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D!h"ﬂut;'l' VI of the State Division
of Highways includes the three coun-
ties of Los Angeles, Orange, and Ven-
tura, within which are 87 incorporared
cities. Here there reside over 6,000,000
people who operate maore than 3,000,-
000 motor vehicles, roughly 45 percent
of the State's total motor vehicle regis-
tration. Of the total population of the
district, approximarely 40 percent live
within the City of Los Angeles. The
existing State Highway System in Dis-
trict VII includes approximately 1,400
miles of traversable routes, with an-
other 100 miles, more or less, in routes
which have been incluoded in the sys-
tem by the Legislarure with the under-
standing that the State would not be
called upon to maintain these routes
until constructed on final alignment.
Approximately 326 miles of U. 5. in-
terstate routes are in the system.

The pressure of population and traf-
fic in this area brought about consid-

Aerial phote leaking narth aleng
a completed section of the Harbor
Freeway fram obove Manchester Avenve

Freeway System Taking Shape
In Greater Los Angeles Area

Report from

District VI

By EDWARD T. TELFORD
Assistant State Highway Engineer

eration of freeway development at an
early dare. The firse actual freeway
construction was a six-mile length on
the Arroyo Seco Parkway, now known
as the Pasadena Freeway, which was
completed and opened to traffic De-
cember 30, 1940, Considerable planning
was done on other freeways during the
early years in addition to the Pasadena
Freeway; however, there was no com-
prehensive financial program which
would permit an adequate rate of prog-
ress until the enactment of the Collier-
Burns Act in June of 1947, The results
of this 1947 legislation were helpful in
that some increase in progress was pos-
sible, ‘but the rate was seill much less
than desirable. In 1953 the California
Legislature increased funds available
for highway construction, and then
the passage of the 1956 Federal Aid
Highway Act by the Congress of the
United States made further substantial

increases, principally by adding the
financing of the Interstate Highway
Swstem to the previously existing fed-
eral aid program. The accelerated con-
struction program resulting from these
upward steps in financing is shown by
the following tabulation of expendi-
tures, contract obligations and budg-
eted projects for the perind 1947
through the 1957-58 Fiscal Year, for
construction, rights of way, and
congineering:
July 1, 1947, to June 30, 1952

Los Angeles Cooney §143.672,371

Orange County 14,615,486

Ventura County 7045354

Toml for five years _ §166.233,211
July 1, 1952, to Juno 30, 1955

Los Angeles Coaney £169,146,220

Orange County 22,634,459
Ventura County 14,441,750
Total for three yeats $206,222 459

+ » » Continved on poge 2
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Confinuved from page 1. ..
July 1, 1955, to June 30, 1958

Los Angeles County $258,393 000
Orange County 51,2000, 00
Ventura Counry 18, 6H5.000

5:1’1 B.28 |JJUU

S'."I.II- 7 iﬁ.,ﬁTH

Total for three years
Geranp Totan

The rate of expansion of this pro-
gram is graphically indicated on the
two accompanying maps of District
VI freeways. One of these, dated
March of 1953, indicates progress as of
that time, and the other indicates the
status as of Januvary 1, 1958, including
projects budgeted for the 1958-39 Fis-
cal Year. The abrupt changes in the
financial picture that have taken place
from time to time can best be indi-
cated by considering cermin of the
District VI annoal budgets:

1952-53 Fiscal Year §44,263,000

19§3-54 Fiscal Year §77.232,000

1956-57 Fiscal Yeur Budger

was increased by revenue
from Federal Aid Act of

1936 from about S86,000,-
000 to 119,000,000

1958-59 Fiscal Year. L1 15,064,000
Freaway Progress te Jonvary 1, 1958
Miler
Roures adopred as freeways G474
Constructed or under construetion
Freewawys .. 1804
Expressways . 107.2
Budgered (including 1958-59 Fiscal
Year) Freeways _____ 3L7
Total value freeway
contfacts under way E70 508,954

An examination of the District VII
Freeways Map for January 1, 1958, in-
dicates that we now are beginning to
have a sufficient mileage of connected
freeways and expressways in operation
so that we are justified in referring ro
it as a “freeway system.” Three im-
portant freeways, the Pasadena, the
Hollywood, and the San Bernardino,
have been completed within the dis-
trict, and gaps are now being closed
where necessary to connect our free-
ways in the so-called Los Angeles Met-
ropolitan Area with the expressways
in the outlying areas for Los Angeles,
Ventura, and Orange Counties.

One System
When it is considered that on all of
the freeway routings in Districe VII
the extreme distance between the Los
Angeles Civic Center and the outlying

California Highways
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boundaries of the district is less than
100 miles, and that in time they can
easily be traveled in less than 2Y
hours, it is certainly now in order to
speak of the Districe VII freeways as
being the “Gireater Los Angeles g’ree—
way System.”

This is perhaps a better descriptive
title than the previously used “Los
Angeles Metropolitan Freeway Sys-
tem” which at best makes it necessary
to define a vague area originally con-
sidered to be the coastal plain occupied
by the City of Los Angeles and other
cities in Los Angeles County berween
the mountains and the Pacific Ocean,

and Public Works

Later thinking has indicated the rea-
sonableness of including a considerable
pordon of Orange County in the so-
called *Los Angeles Metropolitan
Area.” In their thinking now, the peo-
ple of this area are definitely inclined
to get away from consideration of
county boundaries and recognize the
importance of the freeways being buil
for their use in outlving areas of the
three counties, as well as those that are
clase in.

From the standpoint of offering
vitally needed traffic service in the
movement of people and goods, who
can say that the Golden State Freeway

over the Ridge Route is not as impor-
tant as any of the freeways in the cen-
tral Los Angeles area? Therefore, it is
perhaps not out of line to suggest thar
the District VII freewavs be called
“The Greater Los Angeles Freeway
System.”
Interstate Highways

The general location of the national
systemn of interstate highways was des-
ignated in September, 1955, by the
Bureau of Public Roads of the U. 5
Department of Commerce. Included
in this national system are seven im-
portant state highway routes in Dis-
trict VII that are being developed as
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freeways. These interstare freeways
constitute an important part of the
District VII Freeway System. These
freewavs are: the Golden Stare, the
Santa Monica (previously called the
Olvmpic), the San Diego, the Santa
Ana, the San Gabriel River, the San
Bernarding, and the Foothill, The first
six of these freeways are in various
stages of design, right-of-way acquisi-
tion, construction and completion, as
will hereinafter be deseribed.

The only interstate route for which
the California Highway Commission
has not yet made an actoal roure adop-
rion and freeway declaration through-
out its entire length is the Foorhill
Freeway.

Important sections of freeways in
Discrict VII were completed and
opened to public traffic during 1957 as
follows:

Santa Ana Freeway
Broadway to Lewis Street in Santa
Ana __

San Bernardino Freeway
Arusa Avenue in Wesr Covina to
CGanesha Boulevard in Pomona

Harbor Freeway
From Santa Barbara Avenue to
g8th Place in the Ciry of Los An-
geles

Long Beach Freeway
From Arlantic Boulevard to Fire-
stone Boulevard in Fast Los An-
geles area

Golden Stare Freeway
From Glendale Boulevard in Los
Angeles to Ash Sereet in Burbank

San Diego Freeway
Casiang Road o Ohio Street in
West Los Angeles area

Pacific Coast Freeway
From Calleguas Creek o Dare Strece
in the City of Oxnard

Total _

Miles Traffic Counts
G, T. McCoy, State Highway Engi-
neer, recently made public the 1957
Statewide Traffic Count figures. As
8.2 he says, “The annual statewide traffic
count taken on Sunday and Monday,
July 14 and 15, 1957, showed an in-
crease of 4.44 percent over the pre-
iR vious annual coont of Julv, 19354,
Gaing were generallv well distribured
over all routes and regions. Among the
major routes, a very substantial in-
crease was shown on Route 26, Open-
ing of several miles of full freeway on
4.7 the heavily traveled pordons of this
route near Los Angeles probably con-
tribured ro rhis increase.” )
¥ The freeway to which MeCoy re-
fers is the San Bernardino Freeway
thar is now completed throughout its
entire length in Los Angeles County
of 30.7 miles. On this freewav the av-

2.3

o
VENTURA \
couUNTYy |

/

cCoOuUnNTY

STATE OF CALIFOARIA
DEFAATMENT OF PUALIC WOIAKS
Wi SI0N OF HIGHWATS
GONSTRUGTION
FPROGRESS
LOS ANGELES
METROPOLITAN

FREEWAYS
FIRST Pm:r,t:rw — 1953

FUTURE CONSTRUCTION seess

——

LOS ANGELES
COUNTY.

i 4 Exts
3-i-53

California Highways



UPPER—Looking narth olong the Horbor Freeway in the City of Les Angeles showing the Wilshire Boulovord Bridge crossing the freeway in the foreground and
the Fourevel Traffic Interchange, hub of four mojor freeways, in the bockground. LOWER—Losking nerth along construction in progress on the Harbor Free-
way fram above 134th Stroef, Figueroa Strect ix fo the left, Broadwoy fo the righi.

and Public Works




erage daily traffic ar Soto Street two
miles out from the Los Angeles Civic
Center is 93,000, Ten miles out at
Rosemead Boulevard the average daily
traffic 15 90,200, Fifreen miles our at
the easterly city limits of El Monte
the average daily craffic is 78,400
Twenty-four miles out at Kellogg Hill
the average daily traffic is 50,200, This
shows the extensive use which rraffic
is making of this new freeway faciliry
throughour its entire length.

The 1957 traffic counts on District
VII freeways indicate that in certain
cases perhaps the maximum capacity
has been reached with the result that
some of the motorists, for short, close-
in trips, are going back ro existing sar-
face streets which are being made more
attractive doe to efforts of local
jurisdictions.

The average daily traffic volumes on
major freeways in this area for the past
four years is shown by the following:

Location
Hollywood Freeway
{4-level Westerly)
Pasadena Freeway
(Elysian Park)
Santa Ana Freeway
(Soro Street)
San Bernardino Freeway
{Soto Street)
Haurbor Freeway
{#-level Southerly )
Colorado Freeway __
(Linda Vista)
Long Beach Freeway
(Pacific Coast Highway)

Using 4-level interchange.

In this connection artention is di-
rected to a “driving-time study™ that
was made in the Los Angeles area
recently.

During the month of June, 1957, the
Engineering Department of the Auto-
mobile Club of Southern California
undertook to make a between home
and work driving-time study embrac-
ing an area of merropolitan Los An-
gales within a circle having a radius of
20 miles. The selection of routes was
based on normal travel by Auto Club
employees coming to waork from sub-
urban residenrial areas, and returning
to their homes. Referring back to sim-
ilar studies this organization had made
previgusly during the year 1936, it was
possible for them to work our travel

6
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time comparisons for the 21-year in-
terval, These results have proven so
interesting that Table IIT from this
driving study report is reproduced
here:

Los Angeles—Trovel Time Comparisons

[AD times given in minates)
1936 1957 aom. 1957
off-geak and pom. off-peak
perils rush hours periods
FROM Seventh St

and Broadway

T,
Waoodland Hills 57 64 £Ti
San Fernando 43 50
South Pasadena 24 21 15
Whitgier . i 44
Torrance —__ ” 14 i1
Playa del Rey .37 37
Venice 40 0 e
Monterey Park 2§ n
Pasadena — 31 21
San Marino 30 - 2
Sierra Madre _ 4 . i4
El Momee ... 31 7ot 6

Vehicle registration in Los Angeles
Councy in 1936 was 967,981; in 1954
it was 2,741,422,

1954 1955 1956 1957
180,000 185,000 192,000
10,000 112,000 114000 109000
90,000 113,000 145,000 145,000
BOO00  HEO00 96000 93,000
125000 160,000 175000 190,000
0000 27000 29000 23,000
10,000 31,000 37000 35,000
242,000 280000 300000 318,000

The conclusion of this report pre-
sents important findings of great value
in obtaining an understanding of the
transportation problems in rhis area,
and is herewith quoted:

“The overall average speed of 24 miles per
hour accomplished during the heaviesr con-
gested periods of the day revealed thar Los
Angeles has g good transportation system
when compared with other major ciries,

“In comparison of freeway versus surface
street travel, in no case did we find any
surface street route to be faster than s
freeway alternate nor even any  five-mile
inerement of surface strect travel o be
faster than the cortesponding five miles via
freeway.

“A review of the study reveals thar travel
time, as might be expected during today’s
peak bours, is in some cases slower than
travel time obrained doring off-peak periods
recorded in the earlier stodies. Several sub-

sequent test runs tevealed thar rravel rime
during the off-peak periods from Seventh
Street and Broadway in Los Angeles 1o
various outlying suburban communities has
been reduced, however.

“It appears that we have been able to bet-
ter than hold our own during the last 20-
vear period in spite of a three-fold increase
in motar vehicle registradon. We anricipate
that with the expected increase in availabil-
ity of construction money for highway im-
provements in the future we will begin o
make significant gains in the vears to come,

“It is our belicf thar the primary reasons
for our ability to travel as well as we do are
the following:

“1, Freeway construction.

"2, Traffic engineering:
{8} Synchronization of rraffic signals.
{b) Ruosh-hour turning prohibition.
(¢) Rush-hour parking restricrion.
(d) Channelization of problem
intersections.
fe} One-way streets.

“3, Improved construction of motor
vehicles:

{a) Betrer brakes and steering.

{b) More rapid acceleration—
AUTOTHATIC Transimission.

(c) Large rear windows, permitting
greater visibility for mororist to
observe sudden stops as many as
five vehicles ahead.

