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Bueh roads as this ena hampar rapid movement of mechanized units of the Army and must be widened and realigned for National Defense

Highways for National Defense

By C. H. PURCELL, State Highway Engineer

ITHIN the past {wo vears the
imind of the American public
has become focused on the

urgent neeessity of more complete
prepareduess  for nalional defense,
There lins been a great deal of dis-
cussion both in Congress and else-
where relative to the measires to be
bileen,  Themands lor fweressed pro-
duetion of plunes, antomotive sgquip-
ment, and monitions have held the
eenter of public thought,

Within the past year, however, na-
tional sentiment has been ervstallized
to the realization that one of the most
important weapons of defense iz a
well artienlated syvstem of highways
which provides adegquate connection
with all parts of the nation.

The effect upon highway construe-
tion in California by the necessary
readjustment in the financing of
projects to meet the demands of the
proposed defense system will be far
reaching. The results of surveys
made in this State for proposed im-
provements which would be required
for the strategic road system indi-
cate that approximately $150,000,000
will be required in California. In
addition to this amount, n sum of
some $11,000,000 will be necessary
for construction of access roads to

the several cantonments, naval and
military reservations planned for
this State,

INADEQUACY OF FUNDR

The appalling inadeguacy of funds
which will be available for highway
improvement is clearly seem when
these figures are compared with an-
ticipated Federal Aid to be appor-
tioned to California during the next
two wyeoars and the total expected
Btate revenne,

California's regular Federal Aid
appropriations for the next bienmnial
budget have been reduced 25 per cent
which places an additional burden
on this Btate in meeting defense
demands.

1t haz lomg been koown that the
suecess of the Caegars during the four
eenturies when the Roman Empire
held the world in subjugation was
largely due to the substantial road
system over which the lesions eould
move quickly from front to front

FOR MECHANIEED ARMIES

In the present conguest of eonti-
nental Europe by the mechanized
armies of the Hitler regime the out-
standing feature has been the rapid
mobility of larre numbers of troops

il vast traing of heavy motorizesd
pquipment. Germany, by reason of
her network of superhighways, was
capable of throwing her military to
the borders of Czecho-Slovakia, and
Poland, then to Denmark and its posi-
tion for the invasion of Norway, back
through Holland and Belginm, on to
Paris and the ehannel ports. The
perfection of the Nazi military or-
epanization would have been useless
withont the imterlockine system of
German highways which were furned
inlo arterials for the armed forces
amad their supplies.

In the United States, with 3000
miles from the Atlantic seaboard to
the Paeifie Coast and 2000 miles from
Canada to Mexieo and the Gulf, any
program for national delense must
oive first eonsideration to the vital
necessity of a eomplete petwork of
military highways., This netwark
must provide routes over which the
National army and thousands of
pieces of heavy motor equipment
may be moved at high speeds and
without congestion. Tt must tap the
sources of raw materials and agri-
eultnral products and conneet them
with the centers of manufacture and
industry, 1t must lead from the hubs
of distribution to the poinis of
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Some highways and narrow bridges on roads of military importance in California

strateric importance, Tt must have
the strength in its weakest link to
bear the burden which a nation pre-
pared for defense will place npon it.
Tt must he the base npon which may
be built the entire program for Na-
tional Defensze,

FOUNDATION NETWORR EXISTH

To Ameriean highway engineers
and officials, knowledge of these facts
is not uwew. Highway development
throughont the eountry has heen ad-
vancing gt an ever inereasing pace
during the last three decades. Tt is
troe that the standards used m buoild-
ing American rouds have been gove
erned largely by the needs of com-
mereial traffie, nevertheless, develop-
ment of the automotive equipment of
commeres has been soeh that i paral-
lals in size, weight and speed, equip-
ment necessary for modern military
operationg.

The result is that, while there re-
maing an enormons  task of  Toad
building to be immediately accom-
plished, this nation has in the several
State highway systems the foundation
for the natinnal network required by
a eomplets defense program. The
work ahead will be to push forward

[ Twol

from where we are, with the gratify-
ing knowledge that investments made
up to this time will not be lost b
will beeome an integral part of the
complete networlk.

Tramed organigations for takine
the necessary steps are now function-
ing in the Poblic Roads Administra-
tion and the several State highway
departments. The need is for imme-
diate finances,

MIIET BTEPF TP PROGRAM

We can not, however, sit back and
complacently expeet the rate of prog-
ress which has been normal for the
past ten vears to be adegquate for the
tasle which now confronts us. High-
way eonsiruetion programs in recent
vears have heen based upon peace
time plans for development over long
periods.  The urgent necessity for
providing an adequate national high-
wiy system demands that road con-
strmetion programs in all States must
be tuned to the same tempo as other
phases of defense preparedness.
Trained armies with the most modern
equipment and munitions are of no
avail it adequate hichwayvs are not
available for their transportation to
any destination,

W,
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will not acctommaodate these heavy tanks

With full realization of these faets,
the American Association of State
Highway Officials, Btate highway de-
partments, and Public Roads Admin-
istration, the Congressiomal Road
Committes, American Road Builders
Asgoeiation, and others have worked
to impress upon the public mind and
upon the Congress the urgency of the
situation and the neeessity for imme-
diate action and the steppmg up of
road and bridge eonstruction to as-
sembly-line speed.

Working together, the War Depart-
mert and the Public Roads Adminis-
tration estimated the highway needs
of the nation for adequaie defense
prposes,

As result of this collaboration il
was delinitely determined that **mili-
tary requirements would impose no
standards for roads or bridges su-
perior to those that would be required
for the aecommodation of normal
commercinl traffic.’ The estimate of
construction needs showed further
that *‘in greater part, the roads
recommended by the War Depart-
ment have been ineluded in the Fed-
eral-Aid system and that with few
exceptions thevy are the reads most
needed in normal peace time life.”

(November 1940) California Highways and Public Works



NEEDS OF NETWONRE

The War Department, as a resull
of the conferences with the Publie
Ronds Administration has stated that
there are approximately 75,000 miles
of highways on existing road systemns
which have special military and stra-
tegie valme. Many miles of this
sirategie system, however, are iIn need
of immediate widening, straightening
and strengthening.

Firures fssuml by Federal Works
Adminiztrater Carmody give the fol-
lowing statistical duta with referenee
to the strategic system,

Total mileage in the netwerk THO00 miles
Total number of rural bridges 16,000
Mumber of bridges with lead

capacity less than 30,000

pounds _____ . 1,800
Number of rural bridges with

wvertical clearance less than

12 feut _.._______________ 180
MNumber of rural bridges with

horizgontal clearance lesa

than 18 fest__.... 1.700
Milsage of read surface less

than 18 feel wide _____ 5500 milew
Milsage of road aurface need-
ing te ba strengthensd . 14,000 milas

The Public Reads Administration,
with the scoperation of the various
State hghway departments 8 now
conduoeting an exhaustive engineering

survey to determine the cost of im-
proving the roads and bridges in the
strategic system.  The results of this
survey will be available shortly.

In additson to the roads which are
on existing highway systems, the War
Department estimates that there will
be needed construction of some 3,100
miles of highway to rive access and
eonnection with 120 cantonments and
military reservations.

Standards to which the improve-
ments are to be made will conform to
the best practice now in use in State
highway eonstruestion.

CONETRUCTHIN OF BY-PARBSER

1t is not to be understood, however,
that the program will require super-
hghways throughout the entire stra-
tegie system. Simiar to highways
for peace time activities cortain mili-
tary roads will serve ns arterinls and
others as secondary routes fesding
into the arterinls. Hequirements for
standards of improvement form defl
nite patterns on the basis of teaflie
volumes

One of the most wvital problems,
however, will be econstruction of

by-passes arvumnd metro
areas.  Troop asmd supply

ISR TS
prlitim

movements eon not be jeopardized by
mesting congested traffie in urban
bottlenecks and  wmple provisions
must be made to eliminate any such
possibilities,

Immediate finuneing of this pro
gram for development of the military
gvslem is the problem which now eon
fromis the nation and L must be real.
izedd that in secomplishing the de
velopment ecertain locnl highway pro-
grams now planned may of necessity
b delerred

Niturally, any defense syatem of
highwauys will supplement the serviee
the eatlromds will be able to furnish
the wrmy wnd pavy., 1 believe it to
be importunt that all highway offl
eluls work in eooperation with the
railroads in the ultimate working out
of defense transportation problems
It is proper that highway depart
ments work elosely willh army and
navy officials in selecting the rontes
most needed for national defrnse.

From preliminaey ostimates of
proposed apportionments to the State
of Federnl Ald funds it appears that
California will receive during the
fiscil yenrs ending Joune 30, 1942 and
W only about 810400000 for regn-
lar Foderal Aid, Federal Aid Seo

Rigmal Corpa

Phates by 0. M

Narrow and structurally inadequate bridges asuch as tha ane shown in this photegraph affer problema of treop movements.

