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National Defense Demands Compel
Some Revisions and Postponements
of Projects in State Highway Budget

By FRANK W. CLARK, Director of Public Works

ORMAL development of the
Californin  State Highway
System must be eurtailed in

order to meet urgent demands of the
Army and Navy for defense romds

Revision of our highway budget for
the 930 and %4th fiseal years is the
only way in which the National de-
fense requirements of the Federal
Government ean be met

Major projects in the present hien
nial budget amounting 1o hetween
four and five million dollars may have
to be revieesd or deferred

As this magnrine goes 1o press the
exacl loeations of these deflerments
amid reductions are being determined
by the California Highway Commis-
sion and the Department of Publie
Works. The speeifie details will be
published in the December maue

DEFINEE PFEOGEAM EFFICTS

ln =0 far as possible, we seek 1o e
dues the length of projects rather than
eliminate them but it may be nocesary
to sirike from the budget entirely
certain  contemplated mprovements,

For the past six or eighi months
we in the Department of Public
Works have been increasingly aware
of the impact of the National Defense
Program on our activities. Most
evervone is more or less familinr with
the effect of the defense program on
our private Hves and bosinesses, but
I do not believe that the average indi
vidual, or the motoring publie in
general, yet fully realizes just how
serions the matter is from the high-
way standpoint.

In September, Oetober and Novem-
ber of last vear the Californin State
Highway Commission in eonsultation
with the Director of the Department
of Public Works and engineers of the
Division of Highways adopted our
highway budget for the 93d and 84th
fiseanl years.

FRANK W. CLARK

This budget appropriated approx-
imately &47 000,000 for major projeet
constroction on the California State
Highway System. This fgure in-
elidad 7600000 of Federal aid
funds that we estimated wounld be
availuble for expenditure by the State
on the Federal Aid System.

BUTMIET BALANTE NEEDS

That #37.000,000 budget was the
result of a great deal of work and
most eareful econsideration on the
part of both the Stute Highway Engi-
neer and the Director of Publie
Works and the State Highway Com-
mission,

In aceordance with the wishes of
the Governor, the commission songht
to deferming the projects most neces.

sary from the standpoint of the
greatesi good for the entire State. It
sorhit to balanee the needs of the
ordinary traveling publie and the
shipper of freight on the highways

It eoneerned itsell with heavily
travelsd urban and interurban routes
and with lightly traveled secondary
amd recreational highways It at-
tempted to make its alloeations with
a view to the sound future develop
ment of the highway system. At the
same time it tried to keep a reason-
ahle balanee of highway expenditures
between the varicus geosraphical see-
tions of the State.

In its deliberations the commission
bad before 1t the reeommendations of
earch of the 11 distriet enginesrs eov-
ering what they considered to be the
most necessary improvemenis in their
distriets. These recommendations had
in turn been passed upon by the State
Hirhway Engineer C. H. Purcell and
his eentral office staff and by the
director’s office.

RFEPFRFEERESNTE BOUND PROGRAM

The budget released to the publie
in Jannary of this vear was the result.
It represented & sound construction
program for the next two years. It is
n program that has been widely pub-
licized and has received the approba.
tion or disapproval, as the case may
be. of a great many interested groups,

‘We are now eonfronted with a situ-
ation requiring that we seriously re-
eonsider that program, not only from
the standpoint of the neoessity of
some of the projects in the light of
present-day cirenmstances, bot, and
moare important, from the standpoint
of the actunl feasibility of their con.
struction.

I hope that in the months ahead
the publie thronghont California will
understand what confronts the ad
ministration and the need for aetion
an our part,



COETE NOW HIGHER

There are a number of reasons for
this eondition, In the first place, it
must be remembered that the engi-
neers’ estimates on which the budget
allocations were based were prepared
prior to the meetings of the High-
way Commission last antumn, That
means that the actual engineering
firures on the estimated cost of eon-
struetion of any partienlar project
were eompiled at least 12 months and
in some cases 14 or 15 months ago,

Estimates prepared in our office
indicate that current construction
costs are approximately 20 per cent
higher than they were a year ago and
the possibilities are that this rise will
continue. Higher wages for both
skilled and unskilled labor are felt
not only in the labor used on the
work itself but in the increased cost
of the materials,

More important still is the uncer-
tainty of obtaining many materials
and the diffieulty many eontractors
experience in attempting to rveplace
eqnipment, both tending to increase
hid prices submitted for highway
eonstrietion.

DEFENSE FACILITIES EXPANDED

Finally, California with its thou-
sands of miles of coast line, temperate
elimate, and large aircraft indostries
i5 a comcentration point for Army,
Wavy, and Marine camps, training
stations, air fields and the like and
the rapid expansion of these faeilities
has resulted in an unprecedented
amount of construction activity in
this area,

This inerease in construetion has
tended to deerease the supply of
available skilled labor and to decrease
the field of availahle hidders which in
turn has had a marked effeet in rais-
ing the hid prices submitted.

The defense program, however,
makes itself felt in the Department
of Public Works in other ways than
in inereased construction costs.  Dur-
ing the past several months, all con-
atruetion agencies, public and private
alike, have experienced increasingly
great difficulty in obtaining eertain
eritical materials,

At the time of the establishment of
the Office of Produoction Manage-
ment, eertain engineers of the Divi-
sion of Highways were assigned to
the task of studying this problem and
cooperating with the Federal Govern-
ment in the matter of obtaining
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proper priority designations for the
several classes of highway eonstrue-
tion.

GOVERNOR CONTAOTED WASHINGTON

Both Governor Olson and 1 have
communicated directly with Wash-
ington on numersus oceasions regard-
ing this matter, and in August, the
Governor sent to Washington as his
personal representative on this matter
Deputy  Director of Finance John
Welsh in an effort to aid the Division
of Highways, Division of Architee-
ture and other interested State apen-
eies in obtaining the required prior-
ities,

The most eritieal commodity from
the standpoint of highway construe-
tion up to the present has been steel,
for most of our struetoral steel in Cali-
fornia is shipped from eastern mills
and duoe to the searcity of maritime
shipping to the west eoast, consien-
ments for the past six or eight months
have of necessity come by rail,

RATL FACILITIES CONGESTED

There has been a tremendons in-
erease in railroad business and the
rail faecilities of the country are
badly congested, so much so in faet
that shipments of stroctural steel to
thig area have been coming in very
slowly. Thus, while we have, as an
administrative matter sueeeeded in
obtaining relatively high priorities
Tor most of our highway jobs, those
priorities alone have not been enongh
to assure the prompt arrival of the
stee]l on the job and both the State
and its eontractors have been and still
are experiencinge difficulty in obtain-
ing deliveries of steel,

THREE MONTHS DELAY

The North Bacramento Viaduet for
instanes, which is a vital defense link
between Sacramento and the Army
Air Depot at MeClellan Field and
Mather Field, is now several weeks
hehind schedule bhecanse of a lack of
reinforeing bars, even though this
project earries a priority rating of
A-1-E, equal to that of the air depot
itself.

To give other examples the Azusa
Underpass, east of Loz Angeles, was
delayed approximately three months
because the stroctural steel neces-
sary for its completion was rolled by
eastern mills and lay there that
length of time in an eastern port
awaiting shipment to the Pacific
Coast.

Similar delays have been experi-
eneed in the eonstruction of structures
across Hureka Slooeh in Humboldt
County and the south fork of Putah
Creek on the Sacramento-San Fran-
eiseo hizhway, and in the ease of vari-
ons grade separation struetnres on the
Figneroa Strest extension of the
Arroyo Seco Parkway in Los Angeles,

Tn addition to these diffienlties al-
ready encountered, we are now ad-
vised that a reeent ruling of the Sop-
ply Priorities and Alloeations Boeard
will confine alloeations of strategic
materials to improvements to the es-
tablished strategic highway network
and aceess roads,

IMPROVEMENTS MUST WAIT

Should this be the case and sueh a
ruling actoally pnt into operation,
the State’s construetion program will
for all practical purposes be limited to
defense projects, and our normal high-
way development will necessarily be
limited to approximately 6,000 miles
of State highwavs and to the estab-
lished access roads. Stated differ-
ently, approximately 5000 miles of
State highways scattered thronghout
every eomnty in California will have
to let their improvements wait.

Our situation is forther aggravated
becanse of the aceess road problem.
We have in California an enormons
number of military, Navy, and
Marine establishments. The program
of access roads to these establishments
includes approximately  $40,000,000
in highway and bridge projects.
Sinee a great majority of these proj-
ects are off the State hishway sys-
tem, their eonstruetion by State funds
i8 impossible under State law,

Nevertheless, the California Divi-
sion of Highways has so far expended
about %1.200,000 of recolarly allo-
cated Federal aid and Feeder funds
for snrveys and preparations of plans
Tor requested aceess roads, This worlk
on the aceess road program has, of
conrse, interfered with our normal
operations. State highway personnel
has had to be assiened to it at a time
when becanse of the draft, the expan-
sion of the Reserve Corps, and the
high salaries offered by various indus-
trial plants, it has been most diffienlt
to keep an engineering organization
intaect.

BOME ROADS OVERBURDENED

However, our troubles and the tron-
hles of the Californians interested in
the highway system do not even end
there. Defense activities in Califor.

(November 1941) California Highways and Public Works



Mot by U, 8. Sigual Corps

Two and a half ton army trucks hauling 188 millimeter guns through woods en & dirt accoss road

nin such as the construction of the
large military cantonments at Fort
Ord, Fort Roberts, Camp San Luis
(Wispo, and elsewhere have ehanged
the charnceter and volume of travel on
State highwavs to an almost unbe-
lisvahle extent

Near Lompoe, for example, the
Federnl Government is now eomstruoet-
g a camp for an armoered division
This cantonment will be served by our
=late ii|‘__'.'|'ﬁ.|_‘; Roules 568 and 149
both of which bave always been as
sumed to be secondary highwars
carrving & relatively small number of
vehicles and a relatively light type of
traffic

Construetion of facilities to house
a foll arssored division and the sub
sequent estahlshment of that division
places a greater bur-
den on that road in a period of six
months than i1 was designed to earry
In SIX :IF‘“F\

This same condition exists in other
lowmlities in the State where highways
designed for relatively light rural and
farm-te-market teaffie have suddenly
main arteries over whieh
thousands of tons of construction
materinls, foodstuffs and implements
of wir wre moved every month

on sneh & rosd

becone

MAINTENANCH PRONLEM COMPLICATEDR

The extent to which this partieular
phase of the problem will affect our
maintenance work no one can tell at
this time. Should we have an un
usitally heavy winter i1 is eonceivable
that the demands on our maintensnes
forces might beeome so groat thast
siibsiantial sums wonld have o be
divertesl [rom eonstruction in onder
to even keep these roads open, as ob-
viously there s no time o complete
reconstroction to higher stamdards be
fore the winter rains set in

In this connection, a large propor
tion of the new traffic burden being
Federal in nature does not support
highway improvement throush eon-
tribution to the gas tax aml motor
This nevessarily shifts
& great respomsability to our soppori-
ing State traffie

-

velijcle fees

It must therefore be realized that
m the last analysis we do ot have
absaolute discretion as to the expendi-
ture of our funds. Section 18 of the
Federnl Highway Aet elearly statos
that the Federal Government may
lumit the use of all Federal aid funds
to projecis in the sirategic network

When it is econsidered that these

California Highways and Public Works (Nevewber 1941)

Federal funds have been budeeted for
this bienninm, and that there has
beenn budeeted an equal amount of
State funds to mateh them, it is not
diffieult to visualize the result should
the Federal Government r'l'lllliri' ithe
expenditure of all Federal aid funds
ot cerinin strategic highways

We wotnld nof 1|1||‘!. [ '8 rﬁinl.ir'ﬁi Lis
change our budget to the extent of
the Faderal nid funds but would also
be required to shift an egual amount
of State money, or lose the Feaderal
funids altogether

FEDERAL AID LSS NeE<IDLE

This eondition has not yel arisen.
and we are attempting to forestall it
to the best of onr ability by budgeting
our Federal moneys ns far as possible
on strategie highways, but 1t s a
possibility that does exist and one
that should be borne in mind by all
of us.

Obviously, some adjustment of our
existing highway budget will be nee-
essnry, How great an adjustment,
cAn nof e j.lrl'ill.l'l11| at this [j"“_-'r l|'pp.
cuuse many varving foctors soeh as
the faet that we are realizine an

{Continued on pugs 13)
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Designing Foundation Courses for
Highway Pavements and Surfaces

The following article is a paper prepared and read by Mr. Fred J. Grumm before the Public Works Officers
Department of the League of California Cities in S8acramento, October 15, concerning adeguate subgrades for hizhways.

By FRED J. GRUMM, Engineer of Surveys and Plans

T SEEMS almost unnacessary to

begin this diseussion with the ob-

vious truism that the integrity
and serviceability of any structure
is dependent on its foundation. 1
realize fully such a statement con-
tains nothing new or startling and
that all of you subseribe to its inher-
ent truth. Nevertheless, few truths
have been so universally acknowl-
edged in theory and so frequently
ignored in practice by road or high-
way enginsers, especially with respect
to the foundations of their puvements
and surfacings,

The reasons underlying this appar
ent disregard of one of the accepted
and fandamental tenets of our en.
gineering faith are not so ecasily stat.
wl, Many factors arve involved rang.
ing from economie econsiderations to
blind optimism and ignoranee of the
really eomplex and infinitely  vari-
able materinl which we so casually
designate as plain earth or “*dirt, "

ENOWLEDNE EECENTLY OAINED

It s rether astonishing to record
the fact that a major part of our
present  extensive and  specialized
knowledge of **soil seienee,"" from the
standpoint of its peeuline character-
intics n8 an engineering material, has
been aequired duoring the last 10
yeirs,  Strange, is it not, that man's
oldest and most pommonly  utilized
building materinl  ghould have re-
tnined so much of ite mystery for so
milny yenrs.

