established to produce an eftee-
tive and satisfactory result.

It is inconceivable and, I believe,
would not be iolerated by the public,
which is our boss and yours, to de-
stroy the facility of the vehicle and
stultify its development, though all
recognize that pending driver and
highway improvement the capacity
and charaeteristics of the vehicle must
be subject to reasonable control.

MAGNIFICENT ACCOMPLISHMENT

Our present highway system, with
all of its dificulties, is 2 magnificent
accomplishment. It has no parallel
anywhere else in the world. It has
been made possible by great skill in
highway engineering backed up by
aroused public opinion and a demand
for adequate highways. The auto-
mobile manufacturers have a funda-
mental intevest in highways. They
are the right of way over which their
rolling stock must travel. Without
adequate highways, the country could
never have been motorized to the ex-
tent that it has, and further growth
and development of the motor vehicle
in both volume of production and im-
proved characteristics is dependent
on further growth of our highway

.system, both as to extent and type of

highway.

11 s unnecessary to call your at-
tention to the fact that the problem
ol highway traffic is dynamic, not
static. Tn 1908 there were about 200,-
000 motor cars in the United States.
The annual mileage of these cars was
about 80,000,000 miles, the average

(Conbinued on page 34)
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Cutler of Kentucky, New President
True of Wyoming, Vice President

with two citations for bravery

under fire and nationally
known for his accomplishments in the
field of engineering, Thomas Henry
Cutler, newly elected president of the
American Association of State High-
way Officials, assumes the responsi-
bilities of bis important office excel-
lently equipped to fulfill the duties
devolving upen him.

Born at Fort Scott, Kansas, August
12, 1882, Mr. Cutler received his de-
gree of Bachelor of Science in Min-
ing Bngineering at the University of
Kentucky m 1903.

Upon his graduation from college,
Mr. Cutler entered the employ of
the C. & A. Railroad as a draftsman.
During 1904 he was chief of party,
location and maintenance for that
corporation and in 1905 accepted the
post of chief of construction with the
Tllinois Steel Works, South Chicago.
From 1906 to 1909 he was Chief Divi-
sion Engineer for the same corpora-
tion at QGary, Indiana. For seven
vears, 1910-17, he was engaged as a
construction engineer and contractor
at Gary.

Mr. Cutler entered the service of
his country in 1917 aund served as
Captain of Engineers, Division of
Gas Officers, 26th Division. He
served with this outfit for nine
months, being commissioned a8 Major
in the Chemical Warfare Service in
September, 1918, He won his eita-
tions in field combat.

After the war, Mr. Cutler became
associated with the Missouri State
Highway Comunission and from 1919
served suceessively as Project Bngi-
neer, Assistant Division Engineer,
Assistant Construction Engineer,
Construction Engineer and, since Feb-
ruary 1, 1927, as Chief EBngineer of
the Missouri Highway Commission.

Mr. Cutler was secretary of the
Gary school board and treasurer of
the Gary Y. M. C. A. He was secre-
tary and later president of the Miss-
issippi Valley Conference of State
Highway Departments, vice president
and member of the executive commit-
tee of the American Association of

‘ [ ETERAN of the World War
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State Highway Officials, president
and member of the executive commit-
tee of the American Road Builders
Agsociation, member of the Works
Commission of the State Planning
Board of Missouri, U. S. Delegate to
the International Road Congress, and
is a member of the American Society
of Militaxy Xmngineers, the Missouri
Historical Society, Engineers Club of
St. Liouis and Alpha Tau Omega.

Mr. Cutler’s home is in Jefferson
City, Missowr,

They elected James B. True of
Cheyenne, State Highway Superin-
tendent of Wyoming, to succeed L.
V. Murrow of Washington to that
office. ‘

The new vice president of the
Association was born in El Paso,
Texas, in 1887, was educated in the
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public schools of Denver, Colorado,
Denver University and University of
Wisconsin. He was an officer and
field engineer in Shoshone, Colorado,
during 1907. In 1908 he wenf to
Garden City, Kansas, to be resident
engineer for the U. S. Sugar and
Land Company, He returned to
Colorado the following year to be-
come engineer for the Antlers Or-
chard Development Co. at Silt. In
1910 he went to Suffield, Alberta,
Canada, where for three years he
acted as Division Ingineer for the
South Alberta Land Co.

In 1913 he returned to bis native
land and the State service until 1919,
when he went into private practice.

Called back into State service, Mr.
Trve was appointed State Highway
Superintendent of Wyowming.
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How Ladies Were Entertained

Impressions of a Hostess

OT the least of the Conven-
tion’s activities were those es-
pecially planned for the Jadies.

They arrived—about two hundred
in number—from Maine to California
and Honolulu, Montana to Florida;
and departed, we feel, with an im-
pression second to none of previous
couventions, due to the hospitality
extended to them by our California
hostesses and the aetivities so thought-
fully and ably arrvanged by the enter-
tainment committee, under guidance
of Mrs. George McCoy and Mrs. Chas.
H. Purcell.

The program was initiated by a de-
lightful luncheon at the Sir Francis
Drvake Hotel, under the supervision of
Murs. Clarence Morris and Mrs. Walter
MeGinn, followed by a style show
frora Joseph Magain’s. There was a
““‘Shirley Temple’’ and & ‘‘Jane
Withers,"’ but the spice of the dis-
play was the personality of a ‘‘Mae
West,”” who stole the show, assisted
by Al Tiyon’s orchestra.

Monday evening the delegation at
large cavorted aboard the Show Boat.
From the deck to rathskeller we
feasted and danced, not to one or-
chestra, but to two.

Tuesday a caravan of 156 of the
fair sex motored to Palo Alto, where
a lecture was given at Stanford Uni-
vergity Chapel, velative to the bistory
of the university and its rebuilding
following the earthquake of 1906.
After luncheou, they browsed about
the Allied Arts, with its old pewter,
antique silver, Swedish glassware,
and modern pottery in a setting al-
most semitropical, with strietly
Spanijsh architecture. There the cara-
van dispersed, some expressing a de-
sire to return via Bayshore, others
taking Skyline Boulevard back to the
city. Tt may not be amiss to quote
Mrs. E. H. Flannery of Little Rock,
Ark., who exclaimed after the trip
was completed: ‘“In the East it has
always been the impression that Cali-
fornians are prone to brag about their
State. But I can understand now,
for 1T have concluded it jis next to
heaven.”’

No particular affair arranged for
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By MRS. JOHN HUNT SKEGGS

Chairman of Hostesses

They enjoyed being among the California hostesses at luncheon given at Hotel Sir

Francis Drake to ladies of American Association of State Highway Officials.

Left to

right—Mrs. C. H. Purell, Mrs. George McCoy, Mrs. Earl Lee Kelly.
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Chef Marcel Behr of Sir Francis Drake Hotel proudly shows sugar replica of Bay Bridge
to Mrs. Gordon Lloyd, Austin, Texas, and Mrs. Gale Moss, Topcka, Kansas,

the lovely visitors overshadowed any
other, for Wednesday morning there
were 102 responses to the airplane
flight out of Mills Field over the bay
area. Am sure our guests are most
grateful to Director of Public Works
Bar) Tee Kelly for this featured treat,

since a goodly number heretofore had
either never been tempted or suf-
ficiently urged to fly. The weather
man was exceedingly thoughtful, and
they all returned thrilied.

Added to the other enjoyable
features was banquet night, with its

(Continued on page 17)
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$800,000,0600 Available Next Year If States Match Federal Aid Quotas

ter classes is administered, under gen-
eral direction of the [nspector General
of German roads, directly by the
States and Prussian provinces.

The second part of the program is
the laying out and construction of a
wholly new system of roads known
as the Reichsautobabnen, under the
immediate supervision of the General
Inspector. The system as planned
consists of about 4300 miles, which
gives roughly three lines across Ger-
many north and south and three east
and west. The literal translation of
the word Reichsautobahnen is national
auto road, which gives immediately a
vision of these great national
thoroughfares, built on their own new
wide right-of-ways to provide for a
continuous flow exclusively of motor
traffic over the whole mileage without
conflict with the cross traffic on inter-
secting highways or railroads.

The design calls for very easy
eradients, long sight distances and
long radius ecurves. There is some
difference in these standards as ap-
plied in different areas, depending
upon the general topography.

TRAFFIC SEPARATION DESIGN

The section design calls for two
roadways, each approximately 29 feet
in overall width, separated by a sodded
strip 13.65 feet wide. Each roadway
consists of a Portland cement concrete
slab 24.37 feet, an inside curb 1.3 feet,
and an outside curb 3.25 feet, in
width. These curb strips are covered
with a bituminous mix, thus giving
the grayish-white center a wide black
border.

Cross highway traffic is generally
carried over the autobahnen without
materially raising the level of these
cross roads, meaning that sections of
the autobannen are placed i. deep
cuts. The autobahnen in some cases
is carried over railways. Various
types of access roads have been devel-
oped, depending upon the actual
amount of traffic eventually expected.

The clover leaf design Js in less
general use with its 4-way connec-
tions than the so-called trumpet de-
sign. At the present time, upwards
of 1000 miles of the autobahnen have
been completed, although all of this
mileage is not as yet open for public
use.

As a national system, relative to

(Continued from page 5)

the area of the country, this concep-
tion of the German Government goes
far beyound any modern similar under-
taking by any nation, when measured
by miles, by the generous dimensions
of the typical design, and by all of the
auxiliary work, including structures,
approaches and landscaping.

HEAVY GRADING INVOLVED

The construction features, as will
be inferred from the deseription of
the design, involve heavy grading.
The carrying of the autobahnen below
cross roads to provide high clearances

alone accounts for heavy yvardage be--

cause of the wide sections.

The slopes are designed to permit
the quick establishment of ground
cover, and all the work, even that
recently finished, is well sodded. The
top soil has been conserved and re-
placed, and in an inspection covering
most of the completed mileage there
was ho evidence of unprotected slopes
or destroying erosion.

Mechanical equipment in service is
for large scale production. For haul-
ing, use is made of industrial loeco-
motives and small narrow-gauge steel
dump ears rather tham trucks which
are common in this country. In the
operations of pavement construction
the curbs are first built. These pro-
vide tracks for steel rails on which
move the combined mixer and dis-
tributor, the tamper and the finishing
machines.

A very dry mix concrete is used,
and is heavily tamped. The quality
of construction is good. The surfaces
are smooth riding, and both the design
and workmanship of the struetures
are particularly good. While the
structures are largelv of reinforced
concrete or of reinforced concrete sub-
structures with steel superstructures,
there are variations in the larger
viaduets. In a few examples ob-
served, masonry arches were used;
long highway viaducts were largely
of steel.

‘Where construction has been fully
completed the meticulous attention
which has been given to the final
finish is praiseworthy, and the large
scale operations reflect high-class
engineering and efficient supervision.
The German officials in charge, from
General Inspector Doctor Todt,
through the whole staff and including
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the workmen, can be proud of the
high quility of the work tliey are
producing.

ANTITHESIS OF AMERICAN SITUATION

There is little basis for comparison
of this nndertaking in Germany and
the highway improvement going for-
ward in this country. The situation
in Germany is the very antithesis of
that in the United States. Here the
highway builders have been waging
an almost losing struggle to provide
highways for the already developed
motor traffic. In Germany the system
of superhighways is being built
largely ahead of the highway traffic.

Germany has recognized the utility
of highway transport to the extent
of having embarked on the building
of these large capacity highways, and
as a3 complementary national policy
there has been put into effect every
inducement to encourage the de-
velopment of motor traffic. In all
of Europe the motor car has pre.
viously been looked mpon a8 a luxury
and taxed as such. The relatively
slow development there resulted
from high priced cars and taxa-
tion handicaps against their utiliza-
tion,

Germany has not only done away
with special taxes on the motor car
in recogmition of its potential gen-
eral utility, but is actually permit-
ting the cost price of trucks and busi-
ness cars to be deducted from income
on which taxes are paid. The en-
conragement thus offered by the
Government has been go outstanding
that the licensing of new cars
jumped from 41,000 in 1832, to
180,000 in 1935, an increase of 340
per cent.

In addition the industry has been
brought under governmental super-
vision, so that the commercial prac-
tices which had brought demoraliza-
tion of the business have been reecti-
fied. Those most importantly inter-
ested mow give highest praise to the
stubilization of the industry which has
thus been effected by the Govern-
ment. Here we have an unusual ex-
pression of faith in the utility of
highway transport.

While the highway program was
undertaken as one of the means for
providing employment, which, accord-
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Builders of California’s

ing to reports, in 1932 reached one
out of each three who were able to
work, the policy of highway build-
ing represents a large investment on
the part of the Government which
there is no immediate possibility of
recovering directly from imposts on
the road users.

UNITED STATES MUST RAISE STANDARDS

Since conditions are so dissimilar,
what relationships are there, then,
which we can take as warning or
which we can emulate ?

The most important is that we must
grasp this highway problem in this
country more firmly. We must raise
our standards to the new levels de-
manded by the universal utility of the
motor vehicle.

Two distinet programs are indi-
cated : First, the systematic rehabili-
tation of existing highways by the
actual incorporation of new construc-
tion to promote safety and greater
utility. * #* * The second program
is the long-time plan which will be
based upon the principles illustrated
by these examples from other coun-
tries, and by wide experience in our
own country.

The highway transport snrveys now
under way are basic. It is my deep
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highways foregather

seated hope that the highway depart-
ment of each State will recognize the
essential quality of the information
which is being gathered. If the pro-
gram of the next five to ten years is
to provide the public with highway
service that is not now even ap-
proached in any State, it must rest
on this transport survey foundation.

The nnderlying soundness of plan-
ning a belt line intercepting high-
way plus radial roads on new right-
of-ways to serve the metropolitan
areas, and introducing the new feat-
ure of providing this complete
service only for the passenger motor
vehicle, is supported by the traffic
studies heretofore made.

SOCIAL SERVICES IN ADEQUATE

These studies indicate the over-
whelming preponderaunce of passenger
motor vehicle movements in the metro-
politan areas, particularly on week-
ends and holidays. To provide free
flow highways leading from the citjes
well into the country, and to pernit
the distribution of vehicles on these
radial highways, from and to their
own quadrants in the. city over one or
more belt line highways, will add im-

at convention with Uncle Sam’s head man in national highway construction.
Left to right: Earl Lee Kelly, State Director of Public Works; Thomas H. MacDonald, Chief, U. S. Bursau of Public Roads; C. H.
Purcell, State Highway Engineer, and G. T. McCoy, Assistant State Highway Engineer.

measurably to the potential utility of
the motor vehicle to the urban dweller,
and such development will be sup-
ported by this increased use.

This conception goes further, how-
ever, and recognizes that the trend
of the world iz toward a greater
recognition of social values. The
motor car is one of the instruments
from which we are not securing the
potential social services in the night-
mare of congested streets or high-
ways at times of peak trafic. Unfor-
tunately there is no way to stagger
Saturdays, Sundays and holidays.
The city dweller either makes use of
his car along with his tens of thou-
sands of neighbors, or does not use it.

These radial roads will be reserved
for automobile traffic. There is need
m some limited sections of the country
for the extension of such roads uatil
they connect with those radiating
from other large centers of population
to form continuous routes wholly dis-
connected from our present system of
highways. To the extent that other
traffic, such as pedestrians or bicyeles,
may use such routes, separate ways
must be provided.
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But the design mnst go a step
further than does the design of the
German, the French or of our own
roads, and provide for the complete
separation of local from through
travel by parallel service roads. The
exclusion of local travel, as on the
German roads, is unthinkable. In
fact, the expanding of the cities
by the development of small acre-
ages for homes is dependent upon
the provisions for local traffic service.