“4. Experienced drivers who handle their
cars in such a manner as o increase
efficiency. particularly on freeways,”

During the calendar year 1957, the
California Highway Commission passed
resolutions adopting five very impor-
tant District VI freeway routings. On
January 23, 1957, the commission
passed a resolution adopting a freeway
routing for U. 5. Highway 399, State
Highway Route 138, in the City of
Ventura from the Ventura Freeway
near River Street to the existing Ojai
Freeway near Mission Street, This
route adoption was for the purpose of
connecting the complered section of
the Ojai Freeway with the proposed
Ventura Freeway. On this same date
the commission also adopred a rouring
in Orange County for Roure 182, State
Sign Route 22, now called the Garden
Grove Freeway, from the Santa Ana
Freeway easterlv to Route 43, which
the Highway Commission has recently
officially named the “Newport Free-
way." _

On November 25, 1937, the com-
mission adopted resolutions affecting
three District VII freeways. Two of
these adoptions applied to portions of
Route 23, U, S, Highway 6, from the

California Highways



LEFT—Looking north olong Colereds Baulevord connection with Golden Stote Freewoy. RIGHT—Looking northwest elong Golden Stafe Freawsy in Griffith Park,
now wunder consfructian. Los Feliz Boulevard Inferchange in foreground.

Santa Clara River to a point one mile
north of the Angeles Forest Highway,
and from Neenach Road northerly ta
the Kern county line. These two free-
way route adoptions now fix the loca-
tion of the Antelope Valley Freeway
location in District VII from junction
with U. S. Highway 99, the Golden
State Freeway at the north city limits
of Los Angeles to the Kern county
line. On November 25, 1957, the com-
mission also adopred a freeway rout-
ing for a section of the Golden State
Freeway, U. 8. Highway 99, at Castaic
Juncrion. This routing extended from
a point one mile south of Route 79,
State Sign Route 126, to a point 0.7 of
a mile north of Route 79.

The year 1957 has been one of sig-
nificant accomplishment from the
standpoint of major District VII free-
way construction contracts that have
been advertised and awarded, These
contracts, in chronological order of
bid openings, are as follows:

Miles
Santa Ana, San Diego, and Laguna
Freewavs
Berween Niguel Road and Laguona
Canyon Road in Orange County. .65

San Bernardino Freeway
Overcrossing for Barranea Street in
Woest Covina
Glendale Freeway
Berween Los Angeles River and Eagle
Rock Boulevard in City of Los An-
geles Bl . 15

and Public Works

Long Beach Freeway
From Atlantic Avenue ro Rosecrans
Avenue in Los Angeles County

Ventura Freeway
Between Conejo Grade Sommit and
Fifth Sereet in Camarillo in Ventura
County e

San Dhego Freeway
Between San Mateo Creek in San
Diego County and Avenida Cadiz in
San Clemente

Riverside Freeway
From Santz Ana Freeway in Orange
County south of the City of Buena
Park to US 101 in Fallerton i

Santa Monica Freeway (formerly called
Olympic Freeway)
Bridge substructure across the Los
Angeles River in the City of Los An-
geles
Santa Ana Freeway
Berween 10th Street in the City of
Buena Park and Palmer Avenue in
Anaheim R e S

San Dhego Freeway
From Trabuco Creek souwtherly
through San Juan Capistrano in
Orange County .

Santa Ana Freeway
Two additional lanes between Brook-
hurst Avenue in Orange County and
Fuclid Avenue in Ciry of Anaheim

Temeseal Freeway
Berween Fifth Sereer m the City of
Pomona and 0.9 mile south of River-
side Drive in San Bernardine County
Hollywood Freeway
Ventura Freeway from Moorpark

Strecr to Laurel Canvon Boulevard
in the City of Los Angeles

14

50

34

4.1

3.7

San Diego Freeway
From Ohio Avenuez in the Cirv of
Los Angeles to Veniee Boulevard in
Culver Ciry . -~ 3.6

Golden Stare Freeway
Berween Alameda Avenue and Bur-
bank Boulevard in the Ciey of Buor-
hank FTTI bt e 1.6

Total ___ MPEEPERS 1L |

Posadena Freeway

The Pasadena Freeway is 8.2 miles
in length, extending from the four-
level seructure near the Los Angeles
Civic Center to Glenarm Street in
Pasadena. The first unit was com-

pleted and opened to traffic on De-

Loaking north showing cloverloof inferchonge for
Golden State Freeway and Wastern Avenve in
Glondale
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cember 30, 1940. The last unit of
construction on this freeway was
completed and opened to traffic on
September 22, 1953. The rotal cost of
this freeway was $11,444,000.

The southerly two miles of this
freeway that is referred to as the
Elysian Park section is an eight-lane
freeway and it is now carrying, ac-
cording to the 1957 traffic count, a
total of 109,000 vehicles per day.

Hollywood Fresway

The Hollywood Freeway extends
for 16.8 miles from Spring Street in
the Los Angeles Civic Center north-
westerly to junction with the Golden
State Freeway.,

It is divided into two sections. The
southerly section is 10 miles in length,
from Spring Street through Cahuenga
Pass to Vineland Avenue, and was
completed and opened to public traffic
throughout its entire length on Au-
gust 5, 1954, The rotal cost of this 10-
mile unit was §5 5,000,000, not mclud-
ing the current construction contract
for widening and other necessary im-
provements thar s now in progress
between Highland Avenue and Lan-
kershim Boulevard. This construction

is being carried out by the Tomei
Construction Company at a cost of
1,193,000, and 15 scheduled for com-
pletion in Febroary, 1958,

The northerly unit of the Holly-
wood Freeway is known as the Holly-
wood Freeway Extension, This joins
the Cahuenga Pass portion of the
Holbrwood Freeway near the inter-
secrion with Lankershim Boulevard
and extends northerly therefrom for
seven miles to the proposed Golden
State Freeway near Wentworth
Avenue,

Currentlv under construction on
this unit with date of completion be-
ing set for February, 1938, is the
Griffith Company contract for build-
ing 1.1 miles of the Hollywood Free-
way Extension from Lankershim
Boulevard to Moorpark Street. The
construction allotmenc is $2,325,000,
Work s also now under way on a
second Griffith Company contract
for constructing two miles of the
Hollvwood Freeway Extension and
adjoining Ventora Freeway berween
Moorpark Streetr and Laurel Canyon
Boulevard. This contract carries an al-
lotment of $4,467,000, and is scheduled
for completion in December, 1958,

The remainder of the Hollywood
Freeway Extension is now in process
of planning and designing, and in
sOMme areas negotiations are under way
with property owners for acquisition
of rights of way.

Santa Ano Freeway

The Santa Ana Freeway extends
from the easterly terminus of the
Hollywood Freeway ar Spring Street
in the Los Angeles Civic Center in a
generally southeasterly direction for
total length of 42.9 miles through the
Cities of Buena Park, Anaheim, Santa
Ana, and Tustin to a junction with the
San Diego Freeway near the Town of
El Toro. This freeway, following as
it does a northwesterly-southeasterly
direction generally paralleling the Pa-
cific Ocean coastline, makes it of grear
strategic value because so many of the
other impaortant traffic arteries in this
part of the State have been established
in a generally northerly-southerly or
easterly-westerly direction.

The entire 42.9 miles of rhis free-
way are now either fully completed,
under construction, or financed. By
the end of 1958 it will be entrely

LEFT—Locking sautheost an Sanfa Ana Freeway: Evclid Avenve Interchange in foreground. RIGHT—looking east on Riverside Freeway neor Brookhurst Avenue.
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completed to full freeway standards.
The total cost is $76,419,000.

Current construction on the Santa
Ana Freewayv is described in detail in
this issue of California Highways and
Public Wearks by Basil N. Frykland,
District V11 Construction Engineer,

The 1958-59 Fiscal Year budget
contains an itemn for widening existing
Santa Ana Freeway from four lanes
to six lanes from Norwalk to Buena
Park, 2.9 miles, §1,420,000.

San Bernardino Freeway

A four-mile section of the San Ber-
nardino Freeway from Azusa Avenoe
to Barranca Street was opened to pub-
lic traffic on January I8, 1957, and an-
other of approximately the same length
fram Barranca Street to Ganesha Bou-
levard was completed and opened to
traffic on April 19, 1957. The entire
30.7 miles of the San Bernardino Free-
way from Aliso Street near the Los
Angeles River easterly to the San Ber-
nardino county line at Claremont is
now completed. The rotal cost of this
freeway including right-of-way acqui-
sition costs, as well as constroction
costs, is $53 888,000,

Traffic counts taken in 1957 on this
freeway in the Citv of Los Angeles at
Soto Streer indicate an average daily
traffic of 93,000 vehicles.

Harbor Freeway

The Harbor Freeway 15 22.2 miles in
length, extending from the four-level
traffic interchange structure to San Pe-
dro. On April 24, 1957, a four-mile
length of the Harbor Freeway was
completed between 42d Street and
88th Place. This four-mile unit had a
total cost for right-of-way acquisicdon
and construccion of $22,000,000,

On December 4, 1956, a contract
was awarded to the Guy F. Atkinson
Company for constructing a 2.5-mile
section of the Harbor Freeway from
88th Place to 124th Street. The con-
tract allotment for this construction is
§5,902,500. The construction is now
60 percent along toward completion,
with a completion date being Seprem-
ber, 1958, The contract is well ahead
of schedule,

Including previous completed sec-
tions of the Harbor Freeway, there is
now open to public traffic 10.6 miles,
The toral amount expended for con-

and Public Works

Looking west olong Venturo Freeway construction shawing Canejo Grade in the foreground

struction to date is about $86, 000,000,
The section of the Harbor Freeway
just south of the four-level structure
is now carrying an average daily traffic
of 190,000 vehicles.

In the budget for the 1958-59 Fiscal
Year is the item for constructing the
Harbor Freeway from 124th Street
southerly 4.9 miles to 190th Street in
the amount of $6,000,000 (rotal esti-
mate 38,700,000, with §2,700,000 to be
financed in the 1959-60 Fiscal Year
Budget.) Construction will be started
on this unit during 1958,

On the remaining six-mile section of
the freeway plans and right-of-way
acquisition are substantially completed
and start of construction is dependent
upon financing,

Long Beach Freeway

The Long Beach Freeway is onc of
the newer freeway developments.
Ground-breaking ceremonies ar the
southerly terminus of this freeway at
Pacific Coast Highway in the City of
Long Beach were held on June 27,
1951, However, since thar time there
has been steady progress in construct-
ing this important freeway in the Fast
Los Angeles area.

The total length of the Long Beach
Freeway from Pacific Coast Highway
{Route 60) in Long Beach ro Huon-
tington Drive in East Los Angeles ap-
proaching the City of Alhambra is
21.7 miles. As of the present time,
seven miles of the Long Beach Free-
way at the south end have been com-
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pleted from the Pacific Coast Highway
northerly to the crossing of Atlantic
Boulevard east of the City of Comp-
ton, and 4.8 miles have been complered
at the northerly end from Verona
Street north of the Santa Ana Free-
way southerly to Firestone Boulevard
near the City of South Gate.

Three construction contracts are
now under way to complete the gap
on the Long Beach Freeway from
Firestone Boulevard to Atlantic Ave-
nue. This current construction covers
a distance of five miles and the con-
tract allotments total $8,755,000. All
construetion work under these three
contracts is expected to be completed
in April, 1958, and at that time public
traffic will have the use of 17 miles of
completed freeway from Long Beach
to junction with the Santa Ana Free-
way. To date there has been expended
for right-of-way acquisiion and con-
struction on the Long Beach Freeway
a total of $48,000,000.

In the budget for the 1958-59 Fiscal
Year as adopted by the California
Highway Commission on October 25,
1957, there are three items for con-
struction work on the Long Beach
Freeway, as follows:

Ar Del Amo Boulevard for

grading and paving ramp ___ S180,000

For major construction from
the Santa Ana Freswav
northerly for 3.4 miles o
the San Bernardine Freeway 6,150,000

For landscaping berween Sheila
Avenue and (Mympic Boule-

These three contracts will be adver-
tised during 1958,

85,000

Golden State Freeway

The Golden State Freeway extends
73.2 miles from the southerly terminus
at the junction with the Santa Monica
and Santa Ana Freeways near Soto
Street in Los Angeles northerly to
Kern county line. The total spent and
obligated on the freeway is close to
§80,000,000.

The portion of the Golden State
Freeway, U. 5. Highway 99, locally
known as the “Ridge Route™ herween
Tunnel Station and the Kern county
line, 45.2 miles in District VII has
been converted to a four-lane express-
way. The total cost of this reconstruc-
tion, completed February, 1953, was
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$13,500,000, Southerly from Tunnel
Station for 27.5 miles the Golden State
Freeway is to be carried our to full
freeway standards to its southerly ter-
minus at juncton with the Santa Ana
Freeway. Of this portion the north-
erly three miles from Tunnel Station
southerly to Sepulveda Boulevard was
completed as a four-lane expressway
at u cost of §3,200,000 on Augunst 25,
1957,

Two very important contracts on
the Golden State Freeway were un-
der way during 1957 and are now
complered. The contractor on this
five miles of construction, extending
from Glendale Boulevard in the Ciry
of Los Angeles to Ash Street in the
City of Burbank, is Vinnell Co., Inc.,
and Vinnell Constructors. The sum
of the two contract allotments is
$9,799,000.

Right-of-way acquisition is under
way for acguiring righrs-of-way
needed for the Golden State Freeway
to complete it throughour its enrire
length. The 1958-59 Fiscal Year
Budget of the Highway Commission
contained items totaling over §10,000,-
000 for continning right-of-way ac-
quisition on the Golden Srtare Free-
way.