It is not inferred by the above, that
we have stripped Mother Nature of
all her secrets, for there are many
acnte problems still erying for a so-
lution, 1 do helieve, however, that
we are now in s position to utilize the
recently gnined knowledge of the soil
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technician to avold those obvious pit-
[ulls which produce results that are
too frequently evident to the diseern-
ing eve as they are reflected in the
present eondition and serviee reeord
of onr streets and highways,

It is rarely practical, or, at least,
economically feagible, to found our
sireets and highways upon bedrock,
else the problem wonld be infinitely
simplifiedd. On the contrary, due to
the vagaries of Mother Nature, the
engineer is usnally faced with the ne-
cessity of providing some means or
method of spreading imposed concen-
trated loads over n sufficiently large
area so that the resulting unit pres.
sures applied to the underlying sub-
grade or subsoils are reduced to a
vilue within the supporting capabil-
ities of the material.

RTARILIEATION TEAT PFROJECTR

The required result may be oh
tained in many ways, For instance,
the pavement design itself may be of
i type baving consgiderahle struetural
or “beam' strengih, thus redueing
the unit stiresses transmitted to the
subgrade 1o the required limiting
values, The native suopporting ma-
terinl, in such cases, must be of a
type not suseeptible fo large volume
chunge by the addition or subtraction
of water, guch ss s charncteristie of
heavy aluve or adobes which also have
very low supporting values, when wet,

Un the other hand, il o flexible
pavement or surfacing is the deter-
mined design, the supporting sub-
preade will be subjected to mueh high-
ar it stresses under maximoam legal
wheal loads, inesmuch as pavementis
or surfacings of this type have oo
benm strength and show lictle, if any,
gronter lond gpreading charnoteristics
than an eqoal thickness of well grad-

ed erushed rock or sravel. In soch
cases, roml design will provide a “bal-
lust '’ or hase course of sufficient thick-
ness and of high enongh bearing
value to withstand the high umit
stresses to which it will be subjeeted.
Native materials of a granular na-
ture are often available within eco-
nomieal hanl limits, having satisfac-
tory quality for nse as ballast conrses
i such cases,

It is, however, well to emphasive
the importance of careful and thor-
ough sampling and testing of such
sourees prior to their use to insore
the availahility of a sufficient quan-
tity and quality for the iniended
work. Sedimentary deposits of sueh
material in this State are seldom nni-
form and often eontain deleterious
deposits of clay which are diffienlt 1o
detect by eve especially under the
rapid methods of operation of modern
eonstruetion eguipment,

Ro-galled ‘‘stabilization’®” of nnsat-
isfactory native soils is sometimes eoo-
nomically justified, the most common
stabiliging agents being Portland ee-
ment, hituminons materials or chemi-
el admixtures. The State Division
of Highways has constrocted several
test projects ulilizing the first named
of these admixtures and two or three
using hitnminons produets. Tt is still
too early in their serviee life to offer
definite conclugions, but the well con-
strueted soil-cement jobs show consid-
erable promise, inasmuch as they bind
together and  develop  considerable
base strength, We have not attempt-
ed stabilization with chemical admix-
tures, a8 this method is more eostly
and of more doubtful utility as com-
pared to the others at the present
time,

A final method of muproving the
quality of an inferior soil, which we

(Novewber 1941) California Highways and Public Works



have nsed to advaniage several times,
is by the addition of a predetermined
gquantity of clean beach sand int
mately mixed inte the top 12 or 18
inches of a heavy and completely un-
satisfaetory clay loam. This method
i5 rather costly due to the large per-
centage of sand usually reguired for
best resnlts, and the econsiderable
processing involved, but is sometimes
eeonomically justified if the sand 18
gasily and cheaply available,

Now that we have discussed the
basiz problem and some of the gen.
eral and most common methods of
golution, let us particularly examine
into the necessity of foundation
eourses. When are they required!
What should be their thickness and
quality under the infinite variations
of soil, elimate and traffle conditions
encountered in practieal road and
street eonstruction |

First, let me say that in my opinion
the present-day engineer who at-
tempts to design a modern strest or
highway without a thorough and sci-
entifie study of the soils and materials
involved is no longer worthy of his
profession.

Uinder the best of conditions and in
possession of all the faets whish ean
be aecumulated, the engineer seeling
1o design o economice, long lasting
and thoroughly satisfaciory road or
street has a diffiealt enough  task,
without further domplicating the
problem throngh lack of information,

TIAINED PEHBONNUL IMPIRATIVE

Therefore, the first order of busi-
ness is to determineg what are the
physical characteristics and the lim-
its of the soil material of which, and
npon which, we intend to build our
facility. This is no job for an un-
trained man, Misinformation is often
more dangerous than no information
Soil sampling procedure, as well as
the actual test determinations de-
mand tramed and intelligent person.
nel, if we are to place full reliance
upen the resnlts,

There are several well developed
methods of soil clasafieation. In the
Clalifornia Division of Highways our
laboratory has developed and perfect
ed o test procsduare which is as gimple
ns any, and has the further advan
tage to sommend it in that it does

California Highways and Public Works (Nevember 1941)
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Officials checking weight of larpe truck and traller equipment an State Highway.
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furnish some indiention of the stabil.
ity or bearing power ns n soil both in
the ideal state of optimuom moisturs
and compaction as well ay in the mos|
unfavorable condition to whieh i
may degrade by the acenmulation af
pxeess molstire,

The test consists essentially of pen-
etrating a sample of the soil materinl,
which has been previously compacted
ot its optimum mpisture content un-
der a load of 2,000 pounds per square
inch, with a piston at a4 constant rate
and noting the loads developed nt
cortain  specified penetrations, The
gpecimen is then reconsolideted and
snaked for a period of four days, to
allow it take up as mueh moisture as
it will,

The sample is confined in the mold
during the soaking period by a porous
dige and a 10-pound weight which
represents the surcharge of the pave-
ment, After soaling, the sample is
again penctrated by the piston in the
testing machine, and the londs again
noted. The bearing value is expressed
A8 i perecnbage of n standard Frann
lar sample of erushed wel]l groded
idlenl material the lowls and penetra

| Five]



tions of which are considered as 100
per eent, The penetrations at which
the loads are observed are in inere-
ments of 0.1 of an inch,

Another important characteristic of
the material is ohserved during the
soaking test. Barly studies of soil
expansion by our Materials and He-
seareh Laboratory indieated that each
particular type of soil material had &
state of equilibrium with respeet to
density and moisture content for each
eondition of confinement.

EXPANSION TEST DESCRIBED

It was found that the moisture ca-
pacity of a soil varied inversely as
the superimposed load. Sinee the ex-
pansion of a foundation material
which may be expected to oecur un-
der a gradual aceumulation of mois-
ture is of coneern to us, the expan-
sion test is performed by measuring
the height of the sample, prior to
soaking, and again measuring it after
the four-day seaking perimd under the
superimposed load representing the
pavement or surfacing. The inereas:
in height is recorded in terms of the
original height and the percentage of
swell computed.

Experience has demonstrated that
a soil which shows *‘hearing values,”’
as defined above, of under 10 per cent
in the compaeted and soaked state
and having high expansion, ns meas-
ured by the swell test, is an nnsatis-
factory material o nse nnder any
type of pavement,

During the Iast 40 years nnmerois
rules and formuolae have been ad-
vanced for relating the wheel load
unit pressures exerted on the surfaes
of a pavement or surfacing to corres-
ponding unit pressures on the sub-
grade. Despite the eontinnous and
mntensive stndy given to this problem,
no rale or formula has yet heen ad-
vaneed which will vield a rational so-
lution under the infinitely wvariable
conditions and materials encountered
in nature.

Henee, the “‘hearing value™ test
developed in this State does not yield
a mathematical or formalized solution,
It does give us a practical tool to
evaluate the character of the soils en-
ponntered and through close ohserva-
tion and eorrelation over a period of
years, it has permitted us to estab-
lish certain fairly aeeurate limiting
ponditions for soils and traffic loads,
and for paving and surfacing types.

Before provesding further with the
enumeration of what these limiting
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conditions are, an explanation of an-
other important tool which the Desien
Department of the Division of High-
ways has recently developed to evalu-
ate another very important phase of
desien problems would be of interest.

As with any other strietly utilitar-
inn structore we are very intimately
eomeernad with the loads which our
pavement must support, not only
from the standpoint of the maximuom
weight, but also with respect to the
probable total number,

Beeause the failure of a road sur-
faee results in nothing more serious
than diseomfort and possibly ineon-
venienes to the nsers thereof, it is the
estahlished eustom, for economic rea-
sons, to desion the road surface with
a much lower factor of safety than is
usoal in stroetures where life and
limb are at stake. As a consequence,
the prineiples of fatigne enter into
the problem to a much greater extent
than is the case with most struefures.
Henee, not only the magnitnde of
loads are involved, but also the prob-
able repetitions thereof, especially
those which may stress the pavement
up to 50 per cent or more of its ulti-
mate streneth,

FATIGUE FACTOR INVOLVED

Ii has long been known that the
destruetive effects of repetitive wheal
loads of increasing weight 18 mmch
more severe than the flat inerease in
the load wenld indicate, Tn the case
of rigid pavements this **fatigue ef-
feat® has been definitely established
and evaluated, but in the case of
flexible types its effects have not heen
determined with the same certainty,
However, by carefnl stndy of serviee
records and their correlation with
traffle and load data accumulated by
our Planning Survey, it is plainly evi.
dent this same fatigue factor is just
as important with flexible types,

In view of the above, it becomes im-
portant to determine, if possible, what
probable use of our facility will be
made by eommercial vehicles, espe-
ciglly those in the heavier weight
eroups having wheel loads of 4,500
pounds and over.

Thanks to the Planning Survey
mentioned above, which sinee 1936
l:as heen engaged, in cooperation with
the Federal Government, in the ae-
eumulation of facts and firures oo the
highways of the State, for the infor-
mation of the highway executive and
designer, we are now able to estimate
these data elosely enongh for our pur.
pose.  We accomplish it in this way.

First, from the annual traffic eount
records which we have been maintain-
ing for many vears, it is possible to
estimate with reasonable acenraey the
probable total traffic per day which
will nse our highway for the next 20
venrs. As these traffle eounts have
separated commercial vehicles from
the passenger car type, it is also pos-
sible for us to forecast the nnmber of
each type,

IADOMETER FAUTS ESTABLISHED

The Planning Survey engineers in
their study of State highway traffic,
established londometer or weighing
stations at certain earefully selected
points throughout the State, and for
n period of time weighed representa-
tive groups of commercial vehicles,
axle by axle,

Thus they established two facts of
particnlar nse to us for our present
purpose:  First, the representative
axle weight distribution of the com-
mereial vehicles nsing n particular
gsection of highway; and second, the
average number of axles of the aver-
age trocking nnit, In other words, if
we know the weight distribution, by
axle loads, of the commercial inere-
ment of the traffie as well as the aver-
age number of axles per vehicle, from
these data we ean compute the total
number of axles for each weight in-
erement which will pass over our fa-
wility for any given perind,

By applying proper * weighted "
factors to each number and weight
gronp of axle loads we ean arrive at
the probable repetitions of an egquiva-
lent 5000-pound wheel load which
onr pavement or surfacing must be
desigmed to withstand for the period
of its assumed useful life. We use
these ‘"weighted '" factors for the rea-
gon that it is necessary to determine
some common denominator to which
we reduee our axle load determina-
tions, for purposes of comparison
and ecorrelation. Tn our practice it
is in terms of 5000.pound wheal
loads, for our design analysis of prob.
ahle stress in our higher type pave.
ments convinees us that they will
stand unlimited repetitions of wheel
loads of less than 5,000 pounds.

For the purpose of giving von some
idea of the magnitude of the truck
use of our hichways, our studies have
mdicated there are some heavily trav-
aled seetions in the southern part of
the State, where a total of over 20,
H00.000 equivalent 5,000-pound wheel
loads may be expeeted in a 10-year

(Continoed on page 15)
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Tentative Highway
Design Standards

1. HEAVY INDUSTRIAL TYPE (10,000,
(M} eguivalent wheel londs or over).

Ohatside traveling lanes to consist of
0.92°.0.67°-0.92" portland cement con-
crete pavement, or  0.75°-0.50%-0.75'
lower cement content portland sement
conerete base surfaced with asphalt
conerete .25 thick.

Tnside or passing lanes to consist of
0.76°-0.58-0.75 portland cenient con-
erete  pavement, op 0.58%0.42'-0,68"
lower cement content portland cement
conerete base surfaced with asphalt
sonerete (.25° thick.

2 MEDIUM INDUSTRIAL TYPE (2,000,
(WM}t LGARHLO00- squivalent whesl lomds),

All lanes to consist of 0,75°-0.58°-
0,76 portland cement concrets pave-
ment, or 0.58%0,42°0,68" lower oemeant
eolitent portland sement concerete base,
or cement treated base varving in
thickness from 0.50° to .75 i secord -
ance with number of whee) loads wod
olher sonditions, with bitominons sur-
facing .25 thick, or asphalf conerete
pavement of adequate strength where
gubgrade is suitable and wheel load
repetitions are nnder 5,000,000,

3. LIGHT INDUSTRIAL TYPE (less than
W00 equivalent whesl loads ),

Pavement to eonsist of 0.75.0.60°-
0.75" asphalt conerete or some eom-
bination of loeal buse materials sor-

fared with bituminoos mixtures as the
eqiivalent repetitions deerease bolow
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AND SURFACING AS DEVELOPED THROUGH
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the top limil designated above, the
design necessarily being subject to
various loeal conditions of traffle and
materinls,

Nore—Figures 0,75-0,58-0,75" in.
dicate pavement slab 0.58° thick, in-
ereasing to a thickoess of 0.75° in a

Limltel
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* Average number of axles per vehicle.
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distones of two Teot a1 each edge of
each lane,

Nubgrodes

Subgrade under portland  coment
concerete pavement or base to consist of
i minimum depth of one foot of mate-
rinl with a minimum bearing value of
209 at 0L1" penetration, compaeted
and sonked, and swell less than 39%.