In our programs, both for the re-
habilitation and for the long term
plan, we must accept as an essentia
the separation of grades at major
highway intersections. This is one of
the most Jroportaut factors in step-
ping up the safe vtility of our exist-
ing highways.

FUTURE OBJECTIVES

Notwithstanding the very exten-
sive operations which have been
carried on cooperatively by the State
highway departments and the Burean
of Public Roads, for the past several
years, this discussion is largely de-
voted to the problem of Jifting the
staudards of future operations rather
than to the recording of the activities
of these tmmediate years, which have
been filled with earnest endeavors to
give the maximum of employment.

The State highway departments
and the highway contractors merit
an expression of sincere appre-
ciation on the part of the Federal
officials for their diligence, patience
and effective efforts to ecarry into effect
regulations which were diverse and
difficult. This problem of employ-
ment js yet with us and to a large
degree will remain with us, but we
can, in addition, recognize more fully
that we must intelligently look al
what we are doing, and determine the
method of attack on these problems
of highway traffic that are growing
constantly more difficult.

Since the emergency programs fo
provide employment were undertaken
in 1933, the highways put under way
by the State highway departmenis
and the Bareau from funds under
the immediate direction of the Bureau
have reached more than 62,000 miles.
This is equivalent to at least 12 high-
ways across the country from north
to south, and an equal nuwmber from
east to west. BMore than 21,600 miles
have been included in the construc-
tion programs of the last 18 months
only.

Even this immense program has

been too slow. It has not with suf-
ficient rapidity sbsorbed the funds
available for construetion. There are
many causes that have delayed the be-
ginning of work on important pro-
jects, particularly right of way dif-
ficulties, but T am bringing this obser-
vation into the diseussion here since
we have now to face the formulation
of a new large program for the com-
ing year.

Highway construction, including
State and Federal funds, can reach
above $800,000,000 if the states all
meet their Federal aid apportion-
ments. The only way that the pub-
lic can be led to see its loss in the
drag in S8tate programs beceuse of
diversion of highway funds to other
than road purposes is by the formula-
tion of the timely programs that are
possible if these funds are con-
served and used for the purposes for
which these special taxes are levied.

As an iutegral part of the present
highway policy, the participation in
the improvement of major traffic
routes within the cities and the grade
crossing elimination projects are
rapidly matoring facilities of the ut-
rost value. Tn our new program
theve is the introduction of the second-
ary road improvement program as a
part of the permanent highway legis-
lation.

Without going fully into the ap-
proach to this important new de-
velopment, two principles will be
observed in the regulations which
are issued—first, that the Federal
Government will deal only through
the State highway departments, and
second, that the application of the
funds will be upon 4 definite second-
ary road system.

This wvear when the need exists
to rajse the standards of highway
planning and engineering to higher
Jevels, it is particularly fitting thst
the Association should meet in San
Franciseo. The intelligent vision that
has produced the Bay Bridee fills the
heart of every highway department
member with pride to be in and of
the fraternity.

The maturity of the conception, the
graceful design, the complexity of
the problems overcome, and the now
apparent tremendous economic in-
finence that the bridge will exeri, are
symboliec of what highway transporf
means to our nation.

The completed bridge is an en-
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How Ladies
Were Entertained

(Continued from page 14)

delightful program arranged by Mrs.
Frank Balfour, Master of ceremonies
was our own Leo Carillo, who parried
for honors in witticism with Governor
Merriam. Jean Parker of ‘‘Sequoia’’
fame was there Im person, and all
en,oyed the davcer from Cocoanut
Grove, the Convention Ensemble of
eight blended voices, Haskell, the
Magician; 1impersonations by the
original Syd Chattoa, ete.

TRIP OVER BR.DGE

Possibly the highlight of the Con-
vention at large was the interest dig-
played by the complete delegution
and their wives, who motored over the
new San [Francisco-Oakland Bay
Bridge in a parade of over one hun-
dred cars, thus paying thejr respect
to the ecolossal engineering feat of
Mr. Charles H. Purcell—mot losig
sight, 1'm sure, of the men who dared
thte heights under perilous conditions
to make a structure of beauty and
convenience for their fellow men.

Thus endeth my impression of the
results of our efforts to yaake the
Highway Engineers of America wel-
comme and happy during their sojourn
in our midst Decemaber 7-10th, 1936.

May I take this opportunity of ex-
pressing my appreciation to the corps
of gracious hostesses who so ably
assisted me.

May their holiday wishes,

Whether they sail low or soar high,

Cross the Bridge to Glorious Ful-

fillment

And be of a permanency comparable

in structure to those bridges of our
pride and joy.

“Oh, I'red, the baby has swallowed the
mmatehes. What shall we do?”
“Here, use my cigarette lighter.”

during record of devotion to the
public service of the State Highway
Officials of California. To the mem-
bers of the Btate Highway Depart-
ment and the Director of Public
Works, the congratulations of the
highway officials of the nation. To
Charles H. Purcell, Chief Engineer,
to C. E. Andrew and the corps of
able engineers assisting them, the ac-
knowledgment of mg all of a public
gervice faithfully and manfully
carried through to a magnificent
success.
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Managing Director Balfour
Tells How Program Clicked

Balfour and his staff of assist-

ants is due a large measure of
eredit for the success of the conven-
tion, particularly from the viewpoint
of the delegates in attendance.

The Division of Highways began
actual preparations for the conven-
tion last September when State High-
way Engineer C. H. Purcell was
chosen general chairman, with Gov-
ernor Frank F. Merriam, Director of
Public Works Earl Lee Kelly and
Mayor Angelo J. Rossi of San Fran-
ciseo acting as honorary ehairman.

At that time Mr. Ralfour was
named managing direetor and the
following committees were appointed :

PERSONNEL OF COMMITTEES

Executive—C. H. Purcell, chairman;
Harry A. Ropkins, Philip A. Stanton, H.
R. Judah, Paul G. Jasper and William 7T.
Hart, the fatter five all members of the
California Highway Commission.

Finance—Harcy A. Hopkinsg, chairman;
Jno. Skeggs, George T. McCoy, E. R. Hig-
gins, F. C. Balfour, Harold Norton and
Clarence E. Baen.

Tranzsportation =~ Edward J. Neron,
chairman; R. H. Stalnaker, S. V. Corteal-
you, J. W. Vickrey, T. H. Dennis, L. H.
Gibson, Paul G, Jasper, T. E. S8tanton and
L. V. Campbell.

Entertainment—Clarence Morris, chair-
man.

Subcommittee in charge of bangquet—
George T. McCoy, Chairman; Jno. H.
Skeggs, Fred Grumm, R. H. Wilson and
L. I. Hewas.

Subcomittee in charge of Show Boat
—F. W, Panhorst, chairman; J. G. Stand-
ley, C. C. Carleton, C. H. Sweetser, Clar-
ence Morris, Julien Roussel.

Subcommittee in charge of Los Angeles
Caravan—L. H, Gibson, chairman; S. V.
Cortelyou, J. G. Standley, Justus Craemer,
Julien Roussel and Jno. H. Skeggs.

Subcomittes in charge of Redwood
Empire Caravan—Paul G. Jasper, chair-
man; Chas. H. Whitmore, C. C. Carleton,
F. W. Panhorst, J. W. Vickrey and R. H.
Wilson.

Weeks in advance, an elaborate
program of entertainment for the
womenfolk was arranged and it was
successfully ecarried out by the
Ladies’ Entertainment Committee,
headed by Mrs. George T. McCoy, the
Ladies' Reception Committee, of
which Mrs. Jno. H. Skeggs was chair-

y I \ O Managing Director Frank C.
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FRANK C. BALFOUR

man, and the Ladies’ Transportation
Committee direeted by Mrs. C. H.
Purcell.

The office staff which handled pre-
Liminary details of the convention
and saw it through to the end was
highly commended by Mr. Balfour.
To Miss Helen MacLachlan, his see-
retary, and to Miss Genevieve Hen-
derson, Miss Ethel Connolly and A.
M. Nash, his assistants, he attributed
the smoothness with which the busi-
ness of the convention was conducted.

“In my opnion,”’ said Balfour,
““the registration of delegates was
handled most efficiently. We pride
ourselves on the faet that no delegate
wag detained longer than two minutes
at the registration desk, even though
he was not preregistered and it was
necessary for us to type his registra-
tion eard and type a slip with his
name and State on it for his badge.

““We had 897 registrations, consist-
ing of 559 aceredited men delegates,

219 ladies and 114 guests such as
maferials men, equipraeat roen, con-
tractors, ete., of whom approximately
forty per cent were from out of the
State. The 219 ladies of the delegates
represented considerably wmore than
double the highest feminine registra-
tion at auny previous meeting of the
Association. The 559 men represent-
ed forty per cent more than have
attended any previous convention.
This large registration, in my opinion,
was a tribote to California State
Iighway Engineer, C. H. Purcell.”’

According to Balfour, the attend-
anece at the banquet tendered to the
delegates and their ladies and guests
by the Division of Highways at the
St. Francis Hotel on Wednesday
night, December 9, was the largest of
any similar event in the history of the
hostelry.

“In my estimation,”” he declared,
““Mrs. Jno. Skeggs, Mrs. George T.
MeCoy and Mrs. C. H. Pureell col-
lectively did a marvelous job."’

LADIES ON COMMITTEES

Assisting these chairmen were the
following committee members: Mes-
dames J. S. Bright, Walter MeGinn,
Everett Walsh, Clarence Morris, Ed-
ward J. Neron, Barl Lee Kelly, C. C.
Carleton, P. A. Stanton, H. R. Judah,
Harry Hopkins, W. 1. Hart, P. G.
Jasper and J. W. Howe.

A very busy lady was Mrs. Clare
P. Balfour who arranged for all the
nusic and entertainment both on the
boat ride on San Francisco Bay and
the annual banquet at the St. Francis
Hotel.

Owing to the various sightseeing
trips and the two automobile caravans
traveling south and north at the close
of the convention, motor transporta-
tion was of vital importance.

TRANSPORTATION PLANS CLICKED

““The Transportation Committee
under Edward J. Neron,’’ said Bal-
four, ‘““and particularly Russ Stal-
naker, L. V. Campbell and Adolph N.
Sutro, did an exceptionally fine job.
Transportation, as you know, makes
or breaks a convention, and every car
on every trip was in line, on time,
left on schedule, and returned on
schedule.

The Wednesday afternoon caravan
trip over the Bay Bridge moved
through San Francisco traffic to the
University of California campus and
returned to the hotel in a caravan,
exactly three minutes ahead of sched-
nle.
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Forty-four States Send Delegates to Highway Convention

“It 1s true that many people think
Uncle Sam should not tax gasoline,
but from 1917 to 1924 his total con-
tributions for highways was $452,-
000,000 over an eight-year period.
During the past year alone he author-
ized the expenditure of $525,000,000
for State roads alone.’’

Mr, Markham called attention to
the fact that during the last year the
highway departments have con-
strueted 2456 bridges, eliminated 480
railroad erossings and added 25,800
miles of improved highways to State
systems.

{3 STATES ANSWER

At the conclusion of Mr. Mark-
ham’s report, the first roll call of
States was held and ouly representa-
tives of Maine, New Jersey, Waest
Virginia, Georgia and Montana were
missing. However, the Georgia dele-
gation had sent a telegram announc-
ing its members would report on the
morrow, which they did.

During the noon recess, the ladies
of the convention were entertained at
a luncheon, style show and floor show
at the Hotel Sir Francis Dralke, which
was tendered by a committeee of wives
of officials of the Division of High-
ways headed by Mrs. Charles H. Par-
cell, Mrs. George T. McCoy and Mrs.
John H. Skeggs. Later in the after-
noon the womenfolk were entertained
in the Persian Room of the hotel.

Vice President W, F. Callahan of
Massachusetts presided at the after-
noon general session of the econvention,
which was devoted to an address by
Thomas H. MacDonald, Chief, Burean
of Public Roads, United States De-
partment of Agriculture.

MACDONALD FORECASTS CHANGES -

Mr. MaeDonald recently toured
Buropean countries, studying road
design and construction abroad, par-
ticularly in Germany and France.
He was impressed with Germany’s
congtruction program involving the
creation of 4300 miles of super-
highways.

““We must grasp the highway prob-
lem in this country more firmly,*’ he
declared. ‘“We must raise our stand-
ards to the new levels demanded by
the universal utility of the motor
vehicle, Two distinct programs are
indicated. First, the systematic re-

(Continued from page 2)

habilitation of existing highways by
the actual incorporation of new con-
struction to promote safety and
greater utility. The second program
is the long-time plan whieh will be
based upon the prineiples illustrated
by these examples from other coun-
tries, and by wide experience in our
own country.

““The highway transport surveys
now under way are basic. It is my
deep seated hope that the highway de-
partment of each State will recognize
the essential quality of the informa-

tion which is being gathered. If the-

program of the next five to ten years
13 to provide the public with highway
service that is not now even ap-
proached in any State, it must rest
on this transport survey foundation.

BELT LINE PLANS

‘‘The underlying soundness of plan-
ning a belt line intercepting highway
plus radial roads on new right-of-ways
to serve the metropolitan areas, and
introdueing the new feature of pro-
viding this complete service only for
the passenger motor vehicle is sup-
ported by the traffie studies heretofore
made.”’

Mr. MacDonald asserted that if all
the States meet their Federal Aid
apportionments, highway coustruc-
tion, including State and Federal
funds, can reach above $800,000,000
next year.*

The afternoon session was ad-
journed in time to enable the delegates
and their ladies to assemble on the
Embarcadero at 6.30 o’cloek and go
aboard the S. S. City of Sacramento
for a night trip around San Francisco
Bay.

SHOW BOAT TRIP

This feature of the entertainment
program, unique to the out-of-state
visitors, took the place of the usual
family dinner, always in the past
held by the association on convention
opening day.

From the steamer the visitors were
afforded opportunities for close in-
spection from the water of the bril-
liantly illuminated San Francisco-
Qakland Bay Bridge, the Golden
Gate Bridge and other points of in-
terest.

* Mr. MacDonald's speech in full beglins
on page 3.
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While the City of Sacramento
¢ruised about the bay, there was e¢on-
tinuous entertainment and dancing,
and from 7 to 9 o’clock an excellent
buffet supper was served. The boat
ride was one of the highlights of the
convention.

WOMAN SPEAKER HEARD

Tuesday’s general session started
promptly at 9 o’clock in the morning
with Vice President James D. Adams
of Illinois in the presiding officer’s
chair. The delegates heard an in-
teresting address on ‘‘Roadside Beau-
tification and Treatment’’ by DMrs.
Frank W. Sorell of San Antonio,
Texas.*

Following Mrs. Sorell’s talk, Mr.
MacDonald, Chief, Bureau of Public
Roads, exhibited and explained a
number of slides reprodueing photo-
graphs of various examples of high-
ways in Europe and this country de-
signed to show the progress made in
road building and to reveal types of
construction which had been found to
be unsuitable.

An address that was of particular
interest to bridge engineers among
the delegates was delivered by C. B.
Andrew, Bridge Engineer of the Cali-
fornia Division of Highways, and one
of the builders of the San Francisco-
Oakland Bay Bridge.

LADIES TAKEN ON TRIP

While the delegates were listening
to these speakers, their ladies were
taken on a motor sightseeing trip
down the beautiful San Francigeo
Peninsula through Burlingame, San
Mateo and Redwood City to Palo
Alto and Stanford University, and
entertained at a luncheon at the Al-
lied Arts Inn.