Financed from the 1957-58 Fiscal
Year Budger, a contract was awarded
by the Director of Public Worls on
November 18, 1957, for 1.3 miles of
this frecway berween Alameda Avenue
and Burbank Boulevard in Burbank.
The contractor is Ukropina, Polich &
Kral, and the contract allotment is for
$4.878,900.

Also in the 1957-58 Budger is an
itern of $8,900,000 for 3.1 miles of this
freeway from Sixth Street to Mission
Road in the City of Los Angeles. This
latter project includes the traffic inter-
change facilides with the San Bernar-
dino Freeway. Construction on this
unit is expected to start early in 1938,

The freeway agreement for the last-
remaining unit of the Golden State
Freeway from the north city limits of
Burbank to junction with San Fer-
nando Road near intersection with
Sepulveda Boulevard was approved by
the Los Angeles City Board of Public
Works and was execured February 13,
1957, by the city council. This covers
an 11.8-mile length of freeway and is

the longest continnous stretch of free-
way that has vet been presented to
the Los Angeles city officials for free-
way agreement.

For the Golden State Freeway the
budger for the 1938-59 Fiscal Year
contains four construction items, as
follows:

From Mission Road ro Pasadena

Avenue, 1.1 miles _ B4,600,000

Landscaping, from Glendale
Boulevard to Los Angeles
River, with freeway connec-

don to San Fernando Road . 246,000
Landscaping, Loz Angeles River

to Ash Street in Burbanle 84,000
From Burbank Boulevard to

Roscoe Boulevard, 3.9 miles 6,000,000

(Total estimare £7 648,000, with
§1,648,000 to be financed in the
1959-60 Fiscal Year Budger).

Also in the 1958-59 Fiscal Year
Budgert are allocations for right-of-
way acquisition on the Golden State
Freeway rotaling §10,000,000.

Veontura Freeway

The Ventura Freeway extends from
the Golden State Freeway in Griffith
Park to the Santa Barbara County line,
a distance of 75.4 miles. Of this mile-
age, 37.7 have been completed at a
construction cost of $13.923,000 to
provide four-lane divided highway or
expressway standards, This completed
construction is all westerly of the west
city limits of Los Angeles at Calabasas.

The Highway Commission on May
18, 1955, adopted a freeway routing to
carry the Coast Highway (US 101)
through the City of Ventura. Plans
are now in progress so that constroc-
tion can go forward whenever financ-
ing can be arranged for this entire 5.5
miles through the City of Ventura.
The budget for the 1958-59 Fiscal
Year contains an item of §2,880,000
for right-of-way acquisition on this
section.

The budget for the 1957-58 Fiscal
Year contained an item of $3.400,000
to convert to full freeway status the
existing two- and three-lane undivided
section over the Conejo Grade. This
is five miles in length, extending from
Conejo Grade Summit to Fifth Street
in Camarillo. Contract was awarded
for this construction by the Director
of Public Works on April 29, 1937, to
J. E. Haddock, Ltd. The construction

California Highways



UPPER LEFT—Looking north along o completed section of the long Beach Freewoy showing Florence Avenve I[nterchonge in fthe foreground. UPPER RIGHT—
Leoking north along fhe long Beoch Freewdy showing porfion of Arfesia Avenue cloverleal. LOWER LEFT—Looking north aleng the San Diege Freeway with Wil-

shire Boulavard in fareground and Sunsat Boulavard in beckground. LOWER RIGHT—Locking northwest, showing Long Beoch Freeway crossing Santa Ang Freeway.
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is now 50 percent complete, and the
scheduled finish date is in lare 19358,

Within the City of Los Angeles two
major freeway construction CONTracts
are now in progress on sections of the
Ventura Freeway. These extend from
Sepulveda Bowlevard ro Encino Ave-
nue, a length of three miles, and from
Kelvin Avenue to Calabasas, a length
of 3.6 miles. The value of this current
construction is §9,7 79,000,

In the 1958-59 Fiscal Year Budger
are two items for continuing con-
struction on the Ventura Freewayv, as
follows:

From Laurel Canyon Boulevard

o San Diego Freeway, 4.1

miles e BA 24R000
(Total estimate $11,100,000 with

4852000 o be budgered in

the 1959-60 Fiscal Year
Budger. )

From Encino Avenue to Kelvin

Avenue, 39 miles £ 100,000
{Total estimare §7,300,000, with

£1,300,000 to be financed from

the 195%-60 Fiscal Year

Budger.)

San Diego Freeway

The San Diego Freeway is 90.5
miles in length in District VIL It ex-
tends southerly from junction with
the Golden State Freeway near the
City of San Fernando in close vicinity
to existing Sepulveda Boulevard over
the Santa Monica Mountains through
the West Los Angeles area and along
the easterly side of the Los Angeles
International Airport. Then it swings
easterly, passing to the south of
the Long Beach Municipal Airport
and rhen southeasterly into Orange
County to a junction with the Santa
Ana Freeway at El Toro. Then it pro-
ceeds in close vicinity to existing US
101 through San Juan Capistrano and
San Clemente to the Orange-San
Diego county line.

In many locations, advance right-
of-way acquisition funds, frequently
called “Chapter 20 money,” have been
utilized in the purchase of vacant lands
to forestall construction of private im-
provements which, if allowed to pro-
ceed, would have made future right-
of-way cost many times greater. On
December 11, 1956, a contract was
awarded to Oberg Brothers for con-
struction at the crossing of the San
Diego and Ventura Freewavs. This in-
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UPPER—Looking sast alang Venfura Freeway consfruction near Colobasas showing Mulhoilend Drive Bridge
in foreground. LOWER—Looking sost olong Venturo Freeway eonttruction in tha Woodland Hills area.
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Looking narthwes! along Hollywood Freeway Extansion. Teoffic arfery in center is Moarpark Street.

cluded 1.3 miles of the San Diego
Freeway from Valley Vista Boule-
vard to Burbank Boulevard, estimated
to cost §2,500,000. Work is 73 percent
completed.

There are three units of construc-
tion on the San Diego Freeway in
Orange County upon which work is
proceeding under Srate Division of
Highways contracts, This construc-
tion is locared at San Clemente, at San
Juan Capistrano, and from Niguel
Road northerly for rwo miles near
El Toro. In all, 84 miles of the San
Diego Freeway in Orange County are
now under construction, for which
the construction cost is §7,300,000,

and Public Works

On March 29, 1957, a 2.1-mile
length of this freeway between Ohio
Avenue and Casiano Road in West
Los Angeles, valued at $10,000,000,
was opened to public traffic. On Au-
gust 12, 1957, Guy F. Atkinson Com-
pany of South San Francisco was
awarded contract on the low bid of
$5,748,745 for 3.5 miles of construe-
tion on this freeway from Ohio Ave-
nue to Venice Boulevard. A substan-
mal start on constructon has been
made.

In rhe budget for the 1958-59 Fiscal
Year are three major construction
itemns, as follows:

San Diego Freeway in Los
Angeles County, from Jeffer-
son Avenue to Venice Boule-
vard, 2.5 miles ________ $6,000,000
{Total cstimate l?..iﬂﬂ.mﬂ
of which $1500,000 is to be
budgered in the 1950-60
Fiscal Year Budger).
San Diego Freeway in Los An-
geles County, Mulholland

Dirive relocation 1, 100,110
San Diego Fresemy in Dmngc

County, from Trabuca Creek

to El Toro, 7.9 miles £.,530,000

In the 1958-59 Fiscal Year Budger are
also  allocations totaling  §13,200,000
for continuing right-of-way acquisi-
tion negotiations on the San Diego
Freeway.

Colerade Freeway

As adopted by the California High-
way Commission thr.'. Colorado Free-
way routing is 2.3 miles in lcngth
extending from Fagle Vista Drive in
Fagle Rock to Holly Street in Pasa-
dena. The last unit of construction on
the Colorado Freeway from Eagle
Vista Drive to Avenue 64 was com-
pleted July 28, 1955, This freeway unit
extends both easterly and westerly
from the new Pasadena Pioneer's
Bridge over the Arroyo Seco, and as a
major traffic artery leading into Pasa-
dena from the west it is of vital impor-
tance. The rotal expenditure on this
freeway to date has been §8,500,000.

Foothill Freeway

From Hampton Road to Montana
Street in the Flintridge area, a 1.8-mile
unit of the Foothill Freeway including
crossing of the Arroyo Seco ar Devil’s
Gate Dam was cmnpleted Ocrober 28,
1955, This construction was enthusi-
astically welcomed by the people of
Pasadenn, Flintridge, and Altadena
becanse it corrected an exasperat-
ing traffic congestion problem at
Devil's Gate Dam. The total cost was
$2,675,000.

The Foothill Freeway is the only
interstate route in District VII for
which the California Highway Com-
mission has not as yet passed a resolu-
tion adopring a freeway route for the
entire length. We are now engaged in
preliminary engineering studies and are
conferring with engineering depart-
ments and planning commissions of
Los Angeles County and of the various
cities that will be passed through by
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this freeway, in order to obrain the
most economical route to provide the
greatest possible traffic service.

Glendale Freaway

As adopted by the California
Highway Commission, the Glendale
Freeway is 2.6 miles in length from
Glendale Boulevard to Avenue 36 near
Eagle Rock Boulevard.

On this freeway a contract was
awarded on February 8, 1957, to the
Thompson Construction Company of
Inglewood for the construction of a
one-mile length berween the Los An-
geles River and Avenue 36 near Fagle
Rock Boulevard, The contract allot-
ment is for §2,832,200, Construction
includes a grade separation bridge over
Taylor Yard tracks of the Southern
Pacific Railroad. This contract is now
50 percent completed. The budger for
the 1958-59 Fiscal Year contains an al-
location of $2,105,000 for continuing
right-of-way acquisition on the Glen-
dale Freeway.

Artesia Fresway

This freeway takes its name locally
from Artesia Street along which it fol-
lows for considerable distance in Los
Angeles County. It is a part of State
Highway Legislative Route 175 (State
Sign Route 14) that extends from the
Coast Highway (Route 60) in Re-
dondo Beach westerly into Orange
County.

The State Highway Commission has
adopted two portions of this route as
freeway. One of these extends from
Normandie Avenue to Santa Fe Ave-
nue, and the other from Palo Verde
Avenue to Santa Ana Freeway. The
rotal mileage of freeway adoption is
12.4 miles. Of this, 4.9 miles have been
constructed to expressway standards
at a cost of $2,453,000. The extension
of this route in Orange County east-
erly of the Santa Ana Freeway has
recently been named rhe “Riverside
Freeway.”

Riverside Freeway

On October 25, 1957, the California
Highway Commission announced the
official naming of the freeway route
for Srare Sign Route 14 that had for-
merly been called locally the “Hous-
ton Freeway," and Srare Sign Route
18 (U. S. Highway 91) that had for-
merly been called the “Santa Ana
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Canyon Freeway.” Thus the Riverside
Freeway now extends from the Sanea
Ana Freeway easterly to near the
Town of Olive where it joins the
freeway through Santa Ana Canyon
and follows along it to the Riverside
county line. The total length from the
Santa Ana Freeway to the Riverside
county line is 20,4 miles. From Cy-
press Avenue near Placentia, easterly
through the Santa Ana Canyon to the
Riverside county line, it has been com-
pleted to expressway standards. Con-
Struction Contract is NOw iN progress
with Griffith Company for completion
to foll freeway standards of a secton

3.5 miles in length, extending from the
Santa Ana Freeway, easterly through
Anaheim and Fullerton to Spadra Road
(State Highway Route 2}. The con-
struction allotment for this contract is
$3,500,000. It is 40 percent completed
and the dare for final completion is
Seprember, 1938,

Ojai Freeway
The total length of freeway adop-
tion for the Ojai Freeway is six miles.
A contract was awarded June 29, 1955,
for four miles of the Ojai Freeway in
Venrura County, extending from the
manerion with West Main Street in the

Looking northwest olong Hollywood Freeway Extension. lankershim Boulevard fs in fareground. During
cangtruclion froffic uses inbound lanes of Hollywooed Freewsy and Ventura Boulevard to lefi.
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STATUS OF ﬂ'ISTRIl:I' Vil FRI!EWA'I' PIDJEE!SF-JANUAI[Y 1, 1958

