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Water Authority Approves
Proposed Legislation for
Central Valley Project

NDER the leadership of Gov-
l I ernor Culbert L. Olson the

Water Project Authority of
the State of California is actively en-
gaged in the consideration of policies
and a program to be formulated for
the operation of the Central Valley
Project by the State, partieularly
with respect to the disposal and dis-
tribution of water and electric power
to be made available therefrom.
Negotiations are in progress with the
Federal Government which is now
constructing the main storage and
eonveyanes nnits of the project under
eongressional anthorization and ap-
propriations, and State legislation has
been prepared and introduced at the
present session of the Legislature to
effecet the desired objeetives.

The Water Projeet Authority is
the ageney ereated by the Central
Valley Project Aet of 1933 to ad-
minister the Central Valley Project
on behalf of the State. Tts present
membership  comprises Frank W,
Clark, Director of Publie Waorks,
chairman ; Phil 8. Gikson, Director of
Finance ; Charles G. Johnson, State
Treasurer; Harry B. Riley, State
Controller and Earl Warren, Attor-
nev General,

The Exeentive Officer is Edward
Hyatt, State Engineer and Chief of
Division of Water Resources of the
Department of Public Works, A. D.
Edmonston, Deputy State Engineer,
is acting secretary. The technical and
legal work of the Anthority is con-
duneted by the staff of the Division
of Water Resonrces.

INITIATED BY GOVERNOR OLSON

Negotiations with the Federal Gov-
ernment coneerning the policies and
program for the operation of the Cen-
tral Valley Project were initiated by
Governor Olson in a lefter to the
Secretary of Interior on February 15,
1938, in which was submitted a pro-
posal that the State throngh the
Water Projeet Anthority enter into
a contract with the United States pro-

—
F—Water First Says

Project Authority

The Water Project Authority
adopted the following resolu-
tion defining the policy of the
board:

WHEREAS, It iz the intent
of the Central Valley Project
Act of 1933 that the Central
Valley Project shall be operated
primarily for the furnishing of
water for the various purpozes
therein set forth, and second-
arily for the generation of elec-
tric power; and

WHEREASB, It is necessary
that electric power from the
project shall carry a major por-
tion of the cost thereof in order
that the project may be a sound
and economic undertaking;

NOW THEREFORE, BE IT
RESOLVED, By the Water
Project Authority of the State
of Californin that the works of
the Central Valley Project shall
be managed and operated, the
eleciric power from the project
renerated, distributed and dis-
posed of to obtain the maxi-
mum revenue therefrom con-
gistent with a reasonable price
for electric power and the pri-
mary requirements for water,
and the revenues from the proj-
ect applied, to the end that the
cost of water to the ultimate
consnmer ghall be fair and rea-
sonahble,

EEIT FURTHER RE-
SOLVED, That the Acting Sec-
retary of the Authority is
hereby directed to transmit
copies of this resoluiion to the
Governor of the State of Cali-
fornia and to members of the
Legislature,

if

viding for the Authority to operate
and maintain the project upon com-
pletion; to repay the reimbursable
costs of the project to the United
States by revenues from the sale of
water and electric power to publie
and private ageneies; to eomstruct
with Federal finaneial assistance an
anxilinry steam-electric plant at
Antioch and necessary transmission
and  distribution facilities required
for economie disposal of eleetrie
power; to direet and assist in the
oreanization of public distriets to
eontract with the Authority for the
purchase of water and power; and to
asaist in the preparation and enaet-
ment of necessary enabling lesisla-
tion to carry out the proposed pro-
ETHIIL,

The Seeretary of Interfor now has
the proposal nnder consideration. Al-
thongh the policies and program are
vet to be agreed upon with the Fed-
eral Government, the Seeretary of In-
terior and the Commissioner of the
U. 8. Burean of Reclamation have
expressed a desire to eooperate with
the State in the operation of the
project and disposal of water and
power therefrom.

The project will make available on
the average over two million acre-feet
annually of new water supplies for in-
dustrial, municipal and irrigation
purposes for use in the Bacramento
and San Joaguin valleys, and from
one billion to one billion and one-half
kilowatt honrs of eleetrie energy for
use in the market of northern and
central California,

The carrying charges of the project
mecluding repayment of reimbursahble
funds advaneed by the Federal Gov-
ernment for construetion will be met
from revenues received from the sale
of water and electric power. Provi-
gion for disposal and distribution of
water and power is essential to the
full realization of these revenues,

The project being econstructed by
the Federal Government makes no
provision for the facilities required




FRANK W. CLARK, Director of Public
Waorks, Chairman of Water Authoerity

PHIL 5. GIBSON, Director of Finance,

Member of Authority
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CHAS., G. JOHNSON, State Treasurar,
Member of Authority

for disposal and distribution of water
and electric power, These faecilities
must be provided and be ready for
operation when the main units of the
project are completed. Furthermore,
areas which are to obtain water and
electric power from the project, if
not already in appropriate districts or
Htate agenecies, must be organized into
economic nnits, and must acquire or
construet local distribution facilities
and make ready for the purchase and
use of water and electric power.

Bince the Federal Government is
not providing for disposal and dis-
tribution of water and -electric
power, it devolves npon the State
and the loeal areaz which are to re-
ceive the water and power to take
the necessary steps to provide the
required facilities and organize these
agencies. It has been and is still the
duty and responsibility of the Water
Project Authority in accordance
with the Central Valley Project
Act of 1933 to see to it that the Cen-
tral Valley Project is constructed
and operated in accordance with its
purposes and objectives so that the
people served may receive maximum
benefits.

Facilities for distribution of water
and power and organization of proper
arencies in connection therewith are
essentinl to the projeet and the reali-
zation of the purposes and objectives
songht. Extensive studies and investi-
grations, engineering, legal. economie
and financial, will be required to pre-
pare plans and formulate a program
with respect to disposal and distribn-
tion of water and power and these
should be eompleted so as to be ready
upon the eompletion of the project
now anticipated in 1043,

For the purpose of putting the
State in a position to effectively par-
ticipate in, cooperate with and assist
the Federal CGovernment and the
people which the project will serve in
the realization of the objectives of the
project and maximmm benefits there-
from, lerislation has been introduced
and is now pending at the present
gession of the State Legislature.

PROPOSED LEGIELATION

Ome of the bills which is deemed of
ereat importance is 8. B, No. 1259
which amends the Central Valley
Project Act of 1933 in several par-
tienlars. The need for these amend-
ments arises from the fact that the
existing act does not meet changes

EARL WARRENM, Attorney General,
Member of Authority

HARRY B. RILEY, Controller,
Member of Authority

EDWARD HYATT, State Engineer,
Executive Officer of Authority
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Progress of excavation at Shasta Dam site is sheawn in this picture of work on the east side of river.

brought about sinee 1933 by the ap-
proval and adoption of the projeet as
a Tederal Reclamation undertaking.
The objectives of the proposed amend-
ments to the act are as follows

1. To remove the present restric-
tion upon the power to issue bonds,
which reguires that the amount of
bonds authorized shall be reduced
by such amount as the State or Fed-
eral government may “contribute”
to the construstion of the project,
and thus make it possible for the
Authority to sell bonds for necessary
purposes; and to provide more
stringent regulations for the issuance
of bonds and safeguarding of funds
to improve the marketability of the
bonds.

2, To make certain the power of
the Authority to extend aid to State
agencies in making provision for the
use and distribution of water and
pOWer.

8. To make certain the power of the
Authority to "acqguire” the Central
Valloy Project in whele er in part

4. To make clear that the Author-
ity may exercise its powers irre-
spective of the fact that the project

is constructed in whole or in part by

the Federal Government.

Another bill of great importance to
the projeet is 8, B, No. 246 which
authorizes and directs the Division of
Water Resonrees of the State Depart-
ment of Public Works ‘*to prosecute
efforts, on behalf of the Water Project
Aunthority of the Btate of California,
in aid of the construetion of the Cen-
iral Valley Project, including the
preparation and formuolation of sur-
veys, plans, estimates, and other work,
of whatsoever charaeter, which may be
required, ineluding cooperation with
agenecies of the Pederal Government,™
and appropriates $250,000 for these
purposes.  The passare of this bill
with the appropriation provided
therein s  considered particularly
essential in order that the necessary
studies and investigations may be made
and plans and program prepared.

The Water Projeet Authority has
unanimously approved these bills and
is urging the adoption of both by the

California Highways and Public Works (May 1939)

State Legislature in the interest of
the project and the people it will
serve. It 15 considered that this legis-
lation is vital to assure that the
projeet will fumction successfully
upon completion in accordance with
its purposes and objectives.

The Authority also adopted a reso-
lution declaring its poliey with respect
to the management and operation of
the Central Valley Project (zee firat
page) and another resolution approv-
ing Senate Bill No, 339 providing for
the organization of mutual electric
eompanies to operate in rural terri-
tories.

In addition to the foregoing ac-
tivities, the Water Project Authority
by contract with the Burean of Reecla-
mation is actively assisting and co-
operating with the Burean on eertain
important features of the project.
Present activities are confined chiefly
to investipations, surveys, studies and
the preparation of numerons reports
relating to the character, extent, lo-
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cation, ownership, value and validity
of water rights on the San Joaquin
River between Friant Dam site and
the mouth of the Merced River.

The purpose of these is to supply
necessary information to the Bureau
of HReclamation as prerequisite to
negotiations for aequisition of water
rights or the furnishing of substitute
supplies in lien thereof. Plans are
also being prepared where necessary
for the furnishing of such substitute
water supplies. In addition, surveys
are being made and maps prepared
of topography, soils, ground water
gupplies, and ownerships eovering the
lands bordering the San Joaguin
River between the mouth of the
Mereed and the delta,

THIRTY CONTRAOTE UNDER WAY

Under the impetus of unusually
favorable weather conditions during
the past winter and spring months,
construetion work on the Central Val-
ley Projeet has steadily forged ahead.
Work 18 progressing under thirty
major contracts awarded by the U. 8.
Burean of Reclamation, which iz in
charge of the eonstruction of the
project as a Federal Reclamation

This view of Shasta Dam excavation

undertaking.

Existing contracts eovering con-
struction and the furnishing of ma-
terials and equipment invelve ex-
penditures in excess of $47,000,000.
More than thirty eonstruction firms
from sixteen states are engaged om
work under these eontracts. In addi-
tion, several hundred firms from
thirty-three states are or have been
participating in the furnishing of ma-
terials and supplies.

Federal funds made available for
the projeet to date total $44,600,000
ineluding an additional appropria-
tion of $10,000,000 made in the Inte-
rior Department Appropriation Bill
by the present Congress. Actual ex-
penditures on the project are now
running at a rate of about $2,000,000
a month and over $13,000,000 has
been spent thus far,

CONSTEUOTION PROGRESS

About 2400 persons are now en-
gaged in work on the project, includ-
ing the personnel of the Bureau and
employees of the econtractors.

The seene of major construction ae-
tivities is in the vicinity of Redding
in Bhasta County. Twelve miles

north of Redding on the upper Sac-
ramento River, the chief storage unit
of the project—Shasta Dam—is being
construeted. This will be the second
largest conerete dam in the world,
rising 500 feet above present low
water stream level. Tt will create a
reservoir with a storage eapacity of
4,500,000 aere-feet. A hydroelestrie
plant will be construeted at the base
of the dam with an ultimate installed
capacity of 875000 lkva (kilovolt-
amperes) in five units, four of which
will be installed initially.

The contract for the construetion
of Bhasta Dam and power plant was
awarded to Pacific Clontractors, Ine.,
on July 2, 1938 and construction
work was started by the contractor on
September 8, 1938. Work nunder the
eontraet is now 21 per cent complete.
Exeavation i= proeceeding on both
abutments and in the eentral spill-
way section and over two-thirds of the
total execavation work—2,000,000
enbie yards of earth and rock—has
been completed. A temporary river
diversion channel has been eut along
the east bank of the river,

A by-pass tunnel through the right
abutment, 1820 feet in length, to be

weork shows SBacramento River and Southern Pacific tracks which will be relocated.
Thnto by 1T, B Burean of Beclamation




used as a temporary route for the
Bouthern Pacifie Railroad, i now
over 90 per cent complete. It is ex-
pected that the railroad will be routed
throngh this tunnel in July and thus
permit construction on the dam to
proceed without interruption to rail
traffic pending the completion of a
permanent railroad relocation aronnd
the reservoir.