Inmediately following adjourn-
ment of Tuesday morning’s general
session, group meetings began and
continued throughout the day. In
these meetings many important sub-
jeets dealing with the problems con-
fronting the nation’s highway build-
ers were discussed at length by
authoritative speakers and later
formed the basis for resolutions and
recommendations presented to the
convention and to the association’s
standing committees.

* Mrs. Sorell’'s address appears on page
28 of this issue.
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Group Picture of Delegates to Convention of American Association :

A number of papers read at these
meetings, which are not touched upon
in this issue of CavrrorNra Higrways
AND PusLic Works, will appear in
future issues of this magazine,

DIVIJDED HIGHWAYS DISCUSSED

The group meeting concerned with
administrative problems was presided
over by Harry A. Hopkivs, chairman
of the California Highway Commis-
sion. Discussion was opened by M.
D. Van Wagoner, State Highway
Commissioner of Michigan. His
subject was: ‘“Are the States Ready
to Assume HKconomic Problems In-
volved in Starting a Program for
Divided Highways?”’

Among other subjects taken up by
this group weye what states can do to
publicize their highway work the
matter of greater governmental aid
in the construction and maintenance
of highway facilities, future Federal
and State policies in the construetion
of feeder or local roads, what im-
provements can be wmade in relief
legislation in respeect to highway con-
struction and is the nation’s highway
system an asset or a failure.

Charles Ross, general counsel for
the State Highway and Public Works
Commission of North Carolina, pre-
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sided over the group meeting which
discussed lega! affairs having to do
with highway rights of way, con.
struetion and maintenance. About
thirty attorneys and Right-of-Way
Apgents of various States attended
this meeting.

C. C. Carleton, Chief Attorney for
the California Division of Highways,
introduced an additional topic which
called forth much discussion. 1t was:
“‘Aequiring Property not Located
Within the Highway Right of Way
Sought to be Acqguired for the High-
way use Itself, For the Special Pur-
pose of Moving Theveon Buildings
and Other Improvements Kxisting
Within the Limits of the Highway
Right of Way Sought to be Acquired
for the new Highway Use.”’

After a review of the present prae-
tice in the d>fferent States it was the
concensus of the group that a further
study of this subject shonld be made
during the coming year.

In view of the fact that safety on
the highways was one of the para-
mount questions before the conven-
tion considerable intevest was evinced
in the sessions of the Traffic Control
and Safety Group over which W. I,
Rosenwald of Minnesota presided.

J. W. Wheeler, Highway Commis-

sioner of Indiana, opened the diseus-
sion on ‘‘The Nation’s Amnnal Bill
for Incompetent Motor Vehiele Driv-
ers.’”’

Mr. Wheeler advocated that the
auto industry construct cars so that
the drivers will have more than the
present 5 per cent vision.

Joining in the diseussion, Ray In-
gels, Director of the California Motor
Vehicle Department, declared that the
highway death rate in this State was
due Jargely to the cavelessness of
pedestrians.

“‘Pedestrians,”” he said, ‘‘do not
know how to cross streets properly.
Due to education of children iu traffic
safety precautions we have a low
death rate among children. Adults
should be educated in the same way.
For greater safety and a lower death
rate we should have a stricter licens-
ing of motor vehicle drivers, sidewalks
ou highways, more underpasses and
the teaching of all children in the
fourth year of high school to operate
automobiles, a praectice now in ef-
fect in Indiana.”’

The eotire subject of traffic prob-
lems, including traffic lane markings,
no-passing zopes, a national system of
uniform traffic laws, traffic control de-
vices and signing, was thoroughly
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gone into by the delegates attending
the meetings of this group.

Numerous matters having to do
with publicity, particularly the ques-
tion of edueating the public to the
evils of gas tax diversions, were taken
up by the Public Relations and Pub-
licity Group of which J. D. Adams
of Indiana was chairman.

‘While of a highly techunical nature,
the discussions of the Uniform Ac-
counting Group were of much interest,
to the auditors of the various State
Highway departments, the men upon
whom devolves the big job of keeping
track of apd disbursing the millions
of dollars spent on highways. State
Highway Engineer H. D. Barnes of
Kansas presided.

An interesting paper on ‘‘Proper
Method of Accumulating Maintienance
Cost Detail and Control of Cost De-
tail with Actual Expenditures’’ was
read by E. R. Higgins, Comptroller
of the California Department of Pub-
liec Works.

With A. L. Gemeny, U. S. Burean
of Public Roads, in the chair, bridge
engineers of many State Highway de-
partments participated in the meet-
ings of the Bridges and Struetures
Group.

Some of the problems of general

" nous work,

interest to bridge engineers in con-
neetion with the building of the San
Francisco-Oakland Bay Bridge were
discussed by C. E. Andrew, one of the
builders of the great transbay strue-
fure.

Other topics considered were work-
ing unit stresses for concrete bridge
design in their relation to the physi-
cal properties of the concrete and
steel, which was ably handled by
G. S. Paxson, Acting Bridge Engineer
of Oregon ; the esthetics and design of
handrails and curbs for highway
bridges, which Morris Goodkind of
New York discussed; present limita-
tious on the use of welding in steel
bridge construction, explained by
0. J. Eidmann, State Engineer of
Design of Kansas, and kindred sub-
Jects.

The Materials and Research Group,
H. S. Mattimore, Engineer of Tests,
Penngylvania, presiding, discussed
such subjects as requirements for uni-
formity of grading of aggregates for
dense graded plant mix and dense
graded road mix bituminouvs surfac-
ing, quality of aggregates for bitumi-
the use of cut-back
asphalts, methods of aceelerating
viscosity tests of liquid asphaltic raa-
terials and the oliensis and other
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solubility tests for bituminous prod-
ucts.

TESTS AND SOIL SURVEYS

Basing his remarks on extensive
tests made iu the Sacramento labora-
tory of the California Division of
Highways, T. E. Stanton, Materials
and Research Engineer, read a paper
on ‘‘Pre-formed Expansion Joint Ma-
terials for Concrete.”

One of the important subjeets con-
sidered by the Road Design CGroup,
0. L. Kipp, Construction Engineer,
Minnesota, presiding, was soil sur-
veys and subgrade design for most
economical use of local subgrade ma-
lerials, a topic which was discussed at
Jength by C. S. Pope, Construction
Engineer, California Division of
Highways.

Other speakers were A. R. Nichols,
Minnesota, who talked on highway
landscape architecture; A. E. Palen,
Bureau of Public Roads; W. E. Jones,
Engineer of Design, Iowa; S. M.
Rudder, Assistant Chief Engineer,
Missouri; H. E. Surman, [linois;
C. F. Bedwell, New Jersey.

Tred J. Grumm, Engineer of Sur-
veys and Plans, California Division
of Highways, read a paper dealing

(Continned on pare 33)
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Retiring President Sounds

Warning Against Diversion

By GIBB GILCHRIST, State Highway Engineer of Texas

Stabilization of the business of building highways was hailed by Gibb Gilchrist of Texas, retiring president of
the American Association of State Highway Officials, as one of the outstanding accomplishments of 1936, in his
address before the convention. He urged that all states plan highway construction programs not less than four years
ahead, called gas tax diversion a major threat to highway progress, said Pederal appropriations for secondary or
feeder roads have met with popular approval, and declared the number of accidents on highways can and must be
reduced. Following is Mr. Gilchrist’s address in part:

HE year 1936, as contrasted

with 1935, might be termed one

of recession but not of retrogres-
sion in highway affairs.

It has been a year for stabilization
and for planning. It has also been
one of disillusionment as our people,
having become accustomed to large
expenditures for highways, do not
like the idea of having them curtailed.
In my state our program for 1937 is
somewhat less than half of what it
was for 1936 and it is difficult for us
to adjust ourselves, It is to be as-
sumed this has been the experience
of the great majority of states.

What has been lost in quantity
might be said to have been largely
regained in other ways. The various
relief programs have wundoubtedly
benefited the states in many ways.
Designs have been improved by larger
experience. Our engineering organi-
zations have generally advanced and
they have a feeling of confidence that
has not always prevailed. While in
amount the allocation is much smaller
than heretofore, it must be remem-
bered that it is )ust as great as any
regular federal aid appropriation in
the past. The best opportunity for
long-range planning ever offered be-
came the lot of the states during 1936.

HAYDEN CARTWRIGHT ACT

The Hayden Oartwright Act of
1936 included two distinctly new
things—it gave to the states with the
1938 apportionment already enacted
three full years of regular federal
aid beginning July 1, 1936, and
gecond, but not least, a policy was
inaugurated in providing $25,000,000
for each of the years 1938 and 1939
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for secondary or feeder roads to be
matched equally by the states. This
policy will be popular and therefore
will possibly be permanent. Many
other things were done by the Act of
1936 but these two stand out as op-
portunities,

The railroad crossing section is new
in the company it keeps and perhaps
will appear in other acts, but over a
period of years may be considered
temporary in long-range prospect.
Crossing protection at isolated places
is in many instances the best answer
and is beecoming more popular as de-
vices are improved. Again, with the

changing poputar opinjon on road Jo-
cation, and the willingness of public
authorities to permit proper location,
many crossings can be eliminated by
relocation.

In my own experience several times
as many crossings of railroads have
been eliminated by relocation as by
separation. In view of improvements
in railroad eguipment, however, high-
way officials should not lose sight of
the fact that while the number of
vehicles crossing railcoad tracks has
perhaps deereased, the number of ac-
tual crossings has not, and that in it-
self presents quite a problem, the
answer to which is perhaps elimina-
tion, as far as practicable, and then
protection by signals and otherwise.

LONG RANGE PLANNING

It is to be hoped that the states
have taken full advantage of the op-
portunity for planning that the three-
year program affords. The plan
could and should go much beyond
three years, but that much definitely
is 1n sight.

The states are ready for this kind
of procedure—the entire country is
gold on the principal of regular fed-
eral aid and if 1 were giving advice
to highway officials it would be to
plan construction programs at all

-times not less than four years ahead

and carry their general layouts much
further.

SECONDARY OR FEEDER ROADS

We have much to learn about the
secondary and feeder plan. Much of
the discussion at this convention will
concern regulations for carrying out
that mandate and we will be anxious
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Mermbers of Executive Committee of Armerican Association of State Highway Officials Convention. Left to right: C. H. Purcell,
California State Highway Engineer; T. H. Cutler, president-elect, Keniucky; W. G. Markham, secretary, Washington, D. C.
A, W. Brandt, New York; P. G. Peterson, Utah; H. G. Shirley, Virginia; J. T. Ellison, Minnesota; C. B. Treadway, Florida; F. R.
White, lowa; T. H. MacDonald, Chief, Bureau of Public Roads, Washington, D. C.; Gibb Gilchrist, retiring president, Texas; W. W.
Mack, treasurer, Delaware; F. E. Everett, New Hampshire.

that a proper start be made. We are
all somewhat alike on oar regular
Fedcral Aid System bat in our
secondary and feeder problems we are
as unlike as the topography that
makes up our terrain., Some states
have a small percentage of roads out-
side their Federal Aid System and in
some the Federal Aid System consti-
stituntes only a small percentage of
State roads.

Mr. Thomas H. MacDonald of the
Bureau of Public Roads has very
fairly submitted to ‘the states the
Questions with which we will be con-
cerned. How shall the system be
designated ; how shall the funds be ap-
portioned ; with what funds shall the
governmment money be matched; how
shall the roads be maintained; what
standards of location and design shall
be used—these and others and on
which some divergency of opinion will
be apparent—but they will be an-
swered and the problem solved.

DIVERSION SERICUS MENACE

It is evident that there must be
broader latitude than has been neces-
sary on the Federal Aid Highway
System. One matter on which there
seems to be a preponderance of
opinion is that the work should be

handled through the Bureau of Pub-
lic Roads by the various state high-
way departments in the same man-
ner a8 regular Federal aid. This
should apply whether or not county
or road district money is used to de-
fray a part of the cost.

Diversion and attempted diversion
of motor vehicle transportation taxes
continues to be one of the most seri-
ous menaces to a sound well-planned
highway program. Several threats of
diversion have been successfully com-
bated during the past year and other
battles have not been so successful.

Some of the attempts have been
centered on providing funds for
some form of relief, old age pensions
or unemployment insurance and
other measures with which we sym-
pathize, but more and more the
thinking public is beginning to real-
ize that the use of these funds from
motor vehicle taxes for the purposes
foreign to those for which they were
provided is simply a form of legal
pick-pocketing and have taken steps
to prevent it.

Five states, I believe, have adopted
constitutional amendments that guar-
antee funds colleeted from the motor-
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ing public shall be used for highway
construction and maintenance.

The Congress of tlie United States
itself has said that if the proceeds of
motor vehicle taxation are not applied
to highway, the tax is ‘““unfair and
unjust.”’ It is to be hoped that sec-
tion 12 of the Hayden Cartwright
Act will be strictly and impartially
enforced because it acts as a barrier
in those States not yet protected by
constitutional law.

The tax is, ronghly, 30 per cent of
the sales price aund is a sales tax on a
specialized commodity levied on the
sound theory that a system of good
roads is essential to social, commercial
and industrial progress. Good roads
are one of the nation’s chief assets and
States have eome to be judged, in a
meusure, by the progressiveness with
which they handle their toad prob-
lems.

It would be an idle contention to
argue that the motorists would sub-
mit to the heavy levies they now
bear for purposes other than high-
ways and it would be a brave “diver-
sionist” who would be willing to
submit his question to popular vote,
Past diversions have crippled high-
way programs and strong steps
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should be taken to guard against
further disruption of programs from
this source.

Gradually the problem of accidents
on highways is being recognized and
ig shown in its true light. There has
been a tendency to get away from
scare-heads of certain forms of pub-
licity and ghastly descriptions of
individuval cases and to view the situ-
ation sanely. We are also getting
away from comparisons with fatalities
or casualties during the wars in which
the Republic has engaged and tending
more to comparing our aceident rate
with other forms of human activity in
which raany millions of people are
engaged.

The 1936 edition of the National
Safety Council on ‘“Accident Facts”’
shows that jno 1934 approximately
24,000 lost their lives in falls, and
nonfatal accidents of this nature
reach into the hundreds of thousands.
The same report shows that 31,500
people met accidental deaths in their
homes during 1935, and that this rep-
resented more than 30 per cent of all
accidental deaths.

REASONABLE EXPECTANCY RATE

We are too prone to consider the
number of fatal accidents on high-
ways in the thousands without think-
ing of how many vehicle miles were
involved in the movement of traffic
and how many people werse riding in
motor vehicles. I wonder if a cross-
section of the people of the country
on any active day wouwld not show
just about as many people riding in
or walking among motor vehicles as
wonld be found in their own homes
or at work away from possible motor
hagards. The highway accident rec-
ord can and must be reduced, but
the rate is perhaps not as far above
the horizontal of reasonable expect-
ancy as we might have been led to
believe.

The three ‘‘1’s,”” advoeated by the
National Safety Council, are impor-
tant—Engineering, Education and
Enforcement. In my opinion, the
road designer should remember at all
times that the finished product should
be of such quality that the sane,
sober and alert driver could travel
any highway with reasonable safety,
barring defects jn his own equipraent.
Conditions can easily be created in
road coumstruction that do not gave
sufficient warning to a driver of this
type. The road designer at the same
time should realize that wental haz-
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ards are in fact real, and should
remove them as far as possible. Nar-
row shoulders dropping off an a steep
slope into a deep ditch or gulley are
frequent examples of mental hazard.