Completed projects ‘ Under construction ol
. ota
Freeway name ;E:.'FI | nght—-{::’-war obligated costs
ine Miles |  Construction Miles Estimated ik to date
costs { construction cost
Pasadena Freeway I 1
4-Level Structure to Glenarm 5t, Pasadena. ... 82| B2 $10,435078 |......|. £1,009,100 F11,444178
Huil!_.rwuud Freewa\r |
g:mg St. viz Cahuenga Pass to Junction en f
lden State Freeway Mear Wentworth St 168 | 9.9 30,016,344 | 1.7 £4 649 A00 32,662,000 67,327,944
“Sants Ana Freeway
Spring St {Los J‘\ngele lcr .lun.:lu'un of San | |
Diego Freeway Near El .| 429 | 290 43,417,974 | 139 14,031,207 18,970,000 76,419,181
*San Bemardino Freewa
Santa Ana Freeway hrear Los Mngeles River to
San Bemardino County Line in Claremont. ... . .| 30.7 | 30.7 AG0DT BET 1 cacsiliosnsii i escs v 17,860,000 | 533,887 B62
Harbor Freeway
4-Level Structute ta San Pedra_ ., ... ... ... 22.2 | 10.6 28,338 347 2.5 6,118 800 50,948 000 85 405 147
Long Beach Ftnww |
Pacific Coast %;o ay in Long Beach to
Huntington Dr. in South Pasadena. ........... 21.7 | 10.7 17,678,550 57 8,755,000 21,700,000 48,133,550
*Golden State Freeway |
Junction of 'D‘Fwil?ﬂ: and Santa Ana Freeway
Mear Sota St. to Kem County Line. ... ... 73.2 | 51.2 26,249,481 1.3 4,878,927 48,596,000 79,724 408
“entura Freeway
Golden State Freeway to Santa Barbara County
i e S e b R | 75.4 | 37.7 13,992,874 | 12.8 16,355,200 99,468,000 | 59,746,074
*San Diego Freeway
Golden State Freeway Mear San Femando
Reservair to San Diege County Line. ... ... 90.5 | 2.5 5,776,011 | 125 16,502,800 39,677,000 &1,955 811
Colorado Freeway
Eagle Wista Dr. in Elglt Rock 1.1 HD“V Sl in
Pasadena. . 23| 23 GR0MANE [l 2,995,000 8,504,405
"Fuulh!lf Fmewa'r
|E|lcm Rd. to Montana 5t in Flintridge. .. .. 1.8 1.8 COSLAIE [ovvvi]eavasseens i &24,000 2,678,436
Glendale Freeway
GEeﬂda!e Bhrd to Ave. 36, Mear Eagle Rock
..................................... 26 |i--- 1.0 2,832 200 4,057,000 6,889,200
:‘utem Freewa |
Memandie ;we. te Santa Fe Ave. and Palo
Verde Ave. to Santa Ana Freeway. . ... ..., 124 | 49 2,452,500 |...... e 2 844,000 5,996,500
Riverside Freeway
Santa Ana Freeway to Riveside County Line . .| 204 | 13.7 4,022 066 3.5 3,500,000 5,169,000 12,691 066
Jjai Freeway
J’q"'i'rest Main 5t in Verﬂuu te 0.4 mi. Norll‘l nF
Foster Park . i A 6.0 4.0 204353 | oanii]eeaiaiiiiaaaaan 1,167,000 3,251,353
*Santa Monica Freewa.y |
Santa Ana Freeway Naar Soiu St to Llnc\oln [
Blvd, in Santa Monica. . T SOOI I - ) PO i 466,600 30,118,000 30,584,600
Pacific Coast Freeway
snard to Lot Angeles Caunlr Line and
Huntingtan Beach to Mewpart Brach. ... . ... 221 1.2 2519000 [ ... Loy, 1,961,000 4,480,000
Other Freeways
Covered by Resolution of ﬁdﬂbtlcm b',.l' ngh
way Commission 1829 | 3.3 1,171,300 5.0 1,418,600 9,529,000 12,118,900
ol . 6410 2277 | $232,375,581 | 599 $79,508.934 | $318,654,100 | $630,538,615

——

PR

* Interstate H{ghm',rs

Cityv of Ventura northerly to Mills
schoals. This contract was completed
and opened to public traffic on De-
cember 3, 1956. Total expended to
dare is $3,251,000,

Santa Monico Freewoy

By action of the California High-
way Commission in 1956, a freeway
routing was established for the Santa
Maonica Freeway (previously called
the Olympic Freeway) throughout its

and Public Works

entire length of 14.9 miles from junc-
tion with the Santa Ana Freeway in
Fast Los Angeles to Lincoln Boule-
vard in the City of Santa Monica,

A start was made in the actual con-
struction of this freeway ar ground-
breaking ceremonies on June 9, 1957,
when Jones Brothers Construcrion
Corporation commenced work on the
substrocture portion of the bridge to
carry the Santa Monica Freeway over
the Los Angeles River, a project which

—

was financed in the 1957-58 Fiscal Year
budger.

The contract allotment for this
work is §466,000. In the 1957-38 Fis-
cal Year budget there is a total allo-
cation for Santa Monica Freeway
construction of $8,400,000. Bids were
opened January 9, 1958, on part of the
4.2-mile unit of the Santa Monica
Freeway between Hoover Street and
the Santa Ana Freeway that involves
long lengths of viaduct to carry the
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Santa Monica Freeway over the south-
east business and industrial section of
the City of Los Angeles. The total
cost of right-of-way acquisition and
construction for this unit is estimared
at $66,000,000.,

In the 1958-359 Fiscal Year budget
of the California Highway Commis-
sion, there is a total of $13,600,000 set
up for continuing right-of-way acqui-
sition on the Santa Monica Freeway,
The work of planning, design and
right-of-way acquisition on this im-
portant freeway is proceeding at a
satisfactory rate to insure construc-
tion and ultimare completion ac the
carliest possible date, consistent with
problems of financing.

Pacific Coast Freeway

The Highway Commission has
adopted as the Pacific Coast Freeway,
two sections of Route 60, Pacific
Coast Highway; one at Ventura
County and one in Orange County,
The portion in Venrura County, 17.4
miles long, extends from Ventura Free-
way to the Los Angeles county line,
and of this, 7.2 miles from Date Street,
Ounard, ro Calleguas Creek was under
construction during 1956-57,

The contractor was Peter Kiewir
Sons Company, and the contract al-
lotment was for $2,320,000, Work un-
der this contract was completed No-
vember 13, 1957.

The other portion of this freeway
in Orange County is 5.6 miles in
length, with one section 4.6 miles
long, extending from Huntington
Beach to Newport Beach, and the
ather section, one mile long, being in
the San Joan Creek area.

Other Freoways

In the summary of District VII
freeway projects printed herein, the
last item is entitled “Other Freeways,”
This is what might be termed a “catch-
all” to include all of the freeway rourtes
that have been covered by resolution
of adoption by the California High-
way Commission, but upon which ex-
tensive construction has not as ver
been carried out. This is not meant
as any reflection upon the imporrance
of those freeways thar are all vital to
the overall system. On all of these
ather freeways which now total 182.9
miles, considerable advance planning
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work, some derailed designing, and
some right-of-way acquisition have
been carried out, and this work is con-
tinuing. There are two freeways in-
cluded in this caregory, concerning
which special mention should perhaps
be made,

On the Temescal Freeway from
Fifth Street in the City of Pomona
southeasterly for 3.2 miles into San
Bernardino County to a point one mile
south of Riverside Drive, construcrion
is in progress under a state highway
contract with Eric L. Peterson. The
contract allotment is for $763,000, the
construction work is 50 percent com-
pleted, and the estimated date of com-
pletion is April, 1958, The construction
is on the basis of providing a four-lane
eXpressway.

Included in this classificarion of
“other freewayvs” is one in Orange
County that should be given special
mention. On Qctober 25, 1957, the
California Highway Commission an-
nounced the official naming of the new
freeway rouring for State Sign Route
5§ berween the City of Newport Beach
and the Town of Olive as the “New-
port Freeway.” The existing state
highway route follows along New-
port Boulevard through the City of
Costa Mesa and along Tustin Avenue
through the City of Tustin and the
City of Orange.

The freeway routing was adopred
by resolutions of the California High-
way Commission in two sections, on
March 17, 1944, for the southerly por-
tion to Dyer Road, and on July 20,
1954, for the northerly portion. The
total length of the Newporr Freeway
is 17.% miles.

Cities Concur

The [hstrict VII Office of the State
Division of Highways is now actively
engaged in design of this freeway.
Freeway agreements have been con-
summated with the City of Tustin and
the Ciry of Orange, and through these
cities, design details are now being pre-
pared for grade separations and traffic
interchange facilities ar important cross
streets, Freeway agreements are under
negotiation with the County of Orange
and with the City of Costa Mesa, We
are now negotiating with the City of
Costa Mesa relative to proceeding at
an early dare with an interim program

of construction for frontage roads
through this city from 20th Street to
Palisades Road. Details for construc-
tion in county areas cannot be fully
designed unril the County of Orange
and the Srate have executed the frec-
way agreement that is now under
discussion.

The Newport Freeway is being de-
signed on the basis of an ultimate six-
lane freeway with initial construction
to be for four lanes. There are no
funds as vet available for construction.
Good progress is being made on right-
of-way acquisition for this freeway. To
date, 44 parcels have been acquired at
a total cost of abour $1,000,000, Addi-
tional funds for right-of-way acquisi-
ton are now available, and negotiations
are proceeding as design details and
appraisals are completed.

The budget for the 1958-39 Fiscal
Year contains an item of $1,300,000 for
continuing right-of-way acquisition on
this freeway.

Outlock Good

Speaking of the immediate future, it
would appear rthar the calendar vear
1958 is about to brealk all previous rec-
ords for completing District VI free-
way construction projects within any
one-yvear period. A review of the rec-
ord of going contracts on January 1,
1958, indicares thar during the present
calendar vear we will complete and
open to traffic 18 major freeway con-
struction contracts. These 18 contracts
will make available to the mororists an
additional 55 miles of freeways for
which the total construction cost is
§70,000,000.

Asto the long-range picture, we esti-
mate that approximately §1,000,000,000
will be required to complete the 647
miles of District VII freeways pres-
ently adopted by the California High-
way Commission.

Further studies are being made and
correlated with local planning groups,
and the resules will be embodied in the
department’s report on Senate Con-
current Resolution No, 26 that will
provide for correction of high-
way transportation deficiencies on a
statewide basis and result in the estab-
lishment of a complere and compre-
hensive freeway system for the State
of California,

California Highways



Operations and Activities of Materials and Research Department

This, the fourth of a series of ar-
ricles describing the activities of the
Materials and Research Department of
the California Division of Highways,
will describe the operation and activ-
ities of the Foundation Section. As
explained previously, this section s
one of the five major subdivisions of
the Materials and Research Depart-
menk,

The Foundation Section of the Ma-
terials and Rescarch Department, in
addirion to performing rourine tests
on all aggregates submitred to head-
quarters laboratory, performs numer-
ous services when requested by a dis-
trict or by one of the Headquarters
Departments. These services include:
investigation of foundations for high-
way embankments; locating, sampling
and testing potential sources of con-
struction materials; investigation of
potential or active landslides; obtain-

PART V-FOUNDATION SECTION

By A. W. ROOT

ing field data and making recommen-
dations pertaining to design of cut
slopes; planning and installing hori-
zontal drains; assisting the districts in
controlling compaction, measuring fill
sectlement, and evaluating construc-
tion compacting equipment.

The Foundation Section also assists
in preparation of specifications per-
taining to aggregates and earthwork,
and performs research work directed
toward improving test procedures,
methods and materials pertaining to
these phases of highway design and
CONStruction.

For organizational purposes the
section 15 divided inte four units or
subsections: Aggregares, Foundations,
Geology and Construction Control.
Following is 2 more derailed descrip-
tion of the functions and activities of
the four units.

Aggregote Subsection

In most cases the layman attaches
little importance to rocks, sand, silt,
clay and the like. To the engincers,
however, they are his chief building
material, and many of them fall under
the heading of mineral aggregares, or
more popularly, just aggregates. The
term of course implies that a piece of
stone or a sand grain is an aggregation
of one or more minerals.

It is frequently said among engi-
neers that no two aggregates are cx-
actly alike. This statement might well
be considered the hallmark of aggre-
gates; for they vary in almost every
conceivable way. The parcicles differ
from one another in size, shape, tex-
ture and color. They vary in mineral
composition and structure. In the case
of gravels, the aggregates also vary in
the relative proportions of the various
particle types.

Large drill rg in pesition for moking desp berings in @ londslide area. Undisturbed samples con be obtained with this equipmant with o drive-type sampler or o
rafary type cars bareel, Cores hove been taken with this machine from depths in excess of 300 feel.
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Obviously these variables have a
significant effect on the physical char-
acteristics of the individual particles
and on the mixtures of particles; these
variations, in fact, make aggregates a
versatile construction material. The
engineer must ascertain which prop-
erries an aggregate should have for a
particular use, and then measure those
properties, either directly or indi-
rectly. It is the function of the aggre-
gate section of the Marterials and Re-
search Department to perform many
of the tests to determine the suita-
bilicy of aggregates for the purpose
intended.

Siaves Used

The simplest of these tests is the
sieve analvsis, uwsed to measure di-
rectly the relative proportions of ag-
gregate particles of various sizes. This
is done by sieving the aggregate over
a series of sieves with the opening of
each successive sieve smaller than in
the sieve above. By scrutiny of the
particle size distribution obrained from
the sieve analysis, it is possible to esti-
mate other properties such as porosity,
surface area, and workability of con-
crete mixes made of the aggregate.

Hardness and resistanee to impact
and abrasion are important in aggre-
gates intended for many uses. The ob-
jection to excessively soft and weak
particles in aggregates for concrete and
pavement wearing surfaces, for ex-
armiple, is obvious. The test most fre-
quently used to measure these prop-
erties is the “Abrasion by use of the
Los Angeles Machine,” ¢ommonly re-
ferred to as.thie “Rartler Test.,” Where
it is desired to measure the resistance
to abrasion in the presence of warter,
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the older “Deval Machine” or “Wer
Shor Test” is used. In both tests steel
balls are tumbled and rolled together
with the aggregate sample in rotating
cvlinders under specified contral con-
ditions. Breakage, wear and particle
loss are determined by sieving.