BUILDING REAILROAD RELOCATION

A major piece of supplemental
eanstruetion work ig involved in the
building of 30 miles of new railroad
to replace 37 miles of the present line
of the Southern Paeific Railroad
(Shasta Route) in the Sacramento
River Canyon, which will have to be
abandoned heeause a large portion
thereof will be submerged by the
reservoir when the dam is completed.
Construetion work is now actively
under way under contracts awarded
covering over 20 miles of road bed
grading including four of the twelve
tunnels and three of the eight hridges.
The grading work under way is now
about 25 per cent eomplete.

One of the main railroad bridges
crossing the Hacramento River at
Redding is already nearing comple-
tion with the substrueture 100 per
cent eomplete and the snperstructure
about 20 per ecent complete, Bids
have been received for four additional
miles of grading and two more
bridges, and contracts for these will
be awarded shortly,

Three of the railroad bridges re-
main to be advertised for bids. One
of these will be a combination high-
way and railroad bridge crossing the
Pit River Canyon, which, when
completed, will be the highest
double deck bridge ever built, ris-
ing about 470 feet above present
stream level and with an overall
length of 3300 feet.

In addition to the railroad reloca-
tion, fifteen miles of the State high-
(T, 8, 99) will also have to he re-
located around the veservoir, An
initial two and one-half mile section
of new highway is now being eon-
structed,

Another important activity in con-
nection with the Shasta Dam develop-
ment is the elearing of the reservoir
site which is now actively under way
(Continued on pago 23)

Upper picturs shows workmen installing
steel reinforcement bars on sides and bot-
tom of Contra Costa Canal. Center js
phetograph of concrete lining machine and
finishing racks used on canal and lowar
picture shows completed section of canal
near Antioch.

FPhotos by 1. 8, Boreau of Reclamation




Preservation of roadside trees in 20-foot separation strip marks transformation of this seetion of U, 8. 99 north of Modesto fram

a 2-lane into a 4-lane divided highway.

Four Lane Divided Unit Finished

By C. J. TEMBY, District Office Engineer

HE improvement of another gee-

I tion of California State High-

way has provided inereased
safety for the traveling public. Four
miles of the Golden State Highway,
Route ¢, U.8. Route 99, through
Stanislans County between Modesto
and Salida have been construeted to
provide a divided four-lane highway.
This was accomplished by the econ-
gtruction of a new 23-foot portland
cement eonerete pavement parallel to
and east of the original 20-foot width
of pavement,

This section of highway traverses a
portion of the Modesto Irrigation Dis-
triet adjacent to the eity of Modesto.
This area is highly productive and
intensely farmed, The transportation
of this farm produce, together with
throngh-valley hauling, is reflected in
the number of truecks using this high-
way, which totaled 1915 for the 16-
hour eount in July, 1938,

The combined traffic on this im-
proved section has inereased from a
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total of G042 vehicles per 16-hour
eount in July, 1932, to a total of
10,935 for a similar eount in 1938. A
Lhour eount on February 17, 1839,
indieates that the volume of traffic
represented by the 1938 count is
being maintained.

The construction features ineluded
the widening to a minimum paved
width of 50 feet with portland cement
conerete base and plant-mixed surfae-
ing, MC type, the portion of the
project within the city of Modesto,
and extending about 500 feet north-
erly to a traffie island where the
divided highway separates. From this
point to the pavement island at
Salida, the newly construeted easterly
lane of pavement is & 23-foot width of
portland cement eoncrete, Plant-mix
surfacing was used to make the con-
nection to the existing 20-foot width
of pavement at Salida, the north end
of the project.

The grade of the new pavement
deviates from that of the west lane in

being more uniform, although slightly
rolling, with a maximum grade under
1 per cemt. The greatest variation
hetween elevations of opposite points
on the east and west lanes is about
2.2 feet,

The width of the area between the
pavement lanes on the divided high-
way averages about 29 feet; this
distance permits the utilization of
lines of well-grown irees which bor-
dered the former undivided highway,
thus forming a natural separation of
aesthetic value.

Irrigation struetures inelnde three
reinforeed conerete hridges, 45, 33,
and 45 feet in length, Another bhridge
crogsing an irrvigation camal in the
city of Modesto was widened to 50
feet by the city, thereby eliminating
the last chstruetion to a minimum
pavement width of 50 feet into the
business distriet. Drainage for the
dividing strips, or aress hetween pave-

{Continued on page 22)
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At top—Looking north froem Modesto on U. 5. %9 showing divisional island at transition from 4-lane undivided te four-lane
divided highway. Center—Guard rail construction in separation prevents cross-over traffic except at designated points. Bottem—
End of transition segment showing separation strip and trees that bordered roadside of old pavement on right with newly added
pavement lanes on left.

California Highways and Public Works (May 1935) [Seven]



Hinged Swing Spans Feature Unique
Design of Big Creek Arch Bridge

By H. E. Kuphal, Associate Bridge Engineer

HE eompletion of a reinforeed

econerete arch bridoe across Big

Creek, 40 miles south of Car-
mel, constituted the last link in a
series of struoetures, inseparable ele-
ments of Coast Highway Route 56,
between Monterey and San Simeon.
Ttz econstruetion intreduced nnusual
problems in bridee desipn.

At the site of the erossing Big
Creek meanders along the bottom of
a deep 11" shaped eanyon. Founda-
tion exploration indieated that the
steep, sloped canyon walls consisted
of a hadly fractured shale formation
and that underlyving the siream were
beds of clay, sand and gravel of
reazonable  bearing  value for the
bridee foundations. The highway
alignment at this loeation is immedi-
ately adjacent to the sea coast and
approximately 90 feet above the bed
of the stream.

In selecting a strueture most suit-

able for this site foundation condi-
tions were of eourse an important
consideration, as was also the locale
with its heavy fogs, rains and salt
spray laden winds. In faet, the lat-
ter consideration ruled against a type
of eonstruetion suitable for an inland
site, Full eonsideration of these fac-
tors lead to the adoption of the rein-
foreed conerete arch as the most suit-
able type for this location,

The arch strneture comprises two
main arch spans 177 feet 6 inches
long aeross the canyon, and two tied
half arches of 81-foot 6-inch span with
34-foot G-neh swing spans which
vanlt the eanyon walls to the abut-
ments at highway grade. The struoe-
ture from abutment to abutment has
a total overall length of 587 feet and
provides a clear roadway width of 24
feat, |

A unigue feature of this structure
involves the function of the swing

spans which are hinged to the half
arches. Foundation conditions at the
bridge ends indicated that the design
should anticipate settlement of the
end abutments. This condition,
should it oceur, may be readily over-
come by virtue of the hinges which
permit jacking the swing spans back
to grade without detriment to the
half arches. In effect any settlement
at the abutments iz localized and the
correction effected with the mini-
mum of expenditure.

The half-arch spans supporting the
ends of the swing spans are hinged at
the lower end and held in pogition hy
means of a steel evebar tie extending
from erown to crown of the half
arches, Hinging of the half arches at
their hases was indicated to eliminate
siresses which would be induced hy
elomgation and eontraction of the eye-
bar tie from temperature change,

{Continwed on page 100

Reinforeed concrete arch bridge on San Simeon-Manterey Coast Highway at Big Creek Canyon carrying highway 90 feet above bed of
atream.
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Big Creek Arch Bridge is a striking feature of one of the most scenic spots on the rugged coast line. Center—Sketch shows

lecation of floating spans at both ends of the bridge. At bottom—Side view of the structure looking seaward from the floor of the
wide, deap canyon.




Swing Spans
Feature Arch

{Continued from page 8)

As a part of the construction se-
gquence the eyebar ties were erected
eomplete in place and, when under
conditions of full dead load, were
stressed by means of toggles located
at the eenter pler. This operation re-
leased the falsework supporting the
half arches and seeured the half
arches in the designed position
against dead load deflection,

Each toggle was operated by a 125-
ton hydraunlic jack which in & measure
indieates the magnitude of the dead
load involved. After transfer of the
dead load of the half arches to the
eyebar ties, the ties were concreted
for their fnll length in the girders of
the deck floor system.

At each side of each pier an open
joint provided in the deck structure
exposed the ties to the action of the
elements. For protection at these
points the eyebars were wrapped with
asphalt impregnated burlap and the
whole encased in a copper sleeve.

The thres 80-foot eolumns between
the arches were designed as eanti-
levers fixed at the bottom and propor-
tioned to resist equally any un-
balanced live load acting on the half
arches in eombination with the tem-
perature stress, The column hases
were founded on spread footings de-
signed for & maximuom bearing load
of § toms per square foot.

Design of the arch rib, that is, the
selection of the eurve or shape of the
rib as seen in elevation is of prime
importance, For certain eonditions
of loading and span length a rib of
cireular shape will prove satisfactory.
However, where span length is great
and loading eonditions extreme the
designer must resort to a more com-
plex form of eurve if the rib is to
economically perform its funetion of
delivering the applied dead and live
loads to the supporting piers,

The Design Department, after
gtudy and investigation, has de-
veloped and adopied a eurve for long
gpan arch ribs which has the shape
of a modified ellipse. This enrve or
gshape which iz made up of elliptical
segments was used in the design of
the main area ribs for the Big Creek
strneture.

The live loading nsed in the design
eomprised either the standard H-15

[Ten]
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Plans Advanced
for International

Pacific Highway

Added impetus to the Inter-
national Pacific Highway which
will eventually link Fairbanks,
Alaska, with Buenos Aires,
Argentina, was given when
highway experts of the United
States, Central and South
America met at the Third Pan
Ameriean Highway Congress
at Santiago, Chile, recently.

Financial experts at the con-
gress estimated that $78,308,-
000 would construct the high-
way from Mexico City to Pan-
ama. This fizure was based
upon latest technical informa-
tion applied to surveys initi-
ated by the Pan American
Highway Confederation and
made jointly by the U, 8. Bur-
eau of Public Roads and engi-
neers of Guatemala, Honduras,
Nicaragua, Costa Rico and
Panama. Engineers of Mexico
and El BSalvador determined
costz for their countries.

A plan iz now under way to
complete the international
highway from Mexico City to
the Guatemalan border, a dis-
tance of slightly more than
1000 miles, Mexican engineers
estimate the cost at $22,708,000,

The cost of completing the
remaining section through Cen-
tral America wag estimated by
the committee as follows: Guna-
temala, $13,803,000; El Salva-
dor, $4,293,000; Honduras,
$4,375,000; Nicaragna, $8,418,-
000; Costa Rica, $12,427,000;
and Pamama, $12,283,000. The
international highway finance
committee regquested the Cen-
tral American governments to |
examine the cost figures and
submit their observations be.
fore Februnary 1, 1940, ‘

live loading, which congists of one 15-
ton truck followed and preceded by
12.5ton trocks at specified intervals,
or one 40-ton ghovel, the governing
load being that which produced the
maximum stress. Maximum design
unit stresses for conerete and rein-
{Continued on page 283

25,000 Miles of
4-Lane Highways
Neced in 25 Years

N A PAPER presented at the 18th
annual meeting of the High-
way Hesearch Poard in Wash-

ingtom, I, C., on the sectional lay-
out of multiple-lane highways, Wil-
bur H. Simonson, Senior Landscape
Arehitect, 1. 8. Bureau of Publie
Roads, shows that 95 per cent of the
State highway mileage in this coun-
try is of the primary two-lane type
in whieh the trends in construetion
indieate a progressive widening of
roadbed surfaces and shoulders, the
flattening of erowns and of slopes of
shonlders and gutters, as well as the
flattening and rounding of eut and
fill slopes and inercasing right-of-way
widthe, These trends include a grow-
ing emphasiz plaeed on the landseape
development of highways,

The remaining 5 per cent of im-
portant improved hichway mileare is
of the multiple-lane type, which may
be either undivided or divided in
seetional layout. The undivided high-
way types of threelane and of four
or more lanes are compared with the
divided highway type of four or more
lanes.