EDUCATION IN SCHOOLS

Education of motor vehicle drivers,
and the enactment and enforcement
of stringent laws regarding the use
of the highways may be considered
the most effective and quickest means
of reducing the accident rate to or
below the normal expectancy.

Speed is with us to stay and when
you have the corabination of 8 modern
motor vehicle and a modern highway,
the full utility of neither is developed
if at all times the vehicle is kept
under the legal speed limit on the open
road. This limit in my State is 45
miles per hour for automobiles and a
recent speed test checked in each of
our 25 divisions showed that the aver-
age speed of 8600 vehicles was 47.7
miles per hour, nearly 3 miles on the
average greater than the speed limit
of the State.

Not enough motor vehicle officers
could be employed to enforce the
speed limit, but with a very small
per annum charge, driving and
license regulations could be enforced
that would have a material effect.
Manv States are doing this now and
many others will follow. The road
builders have led in many activities
and it is absolutelv essential that
steps in every State be taken to,
first, remove hazards for the sane,
sober and alert driver and to edu-
cate, control or punish all of the
others, and to furnish men to see
that the job is done.

ROADSIDES AND STGNS

More and more of the Stales are
looking to the aesthetie side of high-
way construction and to roadside im-
provement. The Bureau of Public
Roads js to be coromended for initi-
ating this step generally in a]l the
States, although a number had pro-
gressed quite a bit prior to that time.

As highways have been permanent-
ly located and sufficient yight-of-way
obtained, the designing engineer has
fentatively become in his own way
the landscape engineer, and with the
technical advice of trained landscape
engineers, has begun a revolution in
the design and construction of cross-
sections that bids faiv to show more
marked improvement and more visual
evidence in the next few years than

any single advance that has been
made.

OUTDOOR ADVERTISING EVIL

Outdoor advertising either inside
or outside the right-of-way may be
put in two classes—one being where
a. sincere attempt has been made to
improve the sightliness of the signs
and vepresents an atlempt to detract
as little as possible from the roadside
appearance; the other is where small
boards or metal sigos, probably un-
autborized, are tacked to fences, trees,
barns, ete., and with no attempt at
symmetry or appearance.

Outdoor advertising can be done in
a manner that would improve the
roadsides. Much progress may be
made along this line.

On a trip to Mexico City the past
summer, it was noted that the new
highway was reasonably free of this
distraction, but where bill boards had
been erected, they were in almost
every case advertising American
produets.

The matter of unattractive outdoor
and roadside advertising along our
highways is one that would merit the
continued and increased attention of
highway officials. It has been sug-
gested that where intensive planting
projects are proposed, in securing the
right of way, an easement be secured
against disfigurement in this manner.
What profit is it to spend public
funds to improve the roadside and
then have the effect nullified by un-
sightly and multi-colored signs?

Autoroobile manufactures aod deal-
ers, oil companies and others having
products used on highways or in con-
nection therewith might well take the
lead in a new form of outdoor adver-
tising which may be designed {o en-
hance and wot detract from attrae-
tiveness of the roadside.

PUBLIC RELATIONS IMPORTANT

Sinee the traffic pays the major
portion of the cost of bighway con-
struetion and maintenance at this
time, the public relations angle be-
comes more important. Reference is
made particularly to the attitude
taken by highway employees toward
the traveling public and especially
highway employees engaged in work
on the highways. An attitude of
indifference toward the public ereates
ill-will, but on the other hand, the
reverse is true when employees com-
ing in touch with the traveling public
go out of their way to be helpful
and to assist in movement of traffic.
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Highway Has Its Limitations

In Contributing to Safety

By R. E. TOMS, Chief, Division of Design, U. S. Bureau of Roads

Responsibility for highway accidents can not be placed wholly upon the shoulders of the highway engineer,
R. E. Toms, Ohief, Division of Design, U. 8. Bureau of Public Roads, asserted in an address before the convention of
the American Association of Highway Engineers. The driver and the vehicle must be considered in analysing the

accident tolls.

to highway safety. His address, in part, was as follows:

IGHWAY safety, to the extent
that is possible, must result
from bringing the three ele-

ments of the safety triangle into
proper balance, namely, the highway,
the driver and the vebicle. Each is
subject Lo limitations that make the
ideal unattainable. The purpose of
this paper is to present the practical
and economical limitations of the
highway in contributing to highway
safety.

The development of the automobile
for the first time placed mechanical
transportation at the disposal of the
individual to be used when desired
subject only to the limitations of a
roadway for operation. Prior to that
time all mechanical transportation
had been developed for mass move-
raent, and in mass transportation re-
sponsibility for development of the
vehicle, the roadway upon which it
moved, aud its operation generally
was directed by a single agency which
made possible coordination between
these elements.

Tn the case of railroad transporta-
tion the roadway had to be con-
structed before any vehicle could be
operated over it. Changes in the
character of vehicle required changes
in. the roadbed, but always the road-
way was changed first to accommo-
date the improved vehicle.

How different has been the develop-
ment of motor highway transporta-
tion. The vechicle came first. Road-
ways suitable for the vehicle followed.
The cost of providing the roadways
by and large has been collected from
the owners of the vehicles during their
usage of the roadways. In no other

R. E. TOMS

way would it have been possible for
highway transportation in this eoun-
try to have attaived its present de-
velopment in the relatively short
period since the motor vebicle came
into existence.

The rapid changes in the develop-
ment of the motor vehicle have crea-
ted a tremendous problem for the
State highway departments. Each
yvear new models of the vehicle are
placed on the market embodying ad-
vancement in design and perfection
of operation. These changes are
along the lines of economy of opera-
tion, mechanical safety, greater speed
and more flexible power. These ve-
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Mr. Toms made some valuable recommendations relative to future highway construction in its relation

hicles are being operated on highways
that originally were constructed 15
or 20 years ago. During this period
the average rate of road speed has
nearly doubled. It is not surprising,
therefore, that a considerable per-
centage of our older highway com-
struction is obsolete for present-day
conditions and in urgent need of re-
construction to provide adequate and
reasonably safe operation.

The greatest obsolescence is on our
main highways because they repre-
sent the first and consequently the
oldest construction. We are faced
with the problem of obsolescence be-
cause we have constructed highways
that have a longer life than the ve-
hicles operating over them. If it
were possible to replace the high-
ways with the same frequency that
vehicles are replaced, then each re-
placement of the highway could be
made with improvements in design
standards comparable to the changes
made in the vehicle itself.

PROUD OF ACCOMPLISHMENT

The continuous improvement of a
limited system of highways carrying
the major portion of total highway
traffic constitutes the first phase of
highway improvement. This has been
accomplished in many of the States.
In other States this objective, due to
limitations of funds, has yet to be
reached. Highway officials have mno
reason 10 be ashamed of this accom-
plishment. They have provided and
are maintaining the roadways used by
26 million vehicles. In the main they
are dependable roasdways, but not
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always safe roadways except for the
careful driver. The second phase of
highway improvement which we are
now facing and which is past due in
some States must deal with the re-
construction or modernization of ex.
isting highway facilities to make them
adequate for the volume of traffie
using them and safe for reasomable
usage.

To design ov plan a utility with in-
telligence the uses to which it will be
subjected during its period of ex-
pected life must be known. The es-
sential elements that affect the ade-
quate design of a highway are the
speed, number, width, length and
weight of vehicles to be accommo-
dated and the safety, comfort and
pleasure of travel to be afforded. The
width, length and weight of vehicles
coneern physical characteristics which
largely have been controlled by legis-
lation. * * * Volume of traffic,
speed and safety remain elements that
must be appraised.

QUESTION OF SPEED

It is not the purpose of this paper
to advoecate unrestricted speed, or to
appeal for a curtailment of speed,
but rather to consider it from a
wholly realistic standpoint. We know
that the present-day motor vehicle is
capable of attaining speeds of 70 to
80 miles per hour or more. We know
that a straight road with sufficient
vision may be traveled at a speed
limited only by the performance of
the vebicle. We know that the ma-
jority of traffic on the open road when
not restricted by continuous, sinuous
alignment moves at a speed of 40 to
60 miles per bour or more. We know
that the trend in highway traffic as
well as in all forms of transportation
definitely is toward higher average
speeds.

We know that in States having
fixred maximum speed limits some
tolerance is permitted by the enforee-
ment authorities. We know that opera-
tors of vehicles in States having rela-
tively low fixed speed limits, disregard
these limits and the possibility of ar-
rest by so doing. We know that no
State has yet been able to establish an
enforcement agency large enough
definitely to restriet speed to a stated
limit. We know that providing
curvature on highways that safely can
be traveled at high speed does not
encourage high speed any more than
straight sections of road. We know
that excessive speed for the road
curvature encountered contributes to
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the accident toll. We know that
never in history has a top limit been
fixed and maintained beyond which a
utilitarian development shall not pass.
We know that speed is a very es-
sential element in adequate road de-
sign.

With this knowledge the only con-
clusion that possibly can be drawn
is that highways must be designed
to permit safe operation by reason-
ably careful drivers at a speed of
80 miles or more per hour.

Resolution No. 5

U. S. Route Markers

WEEREAS, There has been
created a system of United
States numbered Highways by
the American Association of
State Highway Officials; and

WHEREAS, The Secretary
of Agriculture of the United
States has approved the mark-
ers and emblems with which
such highways are marked; and

WHEREAS, In certain cases
there has been wunauthorized
use of such emblems or mark-
ers, and since there have besn
advertising gigns similar in ap-
pearance used zlong the high-
ways; now therefore

BE IT RESOLVED, That the
American Association of State
Highway Officials, in conven-
tion at San Francisco, Cali-
fornia, on December 10, 1936,
recommends that the emblem
used for marking these high-
ways be copyrighted by the
American Association of State
Highway Officials and its use
permitted only as markers on
highways which are approved
by the Executive Committee of
this Association,

SAFETY ELEMENT IMPOBRTANT

The safety element i8 of prime importance
to every individual user of the highway.
The highway engineer hag a very definite
responsibility to build this element into the
highway to the extent that it is physcically
and economically possible.

We read many suggestions from well
intentioned individuals about designing
highways that will automatically correct
for the mistakes of the driver, and that
practically all of the accidents could be
eliminated by applying known knowledge
to traffic control. These are desirable ob-

jectives but are they possible? The an-
swer is no, emphatically no.

The Holland tunnels under the Hudson
River between New Jersey and New York
City exemplify practically all known con-
ditions that make for safety of highway
travel. They have roadways in each tunnel
20 feet im width between curbs that are
used solely by traffic moving in one direction
so that there is no opposing traffic.

There are no collision points because there
is no cross traffic. There are no railroad
grade crossings. There is no pedestrian traf-
fic. The roadways are dry at all times so
that drivers are not subjected to changing
roadway conditions occasioned by Tain, sleet
or snow. The roadways are lighted day and
night. Vehicles are not permitted to step.
There are no roadside distractions, such as
signs or choice bits of scenery to attract the
attention of the driver. Traffic officers are
stationed at fixed posts commanding the best
view of the greatest length of tunnel to re-
port mechanical breakdowns so that the
hazards of stalled vehicles may be reduced to
a minbnum. There are elevated walkways
that may be used by the officers in proceeding
to the scene of accidents. Wrecker service is
available on call to quickly remove disabled
vehicles.

Drivers using the tunnels are awake be-
cause they bave to stop to pay toll before
entering. They usually are alert because
they are encountering something new and
different. There is no derdening monotony
of mile after mile of the same type of road-
way and the same scenery. The only un-
favorable treffic condition is that there is
no possibility of turning out on to a
shoulder to avoid rear-end collisions. The
tunnels were opencd to traffic nine years
ago last month. It was expected that the
one hundred millionth vehicle would travel
through the tunnels last month.

ACCIDENTS WILL CONTINUE

Despite these unusually favorable traffic
conditions there have beeu five fatalities in
the Holland tunnels sinee they were opened
to traffic. Three of the fatalities were to
motorists and two were to employees. This
has been hailed as a remarkable record and
it is a remarkable reccrd. The tunnels are
1.77 miles in length. Five fatalities for 177
million vehicle miles of travel is equivalent
to one fatality for each 353 million vehicle
miles treveled under practically ideal con-
ditions for safety.

Approximately 16 billion gallons of
gasoline were consumed in highway travel
in this country in 1935, Assuming the
average vehicle to travel 12 miles per gal-
lon of gasoline consumed, the consump-
tion of this gallonage of gasoline resulted
in a probable traffic of 192 billion vehicle
miles. If it were possible to duplicate the
safe travel conditions in the Holland tun-
nels on afl of the streets and highways
of this country, the fatality experience of
the Holland tunnels applied to the 192
billion vehicle miles of highway and street
travel in 1935 would result in 5400 fatali-
ties for the year, This serves to give some
idea of the practical aspects of highway
safety.

We know that highway fatalities in cities
of over 10,000 population accounted for ap-
proximately 12.000 of the total fatalitieg in
1935. 1t is evident, therefore, that despite
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San Franciscans greet Hawaiians at San Francisco convention of highway officials.
lulu; F. L. Klein, Highway Engineer, U. 8. Bureau of Public Roads, San Francisco;
Engineer, National Park Service, San Francisco; Mrs. C. H. Sweetser, wife of District Engineer, Dist. 2, U. 5. Boreau of Public Roads,
San Francisco; Jack Moskowitz, Highway Engineer, Honolulu, and Mrs. F. A. Kittredge.

idesl traffic conditions there will continue
to be a staggering total of fatalities from
highway and streel use.

There are those who would create the
impression that the increase of fatalities
in highway and street travel is due large-
ly to the increased speed of this travel.
Accident statistics and other studies do
not support this viewpoint. As a matter
of fact the total fatalities measured in
terms of highway and street usage were
fess tn 1935 than they were in 1820 when
speeds were materially lower than they
are at the present time.

DRIVERS ACQUITTED

There were 827,000 accidents on streets
and highways in 1935 that caused personal
injuries from which there were 37,000 fatali-
ties, Nearly 1,200,000 vehicles were in-
volved in these saccidents, 95 per cent of
which apparently were in good mechanical
eondition.

It is conservatively estimated that there
are 44 willion drivers in this country who
at various times operate the 26 million ve-
bicles. Assuming that all of the vehicles in-
volved in uccidents resulting in personal
injury in 1935 were at fault, these accidents
were caused by less thae 3 per cent of the
drivers using the highways. As it is un-
reasonable to assume that every vehicle in-
volved in these accidents was at fault these
conditions probably were brovnght about by
not more than 2 per cent of the drivers,

The essential facts are that, regardless
of the spead at which travel moves at the
present time, 98 per cent of the drivers
operating vehiclag on the highways wers

not involved in the accidents that re-
sulted in fatalities or personal injury last
year. On the face of this record it would
seem absurd to use the wealth of the na-
tion in building so-called foolproof high-
ways. A much more logical approach to
the problem would be to expend the
proper amount of effort to keep the fools
off of the highways.