Specific Gravity Test

Another test performed in this sec-
tion is the specific gravity determina-
tion, usually performed separately on
the coarse and fine portions of the
aggregate. Knowledge of the specific
gravity or density of the individual
particles makes it possible to translate
proportions by weight into volume
relationships. The final design of both
asphaltic and portland cement con-
crete mixtures is based on absolure
volumes rather than weight, The ab-
sorption of water by the aggregate is
determined concurrently with the spe-
cific gravity test. This is indicative of
the porosity of the mineral particles
and is used directly in concrete mix
design ro compute warer requirerments,

The “soundness” of aggregate—thar
is, the resistance to frost action and
weathering—is evaluated by the so-
diam sulfate soundness rtest, a form
of accelerared weathering test. In this
test the aggregate is subjected to five
cvcles of alternate oven drying fol-
lowed by immersion in a concentrated
sodium sulfate salt solotion, after
which the degree of disintegration is
measared. Sodium sulfate crystals ex-
pand in the pores of the stone much
as does water upon freezing. This test
is used primarily for aggregates pro-
posed for use in portland cement con-
crete,

Test for Clay

The suitability of aggregates for
many purposes is affected by the
guantity and character of the dust or
claylike material present, ecither as
coatings on coarse aggregates or as
discrete particles in the mixture. Clay
coatings on aggregate particles may
inhibit bonding of an asphalt binder;
excessive fines may cause increased
warer demand in portland cement
concrete, or cause excessive volume
change with resultant reductions in
guality of the concrete, By means of
a sedimentation type of test the clean-
ness of coarse aggregate is measured.

The amount of claylike materials
contained in fine aggregates is deter-
mined by the sand equivalent test,
which is performed on mineral aggre-
gate for biruminous mixtures, sand
for portland cement concrete, and on
hase and subbase materials. This sim-
ple test, which can be performed
quickly in either field or laboratory,
indicates the amount of those fines
which affect the quality of the aggre-
gate. A relatively small quantity of
clay, for example, can greatly reduce
the stability of a graded aggregare,
whereas a similar quantity of silc
might have negligible effect.

Aids Districts

In the above paragraphs mention
has been made of some of the prop-
erries of aggregates that are investi-
gated by laboratory tests. The Aggre-
gate Section performs’ all of the tests
noted, and numerous others as an aid
to the 11 highway districts and other
departments in controlling materials
going into highway jobs.
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In this respect, the Aggregate Sec-
tion's testing frequently supplements
the well established testing programs
of the districts, and often is for “ref-
eree’” purposes. Perhaps of greater
importance than the direct determina-
tions themselves is the constant atten-
tion the section gives to the adequacy
of the standard procedures themselves.
All sections of the Materials and Re-
search Department, in fact, give con-
siderable artention to this phase of
materials work,

In addirion to the work outlined
above, the aggregate section s actively
engaged in research and special in-
vestigations. The improvement of test
procedures and the development of
new tests generally requires consider-
able research. Unless these efforts are
made, test procedures may become our
dated and fail ro keep up with the fase
pace set by modern construction
equipment. The heavy pounding of
modern  vehicles in  ever-increasing
numbers is making greater demands
for uniformly high qualicy of road
materials, The study of degradation
and weathering of aggregates, and the
development of test procedures for
accurately predicting aggregate dura-

bility are examples of important re-
search projects now underway in the
Agpgregate Section,

Foundations Research

The work of the Foundations Unit
consists of three primary activities:
field operations, which comprises the
exploratory drilling and sampling and
the installation of horizontal drains;
laboratory tests and analyses, which
includes the laboratory testing of sam-
ples obtained in the field operations,
and the interpretation of the test
data; special studies, which consists of
various control and research installa-
tions.

Soils engineers and geologists con-
tribute to the sound and economical
design of our state highways., Not
many vears ago, most earthwork de-
sign was by rule of thumb, arbitrary
rules being used for establishing de-
signs. Many designs by these methods
were adequate, but no one really
knew how adequate, or inadequate,
unless the structure failed. Nowadays
most engineers working with soil
supplement their experience and judg-
ment with factual information about
the depth and character of the forma-

Disassembling 2-inch Califarnia sampler fo remaove soil samples which are contained in
einch-long brass tube liners
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tions encountered in a project. They
know that natural deposits may vary
greatly from point to point in their
strength, density, and other proper-
ties; however, they attempt to secure
representative samples and perform
laboratory tests to evaluate the im-
portant properties, Engineering cal-
culations are made to establish basic
design features, such as steepness of
slopes and amount of sectlement to he
expecred.

Assists Other Engincers

An important part of this work
consists of the mechanics of obtain-
ing the engineering data. The Founda-
tion Section of the Materials and Re-
search Department assists the engi-
neers in the various districts in solving
special foundation problems where
they exist or are suspected. The sec-
tion maintains several drill rigs which
are manned by experienced personnel.
One of the larger drills is capable of
drilling and obraining undisturbed
soil samples and rock cores to depths
of several hundred feer. Samples fram
critical locations are tested and ana-
lvzed in the laboravory. The drill
holes also provide a means of making
ground water observations. Most of
the work of these crews is performed
for the Division of Highways; how-
ever, investigations are sometimes
made for other state departments,
such as the Division of Architecture
in connection with their work on
state buildings, and for other govern-
mental agencies,

Before recommendations are made
for the solution of particular founda-
tion problems samples of soil or rock
are examined and tested in the labora-
tories and the basic properties deter-
mined. The problems are then ana-
Ilyzed in the light of the field and
laboratory dara obrained,

Slow to Admit Meed

Although earth and rock are the
oldest of construction materials, less
has been known of their properties
than of man-made marerials such as
steel and concrete. Engmeers and
builders of the past have readily rec-
ognized the need for measuring the
tensile strength of steel and the com-
pressive strength of concreee, but have
been slower to admict the need for
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basic knowledge of the properdes of
garth and rock. They have wanted to
know accurately the strength of steel
and concrere, and have insisted upon
liberal factors of safety in the use of
these marerials. In dealing with earch
and rock many have been willing to
use the most meager basic informa-
tion and have been sarisfied with un-
believably small margins of safety.

In spite of the complexity and vari-
able nature of most natural soil de-
posits, much progress has been made
in soil engineering during the past two
or three decades. Development of im-
proved and standardized testing equip-
ment and modern soil mechanics have
done much to eliminate the puess-
wark on earthwork.

Some of the mechanics of obtaining
field dara have been discussed, Having
programed the field explorarions, the
engineer plans laborarory tests and
analyses to help him answer such
questions as: What is the strength of
the soil? What is its allowable bear-
ing capacity? How much settlement
can be expected? How much sertle-
ment will occur after the job is com-
pleted? In obtaining soils data for the
study of these questions the engineer
employs modern testing methods such
as the Triaxial Shear Test, the Con-
solidation Test, the Unconfined Com-
pression Test and many others. He
studies factors such as cohesion, per-
meability, compressibility, time fac-
tors, and plots the data on time-con-
solidation curves, pressure-void rado
curves, Mohr diagrams, and other use-
ful charts and diagrams. He analyzes
the data and makes engineering cal-
culations to verify the adequacy of a
proposed design or to establish fea-
tures for a new project,

Foundotion Problems

Engineers in the Soils Testing and
Analyses Unit do the things outlined
above. They evaluate the properties
of many types of soil. Experience has
shown that sandy soils and stiff clays
usually do not present serious founda-
tion problems to the highway engi-
neer. Sandy soils consolidate rapidly
under applied loads, and stiff clays are
relatively incompressible under mod-
erate loads. Consequently this unir
does most of its work on soft com-
pressible clays, peaty clays, and peat
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Completed horizontal drain in foreground ond beoring being made for another drain on o recently
completed horizontal drain installation in San Luis Ohbispe County

which are prevalent in the San Fran-
cisco Bay area and Delta regions along
the lower San Joaguin and Sacra-
mento Rivers. On some projects the
settlement of compressible soils has
been controlled by use of vertical
sand drains, embankment overloads,
and controlled rates of construction.

Although the testing of foundation
soils has become quite routine along
well established lines, the engineering
calculations frequently are compli-
cated by the difficulty of properly eval-
uating the many factors entering into
the calculations, Much field and lab-
oratory experience is needed for ra-
tional interpretation of the laboratory
test results. Ground water levels, the
horizontal and vertical extent of soil
masses, and other important field con-
dirions muost be raken into considera-
tion in a logical analysis of a problem.

Special Studies

Most of the work described above
is of a more-or-less routine or stand-

ard type. The Foundations Unit also
does a great deal of nonstandard work
that may be classed under special
studies. Much of this work is done
upon request by the districts of the
Division of Highways, for the Divi-
sion of Architecture, and other public
agencies. [t may be grouped roughly
into two categories: investigations and
studies to correlate predicted and
actual performance; research and the
development of new processes and
methods,

A major item of the correlation and
control work consists of construction
control for embankments and fills.
Generally stability and settlement are
of prime interest. This work uotilizes
such devices as settlement platforms,
piezometers, heave stakes, etc, The in-
stallation of these special devices, and
soil sampling generally are done by
Marerials and Research Department
personnel. Observation and recording
of engineering dara generally are done
jointly by District and Marerials and
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Research Department personnel dur-
ing construction, The department also
assists the districts in interpreting the
readings. In this work, Materials and
Research Department personnel are
made available to the districts upon
their request. When the districts de-
sire, the department malkes the com-
plete installation, records the data, and
furnishes the information to the Dis-
trict Engineer for his use.

Co-operation With Districts

In addition to the tyvpe of work
just described, the department works
with the districts during the design of
projects. Special studies ae this time
frequently relate to drainage in de-
pressed cuts for grade separations or
permeabilicy studies of soft founda-
tions possibly requiring special treat-
ment.

As in other phases of materials and
research activity, constant research is
in progress. Studies are made of test-
ing procedures and their resules to de-
termine their adaprability to problems
encountered in highway construction,
By wayv of example, a new in place
method of determining strengths of
soils is being investigated. A method
of measuring the field permeability of
foundation soils has been developed
bv the department and is now being
used for estimaring rates of settlement
of foundation scils. At present, an in
place method of determining soil

moisture and density is being studied
to determine its applicability to high-
Way Construction.

Horizontal Drains

Most landslides are caused or ag-
gravared by the presence of subsur-
face water, Horizontal drains are two-
inch perforated metal pipe drains
installed in holes drilled horizontally,
or on slight plus grades, into the slide
area to reduce the driving forces caus-
ing sliding by drawing down the
water table or tapping impounded
ground warter,

A few of the outstanding examples
of success in stabilizing slide areas by
the installation of horizontal drains
are at the following locations: Piercy
Slide near Piercy in District I; Baxter
Slipout near Baxter in District 1II;
Orinda Slide west of the Orinda Cross-
roads in District TV, and at several
locations on Cuesta Grade in District
V., It was on Cuesta Grade in 1939
that this department installed the firse
horizontal drains on the State High-
way Swystem. A recent installation ar
this location has produced some of
the most spectacular flows ever re-
corded. Several of these drains were
estimated to have each produced max-
imum flows of one-half to one million
gallons per day.

Equipment Modified

Light, portable, air-powered drilling
machines were first otilized to install

Reoding tpring-looded consolidometers te oblain test doto uzed for esfimoting setlament
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Reoding sefflement of ground beneath the weight
of o fill by means of Colifornic designed setfle-
ment measuring device

horizontal drains. This original equip-
ment, purchased in 1939, was modified
during the ensuing years until the
quest for more depth and greater
drilling speed exceeded the structural
capacity of the machine. A heavier
machine designed to use continuous
flight helical augers was purchased in
1950 and was later adapted to rotary
drilling. This rig was more effective
but had some definite operational
limitations.

Since no drill rig was commercially
available which exactly ficced our
needs the Materials and Research De-
partment in co-operation with the
Highway Equipment Deparcment de-
signed and built a unit exclusively for
installing horizontal drains. This orig-
inal design has been continually de-
veloped and improved upon and we
now feel we have evolved a very ef-
ficient machine, although additional
improvements are already  contem-
plated.

It is now possible to install horizon-
tal drains consistently to depths of 150
to 300 feer in most formadons and
drilling speed has been inereased to
maore than keep pace with rising oper-
ational expenses.
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Technicians work in the field with o horlzontal drill designed ond construcfed by the Divisien of Highways

Geology Unit

The late Dr. Charles P, Berkeyv, the
dean of engineering geologists, once
stated: “To make suitable field inspec-
tion, to indicate what important ques-
tions are still unsettled, to suggest how
to secure more complete or more re-
liable data, and ro determine what
they mean is the rask of the geologist.
If he can do these things successfully
and can transmit this information in
usable form to the designing engineer
and the construction staff, he is then
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by that token an engineering geol-
ogist.”

The California Division of High-
ways has for many years utilized the
services of engineering geologists in
varied phases of highway engineering
including: location, design, construc-
tion, materials, foundations, landslides,
ground water and many others,

Can Request Survey

When relocation or reconstruction
of a portion of highway is proposed,
rhe highway district in which the

project is located may request that the
Materials and Research Department
make a geological survey of the route,
especially if the route traverses rugged
or unstable terrain, Such a geologic
study will locate areas where strue-
tural conditions are adverse or where
sobsurface exploration will be re-
quired; also, possible sources of con-
strnction  materials will be locared.
The geologic study may involve the
use of various techniques, such as air-
photo analysis, geophysical explora-
tion, geologic mapping, and the old
reliable method of plodding the route
on foot.

The department is frequently asked
to make recommendations on the de-
sign of cut slopes for roadwayv exca-
vation on proposed construction proj-
ects. The geology subsection is called
upon to determine the stroctural at-
titude and character of the rock for-
mations, and this information is used
in deriving the most economical cur
slope design. In areas which are in-
accessible to drilling equipment, and
in which there are no existing cut
slopes for guidance, the design of the
cut slopes must be based largely on
geology. Excessively steep slopes may
canse disastrous landslides, while un-
necessarily flat slopes will resule in
waste of construction funds for excess
excavation. Knowledge of the rock
tvpe, hardness, bedding, jointing,
weathering and other geologic fea-
tures helps to determine the probable
stability of the proposed excavation
slopes,

The Materials and Research Depare-
ment often assists the districts in lo-
cating satisfacrory sources of con-
struction materals, soch as mineral
aggregate, base marerials, and rock for
riprap. The geology unit may use
geologic maps, airphoto interpretation
or geophysical exploration in locating
potential sources of construction ma-
terials. Photogeology, one of the new
tools of the geologist, is being used to
eliminate much arduous fieldwork,
with a resultant saving in cost. The
geology unit is equipped with a 12-
channel seismograph and the most
modern resistivity apparatus for geo-
physical exploration. These methods
often provide valuable information to
supplement the data obtained by bor-
ings, and may effect a saving in cost
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by reducing the amount of more
costly boring exploration.