California Highways and Public Works (Nevember 1940)
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Surfacing on numercus highways of strategic value will not long sland up undar ihs pounding of heavy mechanized army equipment

ondary and PFederal Aid Grade Federal Aid, #17,063,000 for Bee The Regular Federal Aid and See-
Crossing funds  California  mnst andary or fesder roads and §189,500, ondary funds must be matehed by the
miteh the regular Federal Ald and (0 for grade eressing eliminntion Stutes

Secondary funds with some &8.900,.
000 which will make a total of only
&19 300 MM} for the first two VEArs
of the £150,000 000 program for stra
tegie roads m Californis

It is most apparent, therefore, that
the Federal government must provide
additional money for the strategie
roads and for the peeess roads in
greatly inereased amounts if the pro-
rram for natiomal defense is to be
aeeommplished

On the basis of the evidence pre
sentedd to the Congressional  Towd
Committes Congress passed and Lhe
President signed a npew Foederal Add
Highway Act which appropristed and
authorized expenditures of $327 (00
0 for the fiseal véurs ending June
d0, 1942 and 1943 This means n
total of 163000000 for sach year
will be provided by the Foederal gov
arrment rlrl‘ r*-.'lll ennELruer o 'IrHJ
erts thronghout the nation. Ofeial
apportionment to the States has not
as vet been made but the Federal
Works Administrator has announeesd
an  approximate apportionment for P
ench vear of &07.500,000 for Regular

by ', & Bigual Corpe

This road te be of any importance to the military forces must be widenad

[ Four] (Navember 1940) California Highways and Public Works



For the construction of the 3,100
miles of special aseess roads to ean-
tonments and military locations it Is
estimated abont $202,000,000 will be
required. These funds must be sup-
plied in addition to those provided in
the Federal Aid Aet

Provisions of the new Federal Aid
Aet provide that the Commissioner
of Publie Roads may give approval
to and expedite the construetion of
projects recommended as important
to national defense with any unobli-
gated funds apportionsd to any State
us Federal Aid. Thus in addition to
the &327.000000 provided for the
fisenl years ending in 1942 and 1943
thers remaing gome F181,000,000 in
1040-41 authorizations which are still
unobligatm] and are therefore avail-
able for delense priority construetion,

These sums together with State
money which must mateh Federal Ald
will provide more than $800,000,000
for use in the building of the sirategie
svatem,

The problem of defense highways
in koown, Innds for a considerable
portion of the work are authorized or
approprinted, Btate highway depart-
ments and the Public Roads Adminis.
teation hive the organizations to ae-
complish the task and the program
will soom be rolling townrds comple-
tiom.

leon; Highways
Demand More Funds

Make the Highways Bafe for the
Army might well have been the
motto of the more than 550 dele-
gates who attended the twenty-
sixth aooual oational convention
of the Ameriean Associntion of
SBtate Highway Ofeinls in Seattle
September 16-10 where the problem
of making the pation's roads ade-
qunte to meet military demands was
the prineipal topie.  And paramonnt
among resolutions adopted was one
ealling npon the Federal Oovernment
to make sufficient funds avallable ax
will insure early completion of an
adequate system of steategic high-
ways necessary for proper defense,
The same resolution pﬁ-dgud the sery-
ices of the Associmtion in earrving
out the program.

Indieating the magnitude of the
defense highway program, Congress-
man James W, Mott of Oregon in his
address to delegates recommendead
Congress puss a speecial bill to make
possihle a 1,000,000,000 sehedule of

| RESOLUTIONS ON NATIONAL DEFENSE

Adopted by

The American Association of SBtate Highway Officials

at Beattle, Washington, SBeptember 10, 1940, as follows:

_ Whereas, Our country is at the present time definitely committed
! to the adoption of adequate defense measures; and

Whereas, Any adequate plan for national defense requires a com-
prehensive system of improved highways for the rapid and efficient |
transportation of men, equipment and supplies; and

W'hmm-pupmdlmunfpuhuuruﬂlwﬂlh uired, to
insure the early construction and reconstruction of strategic
Mhﬁlﬂkbmmmfwmﬂmdddmm.lﬂ .

ridingnch;gﬂuulﬂﬂmalﬂgh—

mmmmwmmhmgmmh of
system of ense highways
of the Federal Government, represen

of our people, and that expenditures for such a highway

uate

the individual states; ‘l

the Ik
ting as it does all the

system are proper charges in a defense program; therefore, be it

Resolved, That this Association recommends that the Federal Gov-
provide and available separate and sufficient funds on

as will insure the early completion of an

uate system

| of strategic highways necessary for proper defense; and

construction and improvement. Mott
is n momber of the House ronds pom-
mittee,

Consensus of delegates and spealk-
ers ub the conclave was that reson-
struction and not construetion of new
super-highways is the primary prob.
lem, Widening, strafehtening and
strongthening of hlghwavs, construe-
tion of by-passes o route traffle
around large population centers, nnd
reconstruetion of bridges to bring
them st least up to the minlmum
londing standard of F-16 wers Hated
by engineers as flrsl steps In Improv.
ing the highway system.

Enlarging upon hin proposal for a
hillion-d o | Lur appropriation  from
Congress, Congressrnan Mott sabd he
balievad the new delense program
ahould be in addition to the regular
Federal Aid work, with the govern-
ment eontributing the major portion
of it. Baid he:

Califormwia Highways and Public Works (November 1940)

*1 should say wot less than 75%
of the eost, and perhaps as muoch as
B0 or B5% shoud be borne by the
Federal government, instend of the
60-60 eontribution which now pre-
vails. "'

Declaving the main highways are
ideally located for defense purposes,
in the opinion of the War Depart-
ment, Congressman Mottt expressed
confidence in the ability of road
builders  to  continue  their efforts
toward uational defense objectives
without the econfusion and uncer-
talnty which marks other phases of
the defense program.

T. H. MacDonald, Federal Commis-
gianer of Public Ronds, aaid statewiide
surveys form a seeure foundation for
ponind policies, and provide detailed in-
Formation for effective and immediate
sgotion toward making the highways
suitable for military and defense pur-
poses,— Western Consfruction News.

[Five|



Public Agencies and Publicly-owned Electric Facilities '

Shasta Power Plant of the Ceutral Valley Project

will be flowing over transmission lines to serve the
project ifself and the domestie and commereial users in
northern California,

With an initial capaecity of 300,000 kilowatiz the hydro-
electrie plant will generate an average of 1,500,000,000
kilowatt hours annually, Combined with a steam-electrie
power plant tentatively proposed at Antioeh, it will be
capable of serving a general power load of 2,000,000,000
kilowatt honrs or about one-third of the present power
load in northern California.

The accompanyving artist’s sketeh shows the power
tacilities of the projeet, the
varions publie agencies now
distributing their own
power and others organized
which will be in a position
to negotiate for the por-
chase and unse of Central
Valley Project power, It
also shows other major
publiely-owned power sys

I.\“ LESS than five years, electric energy from the

tems in the State, namely the Heteh Hetehy and
Boulder Dam developments which conld be intereon.
nected with the Central Valley Project.

Under State and Federal laws publie agencies will
be given preference in the sale of Central Valley Proj-
ect power., These agencies as indieated on the map
are; public agencies already distribnting electrie energy
through publicly-owned systems; munieipal utility dis-
triets and existing irrigation districts legally constituted
to own and operate electrie power distribution systems.

Within the pemeral market area for Shasta Dam
power thege cities are now distributing power through
publicly-owned systems: Redding, Biggs, Gridley, Rose-
ville, Lodi, Ukiah, Healdsburg, Alameda, Palo Alto and

Santa Clara. The Modesto and Turlock Irrigation Dis-
tricts generate and distribute their own power.

The Sacramento Munieipal Utility Distriet is in the
process of acquiring its own distributing system,  Assist-
anece in acquiring Central Valley Project power for publie
digtribution has been songht throngh the Water Project
Authority of California by the Glenn-Uolusa Irrigation
District, Bidwell Municipal Ttility Distriet, East Contra
Costa Trrigation District, Bante-Carbona Irrigation Dis-
trict, West Stanislans Irrigation Distriet, Byron-Bethany
Irrigation Distriet, Waukena-Packwood Canal Area.

At its meeting on September 24th, the Water Project
Aunthority unanimously adopted a motion in-
gtrueting its exeentive officer to *‘comfer with
and assist and encourage areas that have indi-
cated a desire to utilize electrie power from
Shasta Dam.”’

In this conneetion the Authority is making
extensive engineering and economic studies
relating fo the distribution and use of Shasta
power and providing engineering and legal aid
to areas desiring to distribute this power pub-

Central Valley Power Facilities

$hasta Dam hydro-electric plant will accommodate five 75,000«
kilowatt generntors, each driven by a 103,000-horsepower turbine.
Initial installation is four wnits, The plant will generate an average
of 1,500,000,000 kilowatt howrs of electric envrgy annually.

Kennett transmisslon lines will be 200 miles long, oxtending
from Shasta Dam to a sub-station near Antioch, The proposed
capacity is 300,000 kilowatts.

e

e T




5 Which Can Be Linked to Central Valley Project Power
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These studies cover the entire northern
California power market, ineluding nnorgan-
ized as well as oppanized areas, existing and
proposed major transmission lines, and seeond-
ary lines necessary to fransmit this power
from load center to the varions ageneies and
ureas,

The Authority also is carryving on a series
of conferences with Federal anthorities de-
signed to develop a coordinated program for
el = . the disposal of Central Valley Project power
= e - through publie agencies.