The safety element has its econonic as-
peets. No one will disagree that four-lane
highways with traffic in opposite directions
gseparated by medium strips or parkways,
grades separated at intersections, and all
other Qetails embodied in the construction
that makes for highway safety would be a
nice thing to have and contribute immeas-
urably to the safety and pleasure of travel.
However desirable they may be they are not
possible except on a very limited mileage of
our State highway systems. Our State
highway systems comprise approximately
324,000 miles of highways that represent
the principal routes of highway travel in
the Rtate. In 1932 less than 2000 miles of
this total bad been improved with four or
more traffic lanes,

Assuming that it would be desirable to
improve 5 per cent of the State highway
mileage with four or more traffic lanes
with opposing traffic separated, grades at
intersecting highways separated, border
roads to e&liminate unrestricted access
from abutting property, and sidewalks for
pedestrian traffic where needed, the ex-
pense involved in this undertaking alone
would amount to approximately four bil-
lion dollars,
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Left to right: Mrs. Jack Moskowitz, Hono-
Mrs. F. L. Klein; F. A. Kittredge, Chief

When these figures are cousidered we
musi, admit thal in so far a8 we can visual-
ize the future at this time from 95 to 97
per ceni of the State highway mileage in
this covnlry may never progress in improve-
meol beyond 2 two-lane highway. This
has an important bearing on the safcty as-
bect.

ALWAYS HUMAN EKBOR

Engineering ingenuity can never entirely
compensate for human error and the possi-
bility of mecbanical failure. There are defi-
nite economic and practical limnitations to
the highway’s contribution to the safery of
higbway travel. Within these limitationg
there is no oceasion to conderan the highway
engineer or the highway for accidents or
fatalities that result from improper orv care-
less usage. The problem of the highway
engineer is to strilte a balance between wbat
is wholly desirable frowm the standpoint of
safety and convenience and what can be sc-
complished with the means at hig disposal.
Kxperience has demonstrated conclusively
that we can not expect traffic to fit the roads.
The roads must be designed to carry the
traffic.

The obligation of the public with respect
to motor vehicle transportation cam never
extend beyond providing roadways that may
be used with safety by the reasonably careful
driver. A highway that can be traveled with
gafety by the reasonably careful driver will
be designed for the speed which observation
of the general trend indicates will be the
average for the greater percentage of high-
way traffic in the years ahead.

(Continued on page 36)
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Beautification of Highways
Inducement to Tourist Travel

By MRS. FRANK W. SORELL

Chaivman, Texas Citizens' Highway Beautification Organization

HERE is an increasing desire

I on the part of the traveling

publie for more besutiful, com-
fortable, and interesting highways
over which to travel. There is a
matching desive of the citizens of all
states to hear the tourists say who
pass their way—*‘It has been s pleas-
ure to travel through your beautiful
state.”’

To reach that standard of beauty
and comfort expeeted by the traveler
of today, a state needs an organiza-
tion of its citizens to cooperate with
the state highway officials and be
under their guidance. The state high-
way departments of many states are
landscaping avd keeping mneat the
highway rights of way but this lim-
ited beautification alone does not
make a beavtiful state, for the high-
way department’s authority ends
with the ety entrance and the private
property line facing the rights-of-
way.

A traveler does not keep his eye
focused constantly on the roadway.
His gaze wanders out to a distance
of say 300 yards on either side. He
is traveling for pleasure. Although
the right of way may be beautiful, he
finds himself being irritated by the
unsightly things he sees in the dis-
tance. Here is where a big field for
educational work by the citizens’ or-
ganization with the private property
owner in regard to highway beautifi-
cation i1s of value. All state highway
departments are organized on a some-
what siwilar plan.

CITIZENS® ORGANIZATION

At the request of the Texas State
Highway Department, the ecitizens
formed an organization and have been
working in coordination with the De-
partment for three years. The high-
way officials appointed a state chair-
man, whose duty it was to form a
citizens’ orgavization for roadside
beautification and improvemeunt. In
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starting this movement it was very
notjceable that the women were al-
ready beauty conscious and attached
much importance to roadside beauty.
Allowing for a few exceptions, the
men thought only of the construction
of more miles of good roadbed. It is
amazing, the chaoge in viewpoint of
the men since they have seen demon-
strated what the beautification organ-
ization has done for the roads. Now
many men are numbered among oux
most enthusiastic members.

The first thing I learned was that
this work wmeant much more than
rashing in and planting trees and
shrubs and sowing flower seeds. Time
was taken to study the type plan of
organization used by the Texas State
Highway Department. The same
method of organization was used by
the citizens so that the two organiza-
tions function smoothly together.

Texas is divided into twenty-five
highway divisions, with a division

engineer centrally located in each
division. The state chairman ap-
pointed a womav division chairman in
each of these twenty-five divisions,
living in the same town with the di-
vision engineer, women being chosen
as they usually bave more time to
give to civie work than men. The
division chairmen are chosen for their
ability as leaders and orgauvizers.

DUTIES OF DIVISION CHAIRMEN

Immediately upon her appoint-
ment, this division chairman appoints
a eounty chairman in esch county seat
and takes up the work of organizing
the counties in her division into a
working unit. 1t is her duty to keep
in touch with ber county units and
report all progress and assistance re-
quived to her division engineer, or, if
further help is needed, to report it to
the state chairman, who will take the
problem up with the State Liandscape
Architect or State Highway Engineer,
A division chairmsan appoints county
chairmen or renews appointments in
each county in her division in May
of each fiscal year.

DUTIES OF COUNTY CHAIRMEN

On the county chairmen falls a
large mantle of work, for they form
the county organizations and arcuse
the interest of all county citizens in
the movement to make their county
av outstandingly beauntiful unit of the
state’s plan for roadside improve-
raent. They seek members from rmen’s
luncheon clubs, all women’s clubs,
chambers of commerce, county offi-
cials, county farm and home demon-
strating agents, and rural property
owners living adjacent to the state
highways, and city resident owners
whose property touches the street that
is used as the bighway route through
thejr city.

The county chairmen call the citi-
zens together and form the organiza-
tion by electing all other officers that
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are needed for a perfected organiza-
tion. Then county chairmen appoint
vice chairmen in all the towns in the
county that touch a state highway.
If this method is systematically car-
ried out by each county chairman
there will not be a community in the
entire state that will not receive in-
formation in regard to the movement
to improve every mile of roadside
adjacent 10 a state bighway. To sus-
tain interest, meetings of the county
organization are called on a desig-
nated day of each month, where the
definite achievements and pew plans
are discussed. Reports ave sent to
the division chairman, who, n turn,
gsends to her division engineer and
state chairman reports of all her
county chairmen. In this way, the
state highway officials are kept in
constant touch with the work accom-
plisbed by the 254 counties sn the
state.

LANDSCAPE ARCHITECT TN CBARGE

The Stale Landseape Architect fills
an jmportant need in the organiza-
tion, While all citizens’ clubs and
private cifizens are encouraged to
participate in this work, the Land-
scape Archifect sees 1o it that they do
not interlap in their work. He sees
that their plans are artistic and praec-
tical, and that all rules for safety are
followed ount in accordance with his
plan for the entire state.

Once a year the State Highway
Engineer calls a group meeting of
all the division engineers, division
chairmen, and county chairmen to-
gether with the state chairman and
State Dandscape Architect where the
work and needs of the organization
a3 a whole are discussed. Tach
county group maust use its own initia-
tive in taking care of the individual
needs of its county. There are sev-
eral committees, however, that are
recommended by the state chairman
for the use of all counties. After the
discussion of each of these necessary
committees there are some slides to
be shown that will help to demon-
strate some of the limprovements that
have been accomplished in Texas by
the committees. Oufstanding among
them is the one portraying what 8
poor rural family accomplished in
making the surroundings of their
home beautiful with personal work
and the expenditure of the small
amount of $3.90 in cash.

Some of these general committees
carried on by the local highway repre-

sentatives and citizeng’ chairmen are
ag follows:

WAYSIDE PARKS

This committee secures as many
small wayside park sites as are needed
by the department in its county and
has the land deeded to the state.
These park sites vary in size from a
half to three acres. They must be
woodland or otberwise beautiful spots
that are adjacent to the highway.
After the land is deeded to the state,
the division engipeer turos the park
into the highway. From then on the
parks are the State Highway Depart-
ment’s care. They are cleared of un-
derbrush and sodded, and masonry
entrances and drives are constructed.
For those who care for out-door cook-
ing and eating, concrete benches,
tables and fire places are built. Scat-
tered over the state are 500 such
parks that are a joy to those who wish
to draw out of the moving traffic for
a short rest or to enjoy a piecnie. The
Nationa! Youth Administration par-
ticipated in the improvement of 123
of these parks. The vest were built
by the state’s regular maintenance
forces. Onue thousand such parks are
the goal the department has set for
Texas.

PRIVATE PROPERTY ENTRANCES

This committee encourages all prop-
erty owaers with entrances into the
state highways to plant around their
entrances, shrubs and trees, and if
possible to build artistie gateways of
rock and native wood and in this way
help to beautify the highways. A note
of interest is given when people place
the name of their home on the gate-
way.

REMOVAL OI' SIGNBOARDS

This committee tries to get the
property owners adjacent to the high-
way right of way to remove all signs
on their property aud to be particu-
larly careful to remove all signs that
bave been nailed on the trees as these
are a menace to the health of the tree.
The commitiee also tries to keep as
many signs as possible from city en-
trances by appealing to the merchants
not to use the signboard as 2 medivm
of advertising.

BEAUTIFUL CITY ENTRANCES

The planting of trees, blooming
shrobs, and evergreensg indigenous 1o
the county help to make the city en-
trance attractive. A number of cities
have added ornamental rock work and
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pulars, also, giving the entrances the
name of some historic persov.

BEAUTTFICATION AROUND PUBLIC
BUILDINGS

This commitiee encourages the idea
of Deautification and improvement
around all public buildings such as
the court house, post office, churches
and public schools. The chairmen of
these county commitiees working with
the chairman of school boards, county
judges and commissioners, are show-
ing ountstanding improvement in the
landseaping surroundings of public
school buildiags and court houses.

COMMITTEE ON CONTESTS

The State Highway Department
cooperated with the citizens this year
by having three coutests. In each
county an attractively decorated
plaque was awarded to the most at-
tractive gasoline station located on a
state highway: a similar award was
wade for a public school that had its
entrance on a state highway; and an
award was made to a private property
owner living adjacent to a state high-
way whose home eame up to the high-
est standard of neatness, landscaping
and general arrangement. The eiti-
zens' gronp handled these contests.

BEAUTIFICATION AROUND RURAL HOMES

This committee encourages the
home owner to keep the land between
his horae and the highway clean, to
remove all unsightly utility places to
the rear of his home and if this is
impossible, then to screen them from
view of the traveling public with
evergreens.

GASOLINE STATIONS COMMITTEE

This committee encourages all gaso-
line stations to be neat, to remove all
unsightly posters littering up the sta-
tions, to keep sanitary restrooms, to
use native shrubs as much as possible
in Jandscaping around their stations,
and to keep them mm general good
rEpaIr.

The mai) boxes that beretofore have
been unsightly because they were
nailed to various types and sizes of
posts are now being standardized by
the State Highway Department. The
boxes are being placed on a regunlation
removable 454 pine pedestal placed in
a concrete base. The department
paints the boxes and pedestals.

“Say, porter, did you flnd a big roll of
mouey under my pillow?”

“Yessuh. I @id, soh, and 1 thaoks you,
suh, very much, soh.”
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Divided Roadway Design for

Multiple Lane Highways

By FRED J. GRUMM

Engineer Surveys and Plans, California Division of Highways

HE divided roadway is a
method of defining in a manner

satisfactory for prevailing
speeds and characteristics the paths
on which vehicles traveling in oppos-
ite directions may operate without
conflict. It is not a recent innovation.
Excellent examples construeted years
ago are to be found in many parts of
our country.

The relatively small volume of
traffic and lower rates of speed in the
earlier days of highway development
hardly, if at all, justified the addi-
tional cost of this refinement. We
were still struggling with the problem
of getting the traffic ‘‘out of the
mud.”” Two-lane roads, well sur-
faced or paved, were the adequate
solution for so nearly every case that
the few multiple lane roads were
really curiosities.

The 15- or 16-foot pavements, with
invisible center line outlived their
capacity and usefulness when the
marginal and central latitude for two
6-foot vehicles was pinched by in-
creased speed of operation. Wider
trucks hastened the obsolescence.

CAME THE TRAFFIC STRIPE

Then followed the almost wniversal
designation of 10-foot traffic lanes, at
first depending ou the unmarked
neutral central area and then having
the division outlined or defined by
the traffic stripe. The longitudinal
construetion joint in the cement con-
crete pavement served a like pur-
pose. Addition of wider shoulders,
adequately treated, induced the
motorist, for a time at least, to ply
closer to his respective edge of the
road and away from the more serious
source of interference.

Designs so eonstructed, marked and
signed were and, for most of our
highway mileage, still are very
efficient. If used under normal ex-
pectation of reasonable eare on the
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part of the traveling public, it 1is
doubtful that separation of traffic by
further division raises the efficiency
rating.

Most of our State bighway mileage
has and probably always will have
a two-lane standard with shoulder
width and border treatment eonsistent
with the amount of traffic or with the
zones of curvatures that indicate
rational speed. On a large mileage of
our roads, volume of traffic will not
justify, for indefinite period, more
than a two-fane standard.

Although a two-lane standard is
the minimum required or constructed
on practically all of this mileage,
much of it carries a traffic volume
that earns less in gasoline tax than
the cost of construction and main-
tenance.

Continued improvement of greater
mileage of these secondary roads,
landscaping, grade separation, wider
right of way, relocation, ete., eating
up the earnings of the more heavily
traveled multilane roads, do not per-
mit us to go to a divided road design
where only a two-lane capacity is
justified. Moreover, dividing two
lanes by a separating strip, without
going to a four-lane standard would
probably lead to additional hszard
because, since the separation must be
on a level erown to allow for passing,
traffic would use it carelessly for a
passing lane.

This leads to the conclusion that
the principle of divided roadways
should be applied only for more than
two-lane trafic. Relief from hazard
on the two-lane road may come from
widening of the lanes, however, not
o the extent of inviting risk of three.
lane use. Also by proper shoulder
treatment.

TIIREE-LANE HIGHWAYS

Where traffic volume requires we
have been building a divided two-
[ane road. But instead of being so
called it has been termed a three-lane
roadway—and incidentallv some other
unpleasant and inisleading names.
This design depends on a ceptral
width safe for passing which means
that it be at least 10 feet wide. It
does not admit of interior curbs or
appreciable roll in crown for the
central strip.

Unnecessary deviation from the
outer lanes is discouraged by striping.
Additional euncouragement for the
driver to stay within his lane can be
provided by special design such as
variation in type of surface. For
instance with two outer lanes con-
structed of Portland cement concrete
and the central lane of bituminous
type or asphalt conerete :
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This view of section of East Bay approach to San Francisco-Oakland Bay Bridge shows one type of divided highway where a
central raised strip is used for illumination standards.
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1. There is & contrast in surface
that plainly outlines individual
lanes;

2. The rougher surface of the
dividing lane reduces traffic to keep
on or return to the hard, smooth
onter lane;

3. A strong, smooth pavement is
furnished in the two outside lanes
where the slower moving trucks
normally travel and impose the
greater stresses;

4. The lighter type of surface ig
placed at a saving in cost where
smaller wear and less frequent loads
occur;

b, The design is adaptable to
future expansion into s divided
muitiple lane highway by additional
outer lanes at which time or subse-
quently the central strip can be re-
vised into a separation by planting
or otherwise.

THREV-LANE TRANSITIONS

In the progressive steps of expand-
ing our State highways to adequately
gerve increasing traffic volume, the
three-lane pavement or surfacing
widths, as transitions between two and
four-lane capacity roads are well serv-
ing an ecconowic measure. Their
efficiency has been demonstrated pax-
ticularly under peak loads and where
at times unequal volumes of traffic
pass in opposite directions. 1t has
been frequently observed how quickly
the congestion on a two-laue pave-
ment completely disappears when
traffic passes onto the three-lane sec-
tion.