Subgrade under cement {rented base
lo consist of & minimwm depth of one
foot of materiol with a minimum bear-
ing value of 20% at all penetrations,
cotnpacted and soaked, and swell less
than 3%,

Subgrade nnder other eombinations
of surfacing as discussed in accom-
punying artiele,

Erpanston Joints

Usnal expansion joints in portland
cement conerete pavement consist of
1" redwood boards with dowels at 1207
intervals, with wenkened plane joints
without dowels at 15" intervals,

U'sual expansion joints in portland
eemant conerete base consist of §" red-
wood boards with dowels at 500" in-
tervals with weakened plane joints
without dowels at 20" intervals,
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Panorama from Kings Canyon Highway showing new alignment, in middle foreground, of Squaw Valley route to Kings Canven Park

New Modern Highway Unit Completed
on Approach Road to Kings River Canyon

By E. T. SCOTT, District Engineer

highway facilities from Fresno to

General Grant Grove seetion aof
the Kings Canyon National Park, the
Public Roads Administration, the T)-
vision of Hirghways, and Fresno
County have jointly construeted a
new approach highway which s some
H miles shorter than the old roate by
vay of Dunlap and Pinehurst.

The Public Roads Administration
eonstrueted for the 11, 5, Forest Servy-
ice some 12 miles of the route upon
new alignment from  the westerly
boundary of Sequoia National Forest
to & eonnection with the old road near
Big Stump Lodge about a mile south
of the General Grant Grove,

The Division of Highways has now
eompleted o 3.1-mile comnection with

I N ORDER to provide more modern

[Eight]

this new forest romd between White
Deer Hoad, just westerly of Dunlap,
and the Forest Boondary. PFresno
Connty mmproved 0.3 of a mile of the
White Deer Hoad between the exist-
ing highway and the State construc-
tion a0 that the route i3 nmow coms-
pleiely modernized.

At a recent meeting the State High-
way Commission voted on motion of
Commissioner Iener W. Nielsen of
Fresno, to keep the route open this
winter providing the Forest Service
extends the road beyond Cedar Grove,
in the canyon, as originally planned.

The new alisnment, grade aod sur-
fncing are up to modern mountain
highway standurds and are a marked
improvement over the ald rounte, malk-
ing for o much more enjoyable trip

to either the General Grant Grove or
farther on up the seenic and rogged
Kings Hiver Canyon

On the B-mils section constructed
by the Thivision of Highways, the
maximum greade is 6 per cent while
some of the grades on the old Donlap-
Pinehurst route were as high as 10
per cent, The alignment of the new
route dogs not have the sharp eurva-
fnre which exists on 1he old road as
the minimum standard of curvatore
on the State’s portion is & 700-foot
radiug and on the Forest seetion 300
feet, The maximum grade on the
Forest seetion conforms to that used
on the State’s portion—6 per eent,

The work performed by the State
eonsisted of econstrneting a graded
roadbed 26 feet wide eovered for its

(November 1941) California Highways and Public Works



full width with selected material
The contract for grading, construet-
ine drainage structures and placing
the selected mauterinl was awarded by
the Director of Public Works om May
8, 1940, and all work was 1'lr1llp|ul1'1|
on this contract on Febrmnry 21, 1941

O June 20, 1941, a second eontraet
was awarded for applying a bitumi-
nons surfuce treatment to the selected
material placed the year before.  This
work was completed on Apgust 28,
1941.

The cost to the State [or the eon.
struction amounted to £142.261 for
the rrading eontract and £12,683 for
applying the hituminons surface
treatment, making a total of 154,944
for the improvement. The work was
finaneed with State and Federal Ald
Funds

HEWX FROM SOLID ROCK

The eompletion of this highway to
the General Grant Orove makes the
rocesd erandeur of the seenic Kings
River Canyvon IMighway more avail-
ahle to Fresno and the San Joaguin
Vallev. From the northerly bound
ary of the General Grant Grove this
road stretehes into one of the most
primitive areas vet touched by a
modern highway.

The Kings River highway was hewn
from the solid roek masses of this sec-
tion of the High Sierra by 10 years of
labor on the part of the Division of
Highways. This econstruction in-
volved the building of about 24.5
miles of road and its cost amounted to
neariy $2 300, 0040,

“With the completion of the ap-
proach road eonstruction during the
past two years, motorists may now
travel with ease and comfort as far
as Cadar Grove on the South Fork of
Kines River and new jovs await the
California travelers who glory in the
State’s mighty Sierra along the entire
trip.

Dropping deep into the eanyon
from heighis among the elonds over.
looking the expanse of the San Joa-
quin Valley to the west and High
Sierra to the east, the Kings River
Canyon Highway offers panoramie
views of mountain grandear not
easily to be forgotten, such as views
of mountain massives, peaks of slee
granite rising to dizgy heights, pin
nacles and deep eanyons, and all on
i tremendous seale,

The highway into the canyon prop-
er extendgr from the northerly bound-
ary of Oeneral Grant National Park

-

New wunit on recantly completed realignment of State Highway section between Squaw
Valley and Dunlap on Kings River Canyon Highway

California Highways and Public Works (November 1941) [Nine]



Modern type mountain road in Sguaw Valley arca has 26-foot bituminous surfaced roadway

through Indian Basin, dropping down
to Lookont Moint, where 4 soreeons
panoramic view nnfolds, and thepee
winds on down grade to Yoeea Point.
Here an inspiring view is to be had
of the river named by the Spaniards
in 1805, El Rig de los Santos levs
{ River of the Haoly Kings). From
bere one ean see the confluence of the
Middle Fork and the South Fork of
the Kings River, both extending miles
bnek into steep walled gorges, seoured
by glaciers in aneieni times
Winding down hill on zentle g
and sary curves the hishway s carved

“ﬂ'nnirﬂ al Pﬂjﬂ-

railes

in the granite of the canyvon wall of
the SBouth Fork of Kings River. The
river is flnally reached at Windy
Cliff, about 18 miles distant from
General Grant Park.

Here the rock formation suddenly
rhanmes. A great limestone dike
rises almiost "-'r*!l‘th'.'1.|[_r o n |4|_-i:{l|1_' ol
1,500 feet above the river, exquisite
monmitain seulpture,  Nor ore these
natural earvings limited to the sor-
face of the limestone formations

Near Windy Cliff! is {0 be found
the entrance to Bovden Cave, &
envern extending several hundreed
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feet into the great dyke. Galleries
and erottoes carved in the limestone,
ornamented with statuary of weird
design; proups of stalaetites and
lnlegmites, inerease in nnmbers #s
one wallks further mto the eavern,
Strong currents of air are felt ap-
parently from ereviees not vel ex.
plored, perhaps from an outside
"]lr"llill'_’ somewhere

From the foot of the trail leading
1o Boyden Cave a large parking area
has heen provided for automobiles.
At this point a bridge tukes the hieh-

(Contimues] on puge 26
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Heavy black line shows rocently completed section of realigned State Highway on more direct routs shortening distance by 5 miles
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How Weight Laws Effective Jan. 1, 1942
Avpply to Various Types of Vehicles

By STEWART MITCHELL, Aussistant Bridge Engineer

HE changes made in the gross

weight pravisions of the Vehiele

Code at the last session of the
Loegislature were described in  the
Ovtober isste of this magarine, The
reasens for the chanee and the his-
tory of the studies and discussions
feading 1o a much needed revision of
the old law were also deseribed,

In this issne the application ol the
revised weight rerulations to varions
types of vehieles in common use on
California highwuys is shown with the
differences betwesn the old and new
lnws deseribed in detail,

TW0-AXLE TRACTOR OR TRUCK
Gross Welsht—700(L 4 40) when L is less thae 11.4 f1

Under the old law, this type of
veliele is permitted a gross load of
26,000 pounds.

Under the new law the gross
weight of the wehiole is praetieally
governed by the maximum axle load.
If both axles are loaded to 18,000
pounds, it is necessary for L to be at
least 11.4 feet in accordance with See-
tion 705 (b) (700(L-40)). How-
ever, beeanse of loading anid steering
conditions, the load on the {ront axle
seldom exeeeds about 8,000 pounds
and a total gross load of 15,000-L
8,000 or 26,000 pounds is permissible
for any practicable value of [ (Note
that the other provisions of the see.
tion do not plaee any additional limit-
ing value and need not be eonsidersd
in this particular case.)

Present owners of ordinary eom-
mereial vehieles of this type need only
to be sure the pross load of the rear
axle does mot excend 18,000 pounds
and that neither wheel load exeseds
09,500 pounds,

'ETurE.rr the old law this type of
vehivle combination is permitted a
gross load of 43,000 pounds,

The permissible gross load of the
tractor under the new law has been
coversld. The permissible gross load on
the rear axle of the tracior and the

L

TWO-AXLE TRACTOR AND ONE-AXLE
SEWI-TRAILER, 351
Grosm Wesgh
Combinalion—8D0{L + 400 whan L |o leas lhan 25 M.
=B50(L 40} whan L |8 greater tham 25 fi

Tes Mo Asi=s=T00(L2 + 400 whem L2 is beti than 1.4 fi.

semni-trailer axle together can not ex-
eeed the maximum axle loads, and to
get this load of 36,000 pounds it will
b necessury for L2 to be at least 11.4
feet as already pointed out, I these
axles are not this far apart the gross
load on them will be redueed to the
amount given by the formula 700
(Li4-40) as given in Section T05 (b).

Hence, present owners of ordinary
ecommereil vehioles of this type, in
addition to seeing that the axle and
wheel loads do not excesd the maxi-
mrin, must check the gross load of the
rear axle of the tractor and that of
the semi-trailer added together and
see that it does mot exceed that per-
mitted by the formula TOO(L--40)
for the actual length L2,

Ty

i L

]
THREE-AXLE TRACTOR OR TRUCK
Gross Wetght:

Valilcle  =TD0(L—40) whan L 0 G tham 14 f1.
=EO0{L—=-20) when L ls greater than 14 fi.

Dual Asdes—TBO0(LZ |- 40}

Under the old law (his type of
vehicle 18 permitted a gross load of
34,000 punnds,

Under the new law, the pgros
weight pormitted on the ordinary
vehiels of this type is limited to a
large extent by practical considern-
tions.  As in the ease of the two-axle
vehiele, the maximum Front axle load
is nsually about 8,000 pounds. The
allowable load of the dual axles is
governed by the [ormula 700(L-40)

California Highways and Public Works (November 1941)

of Section 7056 (b) and in a eommon
case where L2 is 3° 9", the allowahle
gross load on these two axles is 30,600
pounds—neither, of course, fo exeeed
18,000 pounds.  Such a vehiels, with
n gross load of 858,600 pounds wonld
lave to have an overall wheel base
L of 15.2 feet il built after Janunary
1, 1842, in accordanes with the
formula 700[{L+—40) of Section 705
(h), Existing vehicles eun operate
under this load wmntil Januwary 1,
1952, if this distanee 1= 14 fest in
aceordance with Section 705 (d),

FPresent owners of ordinary eom-
mereial vehieles of this type are pri-
marily eoncerned with the allownhle
load of the dual axles which will vary
slightly with the enstomary small dif-
ference in distanee between the axles.
If they eonform to this restrietion it
is only necessary 10 see that the wheel
base i 14 feet or over, but if it is
less the gross load of the vehicle must
be cheeked by the formuola 700 L4440
for the actnal length L

Tnder the old law this type of

vehicle combination is permitted a
oross load of 52,000 pounds,

L =

L2

L

TWO-AXLE TRACTOR AND TWO-AXLE
SEMI-TRAILER. 282

Groat Weight:
Combinaton=S00(L | 40) whea L b leod than 25 L.
=@S0(L| £0) when L ks grenber 25 n

tham
Esch Wehlclo=T00(L1 400 when L1 G les them 114 1

Losd 3 Anbes 700 (L2 40) when L2 &0 less than 14 7.
= RBO0 (L2 -5-A0) when L2 4 betwesn 14 snd 15 A

The permissible gross load of the
tractor and of doal axles, under the
new law, hus alresdy been disenssed,
Adding together the maximum per-
missible load of the rear tractor axie
(18,004 pounds) and a eommon maxi-
mum load of the doan! axles of the
semi-trailer of about 30,600, the total
is 48,600 pounds, However, this total
loadt s not allowed unless the distance
L2 is 18 feel or more so that the pro-
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visions of Seetions 703 (b) or T0O5 (d)
will not apply. A load of 43,000
pounds is permissible on these axles
under the old law and for this amount
to be legal it is necessary that L2 be
14 feel or greater so that the provi-
sions of Seetion T05(b) will not apply.

A

i2

L

THREE-AXLE TRACTOR AND ONE-AXLE
SEMI-TRAILEN, 351
Gieti Wight :

Combinslion—8SD0IL | 40) when L
=850(L --40) wham L

Dusl sl =TOO(L] ; 200

Lt 3 Aalen=T00(L2 +40) when L2 b bess ihan 14
=BO0(L2{40) when L2 i betwesn 14 and 15 1.

i 5 n.
B presier fhan 25 N
.

Under old law this type of vehiels
15 permitted a gross of 51,000 pounds,

The preceding paragraph referring
to the permissible load on existing
282 vehieles also applies to this ve-
hiele type,

Hoo—o0

4
L7
Ld

L

THREE-AXLE TRACTOR AND TWD-AXLE
. SEMI-TRAILER. 352
Gross Weight:

Comhination—800(L-+80) whes L iz lem than 25 fi
—BSO(L--40) bl ool over GE.000 Th whes
L is between 25 and 45 fi,

Dual Axkes =7007L-L-40)
Axles 2. 3 and A—800(L2+ 40} when L2 ix befween 14
and 18 ft

Axles 3, 4 and 5=BOD(L3 40} when L3 ir betwern 14
and 18 .