View of Niles Canyon showing new highway sround relocated stream bed and one of twe bridges eliminated by mnew alignment

River Bed Moved to Make Room
For Niles Canyon Road Relocation
By J. J. STOCKARD, Associate Highway Engineer

N 1937 a major highway con-

struction project at the lower

end of Niles Canvon was eom
pleted, whereby zix modern grade
separation stroctures and a bridge
over Alameda Creek removed the
mennee of the old railroad grade
erossings and an obsolete inadeguate
bridge—all in vicinity of Niles in
Alameda County about half way be
tween Oakland and San Jose nt the
junction of State S8ign Rouies Nos. 17
and 21

And pow another noteworthy eon-
tribution is made to the highway
facilities of the Niles neighborhood
by reconstructing one mile of the

[ Eight]

Niles Canyon road, on Sign Route
21, eastward from 1ts junotion with
Route 17 wherehy alignment is
greatly improved amd two inade
guate and dangerous bridges are
eliminated

Niles Canvon 18 one of Nature's
outstanding contributions to the eon-
venience and economic well being
of the bay regiom. It was cut
through the mountain ehnin by the
small river ecalled Alameda Creek.
Early in the bay region settlement,
pioneer highway builders and the
railroad ecompanies began o en-
eronch upon the river's valley floor
until now there are two ralroads

und a highway eontending with the
river for living space

The mile of sonstruction here re.
ferred to is the most pronounced of
these acts of benign usurpation, in
that the entire river bed for this
mile of reloeation was moved over
te make room for the new highway
The construetion was l’l'th‘llf'ri o
niilige materinls from pew channel
excavation to build the highway
rondbed, and to furnish boulders for
riprap bank protection against at-
tack by the river in flood stages

An alternative to this plan of re
construction was to build two new

bridges over Alameda Creek and
|

(November 1940) Califormia Highways and Public Works



straighten out the existing rosad as
muech as bridge eontrols waounld per-
mit This alternative would have
qlr|r:|ih-1l H “.I"u'_ casl 1'-|P|.J|| Liy OF ToPrs
than that of the work ss actually
done, In addition there wonld have
been the cost of perpetudl mainte
nanee of the two bridees

TRAFFILU SERVICE AND NENEFITS

raffie over this eanyon road has
summer connts of around 4300 ears
aon Sundays and holideyvs, and about
1500 on week days. The road affords
a low level grade between bay points
and the Livermore Vallev. The
heavily loaded trucks with irailers

using this highway, in spite of the

two obsolete and aneds nDru

along the way, have muade this 1m
provement imperalive, and it s with

[ Frent relief that the Ihivi

A Sense O
sion of Hivhways has been able to
furnish trs

of hise

¢ this fine new streiel
! way .'1'..i at '_]||- smme Lime F'T 1
vide the river with a better channel

bed than the one we have taken it

from.

The upper bridge of the two dis-
P -'1-'--! has beg n dem -ih!li'-f Al re-

moved, but the lower bridge was
re ed to Alameda County as a

provision to serve a few home siles

and summer eamp grounds
ITFE (iF (NETRICTTION AN D=

The new moad has four eurves with

8 total of less than one-lhalf #irele

AS Aprainst r‘ll-_"r! CHrves TEry

neariy «
ture in the
F'-|:|_r'---|_ _‘!,_[-“- on the neEwW  Fondl ‘fq

shortest radms eurve 13 TN [eed

¢ eompl

ol enrva

sErlion ol O .;‘ r--;1|| 11|'_'-

as agamst a G0-foot radins on the
old road.
T!l'i' Ti#W !-::-.1'1-||. Hl-h!'fl'!i"- T IE;‘

TaEI

arly one-tenth of a mile as
l"l]'rl[h!!'r"l] with the old road or any
other feasible line of construet

The new roadway is thirty-six feel
wide exelnsive of dikes and guiters
A Lop courss ol .\1'|1'-"!|‘11 j_"l'.'l'-u'l"“_\
material blankets the entirs roadbed
to a minimum depth of one foot and
upon this base is placed a 0.21 by
22 foot plant-mix surfacing with 7-
foot penetration ol treated shoul
iers

Coarsge rock and boulders encoun
tored in excavating the pnew river
channel were gronted in place along
embankment slopes exposed to flood
waters, and where necessary toas
trenches were dug and this protec-
tion was extended below flow line Another view of Niles Canyon showing channel change and new highway. Railroad
to prevent undereutting the rondbed. adjacent on the right is screened from view
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The boulder facing was dragged to
place by mechanical means, washed
clean of dirt and fines before placing
the portland cement grout which
was flushed into voids to a depth of
about eighteen inches.

Practieally throunghount the length
of thiz projeet the railroad right of
way joins the highway on one side
and the river channel on the other,
s0 that the greatest possible use is
made of available space of the valley
floor,

Nearly all the right of way re-
guired was included in the old
Spring Valley holdings now belong.
ing to the City of San Francisen,

Cost of eonstruction was a litile
less than $75,000,

As related to this improvement a
project is now being advertizsed for
contraet  whereby three railroad
grade erpssings at the easterly end of
Niles Canyon, in the vicinity of
Sunol, will be eliminated. Also at
Hunol a new bridge over Arroyo De
La Laguna was recently completed
and it is planned to eliminate, at an
early date, the only remaining ob-
solete strueture in Niles Canyon,

Thiz latest ecompleted improve-
ment is directly integrated with the
gsohemie of high standard reconstruc-
Lion in the Niles vieinity, and is a
very attractive part of that system.

Motor vehleles traveled 2587 billion miles
in 1939 and carried passengers ten  times
farther than uil other forms of transportation
comhined.

Add dictator definitions ; An iron man on
Detail of the boulder facing set in Portland cement for slope protection a steal job,
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Central American Official Visitors
Amazed By Our Highways

w

Laft to right:—Juan Jose Martinez- Lacayo, Consul Geperal of Micaragua at San Fran-

¢ieco; Madame Julla Cortes; Leo J. Smith, Department of Public Works; Dr. Leon

Cortes, former Prealdent of Costa Rica; Arture Fernandez-Ardon, Consul General of
Costa Rica at San Francisco

[ ALIFORNIA'S  highways
have delighted and amazed
me,"

This tribute to the State highway
system was paid by Dr. Leon Cortis,
former president of Costa Riea, fol-
lowing a tour throughout California
lnst month

Dr. Cortés, who served as chief ex-
ecutive of the Central American
Republie from 1936 to 194, was ac-
sompanied on his trip by Madame
Cortéa  Arturo  Fernandez-Ardon,
Consul-General of Costa Rica at San
Francisco, and Juan Jose Martinez-
Liseayo, Consul-General of Nicaragua
ot Ban Francisco and former Gov-
ernor of Oranada, Niearagaa.

The party motored north from San
Diego throngh the San Joaguin Val-
ley to Yosemite and thenee 1o Sacra
mento, where the members visited
with Governor Culbert L. Olson and
Director of Publie Works Frank W.
Clark. From Sacramento the dis-
tinguished visitors toured the Sacra-
mento Valley and the Redwood Em-
pire

Dr. Cortés was greatly impressed
by California’s 14,000 miles of State

highway. His own couniry has ap-
proximately 700 miles of highway,
mostly asphalt conerete roadways,
largely loeated In  mountainous
Breas

These highways are maintained
by sovernment iax on petrolenm
produets which the government of
Costa Riea controls,

“Chpe of my most vivid impres.
sions of the California highway sys-
tem,” Dr. Cortés told Director (lark,
“15 your exeellent gsystem of high-
way maintenance. (California high-
ways are among the most beautifnl
in the world and the manmer in
which they are maintained aronses
admiration.”

Dr. Cortés complimented the De-
partment of Poblic Works om the
publication of its mouthly magagine,
Cavrorvia Hieanways axp Posuic
Wonks,

“The magazine, which we receive
in Costa Riew and also in Niearagna,
has been of great help to our high-
way engineers,” Dr, Cortés said

The former presidemt of Costa
Rica was minister of public works
of his country from 1929 to 1936, in

California Highways and Public Works (November 1540)

3,618,818 Miles of
Highways In the
America Republics

HE total romd mileage m the

91 American Repoblics s

3,618,818 miles. Argentina
leads outside the Tnited States with
254,115 miles of highwavs and 276,-
300 antomohiles Brazil is second
with 120,057 miles und Mexies third
with 56,923 miles. The United States
has six times the combined road mile-
age of the other 20 Republies with
3,056,000 miles.

Aveentina i making the mos
progress of any of the Bouth Ameri-
ean Republies in road boilding sinee
the government in 1983 passed the
Highwey Aet which provided for the
National Highway Burean and Fad
eral Aul, putterned in many respects
alter the Federal Highway Aet of
the Tnited States,

Road eonstruction in Central
America i8 progressing slowly,
Guatemals and El Salvador may now
be crossed by antomobile, This year
Nicaragua planned fo bulld 125 miles
of main road,

Cuba, with 43,852 automobiles,
leads with a ratio of 191 aotomobiles
to 1 mile of road. Papama and the
Canal Zone are second with 9.7, Ar-
senting, with the greatest road mile-
age cutside of the United States, has
1.1 antomohiles to 4 mile of rogd

Some idea of the condition of roads
i Booth Ameriea 15 ghown 1 4 re
port of the Tnited Stutes Depariment
af Commeres which indicates that
Paraguay, with only 3,769 miles m
ite present highway system, has 30
miles of roads improved with gravel
surface, the remaining mileage eom-
ing under the heading of unimproved
enrth roads, and vet Paraguay has
1.526 automobiles.

—Highway Highlights.

which year he was elevated to the
presidency.

While in Sacramento, Dr. Cortés
and party were escorted through the
Division of Highways shops, and the
Testing and Research Laboratory
by Leo J. Smith of the Department
of Public Works, who assisted the
visitors in arranging their itinerary
in northern California,

[Eleven]



Steel Guard Rail Installed Along
46 Miles of Monterey Coast Road

By L. H. GIBSON, District Engineer

CONTRACT was entered into
A with the Union Paving Com-

pany in July of this vear for
what is perhaps the largest installa-
tion of guard vail ever placed on a
California State hizhway under one
contract. This installation on the
Roosevelt Highway (State Sign Route
1}, between Han Lnis Ohispo and
Monterey, is now practically eom-
plete. The new guard rail presents a
very pleasing appearance as well as
high visibility and affords nnnsual
protection.

The contraet extends from the San
Lmis Obispe County line northerly
46.6 miles to the Big Sar River, about
27 miles south of Carmel. The total
cost of the eontract will be in the
neighborhood of #20,000, which sum
was set up in the eurrent bndget to
be paid out of State Highway Funds,
The northerly § of a mile is within
the boundaries of the Bir Sur State
Park.