““Three representative construction
periods arve used : 1932, 1934 and 1936,
The projected trends into 1938 and
the 1940°% furnish a eomposite pie-
ture of current tendencies in the see-
tional lay-out of tomorrow’s multiple-
lane highways,

“*Aecording to the annual report
of the American Association of
State Highway Officials, as of July 1,
1937,"" says Mr. Simonson, ‘‘there
were at that time 4704 miles of three-
lane, 3082 miles of four-lane, and 221
miles of gix-lane pavement. In other
words, we had a total of about BOO7
miles of multiple-lane highways in
the United States in 1937,

0L the 3303 miles of four- and
gix-lane widths, only 604 miles were
divided so that traffie in opposing di-
rections was separated by a raised
parkway or median strip. Sinee the
above report was prepared, some ad-
ditional mileages of multiple-lane
highway types have of course been
eonstructed but exact figures are not
yet available.

{Continued on page 28)
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Sixty-cight Grade Separation
Projects Aggregate $11,000,000

F. W. PANHORST, Bridge Engineer

Appropriation Aet of 1935 pro-

vided about seven and one-half
million dollars to the State of Cali-
fornia for elimination of hazarde at
railroad grade crossings.

This appropriation was followed in
1937 by an allocation of about one-
half that amount under the Federal
Aid Grade Crossing Appropriation
for 1938-1939. Thus, in four years
we have had about eleven million dol-
lars of Faderal funds for this pur-
pose, and it appears that a brief
report of the results accomplished to
date would be of interest. For the
background of this work an inter-
esting article by Mr. G. T. MeCoy,
Assistant State Highway Engineer,
appeared in the Oetober, 1935, issue
of the Canmrornia HiEwavs AND
Porrie Worgs.

TIIE Federal Emergency Heliel

GRADE BEPARATION PROGERAMSE

Briefly the history of the grade
separation programs to date is as
follows:

Before and after views of dangerous grade crossing on Firestone Boulevard in Los Angeles.

In June, 1935, the United States
Congress appropriated $200,000,000
to be expended for the stated purpose
of eliminating hazards at prade
erossings. The money was allotted
to the various States om the basis of
railroad mileage within the State,
population of the State, and Federal
Add highway mileage. In addition o
eliminating the hazards, one of the
primary purposes of the appropria-
tion was to furnish employment,
Thirty-nine projeets were pro-
grammed in California, as outlined
in Mr. MeCoy's article, but ultimately
a total of forty-six projects which
ineluded two track removal projects
and fifty actual separation strue-
tures were eonstructed from the 1935
appropriation,

For the fiseal years of 1938.1939
the total appropriation was $100.-
000,000, giving about 3,700,000 to
California. From these funds

twenty-one projects were programmed
in this State and at least one addi-
tional erossing will be separated with

California Highways and Public Works (May 1939)

the savings. In the first two pro-
grams, sixty-five projects have been
completed or are now under con-
struetion. Only two programmed
projects remain to be advertised.

For the fiscal wyears 1940-41, an
amount of %50,000,000 was appro-
priated from which California’s share
will be about 1,800,000, This last
allotment has not yet been pro-
grammed, but at the present time
extensive studies are being made to
seleet the most desirable projects and
to provide the greatest value for the
money invested.

LOOKING BACK ON PROGERAMS

As glated, thirty-nine separations
were programmed and forty-six were
built under Works Progress Admin-
istration fonds, Twenty-one projects
were programmed and twenty-two are
to be bunilt under the second appro-
priation of Federal Aid grade eross-
ing funds. The total eost of these
sixty-eight projects will amount to
over $11,000,000,

Overhead structure carries railroad tracks.
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Busy railroad grade intersection with U. 8. 99 that formerly caused accidents and delays at entrance to Salinas and wide underpass
now that accommodates traffic of two converging arterials.

It was speeified in making these
appropriations that the elimination of
hazards at grade erossings was desired
but that the funds should be so ex-
pended as to employ as many people
as possible throughonl the country
and to distribute the fonds among
the railroads.  The appropriations
were made at a time when unemploy-
ment was at its highest and the busi-
ness of the railroads had reached a
very low ebb. The problem was to
select projects  where the  preatest
amount of labor eonld be seenred
from relief rolls and erossings where
the hazards were greatest to both

highway and railroad traflie,

There are G000 grade erossings on
the rural highway system in Califor-
nia and over G000 more are within the
corporate limits of eities. 1t was
necessary  to  immediately  classify
these erossings in order of their
importanee and eonsider the prac-
tieability of constroeting erade
separations at that time.

The guestion of practicability in-
volved determining if the crossing
was on its final location and if other
funds eonld be obtained to build the
necessary highway leading up to it
It also was neeessary to find out if the

-
| -

usual high cost of right of way and
property damage al important grade
erossings could be finaneed.

No Federal funds eould be expend-
ed for purchasing rights of way, pay-
ing property damage, or taking care
of general right of way considerations
such as approach road or street eon
neetions, A study of the twelve
thonsand odd grade crossings showed
that the important ones where separa-
tions  seemed  praeticable could be
narrowed down to a few hundred.

It was further required by the
Federal Government that 25 per cent
of the allotment of funds be expended

Where U. S. 99 formerly erossed the railroad tracks at Wilson Way in Stockton, motorists now pass szafely through a divided
4-lane underpass.

(May 1939} California Highways and Public Works
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Railroad grade crossing on “S" curve at

off of State highways—that is, on
county feeder roads or eity streets
[n setting up s program covering
this 25 per ecent, which amounted
to nearly two million deollars, it was
neeessary to confer with city and
eonnty officials and other eivie bodies
as well as the ratlroads, in erder to
arrive at the most desirable crossings
to be separated and arrange for the
purchase of the meecessary right of
way by the body having jurisdietion.

It was specifieally requived that
the founds should be divided among
the railroads on the basis of their
main line mileage operated in the
State and this requirement was o mat-

ter of no small moment. The Creat
Northern Railway, a Class T road,
vperates approximately one hondred
miles of road through the most
sparsely settled portion of the State

nder the regulations, this mileage
made it neecessary to constroet one
erade separation projeet, on this line,
although no erossing in that area
eould compare in traffic to hundreds
of erossings in other loeations.

The Union Paeific operates only in
Southern California, and the Western
Pacific only in Northern California,
while the Bouthern Paeific and the
Santa Fe operate over the greater
part of the State. Grade separation

Livingston on U. & 9% and underpass with 4-lane divided highway that eliminated it.

projects at important crossings are
individually expensive, and the prob-
lem of distributing a relatively small
number of projects over these various
railroads and thronghont the State
so as to affect the general unemploy-
ment situation was a difficnlt one and
eansed the postponement of many
important projects in thickly settled
areas in order to build other projects
of somewhat less importanee on other
railroads and in other areas through-
out the State.

From the standpoint of highway
construction projects, a grade separa-
tion eoniract is probably the most
diffienlt of any to get nnder way—not

P o, S
Al

Another grade crossing on an “5" curve at Delano on U. 8, 99 jn Kern County and 4-lane subway that replaced it

California Highways and Public Works (may 1939)
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View of old grade crossing on eurve of San Gabriel Boulevard in Los Angeles and new highway subway beneath railroad.

from a design standpoeint but becanse
of the numbers of people and agencies
involved and approvals which must
be secured.

In all eases on projects within city
limits it is necessary to secure the
conperation of the eity fo establish
sireet grades not only on the routes
being separated but on eonnecting
streets.  The ecity sewer and water
pipe lines are usnally involved, and
publie utilities and facilities require
adjustments,

Sinee it is also mecessary in most
cases to consiruet the separations
mnder railroad traffie, the railroad en-
gineers necessarily take an active
interest and all strueture plans and
eonstruetion sehedules were subject to
their approval.

Within the highway organization
itself it was necessary for the Bridge
Department to work closely with the
districts and with the Surveys and
Plans Department. The Burean of
Public Roads, also, considered all
problems in connection with the
projeet such as the selection by rela-
tive importance, the design, and all
stages of eonstruction and the andit-
ing of final hills,

In addition to mormal problems
there was the neeessity of petting the
contracts under way at the earliest
possible date in order fo satisfy one
of the primary purposes of the allo-
eation—reliel of the unemployment
gilnation,

The net result was that within the
calendar year of 1935 California had

[Fourteen]

advertised thirty-three econtracts in
the amount of $5,542,000.

UNEMPLOYMENT RELIEF

The grade separation programs in
California have contributed mueh to
unemployment relief both direetly on
the job and in the production of
materials. In units of work the fol-
lowing totals are measures of resulis:

Exeavation - 1,900,000 cubic yards
Conerete ... 220,600 cubie yards
Steel __________ et L 21,130 tons

The projects have been distributed
in twenty-one counties and sixteen
cities,

The average cost of grade separa-
tion projects in California has been
approximately $200,000, Contraetors
estimating their costs fignre from 30
to 40 per cent direet labor charges,
Under the Federal regulations, prac-

‘tieally all of this employment on the

first program was loeal, TIn addition
to the direet labor charges on the
job, comes labor involved in produe-
ing cement and eoncrete aggregates,
mining and refining the iron ore,
rolling the structural shapes and re-
inforeing steel, logging and milling
operations in connection with the
Iumber, and the shipping of all these
materials to the job. There iz no
diffienlty in showing that through
these operations at least 95 per cent
of the grade separation funds are
eventually paid to labor. Statisticians
have earried the matter still further
and shown that the turnover of these

dollars through the econsnmers and
prodneers extends to three or four
times the original investment—that
is, for every man employed directly
in grade geparation construction three
or four men are employed indireetly
on resulting activities.

PROGRESS DUE TO COOPERATION

The progress which has been made
in handling the $11,000,000 of grade
separation work during the two pro-
grams in the last four wyears, has
heen entirely due to the fact that the
Siate has received the very finest of
eooperation from all parties involved.
The eities and counties, realizing the
opporfunity and the diffienlties in-
volved, quickly and efficiently dis-
posed of problems left to them in the
way of seeuring rights of way, estab-
lishing grades, and removing inter-
Tering facilities,

The railvoads have in all cases
responded in a whole-hearted fashion
and have directed their entire re-
gourees to the accomplishment of the
COMMOoN PUrpose.

The public utilities, such as the
telephone, gas, and cleetrie companies,
have been equally ecoperative.

A tabulated list of the grade sepa-
ration projects appears on the adjoin-
ing page.

The contractors are entitled to
commendation in the way they took
hold of the sitnation and marshalled
their resourees to accomplish the ob-
jectives of the program. In the mil-
liong of dollars worth of work, plans

(Continued on page 28)
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Grade Separation Projects in the Works Progress and 1938-39
Federal Aid Grade Crossing Programs