Last 4 Axhes=T00(L4-4-20) when L4 i lets tham 12 71
=EDO{LA—+-a0) when L4 s belween 18 aed 18 7

Under the old law this vehicle is
allowed a gross of 60,000 pounds,

Under the new law the load allowed
on this vehicle type is dependent Arst
on the distanee T4 and secondly on the
total wheel base of the combination L.

The determination of the permis.
gible load on present owned velieles
of this type is as Tollows:

If L2 or I3 ( whichever is the least)
are 18 feet or greater, only two axles
will full within the 18 foot limit and
Begtion 705 (b) will only affect each
set of dunl axles. Wach set of duals
then will be allowed about 30,600
pounds as previously diseussed and
the total load on the eombination will
be limited by the total wheel base, 1,
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in the formuln We=800{1.4-40) of
Beotion 700 (o),

If 12 or L3 is between 14 and 18
feet nnd L is 18 Test or preater, the
total load on axles 2, 3 and 4 can not
excesd the wmount given by the Tor.
muln of Seetion 705 (d), (W—=800
(L40) where Le=1.2) nor ean the
total load on axles 3, & and 5 excesd
the amount given by the same formnla
whers Le=Ld,  Also the total load on
the eombination is restrieted by the
formula W=830){14-40) where 1. is
the total wheel base of the combination,

If 14 is between 14 and 18 feef, the
total load of the last four axles of the
combination will be defermined by
the formula W=8500{L-440) where
L=I14 In the rare instance where
L4 is less than 14 feet the load on
these four axles must be determined
by TOO{L440}, Iu peither of the

ALLowAELE Geoss LoaD om ANY GROUP oF Two OR MoRE
AILEH BASED on Distance Bovween FIRST AMD Last
ANLES OF THE GROUF FoR VERICLES FIRST REGISTERED
BEFoRE Januany 1, 1942

BiyTamce im Fexr BLLOWABLE Las in PIIL"III

FoasiiLi
15 W40 2
i7s 20,525
10 30,800 —
495 30,475 2
4.5 31.150 i
50 31,500 b
2 32,500 =
8 32,600 g
1 357000 I
1 15,700 z
12 6,400
13 37,100 #
14 43,200 A
15 44,000
i -
18 45,400 4
s 47,200 'g
:1:; m“ i
24 51200 )
25 55,250 A
26 56,100
27 56,950
28 57,600 5
28 58,650
0 0,500 .
3 60,350 5
2 1,200 ~
34 m’ : 3
g 63,750
i7 65,450 E
38 £6.200
30 87,150
40 68,000 v
a6 68,000 A
46 8,800
7 69,600 3
9 71,200 2
& 2253 g
F 73500 z
55 76.000 ¥

last instances will it normally be nee-
essary to check the toial whesl base
neainst the formula of Seation 700 (e).

Two-axle trailers are allowed a
muximum load of 1800 pounds on
ench axle or a total of 36,000 pounds
provided their wheel base is at least
11.4 feet. Where less than this amount
the load is limited by the formula of
Beation 708 (b): T00{L+40).

The existing three-axle trailer is
limited by the formola TOO(L-40)
applied to the dnal axles and also
applied to the three axles of the ve-
hicle when its wheel hase is less than
14 feet. When the wheel base ex-
eeeds 14 feet, the total on the trailer
is determined by the formula 500
(L4400 in accordance with Sections
TO5 (a) or TO5 (d).

Existing truek and {railer combi-
nations will generaily he controlled

ALLoWABLE GROSS Loan oW ANT GROUF OF Twa or Monk
Axics Basrd od DisTAKCE BETWEEN FimsT avD LasT
AZLES OF THE GROUP FOR YEHICLES FiesT RLEISTERLE
BFTER Jawuamy 1, 1942,

BigFAHCE (6 FERT ALLOWRELE LOAE |H POUNDE Famsiing
3.6 30,450 'y
375 30,625
4.0 30,800
4.25 20,076
b+ 31300 g
6 32,200 ¥
7 32,900 1
B 33600 =

10 38,000 3
) .
13 37,100 z
1: ar,800
] 39

19 33500

18 40,600 v
19 AT, 200 A
o 48,900

22 49,600

23 50,400

bl 51,200

25 52,000

i; 52,800

28 BaL,400

29 56,200

30 6,000

n 58,800

8 54400 5
M 50,200

35 £0,000 '
i 60,800 =
A 82/400 g
19 63,200

40 4,000 I
] 85,600 z
P 67300

45 68,000

48 68,800

47 89,600

48 70,400

4% 71,200

50 72,000

E; 73,600

53 74,200

e 75,200

55 76,000 Y
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by the restrictions of Section 705 (e),
as applied to their combined wheel
base 1. They are allowed a total load
B50(L4-40) wp to a maximom of
68,000 poumds for vehicle sombina.
tions with a total wheel base of 40 1o
45 feet. 1f the total wheel base ex-
45 feet, the gross load is gov-
by the formula S00(L-+40) of
Section 705 (a).

6

In addition to these restrietions
basedd on the total wheel base the
eenter concentrations of present truck
trailer eombinations must eonform to
Bections 705 (b) or 7056 (d). The
load on these center econcentrations
{13 on the above sketehes), shall not
exeeed TOO(L-4+40) when L3 is less
than 14 feet, nor 800(L4-40) when
L3 is between 14 and 18 {eet,

State-owned Toll Bridges Continue to
Show Large Traffic Increases in October

RAFFIC on the three State-

owned toll bridges continoed

at a high level throughout the
month of October,

The daily avernge on the San Fran-
ciseo-Oakland Bay Bridge was 56,464
vehicles, representing an inerease of
almost 23 per cent over the record of
Oetober, 1940, The heaviest single
day’s traffle oceurred on Saturday,
O¢tober 11th, when 69210 vehicles
erossed the bridge.

Un the Carquinez Bridge the tr:lﬂt
was 13,783 vehicles per day, indieat-
ing a gain of 53 per eent over the
siume month of last vear.

The Antioch Bridge, with & daily
average of B85 wehicles, shows=l an
inerease of 37 per cent over the record
of October, 1940,

The vehienlar traffic for Oetober,
1941, on the San Franeisco-Oakland
Bay Bridge and the Carquinez sl
Antioeh bridges is tabulated below .

Sam Francinco -
Oakland Bay Carguines Antioch
Bridge Bridge Bridge
Passenger autos and auto trailers____. .. 10640584 383,419 19,601
Motoreycles and tricars_________ . . . 5,248 1,086 64
B T e S TS S 46,420 5,073 100
Trucks and truck trailers_ .. __ 01,124 36,633 7,618
G e S R A ey b 42,004 260 64
Total vehicles . . .. .. 1,760,379 427,201 27,637

Highway Fund Bill W aits

President's Signature

As this issne goes 1o press word has
been received from Washington that
the #220,000,000 federal highway ap-
propriation bill has been approved hy
congress and awaits the president’s
signature.

California is certain to reesive more
than #L000,000 for strategie high-
ways alone, said State Highway
Engineer Purcell, and a substantial
amount for accoess roads,

The bill would provide 850,000,000
for strategic network highway proj-
ects which would be alloeated on a
matching basis with the federal gov-
ernment payving 75 per cent of ecosts;
150,000, for military access roads
with no matehing Mnds required ;
10,000,000 for flight strips with no
matehing Mands nesded, and £10,000,-
000 for plans and surveys 1o be al-
located to the states on a fifty fifty
matehing basis

The Btate has between €25 000,000
and 230,000,000 worth of access road
projects surveyed and ready for eon-
tracting. These will be submitted to
the federn] government as soon as the
appropristions measure becomes final.

California Highways and Public Worlks (Nevember 1941)

National Defense Demands Will
Curtail Development of Highways

(Cowtinued From poge 3)

increase in gas tax revenues, may
alter anmlitmm This inerense, how.
ever, is nol a8 great by one half as is
our inerease in costs,

Taking into consideration these in-
ereased costs and eonsidering our
inereased revenue, it is our best judg-
ment that at the present time major
projects  in  the existing budget
amounting to between four and five
million dollars, will have to be elimi-
nated.

I bope the people of California will
understand the conditions that exist
The Department of Public Works and
Governor (Hson will do everything
within our power to meet the highway
problems with which we are con-
fromted with the least possible incon-
venienes 1o the people of Californins.

"They say that heupeties have sweeler
dimpsi thoms than blondes,”

“Well, my wife hos besn both sml [ sun't
wee wny differenre ” - Heeorder,

Man (in locker)—IHd you ever do any
pubille sponking?

Chap (on ston] ) —Well, T propossd to o
ghrl In the esuntry over & party line,

[ Thirteen |



San Rafael Viaduct and Two Major
Projects Dedicated in Redwood Empire

AIN in torrential gunantities
R failed to dampen the spirits

of Federal and State digni-
taries and officials and citizens of
eonuties of the Redwood Empive who
participated in the dedieation on No-
vemhber 2d of three major highway
projects in Marin and Sonoma conn-
ties,

Ceremonies arranged by the Hed-
wood Empire Assoeiation were held
in the City of San Rafael to celebrate
near completion of the $675,000 San
Rafael viadoet. which breaks a seri-
ous trafile bottleneck in the heart of
the city; at Petaluma to dedieate the
new four-lane seetions of highway
sonth and north of Petaluma and at
Sebastopol eommemorating the open-
ing of the new Luther Burbank Me-
morial Highway between Santa Rosa
and Sebastopol,

Representatives of the Army and
Navy and the [T, & Public Roads
Administration joined with the Cali-
fornin Highway Commission, officials
of the State Department of Pnblic
Works, city and comnty officials of
San Pranciseo, Marin, Sonoma and
Mendocino and representatives of
chambers of commerce of San Hatael,
Petaluma, Santa Rosa, Bebastopol and
San Franeiseo in the series of dedica-
tory ceremaonies,

The celebration began on the south-
ern end of the SBan Rafael viaduoet at
10 am. with 4 program of speech
making. The viaduet provides a four-
lane divided hirhway over approxi-
mately five eity blocks of residential
and industrial property in Han Ra-
tael, providing five grade separations
which will speed up traffie throngh
the eity and eliminate dangerous con-
gestion, The strocture oceupies the
chanpel of Irwin Creels, a stream
which earries the runofl from practi-
eally all the streets in the eastern
portion of San Rafael. Tt has a total
of 67 spans, varying in length from
17 feet to 57 feet 6 inches, 1t is 2,207
feet 6 inches in length,

The wiadnet structure itself cosl
$402,000; the roadway work, %153,
00 and the Tdnden Lane anderpass,

| Fourteen |

which carries traffic beneath the via-
duet, $120.000,

THreetor of Public Works Frank W.
Clark rvepresented Governor Culbert
I, Olgen and the Dapartment of Pub-
lie Works at all three dedieations,
Clifford  Bartlett, Viee President of
the Redwood Empire Association,
acted as master of ceremonies,

Speakers at the San Rafael viaduet
inelnded Clark; T. Fred Bagshaw,
chairman of the Marin Board of
Supervisors; Mayor William 8, Nock
of Ban Rafael; Clvde Good, President
San Rafael Chamber of Commeree;
George Behleicher, President Marvel-
ons Marin, Ine ; Benator Thomas F.
Keating, San THafael; Assembly-
man Riehard H. MeCollister, Mill
Valley; Senator Herbert Slater of
Santa Rosa; Colomel M, P, Davis,
Commanding  Officer of Hamilton
Field; Captain H. G. Taylor, 12th
Naval District; Supervisor John M.
Ratto, San Franciseo ; Supervisor Ed
Haehl, Mendoeine; Chief Adminis-
trative Officer Thomas A, Brooks, of
San  Franeiseo, representing Mayor
Angelo .J, Rossi; M. Goldman, Past
President of (he Redwood Empire
Assoiation ; Colonel John H. Skeggs,
Ihstrict  Highway Engineer, San
Franciseo; Hugo Newhouse, repre-
senting the Golden Gate Bridgs and
Highway Distriet; Highway Commis-
sioners L. . Hitcheovk, Santa Rosa;
Amerigo Bogeani, Los Angeles; and
Larry Barrett, Chairman, San Fran-
eizeo ; Levant Brown, Senior Highway
Engineer 17, 8, Public Roads Admin-
istration ; C, H, Pureell, State High-
way Eugineer: and Director Samuel
Gardiner, San Rafael Chamber of
Commerce,

Following the program of speeches
in San Hafael, the officials, invited
guests and attending eitizens jour-
neved by antomobile caravan to Peta-
Iama, where luncheon was served in
the Petaluma Hotel under the ans-
piees of ihe Petalnma Chamber of
Clommeree.  The oeeasion was  en-
livened by musieal renditions by the
Petaluma Municipal Band.

With Viee President Bartlett of
the Redwood Empire Association

again acting as master of ceremonies,
short talks were made by the speakers
who took part in the San Hafael vie-
duet dedieation and greetings fo the
visiting officials were extended by
Chairman K, .JJ. Guidotti and Super-
visor George Kennedy, Sonoma Board
of Bupervisors; Jasper 8, Woodson,
Mayor of Petaluma; Ralph Belden,
President  Asscciated Chambers of
Commeree of Sonoma Connty ; and H.
!, Hazlett, President of the Peta-
luma Chamber of Commeree. John
Olmsted, Editor of the Argus-Courier
of Petaluma, spoke on behalf of the
iress,

MES. LUTHER BURBANK VISITED

Followine the luncheon, the eara-
van procesded to Sants Rosa, making
4 brief stop at the home of Mrs,
Luther Burbank, widow of the world-
renowned hortienlturist, The inelem-
ent weather made it impossible for
Mrs. Burbank to jonrney on to Sebas-
tapol, as had been originally intended.