In addition to the gnard rail in-
stallation, points of less hazard have
been protected by installation of guide
posts.  The total mileage of guard rail
and guide post protection covers 30.2
roadside miles,

During the summer months the
traffic will average between T00 and
1100 ecars in a 16-hour day, and the
estimated traffic in 1965 will he 1410
cars per day. This is mostly pas-
senger car traffic with only one to two
per cent of truck traffie, which per-
centage is very much lower than on
the general main traveled arteries,
Traffic during winter months is con-
giderably less.

Because of the nature of the ter-
rain which on this portion of the
Roosevelt Highway is verv precipi-
tous, a ear leaving the road at some
places may fall hundreds of feet.
Consequently, the necessity for puard
rail is very evident and further con-
sideration was given to the selection
of a type of rail which would give the
greatest profection possible, A heam

[Twelve]

type of metal rail was finally selected
as hest adapted to the conditions,

The rail is supported only throngh
steel brackets attached near the bot-
tom of the wooden posts, This gives
& great resilieney to the railing which
tends to absorb the impact of a car
hitting the rail without the unsnal
brealage that oceurs with more rigid
types. This spring action alse tends
to throw the car back into the road
without upset or other than minor
damage,

A deseription of the guard rail as
installed is as follows: Redwood or
cedar posts 8 by 8 inches in section
and 6 feet long were sef into the
gronnd 3 feet 6 inches and to this post
was bolted a steel spring bracket
7/16 ineh in thickness and 4 inches
wide and eurved to fit the rail section
and to hold it approximately 5 inches
away from the post at the top. This
bracket which has a tensile strength
in excess of 100,000 pounds per
square ineh is fastened to the post
with two galvanized bolts near the
graund surface. The railing which is
12 inches wide after forming and is
a minimum of 5/32 of an ineh in
thiekness has a tensile strength in ex-
eegs of 80000 pounds per sgnare inch,
The edges of the railing are rolled to
remove any sharp edges which might
be dangerous to car or passenger in
case of accident. These rails are 10
feet long and are bolted together at
each end and the railing bolted to the
gieel bracket with two ralvanized
holis.

The steel brackets and steel rail are
given a shop coat of red lead before
reaching the job and after installa-
tion are given another coat of rved
lead and two coats of white paint,
The paint is particularly selected for
its profective gqualities, as steel in this
oeean area deteriorates very rapidly
unless properly protected. The red-
wood or cedar posts are given three
eoats of white paint.

In addition to the protection af-
forded by the guard rail, guide posts

3 by 8 inches by § feet 4 inches long
were placed in areas which were con-
gidered less hazardous but where, on
aecount of occasional fog eonditions,
marking of the roadside edge was
gquite essential.  These guide posts
were also given three coats of white
paint and were spaced approximately
G0 feet apart measured along the
cenferline of the highway,

The State obtained very satisfac-
tory bid prices for rail apnd guide
posts eonsidering the rocky material
encountered in digging post holes and
the location of the work, The guard
rail contract price is $1.09 per lineal
foot of rail and the puide posts are
#1.75 each, in place. 63,662 lineal
fest, or approximately 12 miles. of
guard rail are being installed on the
46.6 miles in 294 different locations;
3,649 guide posis ave being plaeed in
288 locations and eover about 18
roadside miles. In the contract addi-
tirmal guard rail, complete with posts,
brackets and railing, and a guantity
of guide posts were furnished and
stored at the two Maintenanee Sta-
tions within the limits of this eontraet
g0 that quick repairs or replacements
eonld be made on any sectiom dam-
aged by motor vehicles or other
causes.

Of the above length of guard rail-
ing, 1000 feet were left unpainted by
the contractor aecording to the terms
of the eontract to permit investiga-
tioms and experiments by the Division
of Highways laboratory to determine
the types of paint considered hest
suited to the protection of steel work
adjacent to the ocean where fog and
salt spray tend to rnst and deteri-
orate any type of steel work. The
experimental painting was performed
by State forees.

The section of road on which this
protection is being placed was graded
20 to 24 feet wide, generally by con-
viet labor, from 1922 until 1937 when
the road was finally opened to traffic.

(Continged on page 25)
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Yiews on Monterey Coast Highway betwesn San Luls Obispe County line and Big Sur showing installstiens ol stes! guard rail
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Arroyo Seco Fr.
Required 26 Br

NONSTITUTING the third unit

of the Arroyo Seco Parkway

-J connecting [am Angeles and

the ety of Pasadena, an additional

mile of this famouns f-w-r-ﬂ..l._*. WRN
wpetie] Lo traffle em November 1

The completion of this seetion from

Avenue 22 to Avenue 40 opens up 53

miles of the six-mili i Jeet which

starts at the sast ondd of the Fignerca

Street Brulge across the Los Anoeles

Kiver in Los Angeles and ends st
tilenarm Street in Pasadena

minve Fryuuema Sireet = the T il
origin of npnorth-bound 'F-l'\_.h (PR Ty
the Parkway s present  eondition
constitiutes a bottleneck and restriets
the frée and uninterrupted fiow of
truffle from the Laos Angeles down-
town area through the Parkway. At
the present time survevs and studies
are being made for an additional
rosdway northwest of and roughly
parallel 1o the existing North Fig
neron Streed

This project, which was deseribed
m the last issue of California Hirh-
ways and Publice Works, will extend
solithwest from Avenue 22, on the
east wmide of the Los Angeles River,
eross the river, and econtinos throneh

Elysian Park to Castelar Street. a
dstance of about one mile. The new
road will carry south-bound traffie
iy while the existing road will
carry sty north-boumnd traffe
FOR Ei THAFFI MOVEMEXT

Tentativ [HAaTIS thes ~m
sIr i al fOye n ths
‘igueron Strest extension projecti: a

'-r!-]:— arrosx the Los _1,.1.:.-'..,, River
[h‘.lil“n!]-': Li The firesn wf Fietilre
approximately 850 feet Jone : one to
rarty & park road sitnated withm
Elvsian Park over the proposed new
rofdway approximately 200 fest long :

anclher AN-foot brudee 1o earry the

new madway over Solano Strest - an
M-foot structure to earry the pew
roadway over Hishop Road, and »
bridge approximately 230 feet long
to enrry a new robd connestsd to Cas-
telar Street over existing Figueroa
; Street
From tap te bottom—Awve. 43 bridge over Freewsay and channel. SBervice road bridge over

channel in laft background. Grand Ave. bridge, Arroys Dr. bridge in background., Ave, ) In I:Iu~ construetion u_f the _,\rrq.J,...
40 bridge over Fresway and channel. Arroye Dr. bridge over Freoway in 8. Pasadena Seen freeway every considerntion was

[ Fourteen | (Novewber 1940) California Highways and Public Works



‘reeway Project
ridge Structures

glven to providing means of Paeilitat
mg rapil movement of traffe. Al
highway, pedestrian, and raileoad
cross traffic at grade has been elimi-
nated. The motorist will not eneoun-
ter & boulevard stop sien or an anco-
matie traffie signal in the entfire
length of the freeway, To aceom-
plish this regoired the constrocetion
of 26 grade separation strietores of
varions types at the lollowing loea-

tions :
PRONEOTS ANTY COBET
In Los Angeles
Projects Cost
Avonue 22 Bridge_______________**5165,000
Avenue 26 Bridge.. . - 42,300
Cypress Avenue [(Abutments
and Foundations for Future
Bridge} 164,000
Avenue 35 Rajllroad Bridoe 120,000
Pasadena Avenve Bridge.______ 190,000
Avenue 43 Bridge_______________ 45100
Avenue 43 Ramp Bridge 5,700
Sycamore  Grove Pedestrian
Bl e o et 30,400
Avenue B2 Parkway Bridpe |
Avenue 52 Channel Bridge | =105 400
Harmon Avenue Parkway Bridge | !
Hermon Avenue Channel Bridgs |
h Avenue 60 Service Hoad Bridge. 18,400
Avenue BD Bridge. o oo _. 58900
Marmion Way Bridge
Marmion Way Sarvice Road .. 58,000
Bridge |

South Pasadena
Hough Street Bridge ... 136,000
Arroyo Drive Bridge
Equestrian and Pedestrian

Underpass e TN
Grand Avenue Bridge |
Orange Grove Avenue Bridge| 50,200
Prospect Avenues Bridge I== 1
Meridian Avenue Bridge 23,600
Fremont Avenue Underpass) =
Fremont Avenue Bridge == b sl
Fair Oaks Avenue Bridge__ a0,400

$1,588,300
#* Inoludes Nooadwork.
The detailed plans of these stroe-

tures were designed cosperatively by

the Lios Angeles Clity Engineering

Department and the State Division : :

j of Highways, and the structures o
¢ themselves were built under the su- ' L

pervision of the Bridge Department - T :

al' the Division of Hirhways of the P

State of California. - % Al = T i

Several of the projects inelnde ex-

tensiong to former strucetiures over the

Top—View af Ave. 582 bridge over Freeway and Arroyvo Seco channel. Center—Wiew of
Marmion Way bridge crossing over Freseway and channel. Lower—Hermon Ave. bridge
{Continued on pags 18) ever Freeway. Bridge over channel is shown on right side of picture behind fence
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Reconstruction of 19th Avenue In
San Francisco By Gas Tax Funds

By GEORGE MATTIS, Engineer, City and Cooperative Projects, District IV

i California Sign Route No. 1,

will become, in the ordinary
course of events, ome of the major
rontes of recreational travel throwgh-
ont the length of the State, traversing
as it does the Paeific Ocean shore line
from Santa Barbara Connty to Hhaom-
boldt County.