Construction Control

The construction control subsection
of the Foundarion Section is concerned
with control tests and devices utilized
during the actual construction stage of
the earthwaork portion of the roadway.
In the early days of highway building
fills were formed by simply dumping
successive loads of dirt over the area
until the desired height of fill was at-
tained, and the mass was then allowed
to settle over a period of time before
placing the final surfacing or pave-
ment, As highway designers progressed
in their efforts to improve curvatore
and reduce steep grades, deeper cuts
and higher fills were required and set-
tlement became a major consideration,
Paving of the road could no longer be
deferred until these massive fills had
settled and the need for compaction
of the soil as it was being placed was
apparent, While it was a relatively
simple matter to draft specifications
requiring layer construction and the
use of compacting rollers, control of
the work to assure compliance with
the specifications and a satisfactory
finished product posed a considerably
more difficult problem. California pio-
neered in the field of compaction in
1929 and devised the first highway
compaction control test. Following the
general pattern initiated by California
the majority of road building agencies

throughout the United States and in
many foreign countries now require
all earthwork to be compacred during
construction and control their work
by compaction tests.

Critical Soils Problem

The compaction of soils requires the
forcing together of the individual par-
ricles of aggregations into a dense mass
by means of rollers or tamping devices.
Water in the mass is essential to act as
a lubricant between the particles and
facilitare their movement. While all
types of soils have a certain water con-
tent which provides the highest degree
of compacrion for the particular soil
and compacting equipment concerned,
some soils are especially critical to an
exact amount of water and to the uni-
form distriburion of it throughour the
mass. To complicate life for the road
building personnel, these critical soils
often resist the penetration of applied
water and special mixing devices must
be employed by the contractor con-
structing the highway. Soil as exca-
vated from the native ground generally
requires additional water for satisfac-
tory compaction, and California re-
quires pressure type water distributors
to assist in securing uniform coverage
and distribution. Should the soil as
excavated be too wet for proper proc-
essing, it is necessary to aerate the ma-
terial to dry it to the correct water
content. In addition to determining
relative compaction, the compaction

test also indicates the approximate
water content needed for each soil.

Check Compoction

Specifications stipulate that rthe fill
must be placed and compacted in
layers and that each layer must be
compacted to the specified relative
compaction prior to placing subse-
quent layers. Field resting personnel
checlk rhe compaction frequently to
disclose any areas not meeting specifi-
cation requirements,

During the past eight vears, compac-
tion equipment manufacturers have
produced a wide variety of new design
compactors intended ro increase pro-
duction and lower unit costs. The new
units are often demonstrated before
state representatives and contractors
prior to full-scale sales promotion and
a series of tests are performed to ap-
praise the effectiveness of the machine.
These evalvarions are conducted by
representatives of the Materials and
Research Department under practical
waorking conditions in co-operation
with the Construction Deparrment.

Roadbed Sagging

Notwithstanding all efforts o elim-
inate settlement by rigid compac-
rion control, sags continue to oceur
occasionally in roadbeds constructed
over high fills and raise a question as
to whether the fill is compressing
within irself or whether the native
ground on which it was built is sink-

LEFT Lever type looding device with consolidometers in place. Daota from consolidation test are used In edtimating settflement under an applied load, such o: em-
bankment. RIGHT—Triaxial compression fest for determining sheor strength of scils. Al left, soil specimen being fested. In chembers on right specimans being
ronsolidated fo simulote field loading before festing.
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ing under the weight of the embank-
ment, This condition is usually not
discernible until several years after
construction and long-range stadies
are necessary to reveal the basic cause
of the movement. Such studies have
been in progress for the past four
vears and are presently being ex-
panded to include a wide range of
conditions believed to concribute to
settlement problems. Obviously, the
native ground surface is not accessible
for direct observadons or measure-
ments of movement after the fill is
completed and a remote control type
of apparatus is required to indicate
any change in the original elevarion.
A fluid level device has been designed
by the Materials and Research De-
partment for this purpose. The stand-
pipe unit is installed on the surface of
the existing ground prior to the start-
ing of embankment construction and
in such location that it will eventually
be under the maximum heighe and
weight of the fill. The indicating unit
installed outside of the limits of the
fill is connected to the standpipe unit
with a copper tube and the system is
filled with water. Because it is placed
directly on the native ground surface,
the standpipe unit will settle exactly
the same amount as does this surface
and this amount will in turn be de-
noted by a corresponding lowering of
the fluid level in the sight tube of the
indicating unit.

Compaoction Control Difficult

Construction of modern freeways
with wider roadbeds and higher stand-
ard of alignment necessitates deeper
curs and higher fills than in the past.
Fconomical construction and safe un-
interrupted operation of these free-
ways make it imperative that the cur
slopes and embankments be designed
for stability and economy. This can
be accomplished only by thorough
exploration, analysis, and judicious
application of the principles of sl
mechanics. Improper design may re-
sult in closure of a heavily traveled
freeway by landslides or embankment
failures.

Conrinuous development of larger
and more efficient earth-moving equip-
ment has resulted in greater construc-
tion speed and lower excavation costs,
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Unconfined compression epparatus for obfoining
ihe unconfined compressive strength of coy sail

This greater speed has, however, made
the control of campaction more dif-
ficnlt. Because present compaction
test methods are slow and tedious,
sufficient tests are not always made to
assure thorough compaction. Embank-
ment settlement due to improper com-
paction causes distortion of the road-
bed, damage to the pavement and
possibly failure of the embankment.
All possible methods are being investi-
gated to develop a more rapid and
simple compaction test procedure.

Due to degradation of aggregates
during placement and also after com-
pletion of the pavement, pavement
failures may occur due to deterioration
of aggregares, even though the mare-
rial conformed to specifications when
sampled at the point of delivery. Re-
search studies are in progress to de-
velop better test procedures for eval-
nating the durability of aggregates,
and to identify those which may de-
grade due to action of traffic, weather-
ing and moisture.

These and numerous other problems
are being studied by the Foundation
Section. In Materials FEngineering,
merely to maintain the status quo is
to retrogress, and every effort is being
devoted to research and development
which will produce design methods,
control tests and materials specifica-
rions necessary to keep pace with the
ever-increasing demands on our roads
and freeways,

Robert E. McClure
Again Named to CHC

Governor Goodwin J. Knight has
announced the reappointment of Rob-
ert E. McClure of West Los Angeles,
publisher of the Santa Monica Eve-
ning Qutlook, ta the California High-
wayv Commission, for a new term
ending January 15, 1962,

MeClure, a native of Ohio, has lived
in California since 1922, and has been
connected with the Santa Monica

Commissioner McClure busias himself with docw-
menf signing af a recent commission meating

Evening Qutlook since 1937, He is
widely known in the southern part
of the State as a newspaper editor and
publisher, novelist and civie leader.
MeClure has long taken an interest in
the highway problems of his section
of the State, campaigning actively for
more highways to serve the western
section of Los Angeles County and
for a freeway to the coast. He has
been active on the Highway Commit-
tee of the Santa Monica-Ocean Park
Chamber of Commerce. He is a grad-
uate of Yale University and a veteran
of World War 1. He originally was
appointed to the Highway Commis-
sion on January 15, 1954,
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An Annual Report
By G. T. McCOY, State Highway Engineer

T!n.-. Cavrrorxia way of life and rthe
future of the State's expanding econ-
omy are closely tied to motor trans-
portation and a modern svstem of
roads, streets and highways.

With more cars and trucks than any
other state, California’s need for bigger
and better highways touches the daily
life of every citizen—and the need be-
comes maore critical as the population
and traffic increase,

Today, California has 14,445,000
residents and nearly 7,500,000 motar
vehicles, The population is expected to
be 14,000,000 by 1960 and 20,000,000
by 1970. A corresponding, if not
greater, merease in the number of mo-
tor vehicles is also expected.

To meet the challenge of this soar-
ing growth, Californians are engaged
in an extensive and carefully planned
program of highway improvement
which has already resulted in major
advances.

California now has the greatest mile-
age of toll-free multilane divided high-
way in the United Stares, and its enrtire
nerwork of state highwayvs has been
described by competent observers of
the national scene as “the best in the
Country.”

A favorable political and fiscal at-
mosphere has been provided by the
California Legislature to make this
progress possible.

The Legislature, on the basis of var-
ious studies, has provided financing
through highway user taxes to help
meet the increasing needs, At the same
rime it has conrinued to delegate to
the California Highway Commission
the authority and rﬂHPDl‘lblhlht‘g to
determine highway routings and to

and Public Works
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allocate construction funds, the latter
subject to certain statutory geograph-
ical controls.

These time-tested legislative policies,
not enjoved in many other states, have
permitted orderly, steady progress in
state highway development—“advance
planning and continuity of fiscal pol-
icv,” as the Legislarure expressed it in
the Srreets and Highways Code,

!952

The report which appears
on Papes 25 through 40 bas-
ically covers the 1956-57 Fis-
cal Year, bur bas been revised
to include important develop-
ments extending to December
31, 1957, Copies of this re-
port may be obtained upon
request.

E953 1954 955 1956 1957

The day-to-day and year-to-year
administration of the state highway
program and relared functons is car-
ried on by the California Division of
Highways, a unit of the State Depart-
ment of Public Works. Activities of
the division cover the whole broad
area of highway work from spectac-
alar new freeway construction to rou-
tine maintenance,
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State highway development and op-
eration during the fiscal year ending
June 30, 1957, are recorded in the
Eleventh Annual Report to the Gover-
nor by the Director of Public Works.
The report contains detailed financial
tabulations, construction contract sta-
tistics and other dara. (Some of the
material in that report, together with
other more recent data, is incloded
here.}

Notable progress was made during
the vear toward the still distant goal
of an adequate highway system for
California—for example, by the end of
1957, 2,180 miles, or about 15 percent
of the Stare Highway System, were
completed, under construction or ad-
vertised for bids as multlane divided
highway,

Travel in California amounted to a
total of about A00MLO00,000 vehicle

miles in 1957 on the approximately
136,000 miles of roads and streets in
the State. About 45 percent of this
travel was on the 14,000 miles of stare
highways.

Ever-increasing rraffic volomes have
resulted in serious deficiencies on many
of these streets and roads, including
state highways.

Traffic congestion and accidents
are the principal villains, with many
problems involved:

Thousands of miles of two-lane
roads should have four or more lanes
and dividing strips; alignment of many
routes is antiquated and unsuitable
for rodav's vehicles; maintenance cost
s excessive on some older sections;
bridges and traffic lanes in numerous
instances are too narrow, and danger-
ous cross traffic chokes travel throngh-
out the Srare,

This aerial phofograph, foken just east of Los Angeles Clvic Center, shows recent, current and coming frae-

way construction in one view. Traffic on the Sonta Ana Freewoy moves along smoethly under the bridges

which carry the leng Beach Freeway. The section of the Long Beach Freeway extending upward (south)

fram the interchonge was recently opened fo troffis, while consfruchion is scheduled fe starf In 1958 an fthe
northward extension for which preparation is eviden! af bottom left.
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Construction Exponditure, 1956-57

A total of $336,501,116 was allo-
cated for construction and rights of
way on state highways in the 1956-57
Fiscal Year, Comparable amounts are
being expended in the current (1957-
58) fiscal year, and the Stare Highway
Budger for 1958-59 provides §337-
000,000 for construction and right-of-
wayv purposes. Even greater expendi-
tores are needed in the furure if Cali-
fornia is to keep from losing ground
in its battle against mounting highway
deficiencies,

Californians pay 9 cents a gallon in
gasoline taxes, of which three cents is
a federal tax. Four cents per gallon
goes for state highwayvs, one and
three-cighths cents for county roads,
and five-eighths of a cent for city
streets, This tax is the main source of
revenue. Other user taxes include use
fuel (diesel) raxes, rransportation taxes
and miscellaneons motor vehicle and
registration and weight fees. (Reve-
nue sources and distribution for road
purposes are depicted in the accom-
panving charts.)

Federal apportionments to Califor-
nia for state highways were sharply
increased by the Federal Highway
Acr of 1956. A total of §102,000,000

THE ENGINEER'S ANSWER

With motor wehicle registration
now over 7,000,000 in California,
it has been estimated thot by 1975
our roads will be uvsed by more
than double the present number of
cars and trucks. So we must build
highways not anly for the troffic we
now have, but we must also antici-
pate the huge numbers of vehicle
mevements on our highways in the
years ahead.

The engineer's answer to the
problem of meving all of this traffic
is the "FREE-way.” That is to say,
free of oncoming traffic, free of
crossing traffic, free of traffic mov-
ing ot random onto the highway
from the side of the road. A full
freeway can do these thing:s be-
couse it allows no left turn move-
ments, and it limits occess to stra-
tegic points where traffic can enter
it or leave it sofely. Intersecting
roads are carried over or under the
main highway.

California Highways
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was allocated in 1956-57, $134,000,-
000 for 1957-58, and $153,000,000 for
1958-59, In addition to these amounrs
for state highways, federal funds also
were allocared each vear for roads
included in the Federal Aid Secondary
System. Under California law, nearly
all F. A. 8. funds are expended on
county roads.