Open air ceremeonies  which had
been scheduled to be held on the new
sector of the Luther Burbanlk Memo-
rial Wighway, were abandoned on
acernmt of rain and a program of
musie and speech making was staged
in the anditorium of the Sebastopol
High School. Musie was provided by
the Santa Rosa Junior College Band
and the Drum and Bugle corps, SBons
of Ameriean Legion,

Addresses of weleome were made by
Supervisor Kennedy, Mayor Robert
Madison of Santa Rosa, Mayor A, P,
Sweetman of Sebastopol ; President
Belden, Associated Chambers of Com
meree of Sonoma County; Dre. Carl
Bawyer, Viee President Sanfta Tosza
Chamber of Commerce: Archie Buot-
ler, Sebastopol Chamber of Commerce ;
Benator Slater of Santa Rosa; and
Asgemblyman  MeCollister of Marin
Comnty,

BANQUET AT SAUBALITO

Bpeakers throughont the day paid
high compliments to General Manager
(lvde Hdmondson, of the Redwood
Empire Association, and members of

{Continued on pags 21)
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Official yroup at San Rafasl Viaduet dediestion: (L to R) Mayar W. 8, Nock, Major W, C. White, U.B.A.; Cal. M. F, Davis, U.5.A.
Public Worka Director Frank W. Clark; Amerigo Bozzanl, Highway Commisgsioner; Chalrman Larry Barrett; Highway Commission]
Col. L. W. White, U.8.A.; Capt. H. G. Taylor, U.8.M.; State Highway Enginesr Purcell; L. G. Hiteheook, Highway Commissioner

Designing Foundation Courses for Highway Pavements and Surfaces

period,  Obvieusly, nothing exeept
an expensive and heavy industrial
type of pavement ean be expected to
stand up under snch punishment.

PAVEMENT TYPEE REQUIRED

What type of foundation wounld be
required for a pavement of this char-
aeter ¥ Based upon onr present knowl-
edre and information the following
types of subgrade material are re-
quired for varions types of pavement
and surfacing.

PORTLAND CEMENT CONCRETE—At
least a 12-inch depth of 20 per cent
Bearing Value; minimum, at 0.1 inch,
compacted and scaked. Swall less
than 3 per cent.

ASPHALT CONCRETE—At least a 12-
inch depth of 30 per cent Bearing
Value, minimum, at all penetrations
compacted and socaked. Swell less
than 3 per ceni.

BITUMINOUS SURFACINGS — Various
depths, ranging from 8 inches to 29

{Continued Croom poages o)

inehas, dependent en the underlying
soils, the climate, and the traffic, of 30
per cent to B0 per cent Bearing Valus,
minimum, at 0.1 ineh, compactad and
soaked, BSwall less than 3 por cant.
The top B inches, in all cases to be of
BD per eent B. V. minimum, at 0.1
inch,

The B, V. or bearing values indi-
epted refer to the California DMvision
of Highways standard soil test de
terminations and have no relation to
the actual supporting power of the
muterial, The swell referred to is the
expansion, under soaking, ss deter
mined by the California method, The
thickness of blanket relerred to means
compacted thickness, over a definitely
mferior aoil of less than 10 per cent
bearing value, havinge higrh swell

T:u'r'l' nre some l"\r1i1|.i1illll.‘1 '-1'1]""1"" n
legser thickness of hlanket or **hal-
lnst®" eourse might do the job, but
past experience indicates that good
Judgment will always profit by heing
conservalbive with Fis] el ta Tonnda

California Highways and Public Works (Nevember 1941)

tion  courses, especinlly where they
are to protect a considerable invest.
ment in pavemen! or surfacing. In
n Tew coses, even gredater thicknesses
may be degirable or necessary,

It should be distinetly understood
that the data above are admittedly
erapirienl, bul they have been deter-
mined row g considerable experionce
record in the Divigion of Highways
They are constantly being changed
and  modified by aetual  experience
records and by tests and experimen-
tation

All of you are thoroughly cogni.
gint, from sad personal experience,
of the eternnl and never-eniing strug
gle to make one highwiy or streesl
dollar do the work of two. Too often
we have compromised with our foun-
dation rather than with our surfacing
or pavement with the result we have
mihappy memories and o desire (o
forgel—iuntil next time,

(Continued on page 18)
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MNew Lanes Bridge across San Jeaguin River on Fresno-Yosemite Highway s & 750-foot reinforced concrete structure

Two New Bridges Span San Joaquin River

EVERAL hundred persons at- fill gl are built on o revised align. throngh Friant, the distance by way
tended the dedication Sunday, ment, which shortens the distanes af Friant to Yosemite being about 53
Oetober 12, 1941, of the new over the old State highway betwaen miles greater than by State highway
Laines Bridge across the San Joagquin Fresno and Yosemite Valley by eight- rolte,
River, The new strueture which tenths of a mile, The opening of the new section of
spans the river is 760 feet long. In Due to the destruetion of one of the State highway on Sunday had heen
addition to this main bridge, there is truss spans of the old Lanes Bridge well publicized and a great many
a second structure 200 feet  Jong by an illegal truck load, traffic be- motorists drove out toe visit the re-
across an overflow channel. The two tween Fresno and Yosemite Valley aligned road and the bridges. Nat-
hridges are connected by a 255-Tont wis required o travel a connty road urally the opening of this hichway
g8
i
End of Project
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Teop and bottom pictures show sections of revised alignment on State Highway batweesn Fresno and Yosemite Valley. Center—HAain-
forced concrete bridge over San Joaguin overflow connected with Lanes Bridge by 258-feot fill. The bridge s 200 feet long
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unit, which eompletes the last link
in the Fresno-Yosemite Highway mm-
provement so far as new alignment
is coneerned, wis o weleome eventf fo
the motorists.

The dedieation eeremonies were pre-
sided over by Paul Staniford, chair-
man of the roads and resorts eom-
mittes of tha Fresno Chamber of
Commerce. Superior Judee Ernest
Klette of Fresno was the prineipal
spenker and told some of the enrly
history of highwavs and bridges in
the San Joaguin Valley. He recalled
the transportation conditions as they
existed when he was a boyv. At that
time the S[an Joaguin River was
f*hnﬁu-ﬂ ]_r_'l.' fordine the river during
low water, or by means of ferryhoats
when the water was high.

Representatives of road eommittees
of both Madera and Fresno Connties,
toeether with eonnty snpervisors, rep-
resentatives of chamber of commeree,
as well as other county and State
afficinls were infrodoeed.

The history of the naming of the
oririnal Tanes Bridge was told by
Arthur H. Drew, Distriet Crand
President of the Native Bons of the
Golden West

The formal opening of the mew
girneture aeross the San Joaguin
River, tomether with the new section
af highway, was accomplished by the
eutting of a ribbon by Barbarn Niel-
gen, daushter nf State Highway Com-
missioner Tener W. Nielsen. Miss Niel-
sen was assisted by Mildred Edwards

The bridee aeross the San Joaquin
River, and the overflow strueture.
were eonstrueted by the Campbell
Construction Company at a eost of
#134.0935.60. PBoth bridges arve of
reinforeed eonerete eonstruoction, the
[Illi‘l'“- beine supportsd by ]'!'!h'*-.

Fredrickson Brothers, eontractors,
sonstriueted the highway approaches
to the new bridges, from the ioter-
goetion of Blackstone Awvenue and
Herndon Avenue northerly across the
San Joaguin River to a point 1.6 miles
north of the Fresno-Madera County
line. The oiled surface of rond-mix
type was subeontracted by the hl-
fields Trocking Company

.. Tresidder was resident enginesr
for the Division of Highways on the
road construetion, while A, J. Stocks
represented the Bridge Depavtment
as resident engineer on the eonstroe-
tion of the bridges.

Bally (in ear)—Does the moon affect the
thde?
George—No, just the onitied.

|Eighteen]

Barbara Mislsen (laft), daughter of Highway Commizsionsr |. W. Nislsen (centsr), cuts
ribbon at Lanss Bridge dedication, assisted by Mildred Edwards

Foundation Courses for

Pavements and Surfaces

iContinued from page 16

There is every reason fo belisve
that your own particular conditions
and service records will indicate some
modifieations, but T beg of you, base
them upom facts. Know the actunl
physieal characteristics of your wirils,
vour traflle londs and volumes anl
yon will then be in a pesition to
make an intelligent modifieation, if
sueh s indicated

We are even now rnaged in & eom-
prehensive experiment involving the
constrnetion of several types of pave-
ment upon a number of different char-
acter subgrades on a test track under
earefully eontrolled coniditions, for
the purpose of further verifying and
proving our design requirements. The
results will probably not be eomplete
until next vear but will eventually be

made available to all who are inter-
estind through our official |_1Iih|in|'-1ﬂiuh

In the previous discussion #n at-
tempt has been made to cover briefly
certuin  essentlal information which
we in the State Division of Highways
believe is of vital importance pre
liminary to the design of either a
foundation coturse, a pavement, or a
surfacing, if a thoroughly satisfac
tory and sconomical result is to be se-
ciired,

Needless to say, there ure still
many roads and stresis heing de-
signed and built upon no firmer foun-
dution than the personal opmion and
preferences of the responsible author
ity, Some of these will return a sat-
isfactory period of serviee, but many
athers will fuil and result in an eco-
notiie Ioss which eounld huave been
gvoided at o relatively small inerease
in the investment, by a more intetli-
gent and thorough study of the eon-
ditions preliminary to the design.

(Contimesd on page 233
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$283,200,000 Needed to Modernize Rural
State Highway System, Says Official Report

fornia's 12,621-mile rural State

highway system are revealed in
a report on “'California  Highway
Needs'" submitted to Governor (Mson
by Frank W. Clark, Director of Pub-
lie Works.

The report, prepared by engineers
of the Division of Hizhways, shows
that 5231 miles, or approximately 65
per eent. of the mileage in the rural
State highway system is below pres-
ent-duy standards as to width, type
of smriace, alignment, sight distance
ar some sombination of such defieien-
s,

Californin’s rural State highway
svetem represents an investment of
approximately $433.000,000 for eon-
strnetion alone.  Althongh in miles it
is less than one-ninth of the total
highwayv, road and street mileage in
the State, it earries more than 30 per
cent of the total vehiele traflic in the
State.

Three main purposes are outlined
in the report, namely :

SERI{H_*H inadequacies in Cali-

BOOPE OF REPORT

To show clearly the extent to which
the rural State highway system of
California has been improved up to
the present time, and what this m-
provement has cost ;

To demoustrate the extent of de-
ficieney of the present facilities with
relation to necessary and desirable
standards, and special requirements
to meet the needs of California motor-
ists and visitors now and for the
futnre:

To present a detailed estimate of
minimum funds reguired to bring the
rural State highway system up to
desirable standards and show the al-
ternative which must be faced,

The report states the following
fuets:

TARIE TRAFFIC [IXTREASE

Trafiie on California’s rural State
highway system has increased 46 per
¢ent from 1934 to 1940, A furiher
inerease in traffie of about 24 per eent
is looked for by 1950,

Reconstruction of the inadequate
mileage to standards desirable and

necessary for the needs of California
motoriste now and for the future
will cost an estimated S$283,200,000.

Some 542 miles of roads which are
adequate at present will beeome in-
adequate beesuse of traffie inereases
by 1950. Reconstruetion of this mile-
age will cost the State an estimated
£46_000,000.

FAYEMEXTY REFLACEMENT

Beoause of surface deterioration
about 10 per cent of the total mileage
in the rural State highway system
must be replaced annoully, This re-
placement 1s estimated to cost 834
GO0LOO0 by 1850,

At lemst 100 miles of roral State
highways within metropolitan  dis-
tricts (exclusive of State highways in
cities] will require improvement as
freeways to relieve traffle congestion.
It s estimated these improvements
will enst $25 (0 (),

Elimination of railway grade eross-
ings with high aceident records are an
urgent necessity. 11 is estimated this
will eost approximately £27,000,000,

1IR UNSAFE DIUIDGES

At least 928 bridges out of 3,436 on
the rural State highway system are
inadequate or unsafe for modern
traffie and must be replaced at an
estimusted cost of £26,700,000.

The total eost of improving the
rural State highway system to stand-
ards adequate for 1950 traffie is esti-
mated at #2500 000

The total estimated cost of modern-
iring the rural State highway system
by 1950 is approximately $251,600,000
more than the total ineome which will
be available for comstrostion doring
the next 10 years, On this basis the
Division of Highways faces an ap-
parent annual defleit of 25,000,000,

WHAT MOTORIATS PAY

California motorists at present pay
an average of only about £30 a year
per registered motor vehicle. This is
less than the motorists of 44 other
States pay in road oser taxes (Of
the &30 less than £12 is for the nse on
the rural State hichway system.

The California rural State highway
system has been underfinanced for 20
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vears, This hns made it necessary o
limit the standard of improvements,
partieuiarly of road surfnces with
consequent high maintenanee costs.

Mileage added to the rural State
highway system by legislative action
in 1933 practieally doubled the re-
sponsibility of the Division of High-
ways without any compensating in-
erease I revenies,

MILEAGE DOTBRLED IX 1833

More than 54 per eent of the total
inadequate mileage in the rural State
highway system consists of routes that
were added to the svstem by legisla-
tive aetion from 1933 to 1939, Over T
per cent of sueh mileage is deflelent.

About 7,700 miles or 61 per cent of
the roral State mileage is in moun-
tainons or rugged commtry where it is
diffienlt and expensive to provide ade-
quate sight distanee for passing or
even safe stopping distance for pres-
ent-day

Some 2 869 miles of the rural State
highway system are surfaeed with
over-age pavement. Many miles of
obsolete roads are still earrying traffie
far bevond tlieir safe capacity.

Laek of funds will prevent the Divi-
sion of Highways from improving
highways in the War Department's
National defense network to stand-
ards required for military use,

The work of improving the rural
State highway system to fit 1950
traffie can not be aceomplished if the
present level of highway financing s
continned.

SOME POSSIMLE ALTERNATIVES

The report suggests several possible
eourses of action for finaneial relief.
One is to add no roads to the system
until funds wre available for their
adequate improvement,  Another is
to nndertake no eonstruction on high-
ways earrying a low volume of traffie.
A third suggestion is to initiate meas-
ires to inerease State highway funds
so the hishway system may be im-
proved to a standard adequate for
existing and anticipated traffie.