County Route Praoject
Monterey _ o oo 2  SBubway on Main Street in Balinas_ o ——————
|y T et LR S 4&23 Subway on Golden SBtate Highway at Famose. . ______ o o eeeas
Tehama ___________________ 8 ‘Widening Subway South of Red Bluff__.___ .o
Alameda _ cmemmmmmeeeae- Fegder Subway on San Leandro Street at 106th Street in Oakland_________________.__
Sacramento ________________ Feeder Owverhead on Jibboom Street in Sacramento, connecting with new "1 Street
R W O L e e e e L
San Joaguin _______________ 5 Subway on Charter Way in Stockton__________ ... b e e T
Sacramento oo _____ 2  Widening Subway at 16th Street in Sacramento . o
Santa Clara ______________. Feeder Subway on Lafayette Street connection to Bayshere Highway In Santa Clara__
Alameda _ ... 62 Owverhead on East Bayshore Highway at El Cerrita Hill in Albany ... ...
Santa Clara _______________ Feeder Subway on Almaden Road, Ban Jose__ e e r—m e
Santa Barbara .---—--..... Feeder Rebuilding old Overhead on Los Positos Road in Santa Barbara_ ... .
Morkare 0o, o oo 2 SBubway on Coast Highway in Seledad e oo oo
San Joagquin - meeee B Subway on State Highway east of Tracy______ e e A e
Rivarslde . ___ 26 Owverhead on State Highway north of Indioeocccecoae .
Los Angeles _______________ 165 Bridge and Qverhead on the Figuerca Street Extension in Los Angeles_. ...
Los Angeles ... ...._... Feeder Owverhead on Soto Street In Los Angeles__ @ aaa
Santa Clara ____ . . . _ Feader Subway on Embarcadero Street, Palo Ao oo
Alameda .. 5 2 Grade Separations on Revision of State Highway Alignment at Miles...........
San Franciseo _____________ Feador Reconstructing Subway on Army Street in San Franciseo. . _______________
San Franciseo _ oo ___ Feedar Reconstructing and Widening Overhead on Williams Street in S8an Francisco.__
Rivarside ... . __ 18  Reconstrocting Overhead on new Allanment Jack Rabhit Trail west of Beaumaont
San Diego _-_ . 2 Widening Overbead north of Del Mar_ e
Contra Costa ... .____ ___ Foeder Reconstructing old Overhead near Malbby_ e eem
Framne o mo o 4  Owverhead on Golden State Highway at Calwa, south of Fresno
Los Angeles ... ... 60 Owerhead on Relocated State Highway Route via N and O Strects near Wil-
L e R L v L W L S L P ST PO DY 1 R S SO
Los Angales _____________ 187 Subway on Atlantic Avenue near Hobart Station ...
San Bernardino .. _____ 31 Subway on State Highway at Verdemont north of San Bernardino...occ...--
kPR s e 171 Subway on State Highway at Mortham Station, Buena Park.—_________________
San Bernardino ....o.o..... B8 Overhead on State Highway near Java___________________
Los Angeles ________.______ 174 Subway on Firestone Boulevard at Graham Station
Los Angeles ..__...._....._ Feeder Haising tracks at Intersestion of Mission Road and Huntington Drive in Los
B R R - b 5 i g Sl
Los Angeles ________._...__ Feeder Subway under Main and Butte Street Line of Railroad on Soto Street in Los
Angeles ____ e
Alameda .. 105 Removal of Railroad track from 12th Streat In Cakland - e — . . ___
Alameda __________________. 6% ‘Washington Avenue Buhw:y. south of San Leandro____ .. ocunn. R e
Alameda . irptmer e L 105 Subway on Jackson Street in Hayward. oo oo oo .
Alameda ______ ... Feeder Rebuilding Subway on Mountain Boulavard in Dakl:nnd_.___....__..__,..,_. i H
Alarnmd oo s i el Feeder Bubway on Broadway Terrace near Landvale Drive in Qakland__________ ...
Placer . _____eeeae 37  Owerpass on Reslignment through Colfax___ e
Los Anpeles _______________ 168 Subway on San Gabriel Boulevard at Riviera____________ . . .. R
Riverside _ oo oeeeeeaeaa 18  Ooverpmss sk Box Sprlnge. . o e e
San Bernardine __________. Feeder Oworpass on Palm Avenue..oooooooe L eea. b
71T R K L Overpass at Nubleber_ . ________ __ ... b o B e e B o T
San Diego _____oeeee... Fesder Overpass at Solano Beach ..o e
Sow Diege oo o 2 Overpmak gt Ban Onofre e e e .
San Joaguin ceveceeeenaa—on 4 Subway on Wilson Way, atnckton______________..._. i fraeinge S T RA DI M R Rl
San Joagquin . _____ 4  Wilson Way Track Removal, Steckton. .. e
Bhante oo u i 3 Reconstructing Subway south of Redding_coeoeee oo .
San Luis Obispo ____. . ... 2 Owverhead on new alignment on Cuesta Grade____________ i
Los Angeles _______________ 28 Overhead at Solamink_ e e e
Los Angsles ____... 168 Subway under Rosemead Bnulevard at Rudaﬂ Stations o oo
Alameda oo 5 Replacing Overhead on old alignment at Greenville on Altamont Pass_ ..o .-
Alamede __ oo 5 Replacing Overhead on old alignment at Redmond on Altamont Pass__________
Contea Costa ______________ 14  Owverhead at Pinole oo s SR
Los Angales —.eeeeecae—— 168 Subway at Chapman Station on Rosemead Boulevard.._ . ___________________
Los Angeles ____ . ...._. 168 Subway at Pico on San Gabriel Boulevard ______________ ... el e ) A
Alameda .. & Underpass at Stone Cut on Altamont Pass_ . ______
Los Angeles - cvcormooeeee 158  Subway at Hewitt Station en Lankershim Boulevard_ oo
MeErped o e e T 4 SBubway ih Livingston e e i nmas
Riverside _____ . ________ 187 Owverhead west of Palm Springs Station________ e e
Sacramento —ooooeeoone.-- Feader Subway at Air Depot, Walerga Station- .
Plumas - . .. - 83 Owverpass and Bridge near Greenwvillee oo o _________
Stanislaus eoeeeooo——— 4 Overpass south of Turloek.e oo meememmem————————
Contra Costa __cccceceneem- 106 Subway at Ohmer Btation. e e maaa
Alameda e Feeder Overhead at University Avenue in Berkeley_________ ... e R e
Santa Clare _ o . Feeder Subway at University Avenue in Palo Alfo.oooocmoomeo oo o
7 T PR Y SV e I 141 Owverhead on Oak Streot in Bakersfield___________ e
Los Angeles o cnmnnn 77T  Extension of existing Overhead west of Pomona . ccceo oo e

MOTE.—The location for an additional project completing the total of 68 has not been selected.
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Relocation wnder eanstruetion om Ocean Shore highway north of Santa Cruz extending to Waddell Creek seen in middle ground.

New Link in Ocean Shore Road

By JNO. H. SKEGGS, District Engineer

ROM San Franeiseo to Banta

Cruz, State Highway Route 56,

Bear Bign Route 1, elosely fol-
lows the oeean and is a part of the
Coast Highway which will ultimately
extend along the greater portion of
the ocean front from Mexieo to Wash-
ngtomn,

There is at present under construe-
tion in Distriet IV a segment of this
highway in Banta Cruz County,
located on a high, hare beneh of Mon-
terey shale. The portion under con-
gtruction eommences 11 miles north
of the City of Santa Cruz and extends
along a new alignment for a distanee
of 8.2 miles, The small unineorporated
Town of Davenport, is at the southern
terminns, and the northern terminus
is Waddell Creek,

Northerly of Waddell Creek for a
distanee of over a mile Waddell Bluffs
face the ocean. To eonstruet a high.
way along these hlnffs will challenge
the ahility and experience of the loeat-
ing amd constroction  forees when
fumds beeome available to reconstroet

[Sixteen]

the existing road, which leads a pre-
carious existenee menaced by the fury
of the oeean on one side and slides
and erosion from the bluffs on the
other,

The high Monterey beneh iz easily
eroded, and four large creeks with
their head waters in the Ben Lomond
mountaing  have trenched deeply
throngh the shale, making it neees-
sary to dip sharply into their valleys
with the new location. The areas of
the stream sheds are in seneral not
of large extent, the lonsest not exesed-
inge 10 miles in length; but the rain-
fall often exceeds 60 inehes per year,
producing heavy runoff,

The original trail was improved in
1852 by the Clounty, and to avoeid the
saw tooth bluffs the road was located
a considerable distanee back from the
enast, requiring the climbing of minor
summits to regain the ocean front,

The State took over this highway
for maintenanes in 1933 under legis-
lative action. When funds became
available for reconstruction, surveys

showed thai a large saving in mileage
and in rise and fall eonld be had by
skirting the ocean bluff.

The new highway will be 5.2 miles
long, starting approximately onehalf
mile south of Davenport and extend-
ing to Waddell Bluffs. This is a sav-
ing over the old road of 2.1 miles n
distance, with the elimination of 133
eurves and 5030 degrees of enrvature,
and a reduction of 0.4% from the
maximum grade as well as the saving
of 300 feet in elevation.

There will only be minor stretehes
of 7% grade. The roadway surfacing
will be 22 feet wide, vonsisting of a
road mix with ROMC-3 hinder for a
depth compacted of 0.21 of a foot
with ID.G, material and 7 foot wide
shonlders on each side, treated with a
geal coat of sereenings and 90-935
liquid asphalt.

Two of the large streams will be
bridged with large reinforeed com-
crete arch culverts, and the third
stream, Seott Creek, will be taken

{Continued on page 22
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At top—Section of old narrow, winding highway on Coast north of Santa Cruz now being reconstructed.
long, eliminating 133 curves and saving 2.1 miles in distance. Center—equipment at work widening grade.
of new roadbed along ocean bluffs shewing straight, level alignment.

California Highways and Public Works (may 1539)

Project is 8.2 miles
At bottom—5tretch
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New State Highway Through

Colfax Nearing Completion

By JOEL B. HODGES, District Office Engineer

the mew State highway route

through Colfax in Placer County
will be completed late in June, mak-
ing it available for the heavy sum-
mer traffie.

This project is another important
improvement on 10, 8. 40 between
Bacramento and Truckee, Tts use
will enable through traffic to aveid
the exigting main line crossing of the
Southern Paecific Railroad and the
abrupt turns and interference with
loeal traffic in Colfax.

The new route, 13 miles in length,
leaves the existing State highway ap-

PR-GGRESE reports show that

Funds have been ineluded in the
recommended budeet for the next
biennial budget to provide for an im-
proved conneetion to the State high-
way approximately one-half mile
north of the overhead. Tt is expeected
that this extension will be completed
early this fall,

The econstruction on the present
project was divided into two eon-
tracts, one for the grade separation
strueture and one for the road con-
struetion,

The constroction periods on both
contracts were so coordinated that the
road constrnetion will be completed

RS

State Highway

forced concrete abutment span. The
total length of the structore will be
504.30 feet.

The north 88.59-fool span crosses
over two Southern Pacifie Railroad
main line tracks and one switeh track,
The stesl girders are supported by
four conerete piers, each pier eonsist-
ing of two slender concrete eolummn
bents with a deep diaphragm across
the top. The piers and abotments are
placed with a 41-degree skew to the
eenter line of the voadway. The
maximum height of the roadway
above the ground is approximately
67 feet.

Sketeh showing relocation of State Highway 37 (U. &, 40), at Colfax in Placer County.

proximately one-half mile south of
Colfax and follows along the east side
of Colfax to a connection with the
existing State hishway north of Col-
fax, effecting a saving in distanee of
(.2 mile,

The alignment and grades on the
projest conform to present-day high
standards, the minimum eurve radins
being 3000 feet,

TWO CONTRACTS

Insufficient funds made it necessary
to terminate the present construetion
with a ftemporary connection to the
existing Btate highway immediately
north of the overhead strueture.

[Eighteen]

goon after the completion of the over-
head,
OVERHEAD GRADE OROSSING

Bids om the overhead were opened
on July 27, 1938, and a #$117,882 con-
tract awarded to the Campbell Con-
struetion Company at Saeramento for
the eonstruetion of the crossing which
is over the Bouthern Pacific Railroad
tracks and the Nevada County Nar-
row Gaunge Railway tracks.

The new bridge will eonsist of two
stee]l girders and a reinforeed con-
crete deck, consisting of one 101.99-
foot span, one 94-foot span, one 93.97-
foot span, one 90-foot span, one 83.59-
foot span and one 35.75-foot rein-

The new bridge is designed for a
26-foot Toadway with a 2-foot T-inch
sidewalk alomg each side. A stesl
hand railing made up of square tubu-
lar sections will extend along the en-
tire length on each side.

The road contract, on which work
has recently been resumed after a
winter shut-down, eonsists in general
of eonstrueting a graded roadbed 36
feet wide, placing selected material
over the full width of the roadbed
and surfacing with plant-mixed sur-
facing 22 feet wide by 0.25 of a foot
thick on a erusher run base 23 feet
wide by 0.4 of a foot thick. The min-

{Continued on page 27)
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At top-—grade crossing of tracks of Southern Pacific main line in city of Colfax, Placer County, where U. 5. 40 makes numer-
ous abrupt turns for through traffic. A relocation follows the east side of the city eliminating turns and carrying the highway over
the railroad tracks on a steel and reinforced concrete bridge structure 504,30 feet long, shown in bottem picture under construction.
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Acrial Motion Pictures as
Aids to Traffic Engineers

By MILTON HARRIS, Associate Highway Engineer

F I 1 HE collection and analysis of
traffic patterns is one of the
essential elements of highway

engineering, Traffic patterns might

be defined as the recurrenee of cortain
driving habits indulged in by motor-
ists, These behaviors are affected to
more or less depree by various ex-
trinsie econditions such as the high-
way structure, roadside development
and other streams of traffic.
Ascertaining  the relationship of
these physieal eonditions to traffie pat-
terns is a form of engineering analy-
sis.  Ascertaining the effect that
changes in the physical eonditions
have on traffic How is a form of engi-

neering research, and applving a

physieal change to obtain a known

traffic pattern is a form of engineer-
ing design. BSummed up, they con-
stitute the elements of traffic engineer-
ing,

STUDY OF DRIVING HABITE

The collection of data from which
to derive traffie patterns is no differ-
ent than sending out a survey crew
for the purpose of collecting geo-
rraphical facts upon which a location
design may be founded. The traffic

gurvey has for its purpose the eol-

lection of factnal data from which
traffic patterns may be derived and
analyeed.