While this route will be nsed more
for its recreational features than for
through travel, it will greatly eon-
tribute to the development in a com-
mercial way of the country along iis
voute.  The Division of Highways in
enoperation with Santa Croz Connly,

ST:\TE Highway Route 56, which

San Mateo County, and the City and
County of San Francisco, have been
reconstrueting State Highway Rounte
A6 between San Franeiseo and Mon-
terey Bay doring the past several
years as funds became available. The
entire leneth of this ronte within the
City of San Franciseo has heen re-
eonstrueted and widened to modern
standarids,

This route enters the City of San
Franeiseo on Junipers Serra Boule-
vard, at the city limit line belween
San Franciseo and Daly City. It fol-
lows Junipero Serra Boulevard to its
intersection with the Nineteenth Ave-

nue Extension, and thenee over the
Nineteenth Avenue Hxtension and
Nineteenth Avenne to the Golden
(ate Park,

Throngh the Park, no street has
been officially desipnated by the Divi-
gion of Highways as State Highway
Route 56; however, the Golden Gate
Park autliorities, in eooperation with
the W.I' A aunthorities, construeted a
divided roadway through the Park,
from Nineteenth Avenue at Lineoln
Way to Fulton Street at Park-
Presidio Boulevard.,

From this point, this ronte uses
Park-Presidio Boulevard to the south-

Views on Nineteenth Avenue, San Francisco, before {upper) and after {(lower) widening of pavement and setting back of residences

[ Sixteen |
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Looking north on Nineteenth Ave. scross Taraval 5t in San Francisco before (upper) and after {lowaer) thoroughfare was widenad

erly line of the Presidio Military
Reservation near Loke Street, and
thenee over the newly ponstroetad

Funston Avenue Approach to the
Golden Gate Bridge, deseribed in the
Mareh and May 1940 fssues of this
publication,

The territory in San Franciseo
traversed by State Highway Route 56
= throngh the westerly portion of the
eity and is throngh a highly devel-
oped residentinl distriet.  Boutherly
of Sloat Boulevard & large territory
is rapidly being developed for n resi-
dential distriet, and for the past sev-
eritl vears new homes have besn under
construetion at all times. This devel.
opment will, of course, inerease the
loeal traffie desiring to use State
Highway Route 56 to reach not only
the outlyving districts but also Lo reach
the business seetion of San Franciseo
by way of the Portola-Market Strest
arterial, or by way of the newly con-
strucded Golden Gate Bridge
approach and Lombard Stres

NINETEEXTI AVENTE WIDENED

The reconstruction of State High.
way Houle 58 an Ninsteenth Avenue,
between Sloat Boulevard and the
{iolden Gate Park st Lineoln Way
anid on Park-Presidio Boulevard from
Fulton Street to the Presidio, was

finanesd entirely from the 3¢ alloca-
tion for State Highways in the Cily
of San Francises, The entire projest
was designed by the Engineering De-
partment of the Department of Publie
Warks of the Uity of San Franeiseo,
mnder the supervision of City Engi-
neer John WJ. Casey, and was approved
by the State Division of Highways.

The ahgnment followed the lines of
Nineteenth Avenae from Sloat Bonle-
vard to Golden Gate Park, but the
widening was done in such a manner
as to avoid the destroetion or moving
of the larger buildings. The method
of alternately widening on opposite
sides would ordinarily have cansed
an irregularity in the alignment, but
ul Lhe suzgestion of Districl Engineer
Jdno. 1. Skeges, full sdvantage was
taken of the high summits and of
the topography of the distriet tra-
versed, and no one driving along this
highway is conseions of any irregi.
larity m the alignment of the road-
way, This deviation in direet align-
ment, however, did permit of n great
siving in the total cost of this project
by avouhing the destruction of expen-
sive apartment houses and other im-
portant structires

Nineteenth Avenue was widened
from a width of 70 feet to a width of
100 feet between property lines. On

Califormia Highways and Public Works (Nevember 1340)

this right of way there were econ-
structed two roadways having a total
width of 38 feet each botwoen eurbs;
n center dividing streip 5 feet in
width ; and portland cement conerete
sidlewalks 8 leet wide on ecach side
af the street. Hondwnys were paved
with a portland eement conerete pave-
ment 8 inches in thickness. The trav-
el whyv  was wurfuesd with an
asphaltie pavement 31 feet in width
and 2 inches in thickness, This see.
tion is 218 miles in length.

The ndditional right of way re-
guired to provide for the widened see-
tion eost ETG4.8305. The work was
done under publie sontrast at & total
eost, ineluding engineering, of 8534,
RS, The total cost of the Nineteenth
Avenue portion is therefore &1.209..
220, This project was divided into
four sontracis of approximately one-
half mile in length sach. The Fav Im-
provement Company was the contras-
tor on one section and Charles L
Harney on the other three sections,

(On Poark-Presidio Boulevard, the
alignment followed the lines of the
then existing roadway from Fulton
Streel to the Presidio. This boulevard
passes through the center of a planted
eity park, parallel to and between
Funston Avenue and Fourteenth
Avenue.
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Looking north on Park-Presidia Beulevard, San Francisco, before [(upper) and after (lower) new divided pavement improvement

WIDE ROADWAY

Originally this section was paved
with an o0il maeadam pavement 350
feet in width, The new pavement was
extended 24 feet on each side into the
Park area, and two portland cement
conerete roadways were consiructed
24 fect in width each and 8 inches in
thiekness, No parking is permitted on
these roadways., They were surfaced
with 2 inches of asphaltic concrete
pavement. A dividing strip 5 feet in
width was construeted on the center
Tine,

The total width from the westerly
property line on Funston Avenue to
the easterly property line on Four-
teenth Avenue is 240 feet. The Park-
Presidio Boulevard is construeted in
the center of this 240 foot wide park.
The footpaths on each side of the
roadway were not disturbed by the
new constriuction. There is a bridle
path between the new roadway and
Funston Avenne, which also was not
disturbed by the new construction.
The length of the improvement from
Fulton Street to Lake Street is just

e mile, The total cost of this im-
provement, including engineering,

was $147,890, Charles L. Harney was
the contractor on this seetion.

The total eost of the reconstruction
of State Highway Houte 56, financed
from the 3¢ State Highway Fund, for
these two projects is $1,447 110,

[Eighteen]

The officials of the Division of
Highwavs are well pleased with the
liearty cooperation of the Engineering
Department of the eity in the prepa-
ration of the plans and specifications,

BRIDGE

GOLDEN GATE

and in the eonstrietion standards pre-
geribed for this project, which were
in eonformity with the standards
maintained by the State.

(Continped om paggs 26)
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Arroyo Seco
Project Required
26 Structures

1 tinued from page 157

Arroyoe Beeo Channel to  provide
ergsxings over the ndjacen! Parkway
A similar type of construction was
nsed in making an extension or addi-
tion to these stroctures so that the
whale system wonld pravide a unl
form and plessing appearines,
Completely new struetures ineorpo-
rate the latest methods of modern des
sign standards.  Many of these are
of the rivid frame econerete type
which allows for the coustruetion ol
longer spans and provides o moxi.
mum of under-clearance with o som.
paratively smaller varation in grades
of the sepurated rondways.  Aesther-
iow and economy were given foremost
consideration in the design of all the
structires. Simplicity and grace in
line reault in hurwony throughout

RAILROAD CROSSINGS

There are two loeations onm  the
Parkway which will be ¢rossed by the
Upion Pacifie and Banta Fe Ragl-
ronds. At Avenue 85 there s a dou-
ble track railroad strocture 260 feet
in length with a 113-foot channel span
amnd roadway spans of 76 feet nnd
68 feet.  The superstructore & B eon-
timaons steel girder desipn.  During
eonstroetion the Union Paeific and
Santa Fe railroads operated over u
300-foor timbep shoofly |restle,

At Fremont Avenoe aoother pail-
road strmeture 8 provided Tor both
the Banta Fe and Union  Pacific
tracks aeross the Parkway. 1t s a
dooble track stroeture with a steel
girder span of 140 feet, The girders
for this struoeture, a total of three,
wore #ssembled completely in the
shop and hanled to the job at night
hy truck and trailer while traffie den-
sity was at a mininom.  These girders
are 140 feet long, 10 feei deep, and
weigh 67 1ons each.

At Fair Oaks Avenune a double
track bridge over the Freeway is he-
ing provided for the Pacific Hleetrie
Railway in conjonetion with the ve-
hivnlar strueture.

Inelusded in the Arroyo Drive ani
Grand Avenue project was the con.
straetion of an eqnestrian and pedes-
trinn tupnel.  This structure is 168
foet long with an inside width of 16

October Traffic on State-Owned
Bridges Maintains High Level

RAFFIC on the San Fransiseo-
Oakland Bay  Bridge  during
tretoher sontinued to he wvery
hizh even though the Golden Gate
International Exposition is no longer
operating,
Duarine the month 1,424,822 vehi-
vles nsed the span,
Coineident with the sequisition of
the Carquinez and Auntioeh bridges
by ihe State on September 16, (olls

on these structures were rediuced on
most vehicle clissifieatione. While it
is too early wver o determine defi-
mitely the effect of these reductions
on traffie, it is quite clear that there
hus been a substantial increnss in
vl e,

(etoher traffic on Lthe San Fran-
viseo-Onkland Bay Bridge and the
Carguinez and Antioch hridges is
tabulated below:

8an Francisco-
Oakland Bay  Oarguinez Antioch
Bridge Bridge Bridge
Passenger autos and auto trailers____ 1,302,766 261,192 15,539
Motoreycoles and tricars. 4,769 870 125
Buses _______ . 18,362 4,665 183
Trucks and truck trailers 74,601 23,326 4151
AT R e e e e P 23,424 106 16
Total Vehicles ___ 1,424 822 280,048 20,024

feat and n elenr height of 10 feel, T
inchies.  Automoetic lghting fomlities
wre provided,