Needed financing, the report sug-
gests, might be accomplished by in-
ereasing taxes on vehicles, motor fuel,
or inereased Federal aid allotments

(Continued on page 21)
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Annual Convention American Association

of State Highway Officials Held in Detroit

By AMERIGO BOZZANI, Member California Highway Commission

tended a great number of Na-

tional amd State eonventions,
political, religions, business mens, and
many fraternal orders, as delegate,
executive committee momber or spec-
tator ; but never before has a eonven-
tiom impressed me as did the conven-
tion of the National Association of
Btaie Highway Officiale held at the
Stutler Hotel, Detrait, Michigan, from
September 28th to October 3d, 1041,

Contrary to  other conventions
which are generally aceompanied by
a great fanfare, bands, drom eorps,
majorettes, or rival groups of men,
striving Lo promote some cundidate,
or cause, that convention was YEry
serious and dignified,

Tt was composed of over a thousand
highly intalligent men, representing
every State in the Union, who went
there for the sole porpose of working
vt plans for improvement of high-
wiys and bridges, for faster bt
safer movement of traffic by intensive
development of limited Preeways and
overhead motor ways to relieve traffie
congestion and separate loenl from
through wvehienlar traffie, by nctive
collaboration with publie authorities.
In other words, to make Ameriea the
safest plaee in the world for the 32
million vehicles which are now using
our highwnys,

The arvangements for {his suceess.
ful convention, prepared by the som-
mittes hoaded by Governor Mureay
I¥, Van Wagoner, former Michigan
Highway  Commissioner, and My,
Kennwedy, were perfect in every detail,
The anditorium itself had o real at-
mosphere of dignity. At the exact
hour, the representatives of ol the
States in the Uniom, were in their
designated ploces,

Tmmedintely after the opening cere.
monies, Governor Van Wagoner de-
livered an  impressive  weleoming
il ress,

It was most remarkable to see all
the eommittees ai work betwesn the

I!\' THE past 30 vears | have at-
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Resolution Adepted by
A.A.S H. O. Convention

WHEREAS, The United States
Senate has passed a bill author-
Il izing the use of $20,000,000 for

cooperating with the countries
of Central America and Panama ‘
in constructing the Inter- Ameri-
can Highway; and

WHEREAS, The completion
of such highway from the United
States to Panama will facilitate
international trade among all
the countries and will add pro- ||
gressively to the measures neces-
sary to the defense of the western
hemisphere; therefore, be it

Resolved: That the American
Association of State Highway
Officials endorses the proposal to
assist the Central American Re-
publics and Panama and urges
the Congress of the United Staves
to act faverably on the pending
legislation; and be it further

Resolved: That the Secretary
of the American Associntion of
State Highway Officials shall
send a copy of this resolution to
each member of the Congress of
the United States,

varions sesgiong of the convention.
There was no rivalry among the mem-
bers,  Hach was willing to give to the
ogther the benefit of his Andings, and
frecly exchanged opinions in the most
harmonjons atmosphere, 1 took my
place as a student, for the reason that
[ did not belong to any committes,
but I had the opportunity of going
from one committee room to another,
and learned & great deal, T in-
spected the many delicate instro-
ments of the research department and
laboratory and was extremely nmaoged
to see the great progress in this line
of endeavor,

The California delegation was one
of the most ontstanding, including
State Highway Engineer, Charles H.
Pureell, and Fred Grimm, engineer
of Sorveys and Plans. and 1 felt very
proud of my State. The address de
livered by Dr, L. 1. Hewes, Chief of
the Western Region of the Federal
Burean of Public Roads on the sub-
jeet “HIGHWAY SOLVENCIES,™
was eomplete in every detail. [ am
making a recommendation to our -
rector of Public Works, Frank W.
Clark to have eopies printed, sending
them to all the Assemblymen and
Senators of our State in order to en-
lighten them on the subjest. T am
quite sure, after studying the report
of Dr. Hewes, they will be very care
ful before taking any more roads into
the State highway svstem.

The spotlight was thrown on the
Arroyvo Seco Parkway of Los Angeles
for the reason that during the first
eight months it demonstrated its safety
value, and as a very sound economical
investment. The 8.9 mile Arroyo Seco
Freeway between Los Angeles and
Pasadenn completed within a year,
eost about $HG0,000 per mile for a six-
lane design. Tt is a good example of a
solvent metropolitan freeway. Tis
daily average traffic for last August
showed in excess of 25,000 vehicles.

Using the State-wide user revenue
rate of EOO566 per vehicle-mile this
freeway is earning $51,650 per mile
anoually or about 9,22 per cent on its
initial cost becanse traffie iz practi-
onlly eonstant throughont the wvear.
As goon as the Inst hottle-neck is elim-
inate from the Los Anpeles River to
Hunset Boulevard, the trafiic will in-
orease to over 35,000 per day, and
rive at that rate, a retorn on the
investment of better than 12 per cent,

A preat deal of praise was given to
the engineers of the State of Califor.
nin, for this fine construgtion, Not
only for its safety, bot also for its
beauty and the record time in which
it was built,
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This great project after 20 years of
unsueeessfnl pioneering, wis brought
to & suceessful conclusion by the Ad-
ministration of Governor Olson,

The report of Dr. Hewes, of the
Federal Borean of Public Roads, re-
earding the value of the construction
of Freeways in the United States,
which has already been conclusively
proved, should be brought to the at-
tention of onr Legislators in order
that the neeessary funds would be
provided for the construction of many
more throogh the congested metro-
politan areas, where nost of the fatal
accidents and others eausing personal
injuries oecur, and many millions of
dollars in property loss are sustained
EVETY Yeur.

Ancther very important address, a
copy of which should be sent to all
our Legislators, was the one made by
Robert B. Brooks, eonsulting engineer
and member, Missouri State Highway
Commission, St. Lonis, Mo

In conelusion. after reading many
reports and hearing the many splen-
did addresses delivered at the conven-
tion, and wvisiting eight of the most
outstanding industrial States in the
East, and talking to hundrads of
manufacturers, merchants, farmers,
and thousands of plain eciticens, |
have become eonvinesd more than
ever that in the Uniteal States of
Ameriea we are 20 years bebind in
highway construction to meet the re-
quirements of modern transportation
ereated by the automobile industiry.

While 1 believe law enforcement
and edueation are fine things, still 1
am eonvinesd now, more than before,
that the solution of our traffic prob-
lem lies in the hands of our engineers.
The time has arrived when human
life should be put before monetary
value, and the United States should
start to prepare now a master plan of
a perfect system of transeontinental
and super highways, the elimination
of all dangerous railroad erossings,
installation of divided and elevated
clover-leaf curves, eonstruetion of
freewnys of the same type ax the
Arroyo Seeo Parkway, wider use of
high visibility, signs and signals, As
Germany has built them for offensive
purposes we should build them for
National defense, saving the lives of
a hundred thousand people, and the
injury of millions and the property
Toss of billions.

California today is Iacing the grav-
est traffic prablem ol any State in the
Union, due to the lact that we have
about 12 per eent of the automohile

Resolution Adopted by
A. A.S. H. O. Convention

tion of the present National
emergency, is recogmized; now,
therefore, be @

eireulation in the United Stares, and
the neeessity of a modern system of
highways is very important, and every
good California eitizen should sup-
port the movement to inerease the sas
tnx in line with other States in order
to provide the funds to solve this
great problen. When T say this, 1
advanes only my personal opinion and
not that of Governor Olson and his
adminsiration.

In other States which do mot pro-
duce any gas or oil, but have a gaso-
line tax two, three, and four cents
higher than California, the retail
price i& lower than in our State
California engineers with the money
made available to them in the past
vours, have done a great job, and de-
serve to be highly complimentad. But
due to the tremendous inerease of
motor vehicles in number, weicht,
height, and width, this State is 30 years
behind its necessary road faeilities.

I wm very happy to have attended
this eonvention for the very import.
ant information I received and the
statisties 1 pathered which will be
very valuable to me in making my
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degisions as a member of the State
Highway Commission when the time
comes to give my opinfon in matters
pertaining to highwavs and traffe,

I want to compliment members of
the engineering staff, and the legal
staff of the State of Calilornin who
attended the convention for their in-
telligent, hard work.

I want to thank our great Governor,
Culbert L. Olson and our Director of
Public Works, Frank W. Clark, lor
sending me to the convention, where
I had the opportunity of acquiring
valuable knowledge.

Purcell Again Honored
By A.A.S.H.O. Convention

At the econelusion of the twenty-
seventh anmual convention of the
American Associalion of State High-
way Offieials in Detroit on Oetober 2,
delegates representing every state in
the country elected (. Donald Ken-
nedy, Michigan's highway ecommis-
sioner, president.

State Highway Engineer C. H. Pur-
eell of California, former president of
the association was slectsd member of
the Executive Committes.

San Refeel Viaduct
i Continued from page 1d)

his staf, who bhad so perfectly ar-
ranged the three dedieation programs.

On Saturday evening preceding the
programs in Marin and Sonoma eoun-
ties, the Highway Commissioners and
State, Federal and ecounty officials,
were tendered a banguet at the Alla
Mira Hotel in Saunsalito, where they
were puests of the Sausalito Chamber
of Commeree,

$283,200,000 Needed to
Modernize Rural Highways

tContinusd from page 191

Actual abandonment by the Divi-
sion of Highways of roads of purely
loeal importance is also suggestod as
a course which may become necessary,

The report points out that il the
Division of Highways should be
foread to defer construcetion, the high-
way system would become more and
more  inadequate  becanse  although
improvements may  be  delerred
throngh necessily, inereases in traffe
voliume are inevitable,
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Bridge at Orleans
Decorated as Beauty
Prize Winner of U.S.

ALTFORNTIA Suate and county
C offimals joined with Kureka
and Redwond Empire Associa
tion representatives, Saturday, Sep
tember 13, 1941, in dedieating the
new Urleans bridge over the Klamath
River at Orleans
Feature of the program was pres-
entation of a plague by the Amerionan
Institute of Stee] Constroction desig
nating the suspension span as the
most beantiful stee]l bridee of its elass
eoeting less than &250 (00 O
structed inm the United States and
apened 1o traffe during 1840
Thi" '[I!ll+'l-' l.'- H i‘rs_ﬂ'lr_ 111\-‘.“—;'["'\,*
bronge plate with letters in  relief
reading ** American Institute of Steel

("onstruetion Annnal Awanl of
Merit. Most Beautiful Steel Bridee,
Class . 1940 It s attached to

[ilit l*f ﬂ.-‘ ilrll!:_"|' fowers

With the anveiling of the plague
by Howard A Sechirmer, structural
enemeer of the Dethlehem Steel Com
pany, San Franeiseo, representing
A L 8 C, the new State highway
bridge was formally dedicated.

(O behall of the California De-
partment of Publie Works and the
California Highway Commission, the
plagque was accepted by F. W, Pan
horst, bridge engineer for the Dhivi-
ston of Highwavs

An old fashioned barbeeus with all
the trimmings at noon preceded the
endorful dedieation eeremonies with
Indians from the Klamath River
reservation offering native danees
songs and entertainment

Loeated on the world famouos
Klamath River spproximately 100
miles east of Euareka on State Nign
Roate No. 96, amid a beantiful set
ting of forest-coversd mountains and
superb seenje splendor, the strueture
replaces an old obsolete suspension
span with timber towers and 8-foot
timber roadway. [t s 8 minlern 24-
foot deck steel suspension bridee,

Designead v H. H. Gilbert of the
Dvivision of Highways, now n lieuten-
ant eommander in the U, 8. Navy,
the bridee wns built under State con-
traet by O, W, Caletti and Company
of San Rafael, Constroction began
in November 1939 and was completed
in September 1940,

{Continoed] oo page 2N)
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At top—View of dedication ceremonies on beauty prize bridge scross Klamath River
at Orlgans. Bottom—S5tate Bridge Enginear F. W. Panhorst being pressnted with award
by American Inst/tute of Gteel Construetion, MNote plague on bridgs tower upright
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Divided Highway
Unit Completed on
U.S. 99 in Fresno Co.

By R. 5. BADGER, District Construction
Engineer

NOTHER divided highway unit
in the progressive improvement
--F 1III' 'IFliIIF'“ HtuTF ”!ﬂ'!l'nu:l'_

U. B, 99, through the San Joagunmn
Vialley was completed September 2
in Fresno County by the Division of
Highways

The new unit eovers a distance of
4.7 miles from the northerly limits
of Selma into the southerly seetion
of Fowler, It consists of an addi-
tional 23-foot asphalt conerete pave
ment parilelling and separated from
the existing two-lane highway by a
dividing strip varving in width from
six to 26 feet.