In these film pictures, engineers can
study the movement of several cars and
a truck past a traffic island at inter-
soction of two arterials. Preparation and
operation of the ecaptive balloon with
maovie camera attached ig shown in other
pictures.

The isolation of malign driving
habits iz one of the prineipal objects
of traffic engineering analysis, nas-
much as these types of behavior lead
to aceidents or to friction within the
traffic stream. The isolation of these
habits from fhose that are normal is
often very diffienlt, but they are
present in any traffic stream and a
eloge study of the flow should make
them apparent.

The wvisnal study of traffie flow on
the ground presents many difficulties.
The eontinunous movement is distract-
ing, eombining ag it does, all the mnl-
tiplieity of movements inherent in any
stream. The human eye can not pick
out and retain the eourse of a single
ear withont gathering other impres-
sions that detract from the valne of
the study, It is necessary to stop the
motinn at any point and analvee its
relation to surrounding elements,

Photography seems the ideal me-
dium to aceomplish this feat. A
bird 's-eye-view of traffic lends itself
to study from an angle that encom-
passes all the elements having an in-
fluence on traffic. Milwaukee, Wis-
pomsgin, experimented with a  still
camera attached to a captive baloon
for the purpose of making site plans
of intersections, Their results seemed
to be eminently satisfactory, although
they were only able to take one pie-
ture each fifteen minutes, To study
traffic movement a continnous set of
pietures is necessary and with this
thought in mind, a motion picture
camera seemed o be the logical
ANSWEar,

In its work of simplifying traffic



studies the Safety Department of the
Division of Highways has recently
completed an  experimental test in
which a  16-mm. motion pieture
eamera was sent aloft attached to a
eaptive balloom and aetuated by
gronnd eontrol. The cooperation of
the Goodyear Tire and Rubber Com-
pany and Bell and Howell Company,
ecamers manufacturers, was obtained
in devising and furnishing the neces-
sary equipment,

A small motion pieture ecamera
equipped with a wide angle lens was
mounted in an aluminum frame to
which was attached a solenoid and
plimger conneeted to the shutter re
lease and actnated by a power sup-
ply on the ground. An 11-foot spher-
ical balloom was filled with helinm
gas and the camera so mounted
thereon that it swong free with its
lens normal to the ground.

Two hronze ouy wires, in addition
to the main steel eable, which con-
trolled the elevation of the balloom,
were used not only for holding the
hag in position over the road but also
as transmission lines for the current
that actuated the shutter release

The balloon with its eompliment of
camera and guys was sent aloft over
a tvpieal intersection in the vieinity
of Tos Angeles. Tt was anchored in
such a manner that the lens framed
a ool portion of the interseetion.
The ground crew was disposed out of
gicht of the motorists, The traffic
ohserver was in such a position that
he eould operate the camera by re-
mote eomirol whenever he desired to
take a length of flm depieting a move-
ment he wished to record.

Close watch was maintained to note
any ehange in normal driving habit
duae to the balloon fAoating above the
pavement, but its heirht was such that
il did mot seem to be a source of
interest to drivers and no nereeptible
change in the manner of driving was
apnarent.

The results appear to fullv justify
the experiment. Tt was feared that
the swinging of the camera wounld
blur the pictures, but they seem o he

clear enough for study and the inter-
section was well framed. The uses to
which such paraphernalia might be
put are numerons in traffie investiga-
tion, partienlarly in rural areas.

Density and speed checks are easily
obtained if the camera speed is known
and a ground eontrol provided. For
vehicle paths aerial photography is
without doubt the most practieal
method so far devised, Three or
four frames should be sufficient to
plot the path of most any machine
within the area eovered by the lens.
Tyvpes of wvehicles are easily ascer-
tained and traffic viclations may be
detected, especially when the film is
viewed throngh a hand-operated *edi-
tor" where it ean be stopped and
studied at any desired point,

MOTORIETE NOT AVFECTED

Pedestrian interference is a large
field for research and by means of
aerial views may be readily broken
down inte behaviors for analvsis. Site
plans and location of objects that
offer impediment to lines of sight are
easily obtained from the air,

Many of these phases of investigation
would be made coneurrently from a
study of the film, By varyving the
speed of the film, very efficient nse
can he made of the footage taken
aloft. Ome hundred feet of 16 mm.
fAlm eontaing 4,000 mdividual frames
and at a4 normal speed of 16 frames
per second will run for 4 minutes, 10
seconds. By entting the speed to B
frames per second, twice the length
of time will be consumed. By a sim-
ple mechanical arrangement individ-
nal frames may be ‘“‘shot’™ at the
operator’s will, thns making a variety
of frame speeds available to suit the
needs of the survey.

Modernization of survey equipment
and methods shonld engage the atten-
tion of all engineers, It seems quite
fitting, therefore, that the most mod-
ern methods are so adaptable and
should be made available for that
most modern profession—the profes-
sion of traffic engineering.



Four Lane
Divided Unit
Finished

{Continued from page &)

ment lanes, was found necessary and
accomplished by installing 12-inch
corrugated metal pipe enlverts be-
neath eross-overs and for eross-drains
as required.

Cross-overs were placed at county
road interseetions and at intervening
locations for loecal traffic, The latter
were placed a maximum  distanee
apart of approximately 3300 feet,
The cross-overs were limited to the
minimum number considered neces-
sary for the convenience of local resi-
dents on account of the hazard and
interference with general traffie.

The poriland eement concrete pave-
ment desipnated Class “B'' con-
tained five sacks of cement per cuhbie
yard. The maximum size aggregate
used in the mix was 81 inches. Apgre-
gate was hanled from the contractor’s
batching plant in trucks, each contain-
ing two I-cubie yard batches. Cement
was added on the grade, being
dumped from saeks into the hopper of
a eonerete mixer,

TRAFFIQ ISLANDS INCLUDED

The conerete was placed on the sub-
grade between wood side forms,
tamped with a mechanieal strike-off
sereed and tamper, and finished with
a mechanical finishing machine, After
the eoncrete took an initial set, a
10-foot straightedge was usad, and all
high spols were removed with an
18-foot bump cutting float,

An average compression strength
of 4088 pounds per sguare ineh was
obtained from 28-day tests of this
conerete, Transverse and longitndinal
pavement joints are being sealed with
latex joint filler as developed by the
Materials and Research Department
of the Divigion of Hichways.

SBafeguards to traffic are noted in
the construetion of traffie islands at
each end of the divided highway.
These islands are each provided with
amber eleetrie light flashers set in
portland cement conerete curbs in
which a special recessed design
reflects a white paint.

Two grade crossings with railroad
spur iracks are each provided with
two overhead illuminated RXR signs
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ﬁhn Ap:re:iatinn

Carnegie Institution of Washington
MOUNT WILSON OBSERVATORY
Pasadena, Califernia

Mr. 8. V. Cortelyou,
District Engineer

Les Angeles, California

Dear Mr. Cortelyou:

About a dozen of us, employed by
the Mount Wilson Observatory of
the Carnagie Institution of Wash-
ington, are year-round residents on

Mount Wilson, and the condition of
the Angeles Crest Highway is, of
]

course, a matter of great interest
and importance to us.

All of us particularly appreciate
the highly satisfactory service
which has been rendered this year
in connection with this road.
Emergencies resulting from difficult
waather conditions have been
handled promptly and efficientiy,
and as a result the problem of safe
transportation to and from Mount
Wilgon has never proved serious.

Will you be geod enough to ex-
press our cordial appreciation to
whatever department is most di-
rectly responsible for this wvery
satisfactory service.

Very truly yours,
EARL F. KARR (signed)

by B-foot in size, two reflectorized
advanced warning signs, two wooden
erossbuck signs and standard pave-
ment marking, In addition to the
usnal pavement traffie striping and
warning and directional signs, there
were installed 4708 lineal feet of
guard railing and 136 culvert markers
and guide posts.

The major contract items ineluded
the following quantities,
WAt e 8,078 M gals.
Roadway excavation .______ 9,032 cu. yds.
Structure excavation_______ 1,449 cu, yds.

Imported borrow___________ 39,305 cu. yds.
Untreated crushed gravel or

stone surfacing ——_____ een B35 tons
Mineral aggregate(PMS)__. 2,219 tons
Structure conerete. e 291 cu. yds,
Pavement concrete... o= 14,171 eu. yds,
Reinforeing steel ..o _112,428 |bs.

Fredericksen & Westhbrook was the
eontractor for this projeet. The Resi-
dent Engineer was E. H, Lapp. A
total of 54,4211 man hours for all
elasses of labor used on the contract
is indieated from the contraetor’s pay
rolls.

The approximate total cost of the
eonstruetion is $208,000. The project
was financed from State highway eon-
struetion and Federal Aid fonds and
the one-fourth eent gas tax allotment
to the eity of Modesto,

New Link
in Ocean

Shore Road

{Contlnued from page 16)

care of by a reinforeed econerete
hridge, 160 feet in length, resting on
eomerete piles. The fourth stream,
which 18 Waddell Creek, will not be
bridged until the section throngh the
Waddell Bluff has been realigned.

Considerable truck farming and
dairying is in progress along this
entire route, this eoast route being
naturally the only road available for
people living on the western slopes of
the Santa Cruz and the Ben Lomond
country. There is a eomparatively
small amount of dense fog.

The ultimate distanee from Santa
Cruz to San Franeiseo, via the Coast
Road, will be approximately the same
as other inland routes, with the added
features of no erosz traffie and the
absenee of long sustained grades
This improvement, along with others,
eventually shonld be & great boon to
truck transportation, also recreational
purposes, and even for through traffic
servies a new, fast and scenie highway
ig in the making,

The progress to date has been very
good, due to the unusnal amount of
rainfall during the past winter. It has
heen possible to work a continuous
two 8-hour shifts, without any inter-
ruption with the equipment even duor-
ing the rain, due to the Monferey
shale and sand formation,

This is the third section of the
Oeean Shore Highway to be improved
ginee 1936; the first section being a
3-mile section just out of the City of
Ban Franciseo, and the seeond section
being the San Pedro reloeation,
hetween Farallone City and Rock-
away Beach, a distanee of 6 miles.

It is expected that another diffienlt
gection will be eonstrueted during the
next hienninm in the neighborhood of
Tunitag Creek.

The project is being built on a
cooperative basis from Federal, State,
and Joint Highway Distriet No. 9
funds. Joint Highway Distriet No, 9
comprises the counties of San Fran-
ciseo, San Mateo and Santa Cruz. The
directors of the Distriet are members
of the Boards of Bupervisors of the
respective counties; John M. Ratto

{Continued on page 25)
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Legislation for
Central Valley
Project Proposed

{Continuad from pags §)

with two companies
servation Corps (
on, An area of m]] h-
eleared of brush and timber, “h.d."_lil"
timber is heing salvag
orest cover is in brush and -\nlull
hich are being cnt, piled and

important econiracts for

1 and equipment have also

been awarded. These include a con-

tract with the General Electric Com-

pany for the farnishing of four elee-

trict generators rated at 75,000 kva

1 and & eontract with ﬁnl]w 'L]ld-]

mers Company for the furnishing o
four 1:vdrm~1r+1=t turbines each

a rated capacity of 103,000 horse-

;'.H}'.".-'EI'. Bids w L[] be opened on June

acramento for the furnishing

00 tons of sand and

gravel to be n as

for the concrete to he

i 1 the dam and power plant,
In ﬁ:]d]’rmn bids have reeently heen
opened in Washington, T, ., for the

’ cement for Shasta Dam
in "I.H.]‘.J'I':ILlH amonnts up to 5,300,000
barrels.

It is now expected that the first
eomerete  will wiured in Shasta
Dam in Mareh, 1940, In the mean-
time, the exeavation work on the dam
will be largely ecompleted and ma-
terials will be provided and equip-
ment installed for the manufacture
and placing of eoncrete of which
5,600,000 ecubie yards will be re-
quired for the dam and power plant.