OF the 26 siretures on the Parkway,
17 of them carey trafie of one form
or anotler over the Freeway, 13 are
for vehienlar traffie only, two for rail-
rod traffie only, one for pedestrian
traffic only, and ooe carries both ve-
hicular traflic and two tracks of the
Pacific Electric railrond.  The eques-
trian and pedestrian tonoel s the
anly structnre under the Freeway,

There are 12 new struclures over
the Arrove Seeo (Channel, five of them
sontiguons with the aforementioned
bridges over the Freeway. The other
seven strucfores are entirely  inde-
pendent and only span the ehannel,

Avenne 26 ind Avenus 60 Bridges
over the Freewsy dare extensions to
bridges whicth spanned the Arrovo
Heeo Chonnel prior to constrostion
of the Freeway,

The Cypress Avenne project con-
sists of pbutmenis and foundation
sonatrnetion only for a future bridge
conaisling of two 35-foot lanes to
warry traflic over the Freeway.

ut of the total eost of approxi-
mately 12,000,000 for the entire
Arroyo Beeo PParkway projeet, the
structures will cost sbout £1,600,000,
This figure ineludes some ineidental
rond work ineloded in three of the
bridee contracis

California Highways and Public Works (Nevember 1940)

Obvionsly a projeet of this magni-
{iile, however desirable, vonld not be
finaneed by u single agency, The
Siate’s 11 eent gas tax fund muost be
useil in the maintenagnee aond con-
struction of approximately  ffteen
thousand miles of primary and see-
ondary roads.  Nor could the oity or
cornty of Los Angeles shoulder the
entire fiseal responsibility.  The proj-
et therefore was flnancsd by joind
eontributions from funds of the piry
of Los Angeles, the eity of Sowih
Pasadenn, and the State and Faderal
Clovernments. The finansing, plan-
ning, preliminary investigation, de-
sign, and constroetion of a projeet
vomubining so many units and involv-
ing so0 many operations required eom-
plete eoordination of all the interested
ngreneies,

The utmost esoperntion was re-
guired among the various eities amd
the State to plan and ecordinate work
so that eneh grade sepiration stroe-
tore would tie in with oltimate plans
favarable to ull concerned. The prob-
lem of woving the many faeilities
owned by public utllity companies
is one example of the details invelved,
Provision had to bs made for moving
these facilities to pther loentions or
four nstalling conduits, ste., for car-
rving them on or through the stroe-
tures,
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San Jose Subway Eliminates

9-Track Railroad Grade Crossing

By J. E. BURKE, Resident Engineer

Street has long been one of the

most heavily traveled arterials in
the porthern part of that Sgata Clara
County eity, doe to the faet that it =
the only street which provides a
direst eross-town connection between
El Camino Real (17. 8, Route 101)
and the Rayshore Highway [ Route
101 Ahernate All other streets
north of Santa Clars Street either
stop at the SBonthern Paeifie tracks or
nt Guadalupe Creck and traffle axing
these wtreets 1 required to make
numerons right angled turns in onder
to find existing grade erossings over
the tracks or bridges over Guadalupe
Creek,

Polhemns Street, however, erossed
pine tracks of the railrosd st the
north end of the Ban Jose yvards. Over
these fracks, daily, poss eighty-odd

IN the eity of San Jose, Polhemus

scheduled passenger traips—about
half of which eross Polhemns doring
the peak vehiele trafie hours of 6 to
Boam amd 430 o 7.00 p.m.

In waddition there are numerous
freight schedules per day and many
switehing operntions. Thus, delays to
Palbewus Strect traffle were freqnent
and lengthy amd made the grade
erossing n dangerous one.

HAFLEGAD COPFERATES

In 1924 the officials of the city of
San Jose instigated the constroetion
of a grade separation on this arterial
By 1927, negotiations had progressed
to the point of active cooperation with
the Southern Pacifie Company. How-
ever, & few years later, the tentative
plans which had been formnlated were
shelved

With the advent of the Federal

- -
L-._...,Jﬂltl:llzt.-l.#. AT i e P i

'

:
IR

e o

Ald Grade Separation Foods for
Femler Roads, the eity of San Jose
again proposed Polliemus Street as
worthy of consideration Federal
funds were advaneed for the work
and plans and speeifieations  were
drawn by the Bridge Department of
the State Division of Highways, (n
danunry 17, 1940, Contractor Barl W,
Heple of Ban Jose snbmitted a low
bid of #130.49740 for the eonstrue-
tion of u subway st this location amd
was awarded the contract

Work embraced under this contract
provided for earryving the nine tracks
of the railroad on an overhend stroe-
ture consisting of 24-inch steel beams,
supportal by reinforesd eonerete
abutments on spread footings on cust-
in-place conerete piles.  During eon.
struction operations, two of the nine
tracks were removed bhot the other

View of Polhemus Street Cromsing in San Jose before improvement where highway crossed nine tracks used by eighty trains daily
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MNew Polhamua Strest underpass Ir Ban Joss eliminating dangerous railread grade crossing an heavy trafic highway arterial

sevel were kept available to the move-
ment of railroad traffle at all times
exeepl during the construction of the
temporary timber railroad trestle

ONLY EHORT INTERRUPFTIONE

While driving the temporary
trestle piles and setting the caps,
stringers anid decking and while set-
ting the structural steel, one track At
a time was removed from serviee [or
short periods.  The work of ereeting
and removing the trestle, of setting
structarn] steel and of areaoging
tracks, switches and sigmal faeslities
was done by the railroad company
equipment and forces under an ngree-
ment with the State at an estimated
eosl of about S48 (0K

Ineluded in the railroad s estimate
was & figure of approximately $6,0040
for the driving of 161 steel shells for
foundation piles under the seven
tracks in operation. As the tempo
rary trestle eonstruction progressed,
it became apparent to the enginesrs
that, considering the volume of train
operations per day and the design of
the trestle, it would be impossible for
the raillroad crews to drive these
shells either within a reasonahle
length of time or within the amount
of money estimated by them for the
wark,

In order that the railrosd erews
anid equipment might perform this
work, it would have been necessary to
ghift or remove the ties, rails and
timber stringers 10 allow driving each

ghell in the position shown for it on
the plane. A follower would nlso
hinve been necEssAry 1o seciife pimnmper
penelration amnd bearing of shells
and, ns these shells were pot the type
which uses a mandrel, it was fearsd
the process would be slow and awk-
ward, Peak driving under these eon-
ditions was estimated to be pot over
weven shells per #lght-hour shift

BHORT FILE HAMMER LYADS

Aflter numerons sugpestn] methods
had been advaneed, 11 was decided o
drive the shaells from onder the
trestle, by sonstructing a i!m'inl sl
of short leads for the pile hammer
An extra work order of approximately
#4800 was issned in favor of Con-
tructor Heple. The special set of
short lends was made and attached 1o
i one and n half yard rig wi*h a short
erang boom. As vertical clearance be-
tween footing and the bottom af the
trestle stringers was only about 22
foet, and as the double acling steam
hammer used took up aboui nine and
a half feet, it was necessary to drill
eight to ten feel with post hole
augers, set the shell iuto the hole and
spol the leads and hammer over it
With this method an average of 40
shells per eight hour shift were
driven. Approximately 1200 and
19 eight-hour shifis of labor were
known to have been saved.

The completed structure provides a
26-fool elear roadway through the
abutments, flanked by 4-foot side-

Califormia Highways and Public Works (Nevember 1940)

walks on ench slde.  An additional 11.
foot lane for vehieular traffie is pro.
vided on either side of the strustore
proper for traflle ascending from the
depresacd portion. At the Stockion
Avenne intersection, two triangnlar
shaped traffie  slands were con.
structel, providing one 11-fool lane
each way for trafMle sither entering or
leaving Stockton Avénne.

Four-inch-thick comerete slope pav-
ing slabs were constructed on all et
slopes. Perforated pipe underdrains
under the portland esment conerete
pavement and slope paving provide
for stable subgrade conditions.  Ade-
guate eatel basins and other drainage
facilities tuke care of the roadway
drainage, All drainage flows into a
sump at the southeast corner of the
structure, whenee it s pnmped by
either of two aliernating eentrifueal
pumps into & 24-inch storm sewer of
the siiy's system

The steel beams supporting the
nine tracks of the railroad are hidden
from view by reinforeed econcrete
facia beams which span the abut-
menis at esch end. On the inner side
of the faecin beams shelves are pro.
vided which earry one side of a
“multigrip”” walkway plate that
spans the space between the steel and
facia beams.

Stockton Avenue, at its interseetion
with Polhemns Street, was lowered
approximately two feet. This necessi.
tated the resurfacing with asphalt

(Continued on pags 18)
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Looking up new Clarksville grade on the realignment of U, 5. 50 betwean Folsom and Placerville

Realignment of U.S. 50 Reduces
Curves and Miles East of Folsom
By H. F. SHERWOQOD, Assistant District Office Engineer

HE mew seetion of T 5. 50

I hichway between three and

three-fonrths miles east of Fol-
gom and two and one-Fourth miles east
of Clarksville which hag been under
eonstruction during recent  months,
was opened to traffie late in Oetober.
The new unit is a portion of State
highway Houte X1 and a link in the
eomnection between the populons San
Franciseo Bay and Bacramento Val-
ley regioms and the Lake Tahoe and
American River Canyon recreational
Alr'eas,

The old road between Sacramento
and Placerville was eonstrocted be-
tween 1915 and 1920 and was
naturally designed to serve travelers
who considered 35 miles per hour to
be a high speed. The short radins

[ Twenty-two]

eurves, which were not particularly
objectionable at these lower speeds,
constituted  definite  harards  when
higher speeds beepme usnal and this
road is being reconstrocted to modern
standards as fast as money becomes
available.