OLD PAVEMENT USED

The ingide lanes gre 12 feet wide
and the optside onss 11 fest, with
conerete curbs on the dividing strip

In this projeet the old pavement is
utilised to earry the mnorthbound
traffic while the new construetion ear
ries southbound veleles, along a
slightly elevated and perfectad grade
line. The pavement is bordered by
seven-fool pouskid shoulders which
clearly outline the travelad way and
further safeguard traffic when pave-
ments are wol,

It s noteworthy that on this con
tract, a8 in other divided road proj
eots, 1t was generally feasible 1o save
and utilize the major portion of the
oxisting tree plantings. However
near intersections, in order to minim-
iz¢ mecidents throoeh better wight
eonditions, low growing shrubs only

were naed

EXIFTING RRIDGE WIDENED

The eontruct for this project was
awarded by Director of Public Works
Frank W. Clark on Mareh 10, 1941
The eost was §151,916.50 and ineludad
the widening of a two-span, reinforesd
eoncrele girder bridge across Fowler
Switch Canal

Bud Baccus was Superintendent
for Contractors Piazss and Huntles
of Ran Jose. F. W. Howarnd was
resident engmeer and F. B, England
wns assislant m direst charge

Divided ssctor of U, 8. 80 batween Salma and Fowler., New south-bound traffic lans on
rlaht. Old highway on left

Mew divided read construcstion saves and utllizes an division slrip tress that bordered
roadsida ol old highway

This type of improvement is a con-
tinuation of other units built in that
séction of Freano County in the past
few vears, the first beginning south
of Kings River Bridge on U. & 99
and extending to Kingsburg. The
next, of similar construction., was
built from a point just south of Selma
via 8 byv-pass route to the northerly
edge of that community

During the 18 months from Jaspary 1
10480, to June M, 1801, ralle sevidents iz
the Unitod Stutes resalisd o 51,700 deatbs
while during the same perksl air raid ons

winlties m Grest Britaln totaled AL i
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Foundation Courses for
Pwemcnts and Surfaces

(Contimmed from page 15)

In the trying dsys ahead of us we
will undoubtedly be ealled upon, more
and more, as enginesrs worthy of our
heritage, to obtain the preatest pos
sible valoe from the taxpayer’s dol-
lar. This can only be accomplished
by applying these sound, fondamen-
tal prineiples which are anchored om
a firm foundation of fact; and & firm
and adeguate foundation is necessary,
whether it be for a pavement, s sur-
fﬂrlll;:, or a fact
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Publicly Owned Utilities of California
Show Net Earnings Above All Costs

TBLICLY owned electrie atili-

ties of seven eilies and two jr-

rigation distriets operating in
Northern California have been suhb.
Jjeeted to a eareful analysis by the
State Division of Water Resourees for
the Water Project Anthority of Cali-
fornia. The utilities studied are op-
erated by Alameds, Biges, Gridley,
Lodi, Palo Alto, Redding and Rose-
ville, and the Modesto and Tuarlock
irrigation districis.

The results of these analyses con-
tained in a report jusi eompleted
show that all of the utilities were op
erated 1 1939 with sohstantial net
earnings over and ashove all costs.
The report states *' from the informa-
tion available the earning position of
all of these uwhilities has been favorahle
thronghont the entire period of oper
ation of these systems.”’

Other eonclinsions set forth in the
snmmary analyvsis are:

POWER LARGEST COBT

“Cost of power purchased whole-
sale from the Pacific Gas and Elec-
tric Company constitutes the largest
item of operating expenszes for the
city-owned electric utilities, averag-
ing 64 per cent of the total annual
“out of pocket” operating costs.

““All the publicly operated electric
utilities covered by this report are
now dependent upon the Pacifie (Gas
and Electrie Company either for their
entire electric power supply or for
standby capacity or both.

“0f the seven eity-owned electric
utilities, four have no ontstanding
honded debt and the remaining three
have bonds outstanding amounting to
from 23 to 121 per cent of book
eapital, which are being retired as
they become doe each vear.

“ Blectrie rates charred by the sev-
eral publiely operated utilities are on
the average similar to but with some
higher and some lower than those
prevailing for equivalent serviee in ad-
jacent territory served by the Pacific
(tus and Eleetric Company: and the
character of cleetrie servire is com-
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parabie to that fornished by the pri
vate ntility,

“The rates charged for electrie
enerey by the publicly operated eles-
tric ntilities do not reflect the cost of
serviee but net enrnings realized from
reventes in excess of all “out of
pocket ' costs are transferred From the
eleetric system aecounts and used for
other municipal or distriet expenses,

NET PROFIT OPERATIONZ

"“With one exeception none of the
publiely operated otilities covered by
this report bear any expense for taxes,
either State or Federal, |

“The analyses indicate that all of
the publicly owned utilities covered
by tEis report could have pald State
and Federal taxes comparable to the
amount that would have been paid
by similar privately owned electrie
ntility systems in Northen California
in 1939, in addition to all operating
expenzes and a full allowance for
fixed charges of interest at b per
cent, amortization and depreciation,
and still have earned s met return
ranging from 4 to 35 per cent of
operating capital.”

For the purpose of determining the
over-all financial aspeetz of the oper-
ation of each of the nine puoblicly
owned mtilities, financial analyses
were made reflecting not only the
actnal “‘ont of pocket ™ costs shown in
the official record for each utility, but
including alse full econsideration of
other fixed and operating expenses
not reported by the utilities, either in
part or whole. These analyses were
made on two bases, one including an
allowanece for estimated State and
Federal taxes and one without State
and Federal taxes.

FINANCIAL ANALYSES MADE

In addition to **ont of poeket™ op-
erating expenses as reported by each
utility, the analyses inelnde fixed
charges eomprising interest on esti-
mated operative eapital at an assumed
rate of 5 per cent, amortization on A 3
per cent sinking fund basis predicated
npon retivement of debt i 40 years,

depreciation on a 4 per cent sinking
fund hasis predicated npon an aver-
are life of 25 vears for distribution
[aeilities,

(In the basis of these data and with
the assumption that the otilities had
paid State and Federal taxes, the
ntilities would have made a net reve-
iire in per cent of their estimated
capital as follows

Per cenl Par cand
Alameda K== _ .60 Reddny __ 35.05
Bigge — 413 Rodedille . . 13.77
Gridley ___ —-4.19 Modests .. D______ .64
L, e i 14.12 Tortock 1. D, - 7.04
Pala Alle.______ 13.65

Without State and Federal taxes,
but based on the same assumptions
otherwise, the utilities would have
made a net return in per cent of esti-
mated eapital in 1939 of

Par cand Per cent
Alamedn 1040 Reddingp 2878
-1, TS - 1 ) | Rasewille _____ 2208
Gridley . 20.88 Medesta 1. D..—— B.BR
X [ R — 21.96  Turlock 1. D.._____10.77
Palo Alle__._ 20,34

The book eapital of the electrie
distributing  svstems of the seven
cities serving power amounts to $2.-
TER017.27 against which there is a
honded indebtedness of R161,382.77.
Modesto and Turlock irrigation dis-
tricts which generate their own power
have a total book eapital of %3,319.-
159.92 against which there is an out.
standing indebtedness of $3,528,000.

SERVE 46,281 CUSTOMERS

The B utilities serve a total of
46,281 customers, the survey shows,
Power is purchased by the eity utili-
ties entirely from the Pacific Gas
and Electric Company. A total of
71,304,925 kilowatt hours of power
is purchased by the cities at a cost
of $819,716.70. The Modesto and
Turlock irrigation distriets which
generate their own power at Don
Pedro Dam purchase only a small
amount from the Pacific Gas and
Flectric Company. In 1939, the year
of the survey, the two districts nsed
04,322 B89 kilowatt hours of elec-
tricity at an estimated cost of
$361,792.70.
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The Turloek lrrigation Dvistrier, by
virtue of its larger share m the Don
Padro works, generates all of its
power at the lowest cost per lonlowatt
hour. Power eosts the Torloek Irmi-
gation Distriet 220 mills per kilowatt
hour, The Modesto Irmcabon Dis
triet which obtains the major share
of s power from the Don Pedro
plant was next in line for low-sost
power. The district pakd 555 mills
per kilowatt hour

In 1939 the Turleck Ihsiriet sold
the Pacifie Gas and Electrie Company
T1.622.9% kilowatt hours for which
it received £268 12597, During the
came yvear, however, Modesto Distriet
found it neesssary to purchase st
wholesale from the Pacifle Gas and
Electrie Company, 6363310 kilowatt
hours of electrie enerey. The cost of
the purchased power for the year was
#61 233. 53,

VARIED FMOWER RATES

.'LITIHHH the eliies, H-i.;.'-__'!s p.nid the
highest rate for its slectricity with a
rate of 11.18 mills per kilowatt hour
Other eitles range from 1009 mills
per kilowatt hour for Gridley, to a
low of T.79 mills per kilowatt hour for
Redding.

The total inecome of the electric
atilities in 1939 ranged from $9,00(
in the City of Biggs to $687,000 in the
City of Alamedn and approximately
500,000 for each of the irrigation
distriets.

For the cities the annoul revenne
per customer ranged from $46.62 in
the City of Biges to 892,99 in the City
of Redding Average revenue per
kilowatt will range from a minimum
of 2 eents in the City of Lodi to a
maximum of 4.5 cents in the City of
Bigms

Annual eonsumption of elestrie
energy per customer for all elasses of
serviee in the seven cities ranged from
1036 kilowatt hours annually in the
City of Biges to a maximom of 4353
kilowntt hoors in Redding. Consider-
ing all classes of retall customers, the
Turioek Irrieation District showsd
the largest averapge unit revenus of
any of the mine publicly operated
publie utilities. It also showed the
jargest eustomer use of electne
energyv-—a, 708 kilowatt hours annu.
ally per eustomer —including the elec
tric energy used by the distriet for
drainage purposes

Average revenue per Exlowntt hour
r||r domaest e hi"r'.i'l‘f I'I'IIE}' m the BEYEN
cities Tanged Mrom a minimum of
2052 pents in Redding to a maximum

Bhovel and trucks completing construgtion on Kings River Canyon unit

of 5,246 cents per kilowatt hoor in
Biggs. Thoss two eities also showed
the extremes in consumption of elee-
trie energy por customer.  Consuwmp-
tion in DBiggs mmounted to only 711
kilowatt hours, while in Hedding it
was 2801 kilowatt hours per casto-
mer. Greatest domestie consumption
per eustomer was in the rural area

of the Turlock Irrigution Distriet,
amonnting o 2910 kilowatt hours
annually.

Investment per eustomer in eleetrie
distribution facilities of the publiely
operated utilities as related to the
annual revenue peEr ensiomer was
shown in the report te be in lins with
the customer investmenis and relsted
revenies for privately owned electrie
atilitis nnder similar suations an:d
conditions in Northern California

Investment per customer in the
publiely operated Radding system
amounis to E8908 as eomparsd 1o a
cusiomer invesiment in the privately
owned system in Salinas of £90.58
Amnual revenue per eustomer in
Redding amounted to #9299 s eom-
pared to $05.25 in Salines. Among
the larger communities Alumeds has
an mvestment of 115,75 per custo-
wer with an annual average revenoe
per enstomer of &0.88. For Stock.
ton, which is served by a private
utility, the investment per customer
amounted to 811539 with an average
annuinl revenue of £72.90,
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Highway Unit Completed
on Kings Canyon Road

{Contlnued from page 10)

wiy aeross to the northerly side of
the Kings RRiver and thenee it follows
along the river past Boulder (reek
and by Grizsly Creek, where a high
waterfall and spruy from that stream
ean be seen through the trees,

At Deer Cove the highway con-
sirneted by the State comes o an end,
bat the road does not end bhere. The
Forest Service has built the highway
from Desr Cove on upstream to Cedar
Grove. [lere o laree area amone the
trees has been prepared with all con-
veniemees and comforts for a fine
prenicking and eamping srounds

The highway along the river pre
srpils A seenle oomirest to views from
Lockout Peint- winding gently along
shademd amles of & forest of denss
growth, then breaking out into flowery
mesdows. In a rock-walled canyon,
are groves of (ak, Incense Cedar,
Lanrel and Ponderosa Pine And
always towering above the woods, are
polished domes and spires of granite,
reaching upward while below, the res-
less mountain torrent s swirling down
the gorge, its flow ehecked by deep
silont pools, and hindered by long
rapids and numerous easendes. This
is the Bouth Fork of the Kllll.,l,_rn River,
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New Method for Fixing No-passing Zone
Limits—Uses 2 Autos With Trailing W heels

By BLAIR GETTES, Assistant Traffic Engineer

N A RESURVEY of no passing

zones by the Traflle and Safety

Department of the Division of
Highways the use of a new method
for determining the zone limits has
been suecessfully emploved in High
way Distriet IV

The element of chanee and error in
establishing the beginning and end
of the double stripes on highway hills
and eurves bas been eliminated by
specially  designed  equipment  at-
tached to the rear end of an automo-
bile, Heretofore, these limit points
have loeated from available
engineering data by a man on ool
who eould not accardately determine
vertienl enrvatores and sight  dis-
LATIAeR,

In Dhsiriet IV, ways and means of
fixing limits which would be aceurate,
rapid and esomomical have been un-
der considerntion for some time, par
ticularly beeause of the many poinis
of restrioted sight distance throongl
out the disteiet and the very few
installations in existence

TWO AUTOMORILES 1URED

In adopting n new method, it was
rliﬂ'H;\H“r'.".' 1|1 [RLLRY Y o qil.l' Eli‘li] l"JlFli.‘.”I\' 1”
eomplete the work in advanee of the
verrtlur repainting of venter stripes,
so that the laying of vellow stripe
pould progress in oun orderly fashion
nnid the nmount of paint regquired be
minimiged,

In experimentul fests, two oars
were nsed o travel along the rowd
and mark the limits of no-passing
AT, Fvery  plysical  condition
existing at each location was studied,
ineluding the combinntion of hori-
gontal and vertical enrvature, whieh
might affeet the limits of a zone;
strictores, frees or cut banks which
might have g bearing on sight dis
tanee, and any other combination of
elretmstances that could cause a dif
ference in dreliver reaction,

Hpeed checks were taken at repre-
saptative points on ench route and
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section where there was an apparent
IJi'l'll fll!‘ | Ijl‘ FOTNE, T1'|1 i ol l‘1'l1‘|.'k_\
were s0 spaced as to provide a good
average for cach area where geo-
graphieal and topographical condi-
tions were consistent for a reasonable
distance on either side of the checked
1llli|ilh

TRAILING WHEEL DESIONED

After reaching the decision on
methods to be employed, it was neces-
sary to work oot the detunils of main-
thining a predetermined distance be

tween the two ears A trailing wheel

publie address unit was installed m
the trunk of the leading car amd a
frame built to support the trunk door
at & height that provided vision
through the rear window with no
sereening of the speakers

This method was used for the first
few days but proved unsatisfactory
due to noises from other trafflc on the
road that drowned out the sysiem.
A red spot lamp was installed in the
reidr window of the lead ecar con-
nected to a bution on the steerimg
wheel and this was used for the bal-
anece of the work, with the public

Automobile with flag precedes ear with stripe marking eguipment

that measured in feet rather than
miles and  which conld be eeadily
monnted on the rear bumper of any
cat, wis designed nnd the experiment
was ready for trial, One wheel was
required for ench car,

The next problem was communien
fion between the two ears,  The most
sutisfactory method would be via
short wave radio telephone, but the
difficulty of obtaining the necessary
eipipment  and  licenses on short
notice  dictated other methods, A

addross gystem nsed to diveet traflic
which attempted to travel hetween
e cirs,

TIIRE]E MEN IN CHEW

Personnel consisted of three men,
one in the leading ear and two in the
trailing car. The actual marking
was frst done by the second man in
the rear car with paint hrushes
monnted on 4-foot lengths of bamboo
and two small eans of paint, one
white the other vellow, mounted on

(November 1941) California Highways and Public Works



the running board. However, the
drip from the brushes whipped by the
wind made a mess of the rear fender
which was diffienlt to remove after
the day's run and a ehange was made
to oil eans with 6-inch spouts.