According to the statotes, 55 per-
cent of the state highway construc-
ton money available in any fiseal
vear must be allocared to the 13
southern counties, with the remaining
45 percent going to the northern 43-
county group. A further provision
guarantees each county a minimum
percentage of construction funds, dur-
ing a specified period of years.

The California Highway Commis-
sion allocates funds for highway proj-
ects in the two groups of counties
after considering all available data, in-
cluding studies of traffic volumes, ac-
cidents, population changes and road
conditions and other factors to de-

and Public Works

termine the most needed improve-
ments,

Highway Construction

California’s 1956-37 record of high-
way construction and development
was impressive. Improvements of vari-
ous types, from new frecway con-
STTUCTION tO SpoOL COITECTions, covered
a record toml of 2,317 centerline
miles,

Broken down, this toral represents
approximately 1,640 miles of paving
and surfacing, 640 miles of seal coat-
ing, and 30 miles of grading, as well
as numerous bridge, traffic signal and
illumination and other miscellaneous
projects.

In 1947 there were about 480 miles
of divided highway with four or more
lanes. Ten wears later, on June 30,
1957, there were 1,728 miles of this
type of highway, including both free-
ways and expressways, and an addi-
rional 383 miles under construction.
By rhe end of the calendar vear the

totals were 1,810 miles in operation
and 358 under construction.

The heavy emphasis in recent years
has been on freeways becanse of their
proved ability to handle more traffic
with greater safety than any other
type of highway facility. This is pos-
sible through the control of access, the
elimination of cross traffic and left
turns at grade, and the separation of
opposing traffic.

A total of 467 miles of full freeway
was in operation at the end of 1957
with 215 miles under construction. In
addition, most of the State's 926 miles
of expressways, which have some in-
tersections at grade, are designed for
future conversion to freeway status,
Also constructed in recent vears have
been a number of miles of “rwo-lane
freewa}rs” on which two lanes are
builr initially, with access control,
right-of-way, and design provisions
made for an ultimate freeway,

In 1957, as during the 10 preceding
vears, the state highway construction
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program resulted in improvements
which are readily evident in all areas
of California.

Except for a few short sections, U. S.
Highway 99 is now four-lane divided
highway over the 360 miles between
San Fermando and Sacramento. Proj-
ects among those completed in 1957
on this route include freeway sections
in rural portions of Kern and Tulare
Counties and through the Fresno and
Arwater urban areas.

On US 99 north of Sacramento cur-
rent and recently completed construc-
tion will provide almost 13 miles of
continuous expressway in the Sacra-
mento River Canvon north of Shasta
Lake. '

North of San Francisco U. S, High-
way 101 was completed as a divided
highway berween the Golden Garte
Bridge and Santa Rosa, and further
north construction began in 1957 on
the first unir of the long-anticipared
Redwood Freeway in Humboldt
County.

In the San Francisco region large
scale advances have been made in the
major cities and on freeway arteries
serving adjacent population centers.

Construction completed or under
way in 1957 on the Eastshore Freeway,
together with projects budgered for
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1958-59, will mean completion of this
important freeway between Vallejo
and Los Gatos, a distance of 75 miles.

Recently completed in the City of
Oakland was the Cypress Street Via-
duct, a 1.3-mile double-deck structure
with separare levels for opposing free-
way traffic. It is California’s frst dou-
ble-deck freeway.

In San Francisco construction is pro-
ceeding on the elevared Central Free-
way and on the double-deck strucrure
which will carry the Embarcadero
Freeway along the waterfront.

Traffic on the Bayshore Highway
now has the use of 27 continuous miles
of freeway as a resule of the 1957 com-
pletion of the link between Candlestick
Point in San Francisco and Sierra Point
in San Mateo County, This new free-
way section is built on a large earth
fill across the open water, Current and
budgeted projects will carry the Bay-
shore Freewav well into Sanra Clara
County.

Particularly rapid progress is being
made toward the development of U. S,
Highway 40 to freeway standards be-
tween Oakland and the Nevada state
line.

Now under construction on this
route is the parallel Carquinez Bridge,
with freewav approaches in Contra
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Costa and Solano Counties. This toll
project, due to be completed in late
1958, will eliminace a series of traffic
bottlenceks north of San Francisco,

East of Sacramento, particularly in
the rugged terrain of the Sierra Ne-
vada Mountains, construction is in
progress or budgeted on nine major
freeway and expressway projects on
US 40. Five projects, with an esri-
mated total cost of $34.650,000 are
contained in the 1958-59 State High-
way Budger. When these current and
budgeted projects are finished, there
will be aboutr 83 miles of freeway or
expressway in operation on the 117
miles of US 40 between Sacramento
and the Nevada seate line,

On US 101 between San Francisco
and Los Angeles, several new sections
of freeway and expressway were
completed and others placed under
contract, particularly in Monterey,
S5an Luis Obispo and Santa Barbara
Counties.

In the Los Angeles area 24.5 miles
of freeway were completed in 1937,
and nearly 60 miles were under con-
struction at the end of the vear. The
1958-59 State Highway Budget pro-
vides for additional advances in the
continuing Greater Los Angeles free-
way development program,

During 1957 the last gap was closed
in the San Bernardino Freeway (US
70-99) hetween Los Angeles and east
of Ontario, and to the east further
freeway construction and conversion
of the existing expressway to full free-
way are continuing,

FREEWAY NETWORKS

The mops on these poges illus-
trate the expanding freeway and
expressway networks in the San
Francisco, Les Angeles, San Bernar-
dino-Riverside and San Diego areas
os well as the status of two impor-
tant routes, US Highway 9% be-
tween Los Angeles ans! Sacramento,
and US Highway 40 froam the San
Froncisco Boy oreo to the Mevado
state line. Progress on these and
other routes is following o long-
range plan of orderly development
tailored to priority of needs ond
availability of funds.

California Highways
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Contracts which were under way in
1957 on the Long Beach Freeway will
complere this route from the Santa
Ana Freeway to the Pacific Coast
Highway in Long Beach.

Additional mileage also was com-
pleced in 1957 on the Harbor Free-
way. When current and budgeted
projects on this route are finished,
there will be only six miles still to be
constructed.

The 1958-59 State Highway Budget
provides funds for the extension of
the Gaolden State Freeway (US 6-99)
through and north of Burbank. This
freeway job will connect with cur-
rent construction which in turn con-
nects with the section between che
Los Angeles River and Alameda Ave-
nue opened in 1957,

The 1958-59 budget also provides
funds to close the present gaps in the
Ventura Freeway (US 101) west of
North Hollywood.

This work on the Ventura Freeway,
together with other current, budgeted
and complered freeway projects on
US 101 to the south (Santa Ana and
San Diego Freeways) will mean 80
miles of continuous full freeway from
Calabasas, through the City of Los
Angeles, to San Juan Capistrano.

The projects referred to in the pre-
ceding paragraphs represent only a

STATE HIGHWAYS

The State Highway System in-
cludes all roads which have been
designated “state highways” by
the Legislature or by constitutional
amendment. The first state highway,
designated in 1895, was the Lake
Tahoe Wagon Road from Placer-
ville over the Sierra.

The Highway Bond Act of 1909
provided for 3,082 miles. Periodic
additions brought the total to 7,300
miles in 1932, The 1933 Legislature
practically deubled the mileage,
making the total nearly 14,000, o
figure which hos since remained
relafively constant.

Legislotive designation of state
highwerys usually consists of naming
only the termini, with possibly a few
intermediate points. Adopting the
general locotion s one of the duties
of the California Highway Commis-
sion.

small portion of the work which has
recently been completed or which is
now budgeted or under construction.

Not covered is extensive construc-
tion on less-traveled highways which
are nevertheless important arteries in
rural and scenic areas. Work on these
routes during the wvear resulred in

many miles of new highway, com-
pleted reconstruction, realignment and
other improvements throughout the
Stare.

All these projects, whether minor
Spot  CcOrrections, lmprovements on
conventonal two-lane routes, or ma-
jor freeway comstruction, are con-
tributing to relief from congestion
and hazard in the face of rapidly
growing traffic volumes,

Planning

The division’s planning department
prepares plans and estimates on proj-
ccts in advance of the time when con-
struction funds acrually become avail-
able.

This advance planning program has
enabled the Highway Commission to
put to immediate use all money made
available for state highway purposes.

Rapid utilization of funds has meant
huge savings to Californians due to
carly completion of projects in an era
of rsing construction costs. It also has
meant savings in fuel and upkeep to
the motorists who enjoy early use of
the improved highways, and savings
in life and limb as well.

An example of the prompt use of
funds is provided by the Commission's
record of committing federal highway
aid ro specific projects.

The Bayshore Freewoy link between Condlestick Point in Son Froncisco

and Sierra Point in Son Moteo County was ploced in eparation in 1957,

Tha now freaway secfion (left) is builf on on earth fill ocross open water

at the edge of S5an Frencisco Boy. Below is o phofogroph foken in 1954
during an sarly stage of the project.

California Highways



In 1956 the Federal Highway Act
of that year increased California’s
share of federal aid by about $62,000,-
000. Thanks to a backlog of planned
and designed projects, the entire
amount was promptly placed under
COntract,

Even more impressive, California
was the first of all the states ro commit
its 1957-38 federal apportionment,
This 134,000,000 allotment was trans-
lated into specific projects by June,
1957, before the fiscal vear had even
started. The §153,000,000 federal ap-
portionment {or stare highways for
the 1958-59 Fiscal Year was made in
August, 1957; by the end of the cal-
endar vear 55 percent of it had al-
readvy been programed on specific
approved projects, with additional
projects pending approval which
would more than rake up the remain-
ing 45 percent.

Freeway Route Discussions

One big reason for the effectiveness
of California’s planning program is
the early determination of freeway
routes by the Highway Commission.
In most instances routings are adopred
several years before construction
funds are available.

Freeway routes are adopted by the
commission only after long and ex-
tensive studies by Division of High-

Local cititens view maops, query engineers and discuse proposed roufe alternoles of public meetings colled
by the Division of Highways. Full public discession of propossd freeway rovtes is o long-standing policy of
the California Highway Commission and the State Highway Engineer.

ways engineers and afrer public meet-
ings at which local views are offered
and thoroughly discussed, and later
considered by the division in its rec-
ommendations and by the commission
in its determinarions. A boolklet en-
itled “Freeway Facts,” distribured at

The Cypress Streat Viodud in Ooklond, first dovble-deck freawoy in the Stafe, wos completed and opened
to traffic in 1957, If is o unif of the Easfshore Freeway.

and Public Works

these meetings, explains rhe route se-
lection procedure. (Copies of this
bookler are available on request).

Full public discussion of proposed
freeway routes is a long-established
policy of the Legislature, the High-
way Commission and the State High-
way Engineer.

Special emphasis was given this
phase in 1956-37. Ninety formal pub-
lic meetings regarding routings were
held by the Division of Highways. In
addition, there were several hundred
preliminary  informational meetings
and map displays.

The Highway Commission fre-
quently holds full-scale, official public
hearings in the vicinities where new
freeway routes are being considered.
These hearings were scheduled either
ar the request of local authorities or
on the Commission's own initiative.

Freeway routes covering 551 miles
were adopted during the fiscal vear,
and the roral mileage of declared free-
ways on the State Highway System
was 3,894 on June 30, 1957, By the
end of the calendar year, it was 4,205
miles.
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Impreved Methods

The stepped-up program of high-
way construction in California  has
been carried on suceessfully despite a
narionwide shortage of engineers, This
shortage has been overcome in large
measure in this State through the use
of new and improved methods, pro-
cedures and equipment.

Utilization of such improved rech-
niques and equipment was increased
in 1956-57,

Electronic computers were put to
greater use in the abulation of traffic
dara and other stacistics, in the calcu-
lation of traverses in surveying, in the
computation of earthwork guantites,
and in making structural calculations
in bridge design.

California also has expanded its use
of aerial photography in connection
with highway location, planning and
design. Most preliminary surveys are
now carried on by this timesaving
photogrammetry method, with
ground survey crews required only
for establishing aerial control points
and for checking.

Leng-range Planning and Surveys

Several long-range surveys were in
progress or completed during 1956-57
for ncorporation in broad areas of
highway planning.

Five major studies of this type were
required by the Federal Aid Highway
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Act of 1956. These covered cost esti-
mates for interscate highway needs,
data on vehicle sizes and weights; pos-
sible reimbursement for previouosly
constructed interstate highways; high-
way safety; and various phases of fed-
eral highway taxation.

Data developed in another long-
range survey will be used in formulat-
ing a statewide system of freeways
and expressways without regard to
State, city or county jurisdictions.
This study was required by Senate
Concurrent Resolution 26, adopted by
the State Legislature in 19357,

Traffic Flow—Accidonts

The value of the modern freeway
in saving life and limb, as well as in
carrying large volumes of traffic, is
once more demonstrated by the lacest
accident record figures.

The overall accident rate on rural
state highways for the calendar vear

of 1936 was 2.60 per million vehicle
miles; on full freeways, the rate was
1.25, despite the fact that the average
daily traffic on freeways was more
than 10 times higher. The average ac-
cident rates for the five-year period
from 1932-1936, inclusive, were 2.50
per million vehicle miles on conven-
tional highways and only 1.30 on full
freeways.

Comparative rates on fatal accidents
are even more impressive in favor of
freeways. In 1956 the fatality rate on
rural state highways was 9.47 lalled
per 100 million vehicle miles of travel;
on full freeways the rate was 3.06.
According to this record, the life of a
motorist on a modern freeway is more
than three times as safe per mile of
vehicle travel as on conventional high-
ways., The fatality averages for the
1952-56 period were 9.37 per 100 mil-
lion wehicle miles on conventional
highways and 2.62 on full freeways.