The actual hazard of vehicles con-
tending for the central lane has been
overrated, as the three-lane roads,
when eonstrueted as they should be,
are safe where ample sight distance is
available and where an adeguate
shoulder width and treatinent can be
provided.

We find in California reports for
the first half of the 1936 calendar
year, for instance, that the per-
centage of accidents per vehicle mile
of traffic is almost the same whether
for two, three or four-lane roads.
Omitting accidents that involved only
single vehicles, or about one-third of
all aceidents reported and, which by
their nature have little bearing on this
relatien of roadway widths, we find
that, where two or more vehicles are
involved, ‘‘approaching accidents’’
are very little more frequent than
‘‘overtaking accidents’’ on three-lane
roads although considerably in excess
on two-lane roads.
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FAVORABLE ACCIDENT PERCENTAGES

This evidence is contrary to the
impression that on the three-lane
road, contention for the central lane
is the one great source of trouble.
Stil]l forther reflecting a relatively
cousistent performance on three-lane
roads, the records show the three-lane
roads compsre favorably with the
two-lane roads in the percentage of
accidents involving two or more
vehicles caused by vehicles turning
from the same road and by vehicles
conflicting from intersecting roads.
The percentages of these kinds of acci-
dents are higher on four-lane roads
than on cither three-lane or two-lane
roads.

T want to stress the importance of
a practice or policy embodying this
progressive type of expansion in ca-
pacity of our highways, when increas-
ng traffic volume demands greater
service than is afforded by the two-
lane road, few states have the avail-
able revenues—we have not in Cali-
fornia—to jump from ihe two-lane
road to divided four-lane construction
long befove the traffic volume requir-
ing that capacity is reached, espe-
cially when this condition is presented
in many instances.

LECONOMY TN ADAPTATION

‘We are presented with the situation
of having to adapt or bring to a more
adequate state of improvement high-
way systems composed, in the vast
majority, of roads alveady existing
and partially improved; of making
these roads serve the purpose by re-
vision of grade or alignment when
necessary, by widening and by the
addition of refinements that produce
safety and comfort of trave]., In but
the smallest fraction of cases are we
building entirely unew roads. To aec-
conmplish this task properly and eco-
nomically seems to me the most
important phase of the problem.

Dealing with roads of four or more
lanes {he possibilities for variety of
design are greater and conditions are
presented for closer application of
highway economies. Each problem
mast be approached on its own merits
but for purposes of diseussion we raay
consider divided multiple roadways:

1. As in reconstruction adaptable
to existing pavements;

2. As in vew pavement construc-
tion.

In each case character of improve-
meunt is Influenced or determined by
conditions presented in three Jloca-
tions:

(a) An open rural bhighway; (b)
an immediate urban approach; (c)
an avenue within a developed muniei-
pality.

Under the first class: Adapting ex-
isting roadways to divided four-Jane
or multiple lane roadway, we may
enumerate a number of cases:

INTERMEDIATE TYPE SURFACE

Case 1. Two-lane roadway with
intermediate type of surface. Per-
haps an anusual situation since traffic
volume would ordinarily require a
higher tvpe of pavement, but which
might occur when utilizing 2 second-
ary road for new primary routing.
Solation is more or less simple. Lends
itself readily to progressive step con-
struction.

Case 2. Two-lane roadway with
high type pavement. Probably the
predominant case. Several methods
present themselves for covsideration :

(a) Construction of dividing strip
and two additional lapes all on one
side if not limited by right of way
considerations.

(b) Destroying or covering all or
part of one lane for dividing strip
and building one new lane on one side
and two on the other, or equal addi-
tional width on each side.

(¢) Jacking lanes apart if Port-
Jand cement concrete and of design
practicable to that method. (Thick-
ened edge section presents difficulty.)

ON DIFFEREN'T GRADES

(3) Building a separate two-lane
roadway adjacent to existing road but
even on different grades, brought fo-
gether frequentily enough for cross-
oVers.

(e) Converting by progressive cou-
struction first into three-lane and
later to four-lane type by adding in
the first step additional width ye-
quired for dividing strip. Most easily
accomplished when resurfacing is in-
dicated.

(Case 3. Three-lane roadway with
intermediate type of surfacing. Again
perhaps an unusual condition.

Case 4. Three-lane roadway with
high type pavemeot. This presents

again the more usually encountered

condition and a greater loss of orig-
inal invesiment to provide for con-
version to the divided four-lane
design. These roads where naturally
constructed with intention of adding
a fourth lane, are usually decentered
as to right of way on this account.

An exception is where the central

(Continued on page 38)
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Forty-four States Represented at Highway Convention

with the transition from two to three,
three to four, four to five or six lane
roads.*

Subjects discussed by the Road
Coustruction Group covered a wide
range and inciuded bituminous treat-
ments on the basis of local materials,
compaction of fills, specifications for
concrete pavements and specifications
for bitumivnous-filled brick pavements.
E. C. Lawton, Chairman, Commission
on Road Construction, New York,
presided, and among the speakers
were II. C. Coons, Michigan; E. M.
Turner, Construction Engineer, Ten-
nessee, and C. M. Hathaway, Tlinois.

Leading off with a talk by T. I
Dennis, Maintenance Engiveer, Cali-
fornia Division of Highways, on the
subject: ““Maintenance of Detours on
Congtruction Projects Under Heavy
Traffie,’”” #* the Maintenance Group
discussed such topics as winter main-
tenance of slippery pavements, rela.
tion of majintenance cost caused by
climatic couditions and that caunsed
by traffic, maintenance of roadside
trees and shrubs and repair and main-
tenance of plain and reflector signs.

The sessions of this group were
presided over by R. H. Baldock,
Oregon State Highway Engineer, and
among the speakers were G. H. De-
lano, Massachusetts; J. B. EBarly,
Texas, and J. N. Bishop, Oregon.

The general and main topie of the
Roadside Planting and Development
Group, conducted by John L. Wright,
Connecticut, had to do with means of
reducing the maintenance cost of im-
proved roadside areas,

TALK ON PLANNING SURVEYS

Governor Philip . Lia Pollette of
‘Wisconsin was scheduled to deliver an
address at Tuesday afterncon’s gen-
eral session on ‘““The Financing of
Public Works,”” but was unable to
attend the convention. The delegates
listened to an enlightening talk by
H. S. Fairbank, Chief, Division of In-
formation, U. S. Bureau of Public
Roads, on the subject: ‘‘State-wide
Highway Planning Surveys.”’

With Viee President Ir. V. Murrow
of Washington in the chair, the gen-
eral session of Wednesday morning
proved an interesting one due to ad-

* Paper read by Mr. Grumm appears on
page 30.

¥+ Remarks by Mr. Dennis appear on
page 10.

(Continued from page 21)

dresses by three outstaunding author-
ities on ‘‘Highway Safety.’’

R. E. Toms, Chief, Division of De-
sign, U. S, Bureau of Public Roads,
Washington, D, C., treated the subject
from the angle of ‘“ Properly Designed
and Construeted Highways.””*

AUTO INDUSTRY REPRESENTED

D. G. Roos, South Bend, Indiana,
Technical Advisor to the Stude-
haker Corporation, and former presi-
dent of the Society of Automotive
Rngineers, read a paper jointly pre-

pared by himself and Paul G. Hoft- .

man, president of Studebaker Cor-
poration, addressing himself to ‘“The
Construction and Supervision of the
Motor Vehicles Which Use the High-
ways.”’ ¥*

As Director, Public Safety Divi-
sion, National Safety Council, Chi-
cago, Sidney J. Williams devoted
himself to the subjeet: ‘‘Responsi-
bility of and Control Over the Driver
ou the Highways.”

At the conclusion of the addresses,
the Standing Committees of the As-
sociation, of which there are fifteen,
went into exeeutive sessions.

Meanwhile, many of the ladies at-
tending the convention enjoyed seeing
San Francisco, the ecity’s two great
bridges, the site of the 1938 Expo-
sition and other points of interest
from the air. As guests of the Divi-
sion of Highways, as many of the
wives of delegates as desired were
taken on aeroplane trips from Mills
Tfield beginning at 9.30 Wednaesday
morming. They were taken to the
field from the St. Francis Hotel in
eonvention automobiles and returned
in time for lunch,

VISIT BAY BRIDGE

All in all, Wednesday was a very
active day for both delegates angd their
ladies. Leaving the St. Francis at
1.30 p.m,, the visitors were taken in
automobiles across the San Francisco-
Oakland Bay Bridge to the University
of California campus, where they
stopped for tem minutes; were then
driven through Oakland, back across
the bridge to the San Franciseo
Embarcadero, thence along San I'ran-
cisco’s famous waterfront to the
Marina and through the Presidio, one

** Mr. Roos' address begins on page 12,
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of the most charming of scenic trips
of which the city by the Golden Gate
boasts. The sightseers were returned
to their hotels at 5 o’clock in time to
prepare for the dinner tendered them
in the St Francis Hotel by the State
Division of Highways.

From an entertainment point of
view, the dinner was the bighlight of
the convention.

The Colonial and Italian banqguet
rooms of the St. Francis proved in-
adequate 1o hold the hundreds of
gnests at the banquel and Parlors A
and B on the mezzanine floor were
utilized {0 accommodate the overflow.
The dinner attendance was the largest
in the history of the hotel.

BANQUET GAY ARPAIR

Leo Carrillo, noted Hollywood
movie actor and Native Son was
naster of ceremcnies and Miss Jean
Parker, M. G. M. screen star, was
guest of honor.

At the conclusion of the dinner,
tables were cleared out of the two
Jarge banquet halls and the guests
were seated for the entertainment to
come. Mo Director Earl Lee Kelly
of the Department of Public Works
fell the pleasant duty of introducing
the prominent guests at the spesker’s
table and Dlaster of Ceremonies
Carillo,

Only one speech was permitted and
the honor of making that was dele-
gated to Governor Frank I'. Merriam.

The Governor was in high good
humor and his facetious remarks, in-
terspersed with serious deseription of
the glories of California and the mag-
nitudinal accomplishments n road
building and bridge construction of
the Division of Highways, made an
outstanding contribution to the eve-
ning’s program.

Under the infectious direetion of
Leo Carillo the entertainment moved
along in swing time and the singers,
daneers and other artists who took
part were repaid with generous ap-
plause for their contributions.

Two addresses featured the general
session of Thursday morning. L. V.
Murrow, Director of Highways,
Washington, talked on ‘‘Interesting
and Unusual Mountain Road Con-
struetion,”” and H. S. Mattimore,

(Continned on page 410)
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Avuto Manufacturers Interested in Highway Safety Campaigns

speed about fifteen miles per hour.
The wildest visionary could not have
foreseen that 28 years later there
would be 27,000,000 motor vehicles
averaging 40 to 45 miles per hour,
running up a yearly total of 200,-
000,000,000 car miles per year which,
translated into terms of passenger
wiles, would be at least 400,000,000,-
000 passenger miles per year. In the
light of these figures it is astonishing
that accidents and fatalities are not
more than they actnally are when one
considers this gigantie growth in both
deusity and speed of traffi-.

BETTER AND SAFER ROADS

In 1908, apart from a few miles of
macadam, our roads were @dirt, sand,
and gravel. Since then, we bave built
nearly 1,000,000 miles of improved
gravel and 200,000 miles of concrete
and macadam. We have two lane,
three lane, four lane, and six lane
highways. Yet, as spectacular as the
development has been, we are face
to face, in our opinion. with the need
of even more spectacular develop-
ment than we bave had since 1908.
‘We need more highways, and we need
better highways and safer highways.
We have mutually a difficult problem
in education and control of our 40,-
000,000 motor vehicle operators. We
have mutually s problem in building
safer motor vehicles.

Manufacturers have been accused of
building cars and trucks that are too
powerful, or too fast, for general use.
‘What we manufacturers have done in
the interest of safety I propose 1o tell
you. What more can still be done is
a malter for collaboration and dis-
cussion.

Let us point out that we must de-
sign and build to meet public demand
or else go out of business. The public
wants power and performance. They
will reject and refuse to buy a prod-
uct which is retrogressive as regards
any of the fundamentals of perform-
anece no matter what attributes the
vehicle may bave. That safety is and
always has been a vital consideration
in motor car design I propose to touch
on now.

Although human progress in me-
chanical arts moves at a very rapid
pace today, progress is made by such
gradual increments that we rapidly
aceept improvements and inceorporate
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them in our daily economy, losing
completely consciousness of the gains
made until we stop and momentarily
look baeck, making comparisons be-
tween ‘‘then'’ and ‘‘now.”’

From the very beginning the first
pioneer builders and designers of
motor vehicles have had the im-
portance of designing safety into their
vehicles drilled into them by grim
necessity. For no sooner had they suc-
ceeded In getting a motor vehicle de-
signed and built, that would run with

=

Resolution No. 6
Federal Trust Funds

WHEREAS, On regular Fed-
eral Aid highway projects it is
the custom to advance the Fed-
eral share and to secure reim-
bursement; and

WHEREAS, This method of
payment takes up for a time
State funds that otherwige
might be used to provide addi-
tional construction; and

WHEREAS, This methoad
does not permit the fullest use
of available State funds; now
therefore

BE IT RESOLVED, That
this Association recommend to
the Congress that an amend-
ment be passed to the Federal
Highway Act that will permit
sdvancing regular Federal Aid
funds as has been done with
National Industrial Recovery
highway fundg in establishing
the Trust Account revolving
funds. J

a fair degree of regularity than it be-
came the target for the distrust and
animogilty of every lover of horse
flesh and every competing form of
transportation and for ridicule on the
part of the general publie.

ENGINEERING PROBLEMS

And it may be noted here that the
first vehicles built were dangerous.
Mechanieal failures were frequent.
Brakes were brakes in name only.
Fire hazard and explosion hazard
was a thing to be rteckoned with.

Steering was poor, the entire problem
being but little understood. Perform-
ance cousisted in merely getting the
vehiele to go soraehow, but to go. The
passengers had little or no comfort or
protection from the weather. A
Journey of 100 mules was a fatiguing
adventure, but having all the thrills
of & voyage of discovery.

You see, therefore, that the automn.
tive engineer was before the bar of
opinion to demonstrate that the motor
car could be made a safe means of
traosportation. The problem was a
difficult one because outside of the
question of safety, so many other engi-
neering problems aross in connection
with the vehicle itself to make il per-
form reliably and satisfactorily.

When the mofor car industry got
under way at the beginning of the
century, alloy steels were little knowa
and Llittle used except in ordnance.
The demands for better steels required
for automotive equipment stimulated
the science of metalluvgy, in faet,
subsidized and created it with the re-
sult that one new alloy steel after
another was invented. Heat treat-
meats perfected and the physieal
properties of steels and their resist-
ance to fatigue multiplied by 2% and
even 3. Today the largest consumers
of alloy steels are the motor vehicle
manufacturers.

MECHANICAL FA(LURES FEW

The tonnage of alloy steel in rela-
tion to carbon steel is mounting stead-
ily and invading other industries,
particularly the railway and aviation
industries. Today so perfect is the
control of alloy steel manufacture, so
high the quality of the steel and ac-
curate the treatment, that mechanical
failures due to defective material are
but a minute percentage of the few
mechanical failures that occur.

Perhaps in no one single item has
more progress been made in the direc-
tion of safe motor cars than in body
design and construction. Those of
you who can remember the motor car
of, say, 1904, can recall an open car
with the passengers perched on the
top, back to back, or in 2 topneau
with a door on the back, out of which
occasionally an incautious passenger
fell.