The marker in the rear car sat in
the front seat and opened the door
slightly, leaned down and squirted a
small amount of paint on the pave-
ment nedr the edge. It is intended
for foture work to mount two pomp

until the end of the seetion wuas
reached  whersupon  the rear ecar
closed up on the front car and a
check was made to be sure that wheel
bounee or some weaving in the driv.
ing had not changed the relationship
of the two instruments particularly
at the higher speesds,

In practically all justances the dif-
ference was so minor that it could be
disrecarded, In two cases, however,
the surface was rough and the dispar-

SBecond car has loud speaker under trunk door to warn Intercepting traffic

oil cans on the rear bumper with
flexible tnbe and piano wire controls
sg that one man in the rear car can
handle the entire job.

The actusl procedure of locating
pones consisted of starting approxi-
mately 2500 feet in advance of the
first point of restriction, where the
equipment was mounted and a deter-
mination made from the previously
taken spend checks as to the sight dis-
tanee required for the speed of travel
on that section. A speed of travel
would then be agresd upon—20, 25,
or 30 MPH depending on the align-
ment and expected frequency of the
points of restriction

CHECES BY BPOTLIGHT

The lead ear pulled ahead the re-
quired distanee and set to zero on the
footmeter. The cars beine the re-
quired distance apart the starting
signial was given and both cars moved
out acceleratine as rapidly as com-
fortable to the agreed speed.

Cheek flashos were given with the
spotlight at each 100 feet for the first
500 feet and each 500 feet thereafter

ity was sufficient Lo warrant a re-run
at lower speeds.

After reaching the end of a see-
tion or a series of restrieted locations
the same procedure was followed in
the opposite direetion and all points
marked in like manner.

CONBOLIDATION OF MARKINOS

The next step was o eonsolidate
the markings on the pavement and
place a visual indieation for the strip-
ing erew to follow, After ronning
the section in both directions the
trailing car started back and placed
an arrow on either side of the exist-
ing single line at the beginning of
the restrietion in the eolors to be
puinted in the respective positions,
then st the poinis of ehange from one
gide to the other and finally at he
end, The lead car during this time
proceeded  to the nearest  eculvert
marker and sturting from that known
point logeed the conselidated  mark.
imes for g permanent record apd fop
# check sheet for the striping erow,

e to the magnitude of the work
only the routes of rensonnhly heavy
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travel were marked. The light tray-
glad routes will be run during the
seasoll when striping is not in prog-
ress und the zopes will be marked
next spring when repainting begins.

To facilitate rapid pamnting of the
zones, the paini hh‘i[!illﬂ onifit was
rovised by adding a tank on the truck
for yellow paint and by the addition
of quick change valves on the striper
to allow for changing eolor of one
or more lines on the move,

FTUDIES REING CONTINUFD

After experiment it was  found
more rapid to paint the single line
thronghout an entire seefion skipping
the “*No-passing Zones'' and then to
chanese the guns on the striper and
paint the zones on the return trip,
This was primarily because of the
method employed in California where
a single stripe is 4 inches in width
and the double stripe is 9 inches in
width consisting of three 3-inch lines,
the center line consisting of black
laeguer to provide an extreme con-
trast For additional visibility,

Studies are now being conducted
where the zones have heen installed to
determine what degree of observaneo
is being realized and to ascertain if
the zones fit the econditions of traffie
on the varions routes, Should local
usage indicate revisions at any point,
these will be made and when they
are repainted next spring they will be
beaded for increased visibility,

It was not considered econcmical to
bead on the first painting primarily
becanse the major portion of the lines
would be on unpainted pavement sub-
ject to excessive wear whereas the re-
puinting will be over the existing
paint that will provide a good base
for a long lifed line,

This method of determining limits
of *No-passing Zones'’ was devel-
oped to cover a large area in a short
period with Timited personnel. The
only equipment purchased were the
footmeters, all other squipment being
furnished by the writer for use in
demonstrating the feasibility of the
plan,

Vieftor—"Thwes your baby hrother talk
yat T

Johnny—"Ha doesn't have to. He gets
averything ho wants by just yelling."—~Cali-
fornia Oultivalior,

First Boy—"My lather I8 very brave. On
o huniiog trip in Afcien bho killed five lions
fnd mn elephant single banded.”

Hecond Boy—"That's not so much, My
daid I really brave, He bought o eoupe
when mother wanted a sedan.™
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Bids and Awards
for October, 1941

ALAMEDA COUNTY—A throngh steel
trnss  bridge with timber deck to be con-
structed across Arroyo de la Laguna, 3.2
miles north of Sunol. Distriet IV, Honte
107, Bection B, L. Dn Tonn, Lodi, $17675;
F. Fredenborg and G, Moriconi, South San
Franciges, 817,750 A, Frederick Anderson,
Oalland, 522,000, Contract awarded to
Kiss Crane Serviee, Berkeley, $15,265,

COLUBA AND SUTTER COUNTIES—
The decks of two bridges across the Saecen-
mento River and First Street at Meridian to
be redecked, Distriet TT1, Route 15, See-
tions ®,A. Farish Bros., Bacremento, :;%
768 : P, I, Bender, North Sacramento, =
802 L. Ir, Tonn, Lodi, 331,057 ; Kiss Crane
Berviee, Borkeley, $33.800: Lee J. In‘Iml.'E.
Berkeley, 537,811, Contract pwarded to .
€, Gildersleeve, Berkeley, 28,007,

OONTRA ODSTA COUNTY—Detwesn
Ban Pable Creek and Carqpinez Beidge,
ahout 8.5 miles, existing pavement to be
widened with portland cement conerete and
with asphalt eonerete on portland cement
conerete base, and horders to he constroeted
of crosher ron bage with armor eoat to be
applied, Distriet IV, Route 14, Bections A,
B. Lonis Biasotti & Son, Stoeckton, &110,-
882+ N, M. Ball Bons, Berkeley, $114,44f,
Contract awarded to Lee J. Tmmel, Berke-
ey, $109,121.

HUMBOLDT OOUNTY—DBetween ?t.ﬂ
miles and 3.3 miles north of Garberville
abort 025 mile to be graded. Distriet I,
Route 1, Section B. Parish Bros, Bacra-
mento, 858,205 J. L. Conner & Sons, Ores-
eent City, 863,447 1 Plombo Bros. & Co, jﬂan
Franeiszeo, $G6,905 ; Poulos & Melwen, Sue-
ramento, SG6004; Kiss Crane Serviee,
Berleloy, S67580: Claude C. Woud, Laodi,
$60.022)  Contract awarded to John Bar-
man & Sons, Boreka, $56,5005.

KERN QOUNTY—RBaotwesn (.6 mile west
of Bakersfleld and PBakersfield about 0.4
mile to be graded and eurfeced with plant-
mixed sarfacing on cement treated base
THatrict VI, Route 58, Section L. Bakers-
field. Louls Blasott] & Son, Stockton, $42,
GO Griffith Co., Los Angeles, 2430125
Piazza and Huntley, San Jose, $40.241: I
E. Haddeck, Lid,, Passdenn, $40444, Con-
tract awarded to George von  KleinBmid,
Bakersfield, 350,461,

LOR ANGELES COUNTY—On Hose-
mend Boulevard, botween Las Tunas Drive
and Longden Avenue, abhout (L7 mils to be
graded and paved with portiand ecement con-
erete, DMstriet VII, Route 168, Section O
Vido Kovacevich, Sonth Gate, $48.566,
Griffith Co., Los Angeles, ®51,700; Cswald
Bros., Los Angeles, 258574, Contraet
awarded to J. F. Haddock, Ltd.,, Pasadens,
F43, 814,

LOS ANGELER COUNTY—At Figueros
&t. in the City of Los Angeles, the steel por-
tion of the superstrocture of a hridge across
Los Angeles River and over Riverside Drlive
and the tracks of the Seuthern Pacific Rail-
road to be construeted.  Thseeier V1L Route
165, Contract awoarded to Bethlehem Steel
Co., Los Angeles, 2268 804,

HANTA BARBARA COUNTY—Across
Alamo Pintado Greekt about 4 miles cast of
Ruellton, a timber bridge o be constructed.
Distriet ¥V, Houte 140, Bection Ix  Than
Caoputo, Ban Jose, 815.547: Combs Bros.,
Bakeraficld, $16,1565. Contract sawarded to
BE. G. Perham, Los Angeles, $11.370,

BANTA CRUZ COUNTY—BRetween Wat-
sonville and Rob Roy Junetion, about 7.8
miles to ba graded and surfaesd with eruzher
run base. Distriet TV, Houtes 32, 58, See-
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Plan to Dedicate Pan-
American Highway
October 12, 1942

Washington, D, (.—(By Highway
Information Serviee)—Travel by au-
tomobile from Avgenting o Canada
after October 12, 1942, was presaged
by the Fourth Pan-American High-
way Congress, held in Mexico City,
September 15-24, A resolution passed
by this conclave recommended that
this date, which eommemorates the
450th anniversary of the discovery of
Ameriea, be set for the official dedi-
eation of the hemispherie highway.

Representatives of  the North,
Sonth and Central American nations
nunited their efforts to advance and
coordinate the development of rural
and wrban highway eonstruetion
throughont the Western Hemisphere,
In addition to the official delegates
designated by the wvarions govern-
ments, representatives of numerous
publie institutions and highway offi-
ciials and engineers attended as asso-
ciate delegates.

Unifieation of traffie regulations in
all eountries served by the Pan-
American Highway, including mov-
ernmental examinations for driver
licenses, was recommended by the
COTETESE,

Lima, Pern, was designated as the
Ineale for the next meeting of the
congress, which will be held in 1943,

Held concurrvently with the high-
way congress was the Seeond Inter.
American Travel Congress for the
promotion of travel among the Amer-
iean republies,

——— n

tion Watsonville, B, A, Teichert & Son,
Ine., Bacramento, 8357,206 : N, M, Ball Sons,
Berlkeley, 8368,500; J. A, Ousson, Hayward,
8410442 J. B, Haddoek, Ltd., Paszsdena,
2464038, Contract awarded to Parish
Brog,, Racramento, 85334 500,

BHARTA OOUNTY—RBetween Bags Hill
and Crespos, about 14 miles to be surfoeed
with plant-mized surfacing on crusher run
hase amd over exiating sorface, and about
0.3 mile to be paved with portland cement
concrete, Distret 11, Route 3, Sections R,
. Fredericksen & Weathrook, Sacramento,
58480056 ; Maceo Construction Co,, Clear-
witer, 381,780, Contract awarded to Al
Teichert & Ron, Ine, Bacramento, S420,830.

YOLO COUNTY —Detween 2.5 miles enst
of Yolo Couseway and Washington Under-
pass, abont 10 mile to be groded and paved
with portland cemenl concrete. Distriet
ITI, Route 6, Section . TParish Bros,
Sacramento, 366,931, Contract awarded to
A, Teichert & Son, Ine, Bacromento,
FOHE TG,

Bridge at Orleans
Prize Winner of U.S.

(Continued from page 22)

The suspended span is 360 feet
long and there are 135 feet of rein-
foreed eoncrete girder spans on the
west and 170 feet on the east.
Although traffie on this highway is
comparatively light, it is subjeet to
neeasional very heavy loads of ma-
chinery, lumber, ete., so it was econ-
sidersd advisable to design 1t for the
heaviest design loading nsed by the
Highway Department,

Each of the main cables eonsists of
four d-ineh 7/37 wire ropes arranged
in an open group. These cables were
degigned for a dead load of 2475
pounds per lineal foot of bridee and
a uniform live load of 45 pounds per
square foot of roadway. Theyr were
prestressed for one hour at 200 tons,
then measured and marked at 100
tons, which load corrvesponded to ap-
proximately the dead load stress m
the cahles.

The bridge has a reinforced eon-
erete slab  floor on longitudinal
steel stringers.  The foor beams are
framed inte a 30-ineh, 108-pound
wide flanged stiffening girder. These
girders were fabricated as chords of
the dead load eamber curve and were
fully spliced at 36-foot lengths.

The steel towers eontribute a great
deal to the appearance of the stroe-
ture amd eonsist of two eolnmns
braced by elliptically shaped cross
braces forming an arch over the road-
way. The hinges at the tower bases
rest on welded structural steel shoes,

Taking part in the dedication were:
E. R. Green, distriet highway engi-
neer; 1. O, Jahlstrum, bridee econ-
struetion  engineer; €, €. Winter,
resident engineer on the projeet; W.
T. Norris, district engineer for the
gteel institute; Cario W, Caletti of
San Rafael, eontractor; Lient, Com-
mander Harold H. Gilbert of Bur-
lingame, desiener of the span; Sena-
tor Irwin T, Quinn ; Assemblyman M.
J. Burns; Bupervisors George Cole,
Len Yocom, Fred Anderson, George
Lindley and Lloyd Brown; Viee Pres
ident George Cloney of the Redwood
Empire Association, Clyvde Hdmond-
son, manager of the association and
Lantz Smith, secretary of the Enreka
Chamber of Commerce,

What you don't owe won't hurt youn,
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