The new road thronghout this sec-
tion consists of a plant-mixed sor-
faemg 22 feet wide by (1.21 of a foot
thick on a crusher run base 23 feet
by 0.4 of a foot. The project was
designed on the basis of a minimuom
passing sight distanee of 1600 feet,
except at a few loeations where the
character of the terrdain made modi-
fications necessary.

In order to enhanee the safety of
the project at the vertieal eurve near
Station 350 where one such modifi-

cation was required, four traffie lanes
were provided. Fonr lanes were also
eonstructed at the one gprade erossing
on the project. This grade erossing
is protected by flashing light signals.

There were many short radins hori-
gontal curves, some with radii as
short as 100 feet, and many sharp
vertieal enrves with wvery limited
sirht distance,

The narrow width and poor align-
ment and grades made the old road
entively inadequate to meet the traffic
reguirements of the larger number of
cars and the higher speeds which now
prevail.

During the summer months the
ordinary commercial and passenger
traffic  between Sacramento and
Placervilla is greatly angmented by
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Top and bottem pictures of U. 5, 50 realignment sast of Folsom show where 4 lanes were provided to enhance safety on wvertical
curves. Center picture is view of a cut through solid rock where blasting was necessary
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East of Clarkavilla the new straight routes, aliminating numeroun sharp curves, affords smcellent sight distance

an nereasing amount of teavel to the The econtrast in standards used on eubi¢ yvards of material, part of
American River and Jake Tahoe the old road and new road is broaght which was solid rock Wherever
recreational areas.  Due to the in oul both in the table below and the possible excavation was done by
areasing popularity of snow sports mip showing the loeation of the tractors  and large earryalls In
during the st few years the winter |H'II11I:'I:'1. rock ocuts, hlusting was done where
traffle has also increased. r Y 4 o4 gz necessary, the materinl being exea-

Tha minimnm radius of survitore a 95 EE ;! vated by power shovels and hauled
is 1,500 fest exeept at the conneetions 7 dc g - by five-cubie yard dumpsters. These
to the old road and the maximum ! ¢! a 3 dumpsters were close coupled For
grade rvate in 7 por cent, The new FE ' eaxy handling and the body so bal

Py e m" 4 anced that when a eateh was tripped
ld Road. Jeml. 1 . 1883 R TN . " " W by  orravtty
New Road 5.8 mi 1,500 ft. 304'02 7%  'he load was dumped by gravit)

aliTnment 8 moeh more direct than
the old, resulting in a distance sav-

meg of aboot 1.9 miles. The total They were capahle of L'nln]turuliu-lj'

length of tha new project is 554 The eonstruetion of this projeet high speeds over short distances and
miles required the moving of about 400,000 {Continued oa pape 35)
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Operation of State Toll Bridges

By RALPH TUDOR, Principal Bridge Engineer

N September 16, 1840, the Cali-

fornia Toll Bridge Authority

purchased the Clarguinez and
Antioeh toll bridges, and the re-
sponsibility for operating and main-
taining the two structures was given
to the San Francisco-Oaklond Bay
Bridge organization of the Division
of Highways, By thus consolidating
the work, it will be possible to realize
many eaonomies and at the same time
gain the advantage of nniform poblic
relations on thess State owned and
operated bridges,

While the general supervision and
muech of the detail work will be ear-
ried on at the Administration Build-
ing of the Bay Bridge, the detailed
residence  supervision of these two
stroetures will be handled from the
office of the Carquinez Bridge. This
assignment has been given to Mr.
(. R. Davis, Associate Bridge Engi-
neer. A foree of toll collectors, an
offiee personnel. and a small mainte-
nanee organization are under his im-
mediate eonirol. The heads of the
variots departments of the San Fran-
eisgo-Oakland Bay Bridge have been
assipgned the supervision of the eor-
responding departmenis on the other
bridges; however, in all eases this
supervision is exereised through Mr.
Davis. In this manner the immediate
administeation i reinforeed with

adequate and proper authority,
The toll eollection forees for these
bridges are now being fually organ-
ized. This has mvolved the training
of new eollectors and the school work
involved has been earried on at the
Bay Bridge under the observation of
the experienced stalf on that strue.
ture. As the new colleetors have be-
wome familine with handling  toll
registers, seales, and other equipment,
and have learned to work efficiently
and vourteonsly with the heavy
volume of traffle that crosses these
bridges, they have been given their
permanent assignments.

Only the very minimum of ae-
vounting is done outside the Bay
Bridge office. At each bridge the
cash s counted and deposited and
the traffie records compiled, All bill-
ings for eredit charges are made up
and mailed from the Bay Bridge,
All requisttioning of supplies, prepa-
ration of payrolls, and bookkeeping
i likewise eonducted here.

There will be a minimum of main-
tenance personnel kept continuously
on the Carquinez and Antioeh
bridges. For the present this will be
suffieient to handle emergencies only
but a smull regular paint foree will
be organized later, All other work
that is not handled by eontraet or
service agreement will be aceom.

Realignment of U. S. 50

(Continned from page 24)

were found to be very satisfactory
on the type of work for which they
were used.

Compaction in addition to thut
seeured by the osual watering and
rolling was seeured by routing the
heavy carryalls over all portions of
fills on which they were working.

Hemstreet and Bell, the contractors
on thizs project, made good progress
and were able to somplete the work
about a month before the specified
completion date, at a total cost of
approximately #$241,000, The resi-
dent engineer for the State was Mr.
J. W, Corvin.

Drainsge facilities required were

——

plished either by temporury assign-
ment of men from the Bay Bridge or
by sending the work to the Bay
Bridge shops.

A physical inspection of the
bridges at the time of aequisition
showed them to be in generally good
condition, The Carquinez Bridge is
in an especially good state of repair
and, outside of A nominal amount of
spot  painting and a few repairs
around the loll plaza, there is little
that needs to be done. At the Antioch
Bridge some repairs will be necessary
in eonneetion with the reinforeed
conerete approaches. Also, many of
the piles in the dolphins and pier
fenders must be replaced. The most
important change planned at (his
siructure is & new toll plaza. Hore-
tofore there has been a small booth
located on the lift span. The bridge
ig so narrow that this booth must be
shifted from side to side to accommi-
date loaded trucks. Furthermore, al-
though the toll schedule has been and
18 still based upon weights, there
have been no seales, The tolls for
trucks have generally been arrived at
by guess and by compromise. This
method i guite unsatisfactory and
to correct it 4 small toll plaza with
scales is planned to be placed om the
highway adjacent to the south end of
the bridge.

mostly of standard types. There were
severnl springy areas within  the
limits of the project where perfor-
ated metal pipe underdrains were
provided to care for the drainage.
During eonstroetion several more
areas of this type were encountered
and 1t has been necessary to inerease
the amount of mnderdrain constroe-
tiom eonsiderably,

At the erossing of Carson Creek,
after o comparaltive study of several
types of structures, it was decided
that the most economical installation
wonld be a triple 10-foot by 10-foot
reinforeed conerete box eulvert, 103
feet in length. Due to the excellent
foundation conditions, it was possible
to eliminate the customary bottom
slab in designing this strueture.

California Highways and Public Works (November 1540)

Reconstruction of
19 Ave. in San Francisco

{Continued from pags 18)

The travel on State Highway Route
56 in San Franecisco sinece it was Te-
construeted has inerensed to such an
extent that the eity authorities, in co-
operation with the Division of High-
ways, have found it necessary to de-
velop plans for facilities to provide
relief for the congestion now expe-
rienced at pivotel points. A eom-
parison of the traffic now passing
through intersections on this route
with that of 34 years ago indicates
the inereasing use of this route and
development and oecupaney of the
western portion of the eity.
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The grade descends by oasy curves to the Coachella Valley desert floor between Palm Springs and Indio

ighway From Palms to Pines

By A. EVERETT SMITH, Assistant Highway Engineer

r I VHE scenic Palms to Pines High-
way (Htate BRoute 64) was for
vears a vision in the minds of

progressive  citizems  of  Riverside

County. Due to their efforts it is

now a reality of the most vivid sort.

It branches from the Palm Springs-

Indio Highway at a location adjacent

to the precisely groomed date palm

gardens of the upper Coachelln Val-
ley, From an elevation of 240 feet

above sea level it bears southerly on a

straight line for about three and one-

half miles across alluvial plains rising
to the foot of the mountaing at Dead

Indian Creek, Meeting the moun-

tains, the highway winds its way over

the steep rocky and caetus covered

slopes, by means of sweeping eurves

that admit of comfortable riding.
Along this portion of the highway
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from the turn-outs provided at van-
tage points are vivid panoramie views
of the distant broken mountain
ranges, the deserts and farms and the
Salton Sea in the Coachella Valley
helow,

S1ill ascending, it on a less severe
alignment, it parallels Deep Canyon,
passes throngh Pinon Flats, swings
past the Santa HRosa Mountains,
throngh the Santa Rosa Indian Hes-
ervation and over a summit at an ele-
vation of 4980 feet, Thi= summit
divides the water sheds of the Salton
Sea and the Pacifie Ocean,

From here the highway leads
through the Hemet Valley, past Lake
Hemet and on until it meets the Tdyl-
wild National Forest Highway at the
Idylwild Hesort Junetion.