The windshield, when there was
oae, Nimsily attached to the dash, the

(December 1936) California Highways and Public Works



Official welcome at Mills Field for distinguished guests of American Association of State ‘Highway Officials. Left to right: Leo
Carrillo, noted movie actor, who was master of ceremonies at annual banquet of Association; Earl Gilmore, president of Gifmore Oil
Co.; Jean Parker, Hollywood star, who was guest of honor; Earl Lee Kelly, Director of Public Works; Justus F. Craemer, Assistant
Director of Public Works.

structure of wood glued and serewed
together and covered with aluminum
or, if it happened to be a sedan, a
body high in the air, unstable and
with no inherent struetvural strength,
which broke open like a strawberry
box in event of a crash ; bagzage piled
on the top of the roof, careening
along the road like a ship in a gale.

The wooden structure entailed
heavy hinge and door pillars, as well
as thick windshield pillars, which re-
salted in bad visibility and blind
spots. Huge windows and wind-
shields of plate glass added to the
hazard of an accident. Today, the
all-stee]l automobile body is to safe
travel in the antomobile what the steel
pullman and steel passenger coach 1is
to safety in railway travel. Not only
is the structure of the body lighter
and stronger, but it no longer is con-
sidered separate from the chassis and
contributes enormously to the strength
of the combined assembly of body and
chassis. Its ability to resist impact.
to bend, or yield with high resistance
and not break up is a real safeguard
in an aceident. Steel permits nar-
rower door posts and hinge pillars,
as well as windshield pillars, and
hence gives better vision.

To further improve wvision, the

windshield wiper was devleoped, first
hand operated, and then power
operated, and now the defroster is
offered to eliminate the very danger-
ous effects of frosted or elouded wind-
shields. Only a few years ago we had
to drive with open windshields in a
storm if we wished to see.

The open car has almost disap-
peared, and with it the hazard due to
rolling over, which very often was
fatal. The all steel closed body makes
such an accident a very minor hazard.

Instrument boards are more legible
and the controls placed near at hand
so they can be operated easily with-
out taking ones eyes off the road.

It would be impossible to properly
evaluate the reduction in mortality
and serious injury due to the per-
fection and use of safety glass. The
manufacturers of safety glass have
accomplished marvels in the improve-
ment of its shatter resisting qualities
under wide temperature rapges and
under different types of impact. The
cost of adding this feature of safety
to the motor car has been high and
the public has been reluctant to allow
the manufacturers to pass this cost
on, even though its benefits are so
obvious. Here legislation has helped
the manufacturers by making its use
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compulsory and the inereased volwme
of production of this glass has en-
abled its producers to lower costs.

Ventilation has been improved and
the body sealed against fumes, both in
the interests of hygieue and protec-
tion from toxic gases which affect a
driver’s reactions.

ELECTRIC STARTING

‘We, many of us, remember the days
when we had to start an autowmobile
engine with a crank. Many a brokern
arm or worse occurred from a back-
fire. The eleciric starter definitely re-
moved this  hazard. Strangely
enough, in spite of its high cost, its
appeal to the public was more as a
labor saving device and a surer means
of starting the engine thaun from its
greater safety. With it went the old
acetylene head lamps and oil side
lamps and in their place came the
generator and storage battery and
electric Bght. THead lamps have been
improved and a great amount of work
done on the study of adequate illumi-
nation versus head light glare.

If we could obtain a car of the
vintage of 1904 or even 1915 angd com-
pare its steecing with that of the ear
of today, I believe wost of vs would

(Continued on page 40)
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Highway Has Its Limitations in Contributing to Safety

It will have traffic lanes wide enough
for ample clearance at the speed for
which it is designed. It will have shoul-
ders wide enough for stopping, no deep
side ditches, a consistently smooth non-
skid surface, and an alignment, profile
and cross section which at no place will
confront the traveler with the unexpected
or slow traffic to such an extent that the
impatient driver is encouraged to take
unnecessary risks.

When highway traffic moves at high speed
greater clearance between the vehicles is
required for safety. There is also a greater
reluctance of drivers to travel near the edgze
of the pavement, yarticalarly if the shoulders
of the voad are soft. The clearance pro-
vided for two-lane highwaygs should be ample
for two traffic lanes, but not enough to in-
vite the possibility of its use as a three-lane
road. Y¥or this purposc a 22-foot paved
roadway width is indicated.

We have failed ip many instances to pro-
vide highways in which all ¢component parts
of tbe highwey structure are safe for travel
at the prevailing or desigp speed. The incla-
sion of short sections of highway in which
the design as to curvature, sight distance or
other details falls below the general staudard
of tbe road constilutes a very serious fault
because at these places the driver encounters
the uuexpected, particularly at night.

We have failed in many more instances
to provide highways on which overtaken
vehicles may be passed with safety. The
design standards of this asseciation with
respect to sight distance are in need of 2
thorough overhauling. They are in effect
nonpassing minimums which do no more
than allow a vehicle, traveling at high
speed, to be brouaght under control and
stopped to avoid contact with a station-
ary object in the roadway ahead.

A safe pasving sight distance is a function
of the speed of the passivg vehicle, the over-
taken vehicle angd the speed of a vehicle ap-
proaching from the opposite direction. TIf
the differential in speed between the passing
and the overtaken vebicle is large, the safe
passing distance js much less than \wben
thig differeotial is small. It increases if
raore than one vehicle is to be passed. We
ust revise our conception of sigbt distance
it we are to provide highways on which over-
taken vehicles may be passed with safety.
There has beeo but little conscious effort on
the part of bighway designers to comsider
this phase of highway design. We bave been
roote or less content to be satisfed with an
800 foot sight distance.

S80ME RECOMMENDATIONS

The sight distance required for three-lanc
construetion sbould not be less than the
minimuw safe passing sight distance for two-
lane construction. Tor relatively high roagd
speeds, therefore, this sight distamce is ex-
ceedingly large and difficult to obtaio except
in very easy topography. Where restricted
sight distnvee is encountered af only a few
places, added safety may be obtained by pro-
viding four traflic lanes at such locations. 1f
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these locations occur at frequent intervals,
the obvious thing to do is to provide four
trafic lanes at once.

A three-lane road with inadequate sight
distance in effect becomes nothing more
than a wide two-lane road, except for the
relatively small peccentage of drivers who

Resolution No. 7

Central America
Cooperation

WHEREAS, An gappropria-
tion made by Oomngress for co-
operation with the Govern-
ments of Central America has
disclosed the fact that those
countries are willing and able
to cooperate in bridge and road
construction; and

WHEREAS, Such appropria-
tions when expended as here-
tofore largely for products of
American heavy industries pro-
duce the threefold advantage
of providing orders to Ameri-
can mills and supply houses,
Increasing exports and at the
same time expressing in tangi-
ble and valuable form the good
will of the United States toward
the nations cooperating; now
therefore

BE IT RESOLVED, That the
Association of State Highway
Officials advocates the continu-
ation of such appropriations on
a gcale which will continue to
develop cooperation within the
capacities of the several Cen-
tral American Governments;
and

BE IT ALSO RESOLVED,
That the Association favors the
further investigation of s route
for an inter-American highway
southward from Panama and
recommends that Congress
make further provision for such
work.

bave no compunction about taltiug wunpeces-
sary risks,

Where traflic is congested oun two-lane
higbways every effort should be inade to
expand the facilities into a four-lane high-
way witb traBic in opposite divections sepa-
rated by a neutral sirip or parkway. A
nweuteal or median strip 33 to 4 fcet in width

and constructed of contrasting color or mate-
rial Bush with the roadway surface of the
trafic lanes serves the same purpose as a
wide center line marlker and to this extent
encourages and makes possible a greater
width of separation or clearance between
opposing lines of trafiic. 'The bazard of
head-on collisions, however, is not eliminated
because there is common surface in the
center of the highway that is accessible and
can be used easily by impatient drivers in
the traffic streams moving in opposite diree-
tions.

In addition to practically eliminating
head-on eollisions with opposing trafGe. the
four-lane highway with traffic in opposite
directions separated by a parkway may be
designed to decrease the hazards at inter-
sections, On heavily traveled four-lane
roads it is almost impossible to obtain a suf-
ficien¢ break in traffic going in the two direc-
tions to permit cross movement of vehicles
without extreme danger unless traffic control
lights are used. If the roadways are sepa-
rated a sufficient width to provide a safety
island between the lanes of opposiug traffic,
cross movement may be effected in two opera-
tions.

The fact that considerably more than one-
halt of the fatal motor vehicle accidents
oceur during the hours of dusk and darknuess,
although traffic during these weriods prob-
ably is not over one-fourth of the 24-hour
total. is evidence of the fact that the speed
of the motor vehicle has increagsed beyond
the range of its headlights. '

We must begin to consider whether the
expense of lighting some of our highways
would not be justified wholly from the
standpoint of safety of operation. By no
stretch of the imaginstion is it possible
to visualize rural highway lighting on any
but a small percentage of our principal
State highways, While the cost of in-
stalling highway lighting is not excessive,
the annuzl cost of operation in many
cases would entail a charge equal to or
groater than all other maintenance items
of the highway,

PEDFSTRIANS CARELESS

A heavily traveled highway is not a safe
place for the pedestrian, Collisions between
motor vehicles and pedestrians sccounted for
35 per cent of the highway fatalities in 1933
in rural areas and cities of less than 10.000
population. This points defivitely to side-
walk or footpath construetiov as ap adjunct
of higbway design.

The bighway engincer's contribution to
highway safety consists essentially of omit-
ting no detail of design within economic
limitations thbat makes for ihe safety of
travel. This guiding principle will provide
highways that can be used by the reasonably
careful driver with safety—highways on
which overtakep vebicles may be passed
with safety, and bighways on which the
driver is confronted with no conditions that
coustitute a hazard witbout ample notice or
warning of such conditions. Whep this hasg
been accomplished, the higbway will oceupy
its proper place in supporting the safety
triangle. Beyond this safety must vest with
the individual.
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DIVISION OF

TER RESOURCES -

OFFICIAL REPORT

FOR THE MONTH OF
November, 1936

EDWARD HYATI, State Engineer

Isrigation Dislyicts

An application tor investigation and ap-
ptoval of a bond issue in the amounc of
$700,000 has been filed with the Distriets
Securities Commis«ion by Imperial Irriga-
tion District. The directors of the district
have approved the form of a contract offered
by the Rural Electrification Administration
and are plauning the construetion of trans-
mission aund distribution lines to serve rural
areas. The district bag recenlly cowmpleted
construction of the fiest unit of a Diesel
stand-by plant at Brawiey whick will be
enlarged to serve other areas in the district
pending the construction of hydro-electrie
plants along the line of the All-Awmerican
Canal.

Economic studies of newly proposed irri-
gation distriets on the line of the Friant-
Kern Canal zre now in progress. The water
supply requirements of these areas, and their
ability to pay the necessary costs of acquir-
ing the same. will be determined from the
present investigation of soils, ¢rops and land
valuations. A separate report will be ren-
dered on each district. and recommendations

made 8s to changes in the boundaries
proposed.
FLOOD CONTROL AND RECLA-

MATION

The three mew drainage pumping plants
in the Sutter By-pass are prectica)ly com-
plete, and will be ready for operation when
necessary. The War Departmeni is doing
some final finishing-up work, but tbe con-
tract work has been completed and accepted.
Bank Proilection Proyvram

HExcellent progress has been made by the
War Depactment on the construction ol
bank protection works on the Saeramento
River under the State-Rederal cooperative
program of Juoe. 1032, At this time 29
project units have been approved to an esti-
mated cost of $500.000 inclusive of levee
set-backs and partial set-backs amounting to
$95,000, which work is classed as new con-
struetion under the Sacramento flood con-
trol projeet.

Included n the approved units ig 19.612
lineg) feet of lumber mat under water pro-
tection and rock bank paving, with partial
levee set backs approximately 11.587 feet in
Jength, There is also inecluded 6575 lineal
feet of levee set-back without bank protec-
tion. Wave wash bank protection, consist-
ing of a rock wall without pavement or set-
back. is vrovided ju four places, with a total
length of 893 feet.

Work bas been eompleted at the Colusa
weir, Campbell-Dwyer ranch, Colusa Bridge.
Hamilton Bend nnd Alaska Packers Associa-
tion. Work is now under way at Steidl-

meyer ranch, Cecil’s Unke, Burke ranch.
Edwards Break, Chickory Bend, Lisbon
pump and Walnhut Grove. Two complete
plants are in operation and it is expected
that the entire program will be completed.

Sacramento Flood Control Project

During this period the incidental right-of-

way coustruction in eonnection with the new
levees on the Sacramento River above Co-
lusa has been practically completed. about
25 men having been engaged during the pe-
riod on this work. The largest single job was
the construction of a mew pumping plant at
the Keller ranch.

IV. WATER RIGHTS
Supervision of Appropriation of Water

Nineteen  applications to  appropriate
water were received during the month of
October, 14 were denied and 15 were up-
proved. In the swine period 13 permits were
revoled.

On October 1st reports were requested
from 1310 permittees and 3571 of these re-
ports weve filed dupring the month. These
ceports are now under study with a view to
determining the status of ench project.

SACRAMENTO-SAN JOAQUIN WATER
SUPERVISION

Due to lack of vainfall during the past
month there has been no inecrease in the
stages of the Sacrumento and San Joaquin
Rivers. The flow of the Sacramento River
at Sacramento is ubout 3500 second feet.

The summer crops are al)l harvested and in
gome pluces winter irrvigatioy of the orchards
is under way. The degree of the salimity in
the lower Deltz and upper bays has not
changed greatly during the past month. The
number of stations for salinity sampling in
the Delta have nmow been curtailed so that
throughout the winter, sampling will be con-
Linued at the permanent stations only.

CALIFORNIA COOPERATIVE SNOW
SURVEYS

The general storm that occurved during
the closing days of October, brought an end
to the extreme fire hazard existing through-
out the mountains and permitted the Forest
Service to cooperate in the esxblishment of
muny of the new gnow courses previously
planned for the coming winter. Engineers
from this office working with the personnel
of several of the national forests. selected,
laid out and permanently marked new snow
courses.

Stocking of the last of the shelter cabins
hag been completed, Snow measuring equip-
ment, food, blankets. and wood have been
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placed in each cabin for the use of the snow
surveyors, while in the mountains, during
the dead of winter.

With all of the details and necessary pre-
paratory work attended to, everything is now
in readiness for the field work of the 1938-
1937 snow sesson.

FEOERAL COOPERATION

Topographic Mapping

Progress was made in the topographic
mapping of the Avenal Qnadrangle in San
Luig Obispo and Santa Barbara Counties
and on the Downieville Quadrangle in Sierra
and Plumas Counties during the month of
October.

Stream Guging

Water Supply Paper 791 of the United
States Geological Survey is now avsilable.
This is a report of cooperative stream gagiog
in the Pacific Slope Bagins in California for
the year 1935 and contains rating tables for
somne of the more important gaging stations.

Central Valley Project

The Uuited States Bureau of Reclamation
continned work duvring the month on the
preparatior of plans necessary for starting
congtruction on the initial units of the proj-
ect.  Preliminavy investigatious and explora-
tior work have been continued ut Kennett
and Friant dam sites as has the survey
along the Contra Costa Conduit and Friant-
Kern Canal. Appraisers are working in the
field evaluating lands and necessary rights
of way to be acquired. The Division of
Water Resourceg is conducting surveys and
making investigations in the San Joaquin
and Sacramento valleys preliwinary to the
acquisition of properties and water rights
and the preparation of agreements necessary
tor the construetion of the projeet.
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Divided Roadway Design for Multiple Lane Highways

lane has been purposely constructed
of a type that can be conveniently
converted into a dividing strip after
its service has largely repaid its cost.
With this exception the problem re-
solves itself into a question of how
much of the pavement can be aban-
doned. Asin Case 2, several methods
are available.