TA CANAL
f eonstroetion
‘u;tlﬂh' i in i Jontra ta County,
where work 18 under way on the
Contra Costa Canal. Construction
work—the first undertalen on  the
project—was started on this canal in
0 r, 1937, The first four miles,
whieh is an nnlined earth canal, has
already been completed and an addi-
tional sixteen miles is now being built
under two contracts which, when eom-

pl , will bring the finished secti
of this canal to the vieinity of Pitts
burg. Four pumping plants are also

(Continued on page 26)

Phalo by 17, 8 Boreao of Reclamation
Through thie by-pass tunnel, main line rallroad traffic now crossing site of Shasta Dam
will be routed early this Summer.

California Highways and Public Works (May 1939) [Twenty-three]




gl

-

.

| = WAT
Pl

DIVISION OF

ER RESOURCES

OFFICIAL REPORT

FOR THE MONTH OF
April, 1939

EDWARD HYATT, State Engineer

HE Division of Water Re-

sourees, representing the Water

Project Aunthority of the State
of California, has eontinued the pre-
paration of data and reports provided
for in an agreement between the
United States and the Aunthority. In
comnection with this work, field sur-
veys are being made {or the prepara-
tion of fopographic maps of the lands
along the San Joaguin River between
Friant and the Gravelly Ford Canal,
and between the mouth of the Merced
River and the San Joaquin Delta
Also, in connection with the atudies
of the water righits of the lands
bordering the San Joaguin River, soil
Burvey maps are being prepared of
the areas along the river between the
game points,

Work also continued on the prepa-
ration of data for reports on the
acquisition of, and a plan of exchange
for, waters of the San Joaquin River
elaimed by properties east of the river
in Mereed County and south of the
river in Fresno Connty.

DISTRICTS SECURITIES
COMMISSION

Congiderable work was done in the eom-
miggion office npon the formulation of a re-
finanecing plan for submission to the bond-
holderas of Montagne Water Conservation
IHstriet. The board of directors of the dis-
triet at the request of the commission sub-
mitted data upon the estimated ability of the
digtrict to pay mnd it is hoped that a pro-
posal may soon be placed before the bomd-
holdera for their consideration.

Hearings in the T, 8. Distriet Conrts upon
the petitions of several irrigation districts
for confirmation of their refunding plans
have recently bhesn held or are scheduled for
the near futere. Bome plans which have
been confirmed by the courts have been taken
to the Circuit Court of Appeals

SPECIAL INVESTIGATIONS

Investigations and the preparation of re-
ports on work for which applications have
been made for allotments from the State
Emergencey Mund for the restoration of prop-
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erty, levees, flood eontrol works, county roads
and bridges demaged by the floods of the
1937-38 winter seazon, were continued and
saven reperts and recommendations were sub-
mitted to the Director of Finance puranant
to his instruetions. Nine alloeatlons were
made by the Director of Finance for flood
damage repair work during the month. The
total amount of outstanding allecations at
the end of the month was $4,501,300. The
Division of Water Resources has performed
or is performing considersble of the work
for which these alloeations were made and
the remainder i8 belog done by the applicanta
under 132 contracts entered inte with the
Department of Public Works, These con-
tracts eover work which will cost §3,878,700,
much of which has already been completed.

PR

SUPERVISION OF DAMS

Applieation was filed on March 28, 1830,
for mpprovel of the Lagt Chance Weir in
Kings County, owned by the Last Chanee
Water Diteh Company, Hanford, California.

Applieation was filed on April 8, 1889, for
approvel of plans snd specifications for the
consiruction of the Kimball Oreek Dam in
Napa County, owned by the City of Calis-
toga, Calistoga, California,

ide have been ealled for work on the
Long Valley Dam in Mono County and con-
struction will start in the very near future.
Construetion work is progressing on Palos
Verdes Reservoir in Los Angelea County.

FLOOD CONTROL AND
RECLAMATION

Routine maintenanes work has been ear-
ried on during this period. There has been
u total lack of food water during the winter
and the uswal winter and spring activities
were not necessary. Irripation has ecom-
meneed in the Sutter By-pass and adjoin-
ing ares. An unueually large aren of riee
will be plunted and preparation {8 being
made for irrlgation fooding of the bean lands
in the by-pass preparatory to planting.

With the aid of WPA laber, the channels
of the Butte Slough By-pass and Knights
Landing Ridge Dwrainage Cut are being
cleared, An average of 65 men haz been
engaged in this work. The truek and storage
shed at the Butter yard is nearing comple-
tion, all labor being furnished by WEAL

Hwmergency Loves Repair

All eonstrietion work under this project
has been completed, the last unit being the
dike near the head of Edgar Slough, in which

two irrigation conduits were eonstrocted
with funds provided by loeal intercats. The
completion report on thiz project is now
being preparced.

Reliaf Labor Work

Under WEPA Project No. 10812, sponsored
by thia department, approximately 953 men
are now assigned, A total of 68,702 man-
hours of labor have been applied from Mareh
26th to April 224, inelusive, an average of
3,730 man-hours per working day. This is
equivalent to & eontinuous working force of
467 men working eight hours per day.

Emergency Flood Damage Repair

The repair of the damaged units of the
Buernmento River Flood Control Project has
been earried on by the division by foree
aceount during this peried. OFf the $150,000
available, approximately $114,000 has been
expended to date,

SACRAMENTO-SAN JOAQUIN
WATER SUPERVISION

Field work has eommenced and st pregent
consists of visiting all points of diversion
and veturn flow to insure that records of
pumping operations and return flow stations
will be kept during the coming season, Dis-
charge measurements are being made at all
of the larger plants which are at present
in operation, On acount of the abnormally
dry geason, the majority of diversion plants
are in full operation. The rice planting pro-
gram is well onder way and in many sections
completed. In view of the impending water
shortage, It is apparent that the irrigators
are all endeavoring to sonk up the ground
while water is yet available,

The annoal mimeographed report of this
office iz virtually eompleted and it should be
available for distribution some time in May,
The stream flow into the delta is rapidly
decreaging, the flow of the Bacramento River
at Veronn having fallen from 11,000 cubic
feet per aecond on April 14th to 2000 eabic
feet per second on April 21st. The flow of
the Ban Jomqguin River at Vernalis Is like-
wise rapidly deereasing and on April 294
was 2400 cubic feet per secomnd,

You have heard, of eourse, about the
English bulldog that went for a tramp every
day.

Dora's N, Y. cousin is worried about the
campaign to do away with noises. Bhe's
been studying for three yenrs to be one and
was to get her diploma at the hospital next
June,

(May 1939) California Highways and Public Works




ALAMEDA COUNTY—A reinforeed econ-
erete girder bridge, Arroyo de la Laguna, at
Hunol, consisting of six spans with total
length of 310 feet and about 0.25 mile of
roadway to be graded and surfaced with
plant-mixed eurfacing and penetration ofl
treatment applied to shoulders, District IV,
Route 107, Beetion A.  Eaton & Bmith, Ban
Frnncisr_'n. Hﬂm F‘J_arlRW He ]e, San

nddy,

I ,
%1 Lesure, Oakland, sszrs
(_'}aleth & Co., San Rafulﬂ W{I

Ma.r_}}unalﬂ Kahn Co., Ltd., San Fran-

61028 : Henfoy-Moore Co. Fredriek-
son .i Fatson 'Comst, Co., Oakland, §52.322 ;
Lind & Swinerton, Ine., akland,

$h2 -ﬂ. Boda & Son, G.uk!aurl H
R. 4. Gliffor&. Ban Franciseo, § "Con-
tract awarded to Capuato é Ks-echle. Han
Joge, &44,T00,

LOS ANGELES COUNTY—On Arroyo
Heco leway across Arroyo Seco Channel
near Hongh Steect, n reinforced conerete box
girder brid, q‘ga having & total length of approx-
imutely 482 feet compozed of o main center
-_F“ and four approach spans, Distrlct

II, Route 205, Seetion &, Pas. John
Strons, Pomona, $138.0156; J. & Metzger &
Som, Los Angeles, 8148575 J. I HnMnck
Litd. Paszadena, $153,206: Bates and Ro
Contracting Corporation, Oakland, S154, 5‘1
Carlo Bonglovanni, Loz Angeles, S157.800:
Amlr Etcrrdnﬂ & R R. Bishop, Tong HMch

e Dorfmiimn, Ll:rs Angelt-a
i?ﬁZ"Sﬂ B}'ﬂrtﬂ & Dunmn, Angeles,
163,205 ¢ U::l:tar] f‘nrlcreta Pipe Durp., Los
Angeles, 5138 Heuser & lﬂnmett (3len-
dﬁlﬁ, ﬂﬂ‘ﬂm "r‘[lthy Broa, Cunatru:tiun

Enay $172831; 0. O, Hparks
im& Mnndu gmeerim: Co., Los Angeles,
$178,222; A. T. Cassell-Fred H. Potts Co.,
Los &ngel mn 157: Gibbons & Reed,
Burbank, $318,711. Contract awardes. to
Contracting Engineers Co,, Los Angeles,
£1534,727.

L8 ANGELES COUNTY—West of Po-
mong, two reinforeed conerete girder over-
hend ﬂma:nﬂ to  be construeted and
approaches, about 0.7 mile in length, to be
graded and paved with Portland cement con-
mtz and plant-mized surfacing.  District

¥II, Route T7, Section B. O. Bparks &
Munda I-Hnmnecrinn Ca., Los Angeles,

151, United Concrete Pipe Corp,, Los

ngeles, $152.35% . J. B, Haddock, Lid., Pas-
adens, B‘Eﬁ‘tﬂ? Claude Fisher Co., Lid.,
Los Angeles, $182 i The Contracting
Engineers Co, & 2, Ndmondson & Sons, Los

ngeles, S‘.IS4 180 ; Daley Corp., Ban Diega,

THE 504 ¢ Hptzzer & Son, Tos An los,

188,887 ; Gibbcns Resd Co., Burbank,
-‘Fl!’.l'l 676 Griffith Co., Los Angﬂh‘ﬁ.&l 2,834 ¢

ch Bros, Torranece, $204,605; Chas. J.
]_m;'fmm'lL Loz Ahﬁ:elﬂi $""1_{I'15'I* Mutich
Bros., Hisinore, $215811. Contract warded
to John ftrona, Pomona, $171,468.75.

MARIPOBA COUNTY—Between Briee-

urienn& Hl Portal, about 12 miles in Tength,

surfanced \hth plant-mized surfacing
anid shoulders to be constructed, istries X,
Route 18, Sections B, T, G. Mittry Bros,
Constrnetion Co., Los Angeles, $68.277 + T,
A. Casson, Hayward, $68.176; Plazma &
Huntley, Ban Joee, $63,881 Monntaln Con-
struction Co., Sacramento, ﬂﬁ.ﬂﬁﬁ: Parcific
States Construction Co,, San "ranciseo,
$54.728 ; Marshall Hanrahan, Redwood City,
202415, Contract awarded to Grifith Co,
Los Angeles, $61,502.25,

MONTERHEY OOUNTY—About 0.3 mile
south of Boledad, ten concrete bridge piers
in the Salinas River to be demolished and
disposed of. Disteiet ¥V, Route 2, Section

Highway Bids and Awards for the Month of April, 1939

Iy, John Fesler, Banta Maria, $3,500; C.
W. Caletti & Co. Ban Rafael, $4,500;
Frank legg, San Francisco, $6 .512 A, A
Tieslau, Berkeley, 53,470; Lord & Bl.almn,
Bacramento, $2,750; Granite Construetion
Co., Lid., Watsonville, $5,600; L. O. Beidel,
Dn.&],u_nd 83,870, Contract swar&e& to Kiss
Crane Ser-rice. Bouthgate, §1,180,

RIVERBIDE COUNTY-—Near Thermal,
about 0.9 mile to be graded and rondmix sur-
face treatment np&lied. Distriet X1, Route
187, Bection F. . W. Hllis, North Hally-
wood, 20,611 ; I'I'.. E. Hazard & Hons, SBan
Dl'E'g‘Ch 8T J. B, Haddock, Ltd., Pasa-
'Tl-l Panah Bros, Los Augl}laa,

Ruddy, Mpdesta, fidii 5

a.rh.n E:hmldt Ln‘ng .ﬂaar_h 4-,1]2?;

Goneral {‘unatmetnrn Co,, J. W, Johneon,

Los Angeles, £24840: V. R. Dennis Con- -

atrpetion Co,, 8an Diezo, 25.8153: H. H.
Petereon, San 1‘1:{31) M,I& L. Dakley,
Pasadena, . Edmnnr]sun &
Sons, Los Anzelm. $2‘T.11'T Anderson &
Franee, Visalin, 27,656 R. Butterfield-
Kennedy Co., Ban Pedm, $2'?'I]ﬂ'9 Q. @,
Willis & Bonas, Im‘:.1 & Chas, G, Wdlis, Loz
Angeles, SES\.'E]EB 8. M. Milovich, Monte-
hella, 523.925 G. Carroll, Ban Diego,

154 T 8 Mﬂtsgpr & Sn‘n, Los Angeles,

763 Grifith Co., Los Angelos, $31101 ;
A. B. Vinnell Co., Alhambrn, $31,914; Val-
ley Construction (o, San Jose, $34,520.
Ciontract awarded to Bagich Bros., Torrance,
$17,742.30.