This end of the highway is throngh

forests studded with large pines and
completes the name * Palms to Pines. "

Varied is the scenery and numercus
are the attractions along this drive.
Ban Jacinto Mountain to the north,
at an elevation of 10,800 feet, precip-
itously slopes to the fHoor of the
desert at Palm Springs. Fine cattle
range on adjacent pastures. A side
road leads to Ramona’s grave, Hunt-
ing areas annually attract ounmerons
sportsmen. Tree covered mountains,
rugeed ranges, deep eanyvons and the
desert all offer attractions to this
route,

Unlike many a road that began as a
trail and grew up to be a highway,
this one was originally located and
eonstrieted under engineering super-
vision through relatively undeveloped

{Continued on page 287
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Gcenes an roule of Palms tc Pines Highway from mountaing ta dessrt. AL top, a beautiful pisce of divided highway out af Hemel
Center—Picturesque rock formations on grade. Bottom—Flowering trees border road
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October Highway Bids and Awards

AMADOR COUNTY—DBetween Tone and
2.0 miles southerly, about 1.6 miles to be
widlened nnd surfaced with plant-mixed sue-
facing over gravel base. Disprict X, Route
97, Bection A. Coentraet awarded to Prede-
ricksen & Woesthrook, Saeramento, 105878,

BUTTE COUNTY—At Campbell Creek
Overflow, sbont 6§ miles northwest of Oro-
ville, 8 reinforeed concrete bridge to he con-
structed and about 0.5 mile of approaches
to be graded and =orfoced with erusher ron
base and senl coat, Dizteiet TTT, Route 87,
Bection B, F. Kavs & W, Younie, Stockton,
E&ﬂ.ﬁﬂ'ﬂ Tingineer's Lid., Sacraments, $19,-
Al M, A. Jenkina, Saocramento, fﬂ.ﬂﬁl
Contraet awarded to Frank J. Reilly, San
Francises, S16,1106.

BUTTE COUNTY—At Buotte Creek
about four miles southeast of Uhies, abhout
0.5 mile in length, construeting s geaded
rotidbesl and eonseructing  plaint-mixed sur-
facing on crusher ron base.  District 111,
Route 87, Section B, Hemstreet & Bell,
Murysville, 313,146 : Clande ¢, Wood, Lodl,

12,507 : Johnston Roek o, Ine, Stockron,
17,178, Contenet  awarded (0 Wayne
Younie, Clhicen, $12042,

FREENG COUNTY—Three
acrosz Jacalitos Creek and everflo
four miles southeast of Coalinga, to be con-
strncted, District VI, Route 1838, Seetion A
Trewhitt-Shields-Fisher, Fresno, 818,281
Jourdan Conerere Pipe Co., Fresno, 820,097 ;
L. D Tonn, Laodi, $21.90956 ; Albert H. Siemer
& John Carcano, Ban  Anselmo, S22 506,
Contract awarded to . Kpus, Stockton,
F18,243.

GLENN COUNTY-—-At Butte City, exist-
ing bridge across Bacramente River to be
removed, Distriet T11, Route 45, Section B,
Wixson & Crowe, Shesta Dam, $24 500 ¢
Kisa Crane Service, Berkeley, $15,888; J, 8,
Metxrer & Bon, Los Angeles, 000 Trank
J. Reflly, Ban Franeiseo, $13,851; M, A,
Jenking, ﬁnc'ramentu. 210,835, Contraet
awnrded to Les J. Immel, Berkelay, $7,750.

EERN COUNTY—Betwoen Famoso-
Woody Road snd Deepwell Ranch, about 5.6
miles to be graded and road-mix sorface
trentment applied. THsteiet VI, Route 1240,
Heotion B. Fredericksen & Weatbhrook, Sac-
ramento, $E0477: DBasich HBrothers, Tor-
rance, $90.230: Maeeo Construetion Co.,
Clenrwnter, $00,645; J, B, Haddoeck, Ltd.,
Pagadena, #MO73; Hexroth & Rexroth,
Bakersfield, £95478; A. Teichert & Son,
Ine., Bacramente, $06,462 ; Louis Biasottl &
Hon, Btockton, 898,630 ; Gibbong & Reed Co,,
Burbank, $104620; Heafer-Moore Co. &
Fredrickson & Watson Construetion Co,,
Cokland, B10T,168; A, 8. Vinnell Co., Al-
hambra, £116502; TLang Transportation
Corp., Loz Angeles, £118,0913; Brown Mate-
rials Ca., Ltd., Avenal, $118.206; Johnston
Rock Co., Ine., Btockton, 31224972 ; Rhoades
Bros, Los Angeles, %10 4 505 Contract
awarded to  Griffith Co, Los Angeles,

LOB ANGELER AND ORANGE COTIN-
TIESE—Hix miles east of Long Beach, a rein-
foreed concrete hridge aceross Ban Gabriel
River to be congtructed and abont 0.2 mile
of roadway to be graded and surfoced with
plant-mized surfacine. District VIT, Route
TH, Section= A A, PByerts & Duun, Los An-
geles, $47400: Martin & Schmidt, Contrac-
tors, Long Beach, $47.500: Carlo Bongio-
vanni, Los Angeles, 348348 : Oscar Oberg,
Los Angeles, 852860 ; T, 8, Metzger & Son,
Los Angeles, 853,942 Oherg Bros., Los An-
peles, BG5.605: R, R, Bishop, Long Beach,
65,880 Dimmitt & Taylor, Loz Anpeles,
RNA125; Griffith Co., Log Angeles, S60.817.
Oontract awarded to J. K, Haddoek, Lid,,
Pasadena, $42.403,

MONTEREY COUNTY-—Retween Peaeh-
tree Valley and Mustang Ridge, about 4.6

bridges
about

[ Twenty-eight]

miles to be graded, surfeced with imported
Borraw dnd rmﬂ-m_[xq:d surface trentment fo
be applisd.  Dhstrict 'V, Route 10, Section
B0, Fredericksen and Westhrook, Saera-
mento, E197.117: Louis Biasorti & Son,
Stockeon, 197,920 N, 3. Ball Bons, Rerke.
ley, $198851 ; Heafey-Moore Co. & Fred-
rickson & Watson Construetion Co., Oak-
lnnd, H201487; Maceo Construction Co.,
Clearwater, £325.760; Clarenes Urow, Los
Angeles, 3220075 ; A. Teichert & 2on, Ine.,
Bacramento, $242.041.  Contract awarded
to Harms Bros, Bacramentn, STRT013,

RIVERSIDE COUNTY—Betwesn Elsi-
nore and Coronn, from 8 to 10 miles north-
west of Flsinore, about 1.7 miles to be
grided amd poad-mix surface treatment to
he applied, THstrict VIII, Route 77, Sec-
tions , T A, B, Vianell Co., Alhambea,
BOEAM; T K. Haddoek, Thd, Posadena,
201,813 ; Hexroth & Rexroth, Bakersfield,
H04.722; Matich Pros., Elsinore, 564,736
Griffith Co., Tos Angeles, 867479 Thimmitt
& Taylor, Los Angeles, 220 Daley
Corp., Han Diezo, $73.928 : Chae. H. John-
ston, Los Angeles, 875658, Contraet

awarded to Oswald Bros, Tos Angeles,

57,140,
BAN RERNARDING COUNTY—At

Malsga Underpass near Fontana, widening
with portland cement conerete and plant-
mixed surfacing. Distriet VITI, Route 9,
Bection A, Cleorge Herz & O, Han Ber-
navdine, &T047: Matich Pros, Elginors,
#0.681. Contract awarded to Vido Kovace-
vieh, South Gate, 84,0587,

Guard Rail Installed

{Contlnued from page 123

A 20 foot oil mix surfacing using
Ioeal materials has now been eom-
pleted throughout this entire seetion
which provides a very rideable sur-
face. Becanse of the precipitous
nature of the terrain, construetion
necessarily involved a great deal of
eurvature some of which i guite
sharp with limited sight distanee, but
the grades generally thronghout this
section are verv ressomable.

This seetion of the Roosevelt High-
way (sometimes known as the Car-
mel-San Simeon Highwayl lies en-
tirely along the ocean at the foot of
the Santa Lueia Range of mountains,
It is one of the most seenie highways
in California, and that it is nationally
so reeognized is evidenced by the
large number of cars from eastern
states which annually pass over it.

The Union Paving Company, eon-
tracior on this work, has made very
satisfactory progress and it appears
at this writing as thongh the project
will be eompleted within the 100
working days allotted. Mr, Panl T,
Wagner was Inspection Engineer for
the Thivision of Highways.

Highway from Palms
to Pines

(Continoed from page 26)

Aleis. l{.f‘.’:":!}l’ll’lﬂisﬁ.&ﬂﬂﬂ AUrveys Wers
made on several altermates by the
county of Riverside, the present vout-
inge being chosen from a cost and use
standpoint.

tonstruetion was started in 1929
by the county of Riverside using
prison labor and by 1931 approxi-
mately twenty-three miles of graded
roadway was completed. From 1931
to 1932 the T, 5. Forest Service,
under a contraet, econstructed a ten
mile section and during the same
period the Riverside County Road
Department built the easterly four-
mile portion. Surfacing was placed
in 1933 by cooperative effort of the
1. 5. Forest Service and the Riverside
County Hoad Department, under at-
tention of the T, 8. Burean of Publie
Roads,

The road was built in general to a
twenty-two to twenty-four foof road-
bed width, and about seventeen and
one-halt miles of rock subgrade stahil-
izer was placed before the surfacing
was applied.

This route was adopted by the State
a8 a State highway in 1933, Since
coming into the State Highway Sys-
tern, the entire length of snrfacing,
which is of the oil-mix type, has been
ecovered with seal eoat, and about
seventy-five hundred feet of guard
rail has been placed along the most
winding of the prades

San Jose Underpass

{ Continued from page 21)

conerete  of almost one-half  block
either side of Polhemus Street as well
as about one-half block back on Pol-
hemus, New curbs, gutters and side-
walls were also constructed on Bioek-
ton Avenue where the existing faeili-
ties of a like type had to be removed
dne to line or grade changes,

The new subway was opeped to the
public at 11.30 am. on Saturday,
Owetober 19, 1940, after ribhon-cutting
ceremonies which were unique inas-
muech as not a single speech was made,
or, as a Han Jose newspaper put it:
"“The new subway ‘left them speech-
lege,* ™

(November 1940) California Highways and Public Works
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