LOSS OF PAVEMENT

Case 5. Four-lane roadway with
high-type pavement. It is evident
that in this case there will be a loss
of pavement in amount equal to the
determined width of the dividing
strip. Practically all of the existing
four-lane mileage is constructed of
high-type pavement, much of which
represents comparatively recent in-
vestment.

This elass of road, except for the
hazard ascribed to them for want of
a dividing strip, will serve expected
traffic for many years while funds are
being used to provide adequate fa-
cilities elsewhere. The question arises
immediately whether benefits derived
from dividing these roads will be as
great as the benefitg, including safety,
which could be provided at equal ex-
penditnre on roads elsewhere.

In all ecases involving revision of
the existing roadway to the divided
multilane road there are features of
construction other than replacement
of pavement. They again require
careful examination and contribute
their share to the final determination
of the problem. Physical limitations
may react on the practicable adapta-
tion of the old pavement to the new
roadway design.

RIGHT OF WAY FAOTORS

Right of way width will usually be
a major item for consideration. Right
of way usually has been acquired on
the basis of providing for specific
widths of roadway, shoulders, park-
ing areas, drainage, trees or roadside
development, poles, sidewalks and
curbs. Many of these features are
not readily susceptible to a revision
of typical section without encroach-
ment on areas planned for their use
or for other purposes. This then
leads to the alternative of acquisition
of additional right of way taken from
highly developed adjacent land.

Other nuwmerous incidental losses
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and costs are encountered, such as:
Joss when expensive sobgrade treat-

Resolution No. 8

Inter-American Highway

WHEREAS, It has been pro-
posed to construct a motor
highwey along the Pacific slope
of the Western Hemisphere
from Fairbanks, Alaska, to
Santiago, Chile, and thence to
Buenos Aires; and,

WHEREAS, This proposed
highway traverses twelve re-
publics of Latin America, four
states of the United States,
British Columbia and the ter-
ritories of Yukon and Alaska
and will serve a contiguous ter-
ritory of more than five million
square miles in area and a
population in excess of 63,000,-
000 people; and

WHEREAS, This projected
highway traverses the poten-
tially rich and populous west
coast states of the Republic of
Mexico and connects in the
City of Mexico with the Imter-
American Highway now com-
pleted from Laredo, Texas, to
the Oity of Mexico; and

WHEREAS, It appears that
this Pacific coast route will
when completed greatly accel-
erate motor travel to Mexico
and thereby give impetus to the
southerly extension of the In-
ter-American Highway.

NOW THEREFORE BE IT
RESOLVED, That this associa-
tion does hereby endorse the
Inter-American Highway to-
gether with its Pacific Coast
extension to and into the Terri-
tory of Alaska and urges npon
the Congress of the United
States that it extend to the na-
tions of Latin America and the
Dominion of Canadsa the utmost
of cooperation in the develop-
ment of this interrnational
project.

ment was placed beneath pavement
that will not be continuned in ase.
Subgrade treatment will usually be

adverse to planting countemplated
within the dividing strip.

Guiter lines, curb lines and side-
walks may be disturbed. We have,
for instance, constructed a consider-
able mileage of State highways to a
76-foot width wilth gutters and curbs
installed. This is a six-lane pavement
width with two parking lanes of
eight-foot width each adjacent to the
curbs and with adjacent property
bighly developed.

Bridges must be widened or re-
built. Drainage structures corrected.

Public utility facilities removed.
Pipe lines may fall beneath pavement
tnstead of in the open shoulder where
they have previously been placed un-
der permit.

DESTRUCTION OF PLANTINGS

Fences, poles, trees will be dis-
turbed. Not the least of these are the
trees or plantings. With the added
iunterest taken by the public in recent
years in roadside development, de-
struetion of planting meets with even
more serious opposition.

All of these complications together
with the losses in previous investment
and new project costs make the con-
version 1nto a divided multilane road
of a highway not previously laid out
with this ultimate design in view, a
project often difficult to justify. Con-
ditions must be particularly favorable
or the function of the road must have
changed unexpectedly.

Under normal conditions only ge-
lected sections need be considered for
treatment with a nominal division
strip. Under extraordinary circum-
stances the objective of new design
overshadows all objections and the
project approaches the character of
a new undertaking.

We must in this consideration
recognize the evidence of accident
analysis which shows that Qdividing
roadways can only minimize a rela-
tively small percentage of accidents
prevalent on four-lane roads unless
the improvement includes other fea-
tures, such as grade separations of
both rail and road, pedestrian protee-
tion, embodimeunt of the free-way
prineiple, side service roads and the
like.

In itself the divided roadway can-
not materially increase the four-lane
capacity. It will probably induce
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greater speeds leading to new com-
plications or increase of hazard of
different character. For instance, if
one or both sides of the divided road-
way should be carrying a fairly heavy
volume continnously, traffic would
probably adjust itself to reasonably
careful operation.

As soon as traffic lightens the play
of excessive speed and passing occurs.
It is then a question whether the
dividing strip eliminating the 22 per
cent of ‘‘approaching’’ accidents on
our present undivided four-lane roads
may not also induce an increase in the
38 per cent of ‘‘overtaking’’ acci-
dents we now record.

Likewise there is doubt as to how
much of the 19 per eent of accidents
ocenrring in turning from the same
road (left-hand turns mostly) on
present four-lane roadways and the
same percentage of aceidents oceur-
ring at intersecting roads, will be
cured by the dividing strip.

A dividing strip at least equal in
width to the length of a car wonld
probably prevent an increase of the
intersecting road accidents if not
contribute to & reduction in hazard.

DIVIDING STRIP WIDTH

The width and character of the
dividing strip has an important part
in this design. We are concerned
more immediately with the minimum
width. This, in my opinion, should
probably be 4 feet. This minimum
can hardly provide all of the benefits
which the dividing strip seems to
offer.

The elimination of approaching
headlight glare for instance way be
provided by shrubs or plants of
proper height. The difficulty and
hazard of maintaining such planting
in a mnarrow strip would bar such
treatment. Conversely the wider
strip with planting leads to increased
initial and maintenance costs. The
narrower widths will probably be em-
ployed primarily in converting our
existing pavements into divided road-
ways.

We favor the raised dividing strip
or zone but until the problem has
been more thoroughly studied we are
constructing this raised division with
an ogee curve design of temporary
character, such as plant mix. Except
where installations within the divid-
ing strip require (such as light stan-
dards or similar structures), the
vertical face curb is not encouraged.
The sloping face or ogee curb design

is probably the more acceptable type
for permanent installation.

The separate problem of providing
for drainage induced by the installa-
tton of a division strip, for instance
where horizontal eurvature requires
superelevation will influence the
design.

Again the location of the project
with attendant varying -conditions

Resolution No. 9

An Appreciation

WHEREAS, the Twenty-sec-
ond Annual Meeting of the
American Association of State
Highway Officials at 8an Fran-
cisco, Oalifordia, has been made
extremely successful not only
by the work of its own officers
and members but by the sincere
interest of His Excellency
Frank F. Merriam, Governor of
Oalifornia; the careful, consid-
erate planning of the Division
of Highways of the Department
of Public Warks, State of Cali-
fornia; the hospitality of the
8t. Francis Hotel; and other
individuals and organizations;
and

WHEREAS, Not oniy the
delegates but algo the many
ladies who have been present
at this meeting have so keenly
enjoyed the very fine program
of entertainment which has
been arranged for them by
these people;

THEREFORE, BE IT RE-
SOLVED, That this Association
expresses its sincere apprecia-
tion to His Excellency Frank
¥, Merriam, the Division of
Highways of the Department
of Public Works, the manage-
ment of the 8t. Francis Hotel,
and all other individnals or or-
ganizations who have contrib-
uted toward the success of this
Convention,

may dictate different design. I should
say that on rural roads where few
intersections or entrances of side
roads prevail the simplest type of
effective division and of reasonable
width is likely to be preferable and
more satisfactory than on a project
in urban area.

The principle of dividing the road-
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way has been applied on our Cali-
fornia highway system. We have con-
structed or under construction 65.3
miles of which 55 miles is four-lane
divided roadway. Planned for early
constraetion is 27 miles more of the
latter type.

Specially designed three-lane roads
readily convertible into four-lane di-
vided roadway total 47 miles. We
have plans for early construction of
this type for 10 miles more. The
longest stretch of divided four-lane
road is 18 miles and is planned for
construction early next year.

These roads include division widths
from ag little as 4 feet of arched strip
to wider curbed designs and also to
roadways entirely separated even as
tec grade. The design has been se-
lected to best meet local conditions.
They have been necessarily limited
to type that would not jeopardize by
cost our ability to consistently treat
similar conditions 1n Jike manner.

NEW CONSTRUCTION POSSIBILITIES

Our studies are being extended into
congideration of where new construc-
tion on our highways may permit the
use of four-lane divided roadway. It
is a foregone eonclusion that we can-
not adopt, with present limited rev-
enues, a policy of supplying widths
of pavement for in excess of widths
adequate for present and near future
volume. We feel justified in moder-
ate application of division of roadway
design in certain localities and our
immediate efforts no doubt will be
DLmited to such projects where new
construetion or reconstruction is con-
templated.

In the advisory ecapacity to the
public that pays the bill, the engineer
should be inclined to council a con-
servative policy. There is no cause to
regret that the progressive improve-
ment of highways for the benefit of
as many seetions of the state as
possible has proceeded on the basis
of pay as you go and build as you
can pay.

The value of the roads we have
built up from a few pioneer trails
to the many surfaced highways is ex-
pressed in the elass and type of travel
they have induced. We are not in the
red, either in our accounting records
or in the inventory value of our
facilities. We can probably attain a
more adequate status with current
revenues if demands of the road users
remain consistent with their contri-
butions toward the requisite highway
construction, maintenance and patrol.
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Auto Manufacturers Interested in Highway Safety Campaigns

allege that someone had purposely
“rigged’’ the older model. The
columns whipped about, the steering
gears themselves were in many cases
reversible and the geometry of the
steering connections so bad that
““wheel fight’”’ was terrific. Fortu-
nately speeds were low so that the car
could be managed, but the steering
effort with reduction of 10 and 12 to
1 was prodigious and fatiguing.

Today, large steering wheels are
made so that they will bend not
break, with comfortable gripping see-
tions and structures that absorb vibra-
tions. Correet steering geometry, re-
ductions in steering ratio of 18 or 20
to 1 with high efficiency steering gears
makes steering well nigh effortless and
control of direction easy. Self right-
ing or directional trend gives the car
“‘steering sense.”” The structure of
the steering gear and connections has
been improved so that mechanical
failures are eomparatively nnlknown.
as all parts are protected against dirt
and wear.

TIRE ADVANCE NOTABLE

To the tire manufacturer must go
great credit for keeping pace with the
ever growing demands made on them.
In 1906 a complete tire repair kit,
extra casings and tubes, and a com-
plete knowledge of how to repair tires
were part of the equipment of every
motorist. The tire would have been a
distinct hazard if speeds had been
high but wheels were large and tires
were small in section and speeds were
low so it merely meant extra work
when a blow out or puncture occurred.
Today wheels are smaller, tire sec-
tions are larger for comfort and low
center of gravity. Today the tire
perfeetly meets the demands. It is a
hazard only when the operator is
guilty of gross neglect by operating
with inadequate inflation pressures or
driving at high speed with worn out
casings.

RIDING COMFORT

All ears ride reasonably well on a
good road. It might be thought,
therefore, that the riding problem and
its attended problems were becoming
easier for automotive engineers, but
better roads have merely served to
contrast how badly a car rode on bad
roads and improved concrete high-
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ways have caused us to be deluged
with a shower of complaints as to how
we can eliminate the noise and attend-
aunt jar of ear going over the joints in
concrete highways. Riding comfort
has a bearing on safety inasmuch as
it affecfs fatigne and hence alertness
of an operator.

Noige and vibration were Dboth
serious problems in very early cars.
The wide use of open cars in the early
days of the industry made this prob-
lem somewhat less acute as time went
on, but the sudden rise in demand for
closed cars brought this problem
again, and more acutely, to the front.
The growing use of steel bodies still
further accentuated the problem.
High frequency vibrations and dron-
ing noises have a distinct numbing
effect, as well as fatiguing effect, on
the human nervous system. The last
two years have seen great progress
made in subduing both noise and
vibration until this year a new stand-
ard of excellence has been set but
there must be further progress along
these lines, especially on cars eapable
of high speeds.

In 1906, brakes can only be de-
gseribe as ‘‘awful.’”” They were ex-
posed to mud, water, and dirt. They
were undersized and capable of stop-
ping a car from 30 miles an hour in
75 or 80 feet if in good econdition.
They had very poor life and needed
constant adjustment. Today a car
with four wheel brakes in good condi-
tion can stop in 35 feet from 30 miles
an hour, in 41 feet if in fair condi-
tion, and in 60 feet if in poor condi-
tion.

WAGE SAFETY CAMPAIGN

The gasoline tank begau its journey
from the front of the ear and under
the front seat to the rear end of the
car many vyears ago. It met with
some stubborn resistance on the way
but the interests of safety demanded
that the fire hazard be removed.
Hence the rear location which is uni-
versal on passenger cars and on the
side locations which are wused on
trucks.

The interest of the auntomotive in-
dustry in the highway safety is not
restricted to building safety into its
vehicles. Safety activities have been
carried on for years but during the
past twelve months the industry has

contributed to a safety campaign
which is being carried on energetically
among organizations with a total
direct membership of over seven mil-
lion, The American Auntomobile
Association, the American Federation
of Women’s Clubs, Parent Teachers
Associations, the American [egion,
Farmers Grange, have enthu-
siastically enlisted for this war on
accidents. They constitute a mighty
force and you ean eount on their
interest and full support for any cam-
paign vou inaugurate for protecting
and expanding our highway system.

You have shown us your capacity
for leadership by taking America out
of the and—now we ask even more—
give America the safest highway sys-
tem in the world.

44 States Are Represented
ot Highway Convention
(Continued from page 33).
Engineer of Tests, Pennsylvania, took
as his subjeet ‘‘The Most Recent De-
velopments in Highway Research.’’

Following these addresses, the con-
vention went into a business session.
receiving the reports of the executive
committee, the treasurer, the auditing
committee, committee on resolhutions,
nine of whose resolutions were adopt-
ed, the nominating committee and re-
ports of standing committees.

Election and installation of new
officers brought an end to the con-
vention.

While the convention was winding
up its affairs, the ladies were taken on
a motor trip to interesting points in
San Francisco, and were entertained
at an informal tea in the Western
Women’s Club.

At 5 o’clock the beautiful color fitm,
““California Highways,’”’ produced by
the Division of Highways, was shown
in the Ttalian Room, and at 8.45
Thursday night delegates and their
wives were taken on a tour of China-
town.

On Friday and Saturday two auto-
mobile caravan trips were offered to
members of the association and their
families. Starting Friday morning,
transportation was furnished to dele-
gates wishing to go home via Lios An-
geles with stops at the Big Trees, Del
Monte and Santa Barbara, while an-
other caravan took visitors over the
Redwood Highway to Bureka.
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