HAN BERNARDINO COUNTY—
ﬁtpnmthau to Santa Ana River bridge enst
Colton, about 0.8 mile to be graded and
vod with Portland cement concrete. Dis-
rict VIIT, Route 26, Section B. T. M.
Page, G]FndllF 116845 8. Edmundaun &
Sons, Los Angeles, §12,241; J, E. Haddock,
Litd., Pamdmn. 3,240 ; Matich 'ﬂma Tlsi-
unremai M. Mdumh. Montebello,
Clande Tisher Co.. Litd.,, Los
AﬂzelFR. £14,008; Qriffith Co., Los Angeles,
£16,687; A. B. Vionell Co., Alhambra,
£17.422. Contraect awarded to Basleh Bros.,
an‘mnﬂt. 1117605,

BAN BEHENARDINO COUNTY—
Between Barstow and one mile north, about
0.9 mile to be graded and surfreed with road-
mix surfacing and a reinforced conerete
bridge to be comstructed. Disteict VIIT,
Route 81, Section G. B. G. Carroll, Ban
Diegn, 541,466; Parish Broe, Hollywood,
$41008; Basieh Bros, Torrance, 841,501
R. M. Price, Huntingtxm Park, $41'DET T.
A, Oasson, H:t:'wnrd SA2,877; M. T EurlLLv.
Modesto, 343,382 EI Huddack Ltd., Pas.
adenn, 43,852 ; Enm:—:ﬂn& Hun Diego.
245, 742 ‘F’ﬂlar ch:struetioa Ban Jose,
246,416 ; C. R. Butterfield- Kﬂu:wl:fv Clo., SBan
Pedm. $'i B81; Matich Bros., BElsinore,
247,661 ; By‘erts & Dunn, Los Angeles,

S.617: Martin & Sehmidt, Contractors,
LOnE H.veui:h1 51,708 R. E. Camphbell, T.os
Angeles, 552,853, Contract awarded to A
8, Vimmell Co., Alhambra, $41,255.

BAN DIRGO COUNTY—Application of
diesel oil to 689 roadside miles of vegetation.
Varioms loeations, Hquare 0Ol Ca., Los
Angeles, §1,300. Contract awarded to B, E,
Hazard & Sons, San Diego, §1,283,

BAN FRANCIRCO COUNTYI—Between
Leke Street oand Golden Gate DBridge
spproach in the ity of S8an Francisee, con-
struction of o viadoet consisting of rein-
forced comerete girder spans on reinforeed
conerete hents and retsining wall sbutment.
IHatriet TV, Route 58, RBection 8F, Clinton
l."_!fmstrunl:mn Co. of Californin, San Fran-
cigeo, §6T.A50 ; Bates & Hogers Construetion
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Corp,, Oakland, $50.281; FEaton & Bmith,
Suan Franciges, 350,660 ; B, T. Lesure, Oak-
land, §50,484 ; Robert MceCarthy, SBan Fran-
risco, ml?ﬁ Contract awarded tu [nion
Paving Ca., 8an Franeiseo, $54,441.10

SANTA CLARA GGUN’I‘Y—\EH north-
easterly elty limits of San Jose, two bridges,
one a reinforced concrete girder bridge across
Coyote Creek, consisting of four 42-foot
gpans and two 14-foot cantllever gpans on
reinforced eoncrele plers on conerete piles
and the other a reinforeed eonecete sglab
bridge across Hilver Oreek consisting of three
15-foot spans and two 3-foot O-inch 'eanti-
lever spans on cast-in-place concreie pile
bents.  Distriet IV, Houte 68, Section B &
8Js. Harl W. Heple, San Jose, ;51.'514:
O, W. Caletti & Co., Ban Rafael, $55,203;
A. Teichert & Bom, Ine, Bacramento,
50,070; H. T. Lesure, Oakland, $66,367:
Lindgren & Bwinerton, Ine., tlland,
60,705 ; Heafey-Moore Oo. Fredrickson &

atson Construction Co., Oakland, 260,660 ;
Eaton & Hmith, San Franelzen Eﬁl 321 3 A,
Sods & HBon, Oskland, B63,481; Bates &

Rogers Construction 'C-Drp Daklnn& D80
Barrett and Hilp, San F'rum:latn, 4,208 ;
A. J, Baisch, Ban Jose, $00.436. Contract
awarded to hﬂpum and eeble, Ban Jose,
&‘11,512"’»0

TULARE COUNTY—Across Tule River
at south city limits of Porterville, a rein-
forced comcrete continuous slab bridge om
relnforced comerete piers with concrete pile
foundations to be comstructed. Distriet VI,
Route 129, Section B, J, 8, Metzger & Son,
Los Angeles, £35,100: R. G. Clifford, San
Prancisco, 256,045: Barl W. Heple, Ban
Iuae 537, TII]’? United Conerste Pipe Corp.,
Loa Angnlr.-a. $ET 781 ; M. J. Hoddy, Modesto,
23 819 Valley ﬂn‘nuh‘uchun Co., Ban .TOHE'.
38,880 : A Hoda and Son, ﬂnltlnnd
H. A. Qummings, Han t,heé'. $30.747 ; R. R
Rishop, Long Beach, $41,811; B. G. Carroll,
Han Diego, $44,906: Caze Constraetion Co.,
Ine., San Pedro, $48,529, Contract awarded

to  Trewhitt-Shiclds & Fisher, Iresno,

$37,462.60,

NEW LINK IN OCEAN SHORE
ROAD

{Continued from page 22)

reprcsenhng 8an Franciseo County,
Alvin Hateh, San Mateo Couniy, and
George Ley, SBanta Cruz County,

Fxeellent progress is being made on
the construction of this highway, and
it is expeeted that it will be opened
to traffic before the contract date for
eompletion, which is Deeember 14,
1939.

“Pop," ingunired little Clarence Lilywhite,
“what am a millennigm "

“Bho,” gaid the parent. “Doan’ yon know
whit a millenniom am, chile? It's jes' about
de pame ng & centennial, on'y it's got mo'
Tl."i"-:‘."

Even a stout backbone won't get you any-
where if the knob at the end of it i3 made
of the same material.
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Placing excavated material in intermediate z

Legislation for

being construeted for this unit and
the pumping machinery is ready for
installation.

The Contra Costa Canal will have
a total length of about 46 miles, ex-
tending from an arm of the delta near
Knightsen to the vieinity of Martinez.
With the exeeption of the first four
miles, the canal section will be lined
with a three-inch thickness of rein-
forced conerete. Tt will have a ca-
pacity varying from 350 second feet
in the npper end to 256 second feet
in the lower end. The remaining 26
miles of this eanal are expected to be
advertised for bids this year.

Construction work on the remain-
ing units of the Central Valley Pro-
ject has not as yet been started.
These include the seeond storage unit
of the project, Friant Dam and
Reservoir on the San Joaguin River,
the Friant-Kern and Madera canals,
which will divert therefrom and eon-
vey water for use in the southern
San Joagquin Valley from Madera
Connty on the north to Kern Connty
om the sonth, the 8an Joaquin Pump-
ing Svatem, and the Delta Cross
Channel. Plans and specifications are
heing prepared for Friant Dam which
will be 300 feet in height and ereate
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one of upstream embankment section of Shasta Dam.

roller at left.

Mote bulldozer and sheapsfoot

Central Valley Project Proposed

(Continued from pags 23)

a reservoir with a pross storage
capacity of 520000 acre-feet, 70,000
acre-Teet of which will be reserved for
flond eontrol purposes.

In connection with the San Joaquin
River development, substantial prog-
ress has been made on the necessary
aequisition of water rights. Two con-
tracts with the Miller and Lux in-
terests, which now confrol & major
portion of the present rights to San
Joaquin River water, have been ne-
gotiated and approved and are ready
for exeeution. Ome of these con-
tracts provides for the purchase of
the so-called grass land rights and

. the other for the exchange of San

Joagquin River water, now used for ir-
rigation of erops, for a substitute
supply to be furnished by means of
the Ban Joaquin Pumping System,
which will divert the substitute sup-
ply from the delta. The recent ap-
proval of the **Exchange Contract'
by the State Railroad Commission is
the last step required preparatory to
the exeeution of both of these con-
tracts, Negotiations are progressing
for the acquisition of numerous other
water rights,

Other important negotiations still
under way in connection with the
Friant Dam wnit eomprise those with

the Madera and Fresno Irrigation
distriets for the aequisition of what-
ever rvights or properties those dis-
triets may have in the Friant Dam
and Reservoir sites. It is reported
the negotiations are nearing comple-
tion with the Madera Trrigation Dis-
triet.

Walker B. Young, supervising en-
gineer for the Burean of Reclamation,
states that additional constroction
work on the Central Valley Projeet
now in prospect for early bidding
includes Friant Dam, the upper see-
tions of the Friant-Kern and Ma-
dera canals, the remainder of the
(lontra Costa Canal and more rail-
road and highway relocation around
Shasta Reservoir, including the huge
Pit River Bridge.

The bypass tunnel throngh which
the Southern Pacifie Railroad tracks
will be diverted pending the comple-
tion of the railroad realignment at a
higher elevation around the Shasta
reservoir, was holed through on
March 4.

The tunnel, which is 1,820 feet
lemg, iz being lined with eonerete from
18 to 21 inches thick throughout its
entire length and it is expected it will
be eompleted and open to traffic some-
time in July,

(May 1939) California Highways and Public Works



Western Families
‘Own the Roads’
Says Dr. Hewes

N HIS address before the joint
meeting of the annnal conven-
tions of the American Road

Builders’ Asseciation, the Assoeiated
General Contractors of America, and
the Western Assogiation of State
Highway Officials recently held in
San Franeciseo, Dr. I, 1. Hewes, Dep-
uty Chief Engineer, U. 8. Burean of
Publie Roads, in discussing highway
problems of today, said:

““In its position as a clearing honse
for the several state-wide highway
planning surveys, the Bureau of Pub-
lic Roads is obligated morally to
make public as fast as possible gen-
eral data that become visible when the
highway planning surveys of the sev-
eral States are combined.

“The bureau is doing such pub-
licity work. Thus, in econsidering
farm-to-market roads, it is seen that
only 10 per eent of the total highway
movement is served by erunty and
loeal roads. Yet such movement re-
gquires 78 per cemt of the total mileage.
Similarly, local eity streets serve gen-
erally only about 6 per cent of the
total traffic.”

““The increase in highway trans-
portation in the western States in the
last 18 years is apparent from a study
of fizures for motor vehicle registra-
tion and the gasoline tax dellar for
the eleven western States between
1921 and 1938.

““In the year 1937 alone, the west-
ern road users paid in State license
fees and gasoline taxes approximately
$152,256,000. * * #

OWN THE ROADS

“The 1938 western registrations
indieate about 4.6 million vehieles,
Family ownership of wvehicles thus
just about accounts for the total west-
ern population. So the western fam-
ilies, as such, actually may be said 1o
own the roads.

“In the country as a whole, the
ownership of family passenger cars
is largely by people of very moderate
incomes. Less than 5 per cent of the
passenger ears are owned by people
with incomes of $5,000 per year or
more. The Burean of Foreign and
Domestic Commeree in the Unifed
States Department of Commerce re-

Bay Bridge Traffic Shows Increase of
1700 Vehicles Daily Over March

PRIL TRAFFIC on the San Franecisco-Oakland Bay Bridge piled up a
Adui]}' average of 28,311 vehicles, it was revealed yesterday by State
Department of Public Works Director Frank W. Clark in a report

filed with Governor Culbert L. Olson.

The figure represents an increase of approximately 1700 vehicles per
day over March and an inerease of over 5,000 vehicles per day over the
same period a year ago, April’s daily average marks the third highest
sinee the bridge opened, except for the first two weeks of November, 1936.

Total traffic for April was 349,317 vehicles, bringing the year’s total to
3,172,113 and the total sinece the bridge opened to 22233202, Highest day
of the month was Sunday, April 9, when 39,700 vehicles crossed the span.

April’s revenues amounted to $439,521.16.

Of last month’s total 169,806 vehicles went to Treasure Island, Mr,
Clark’s report said. Traffic from San Francisco to Treasure Island totaled
89,917 vehieles and from the East Bay, 79,880,

"~ (Convenience of automobile travel to Treasure Island, Mr. Clark said,
accounted for the heavy exposition traffie, which is exceeding original

estimates.

April totals and comparative figures follow:

Passenger Autos and Auto Trailers 767,327

Motorcyeles and Triears __ ...
Buses ———___.-_
Trucks and Truoek Trailers_______
TPoll Vehicled comnommasmoce
PRggiE oo e i e IR
Total Vehieles __ o oomeeee
Extra Passengers —___ ..
Freight Tone ___-_ .~ . _____

eently found that more than half the
family cars were owned by families
with annual ineomes of $1.500 or less.

““We thus arrive at a rather
astounding fact: namely, that since
1918 moterists, of whom nearly 96
per ‘cent have less than $5000 in-
comes, have supplied the TUnited
States with its system of main high-
ways. The details of family owner-
ship are shown in the following tabu-
lation;

OWMERSHIP OF FAMILY CARS BY
AMMUAL INCOME GROUPS

Pereentape of Percentane of
family pas- family car owmers
sERQRr Ears with intome

eamed I less than the

Apnual incomse brache!  each intome maximum of each

Dallars bracket incomn brachet
Under 500 ______ 654 6.54
500-1,000 ... 20,55 27.09
1,000-1,500 ______ 24.77 51.86
1,500-2,000 _..... 1807 68.93
2,000-3,000 ______ 17.73 a7.66
3,000-5000 ______ 802 95.68
Over 5,000 _.____ 432 100.00

. Yot people still get thin worrying, except-
ing when they are worrying sbont being fat.

California Highways and Public Works (may 1933)

April Maroh  Tofal 1939  Total since
1638 1938 to date apening
738,813 2,846,922 20,554,594
467 3,037 12,147 99,046
8,270 7,384 31,943 279,577
44790 47,138 182411 542,310
B23,854 796,372 3,073,423 21875527
25463 26,542 98,580 357,675
849,317 822914 3172,013 22,233,202
296,604 259,266 095324 5,743,959
1,155,608

59,951 244,478

New State Highway
Nearing Completion

{Continued from page 18)

eral agererates for the ernsher run
base and plant-mixed surfacing were
obtained by erushing material from a
mine dump 14 miles west of Colfax.

One of the features of the eonstrue-
tion was the securing of 10,000 eubic
vards of selected material from the
roadway prism om the projected ulti-
mate alignment. The contractor has
arranged for the removal of this ma-
terial by bulldozing and trapping the
material in a bunker for loading into
trucks instead of the more common
method of loading with a shovel.

The econtractors for the road con-
gtruetion are Pisazza and Huntley of
San Jose and the Resident Engineer
is H. 0. Ragan,

This is a Federal Aid project, and
the total eost of the road construction
15 $46,500,
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Six Highway
““*Musts’’ Stated
by MacDonald

N CLOSING his address at the

I Dallas Convention of the Ameri-

can Association of State High-

way Officials, Thos. H. MacDonald,

Chief of the Burean of Public Roads,

stated that based on the highway
planning surveys, we must have:

First, a reclassification of onr high-
wWays ;

Seeond, a provision for roads to
serve all types of existing or develop-
ing traffie, and recognizing the fast,
through traffic as distinet from local
nse ;

Third, the beginning of special mo-
tor roads in congested areas leading
from the hearts of the eities through
metropolitan arveas, desioned to per-
mit free Aow of traffic separated from
eross-trafiic ;

Fourth, the organization of a hig
mileage of local land-service roads to
be brought rapidly to usable condition ;

Fifth, the program of State and
Federal-aid systems which lies be-
tween, on which work must continue
with a constantly higher level of
design standards for safe traffic ser-
viee ; and

Sixth, for these improvements, a
radically new poliey of land acquisi-
tion to be formulated and made
effective in order to provide adequate
space and to control unsightly and
undesirable ribbon development.

These, he states, are partial details
of a future program indicated by the
data of the hishway planning sur-
veys, if these data ave to be used in-
telligently in the immediate futore.

Swing Spans Feature Arch

{Continued from page 10}

foreing steel were 1000 pounds per
square inch and 18,000 pounds per
square ineh, respeetively. An exceed-
ingly high grade conerete was mann-
factured for the project; 28 day
strengths ran as high as 6000 pounds
per square inch.

The Contractor was C. 0. Sparks
and Mundo Engineering Company,
and 1. T. Johnson, Resident Engineer.
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I Memoriam

HOWARD SPENCER
HAZEN

The Division of Architecture suf-
fered a great loss Aprll 13, 1939, in
the death of Howard Spencer Hazen,
who had served as senior architec-
tural designer in the office of that
division sinece 1926.

Mr. Hazen was born in LaSalle,
Illinois, educated in the schools of
that community, and graduated in
Civil Engineering from the Univer-
sity of Illingis. Becoming inter-
ested in architesture, he pursued
the study of this subject at the
Massachusetts Institute of Tech-
nology in Boston and later at
Harvard University.

His professional carser covered a
wide field of activity, first in Boston
and later in Chicago.

In 1924, he eame to Sacramento
at the instance of James S, Dean
of Dean & Dean, Architects, and
was associated with that firm in the
design of many important strue-
tures, including the Sacramento
Memorial Auditorium, the Sacra-
menta Jupior College, and the Wast-
minster Presbyterian Church.

In the office of the Division of
Architecture he was responsible for
the design of several complete State
institutional groups, of which the
San Diego State College; the Cama-
rillo State Hospital, and the Cali-
fornia Institution for Women are
outstanding examples.

Always self-effacing, he was pos-
sessed of cultural attainments be-
yond the knowledge of any except
those most intimately acquainted
with him. Art, music, literature,
and science shared in the use of his
leisure moments without exeluding
the friendly human touch or the
keen sense of humoer so deeply ap-
preciated by all who knew him. A
great wvoid exists where he once
stood. .

25,000 Miles of 4-Lane
Highways Need in 25 Years

{Continued from page 103

“Based on information gathered in
the highway planning surveys, how-
ever, it 15 now apparent that 25,000
miles of new four-lane highways may
have to be built in the next 25 years
to accommaodate the automobile traffie
of the nation. This is an average of
1000 miles of new eonstruetion each
vear in addition to the existing mile-
are of the multiple-lane type now in
use. Therefore, the sectional lay-out
of multiple-lane highways is inereas-
ingly important.”’

Grade Separation
Projects Total
$11,000,000

(Continued from page 14)

for which were in many eases mueh
less complete than we would have
desired, the contractors have cooper-
ated to the end that we have seenred
very satisfactory jobs and the elaims
for additional eompensation were
reduced to a minimuom.

The local distriet office of the
Burean of Public Roads was also an
important factor in accomplishing the
work under these programs, Their
representatives were always available
for consultation and furnished in-
valnable assistanee in programming,
designing, and constructing the grade
separation projeets.

Without sueh splendid eooperation
all over California through the last
four years, the State wonld have been
hampered in getting this large pro.
gram under way.

With the two earlier programs
nearing completion, we are mow in
the process of formulating a pro-
gram to utilize with the pgreatest
posgible henefit the allocation of
about $1,800,000 to be spent during
the 1940-1941 Fiscal Years. It ap-
peare that with thiz momney there
will be added to the previous sixty-
eight projects about ten additional
separations.

AID TO UNIVERSITY
PURDUE UNIVERSITY

Engineering Experiment Station
Lafayette, Indiana

California Department of Public Works
P. 0. Box 1499

Sacramento, California

Gentlemen:

We are very much interested in obtain-
ing copies of “California Highways and
Public Works" for use as references by
opur staff of the Joint Highway Research
Project. Wa are deing research work an
various highway problems wunder a co
operative agreament between Purdue Uni-
versity and the Indiana Highway Com-
mission. As a result, we would appre-
giate being placed on the mailing list
for the above mentioned publication.

Very truly vours,

{Signed)
K. B. Weods
Assistant Director
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State of California
CULBERT L. OLSON, Governor

Department of Public Works

Headquarters: Public Works Building, Twelfth and N Streets, Sacramento
FRANK W. CLARK, Director of Public Works

CALIFORNIA HIGHWAY COMMISSION

LAWHRENCE BARRHETT, Chuirman, S8an Franciseo
IENER W, NIELSEN, Fresno
AMERIGO BOZZANI, Los Angeles
BERT L. VAUGHN, Jacumba
L, G. HITCHCOCOK, Bantn Rosa
EYRON N. BODOTT, Secretary

DIVISION OF HIGHWAYS

TIZGR §-

0. H. PURCELL, Btate Highway Hngineer
G T. McCOY, Assistant State Highway Engineer
J. G. STANDLEY, Principal Assistant Engineer
R. H. WILBON, Ofice Engineer
T. E. 8TANTON, Materisls and Research Engineer
FRED J. GRITMM, Engineer of Survers and Plans
B, M. GILLIS, Construrtion Engineer
T. H. DENNIS, Maintenance Engineer
F. W, PANHORST, Bridge Bugineer
L. ¥. CAMPBELL, Engineer of Clty and Cooperntive Projects
R. H. BSTALNARER, Equipment Engineer
J. W, VIOKREY, Hafety Hngineer
E. . HIGGINS, Comptrollep

DISTRICT ENGINEERS
E. R, GREEN, Digtrict I, Burekn
F. W. HASELWOOT), Distriet 11, Redding
CHARLE: H, WHITMORE, District III, Marysville
JNO, H. SKRGGE, District IV, Ban Francisco
L. H. GIBRON, District ¥, Ban Luls Obispo
E. T. 8COTT, Distriet VI, Fresno
B, V. CORTELYOU, District VII, Los Angeles
E. Q. BULLIVAN, District VIII, Ban Berngrdine
5. W, LOWDEN (Acting), District IX, Bishop
R. E. PIERCE, District X, Stockton
E. B. WALLACRE, Ddsteiet X1, San Diego

-

SAN FRANCISCO-OAKLAND BAY BRIDGE
GLENN B. WOODRUFTF, Principal Bridge Engineer
RALPH A. TUDOR, Senior Bridge Enginesr
in Charge of Maintenanecs and Operation

DIVISION OF WATER RESOURCES

EDWARD HYATT, State Engineer, Chief of Division
GEORGE T. GUNSTON, Administrative Assiztant
HAROLD OONELING, Deputy in Charge Water Rights

A, . EDMONSTON, Deputy in Charge Water
Hesources Inveatigntion

R. L. JONES, Deputy in Charge Flood Control and Recamation
GEORGE W. HAWLEY, Deputy in Charge Dams
BPENCER BURROUGHS, Attorney
EVERETT N. BRYAN, Hydraulic Engineer Water Rights
GORDON ZANDER, Adjudiestion, Water Distribution

DIVISION OF ARCHITECTURE

W, K. DANIELE, Assistant State Architect, in Charge of Diviaion
P. T. POAGE, Assiatanl State Architect

HEADQUARTERS
H. W. DeEHAVEN, Bupervising Architectural Draftaman
¢, H. KROMER, Principal Structural Engineer
CARLETON PIERSON, Bupervising Specification Writer
J. W. DUTTON, Princlpal Engineer, (General Construction

W. H. ROCEKINGHAM, Principal Mechanical and Eleetrical
Enginesr

C. B, BERG, Bupervising Estimator of Building Congtruction

DIVISION OF CONTRACTS AND RIGHTS OF WAY

0, C, CARLETON, Chief
FRANK B, DURKEHE, Attorney
¢, B, MONTGOMERY, Attorney

ROBERT E. REED, Attoruey

brimted b CALIFRANIA ATATE FAINTIHG OFFICE
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