LEFT—Applying trafic stripes in connection with fests of various paints, part of the continuous program in materiols ressorch. RIGHT—The Equipment Department
offen modifies or odopls equipment o meet a'pnd:rl requirements. This self-looder waos instolled on the fruck by Highwoys Shop personnal for wie in roodsde
cleanup work,
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The average daily traffic on roral
state highways in 1956 was 3,804 ve-
hicles. Traffic on rural and urban free-
ways in operation during 19356 aver-
aged 44,150 vehicles a day.

Heaviest travel in the State was re-
corded on a section of the Hollywood
Freeway in downtown Los Angeles,
which carried more than 190,000 ve-
hicles a day,

Roadside Development and Eresion Control

During 1956-57 plans were pre-
pared on 32 roadside development,
landscaping or functional planting
projects. In addition, on all construe-
tion contracts for projects situated in
erosive soil areas plans were developed
for basic erosion control planting,

Large quantities of various kinds of
plants, shrubs and trees were used, in-
cluding approximately 8,500 trees,
145,000 shrubs and more chan 5,000,000
ground cover plants,

In 1957 the Highway Commission,
in response to expressions of the Legis-
lature, adopted a new policy calling
for a moderate increase in freeway
landscaping in the future, The budget
for 1958-39 provides approximately
$3,000,000 for both landscaping and
functional planting projects.

Maintenance

Maintenance is an important and
constant part of the work of the divi-
sion, and California’s varving climate
and topography dictate a program of
wide scope.

Snow remaval in the posses of the Sierra Movada Mountains is o difficult job handled eoch winfer by the
division's mointenance men. Hare a ratary plow chews info o high snow bank on US Highway 40 near
Donner Summif and deposits the snow on fhe far side.

Equipment and personnel are re-
quired for diverse tasks ranging from
difficult winter snow removal in the
high Sierra to the regulation of elec-
tronic traffic signals in many cities.

Cleanup and repair after winter
storms is an annual maintenance chore.
Care of roadside trees and landscaped
highway sections is another duty. No
small task, also, is picking up after
litterbugs.

These jobs, together with constant
patching, sealing, painting, sprayving,
shoulder maintenance, and various spe-
clalized rasks such as posting of warn-

ing and directional signs, make up
much of the work of the division's
maintenance crews,

To better co-ordinate its broad,
statewide activities and keep up-to-
the-minute tab on road conditions, the
maintenance department has developed
a system of radio communication
which at the end of the fiscal year in-
cluded 159 radio stations, 13 micro-
wave stations and 700 mobile units
throughout the State.

Weather, a dominant factor in the
maintenance of highways, favored the
operations of the maintenance organi-

Troffic enginears strive for moximum legibility in oll fypes of troffic signs. lluminoted overhead signs such as the one pictured during the day (feft} and of night
(right), ore vsed extensively on highwoys throughout the State.

and Public Works
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zation during 1936-37. Road closures
due to storms and other disruptions,
such as forest fires and earthquakes,
were held to a minimum, The total ex-
penditure for maintenance work dur-
ing the year was $27,240,234.

Equipmont

Equipment mainrained by the Divi-
sion of Highw ays ranges from passen-
ger cars and highway striping devices
to motor graders and a fleer of 40 ro-
tary snowplow units mounted on four-
wheel-drive trocks.

The accelerated highway program
has resulred in increases in the Equip-

ment Department's regular activities
involving the procurement, repair and
administration of major equipment
used for highway maintenance. It also
has meant increases in other activities
such as the construction of experi-
mental equipment to fill special needs
and the modification of standard units
to betrer meet specific requirements.
Most of the district shops have been
enlarged in the past five yvears, and new
shops, incorporating modern repair fa-
cilities, were completed during the fis-
cal year in Bishop, Fresno, and San Luis
Ub]:,pﬂ [mprovements also were made
at the Fureka and San Diego shops.

Materials and Ressarch

Two of the principal phases of Ma-
terials and Research Department activ-
ity are the testing of materials to be
used in highway construction, and re-
search aimed ar developing improved
use of marterials and better construc-
tion methods.

This work is divided between the
Headquarters Laboratory in Sacra-
mento, four branch laboratories lo-
cated in Los Angeles, Berkeley, Santa
Maria and Bakersfield, and individnal
laboratories in each of the 11 stare high-
way districts.

Consfruetion is progressing on the porallel Corquinez Bridge which will connect with freeway secfions now being built on US Highwoy 40 sortheas! of Oaklond
ond through ¥allejo. The bridge is one of several major projects which are under constrection or budgefed on this inferstale rovle befwoan OEHD_HEI and the
Mevade State Line, In view (canfer) between the piont piers which support opprocch readways is o porfien of the supersfructure of the new bridge,
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The district and branch labaratories
for the most part are equipped to in-
spect and test various highway con-
struction  materials  and  carry  on
required special investigations. Addi-
tional testing, plus rescarch and de-
velopment work, is carried on at the
Headquarters Laboratory in Sacra-
mento, :

Studies and research of the depart-
ment involve investigations of such
subjects as the design of roadways on
soft foundation soils, the fatigue re-
sistance of bituminous pavements, the
resiliency of soils, volume changes in
concrete, traffic paints and protective
coatings, and the properties of pre-
stressing steel and prestressed con-
crete,

Work on a new Division of High-
wayvs Marterials and Research Labora-
tory Building is now under way in
Sacramento and is expected to be
completed in the spring of 1958, The
new building will centralize the Head-
quarters Laboratory activities which
are now carried on ar four locations in
the city,

Bridges

The Bridge Department, with its
own facilides for design, construc-
tion, operation and maintenance, is
responsible for all structures on state
highways.

These include elevared freeways,
traffic interchanges, overcrossings and
undercrossings, and highway-railroad
separations, as well as bridges over
rivers, streams and other bodies of
water,

The Bridge Department also super-
vises the operation of the state-vwned
toll bridges. Largest of these is the
San Francisco-Oakland Bay Bridge,
which carried a total of 33,751,448
vehicles in 1936-37.

The 1956-37 budger contained
funds for construction, widening or
strengthening of structures on the
Stare Highway System at an estimared
cost of $56,552,000,

Most spectacular of the current
bridge projects is the Carquinez
Bridge in Contra Costa and Solano
Counties. This large scale project is
financed by a §46,000,000 bond issue
authorized by the California Toll
Bridge Authority,

Construction of a freeway approach
to the bridge in Contra Costa County

and Public Works

Federal oid secondary counfy rood projects are plonned by the counfy and in most insfances constructed

with county supervision fellowing review and approval by the Division of Mighwoys. One lorge-scole 1957

FAS project was this imprevement and inferchange an the Alfred Horrell Highway neor Bakersfleld, Kern
Counfy.

involves the largest known highway
cut in the history of road construc-
tion. The “Big Cut” will require the
excavation of more than 9 million
cubic vards of earth. By June 30,
1957, the contractor had completed
excavation of nearly 7 million cubic
vards.

At the end of the year nearly all
phases of the bridge and approach
construction were up to expected
schedules, Provided normal weather
and other factors prevail, the esti-
mated date for opening the new
bridge to traffic is December, 1958,

Right-of-way

A rotal of 9,391 right-of-way trans-
actions were concluded in 1956-57. Of
these, 97.16 percent were negotiated
settlements with property owners; in
only 2.84 percent of the cases was it
necessary to complete court proceed-
ings in eminent domain. Money ex-
pended for rights-of-way, including

administration, amounted to  $130.-
416,963,

One reason for this success in con-
cluding amicable negotiations is the
division’s policy of paying fair marker
value for required property. In deal-
ings with right-of-way personnel
OWners can expect to receive the same
amount for their holdings as they
would from any other buver under
normal market conditions.

The methods and policies of the
right-of-way department are outlined
and explained in the boolder “14 Mil-
lion People Want My Property,”
which is mailed vo affected property
owners hefore their property is ap-
praised. (Copies of this bookler are
available on request, )

Acquisition of rights-of-way in Cali-
fornia is expedited in some cases by a
special fund which has been author-
ized by the Legislature.
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This $30,000,000 revolving fund has
been ser up for the advance purchase
of rights-of-way on which costly im-
provements are slated. Expenditures
from the fund are repaid from regular
revenue when the construction period
is reached for each project. The effect
of this legislation is to make sufficient
funds available to purchase land before
improvements are made, even though
actual highway construction may be
some years in the fotare,

By making early purchases with re-
volving fund money it is estimated
that a $144,000,000 reduction in rights-
of-way acquisition costs has been
made in the five years since the fund
was established.

Federal Aid Secondary Projects

Out of the 68,000 miles of county
roads m California, a total of 6,780 are
on the Federal Aid Secondary Svs-
tem. For the most part, these roads are
next in importance to state highways in
terms of traffic volume and economic
service. They are often referred to
as “feeder roads” or “farm-to-market
roads,”

Federal money apportioned to the
counties in 1956-57 for use in improv-

A confraclor's paving train of work en a freeway section of US Highway 107 pow nearing
complefion in the vicinity of Pozo Robles

ing roads on the F, A. 5. System
amounted ta 37,705,681, State highway
funds made available to the counties
for use in matching their federal allo-
cations totaled $4,034,515.

Two changes in highway laws by
the 1957 Legislature have meant an

Canlractors’ bids on highwoy consfruction projects are corefully checked as o part
of the bid opening procedure
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increase in county F. A. 5. funds for
1957-58 and a corresponding decrease
in the amounr available for state high-
W&}"H.

One change was increasing from
§100,000 to $200,000 the yvearly maxi-
mum to be provided to a county as
matching money from stare funds, The
other was increasing from 87% per-
cent to 98 percent the amount of the
Srate’s F. A, 5. apportdonment which
must be made available to the coun-
ties. Previously, the State rerained 11
percent to improve state highwavs on
the F. A. 8. System. The Stare con-
tnues to use 1Y percent for long
range planning. For 1958-59 the fed-
eral apportionment available for these
county roads is $9,615,571; the state
matching funds will amount to §6,.-
002,924,

Projects on federal aid secondary
routes are planned and in most in-
stances constructed under the direct
supervision of the county involved.
The Division of Highways, under fed-
eral regulations, has the responsibility
for reviewing and approving these
county projects. The division also as-
sists in other phases when requested by
the counties,

The largest source of revenue for
all county road purposes is the 1%
cents share of the Stare's six cents a
gallon gasoline tax. These funds are
distributed directly to the connties by

California Highways



the State Controller, and are admin-
istered by local boards of supervisors.
Apportionments are made according to
law on the basis of proportionate mo-
ror vehicle registration and mileages of
county maintained roads. For 1956-57
the counties received as their share of
the gasoline rax, along with a portion
of vehicle registration fees, a total of
72,682,437,

City Projects

The Division of Highways adminis-
ters the allocation of the five-cighths of
a cent gasoline tax revenue which goes
to incorporated cities and reviews and
approves city street improvements fi-
nanced with these funds.

In addition, it also allocates engi-
neering and administrative funds to the
cities. These range from $1,000 for
cities with a population of less than
5,000 to §20,000 for ciries of more than
500,000 population,

During the year the rotal gas tax and
engineering apparrionment to cites
was §29,219 480. City street construc-
tion and improvement projects ap-
proved by the division numbered 486.

Rizing Costs

A constant problem in planning and
financing highway improvements is the
upward trend of construction costs,
These increases have resulted from ris-
ing costs of labor and material, which
were not fully offser by improved effi-
ciency in construction machinery and
operations,

The construction cost index main-
rained by the division reached a record
high in the first quarter of 1957. After
dropping slightly in the second and
third guarters, the index again showed
a rise in the final quarter, Costs at the
end of the year were approximately
30 percent higher than in 1947, ‘

The average cost per parcel in right-
of-way transactions also climbed. In
1955 this average was 39,789, and in
1956 it had risen to $14,430. A slight
decrease ro $14,128 was recorded in
1957, probably beeause fewer high-
priced parcels in downtown areas were
required,

Construction Confracts

Construction is performed by con-
tract under competitive bidding, to in-
sure that the public receives the great-
est value for its highway tax dollar.

and Public Works
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Contractors who desire to bid on
state highway projects estimared to
cost more than $135,000 are required to
be prequalified by the division. Each
contractor’s financial capabilities, ex-
perience and resources are studied in
determining the type and size jobs he
is qualified to handle.

On June 30, 1957, there were 992
contractors, with varving prequalifica-
tion ratings, eligible for bidding on
state highway projects. Total bidding
capacity of these contractors was ap-
proximately §1,800,000,000.

Construction projects are advertised
for bids by the Division of Highways
after the Director of Public Warks, on
the division’s recommendation, has ap-
proved the plans, specifications and
estimates. Contracts are awarded by

the Director of Public Waorks, also on
the division's recommendation,

The California Highway Commission

As indicated earlier, responsibility
for highway route adoptions rests not
with the Division of Highways, but
with the California Highway Commis-
sion, which is 3 nontechnical, nonsal-
aried board of business and professional
men representing the people of the
Srare at large. Commissioners are ap-
pointed by the Governor, and the ap-
pointments are confirmed by the State
Senate, The commission is a seven-man
body with the State Director of Public
Works as ex officio chairman. The
other six members serve four-vear
staggered terms,

Present commissioners are Robert L.

Bishop of Santa Rosa; H. Stephen
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Chase, San Francisco; James A. Guth-
rie, San Bernardino; Robert E. Mc-
Clure, Santa Monica; Fred W. Speers,
Escondido; Chescer H, Warlow,
Fresno, and C. M. Gilliss, chairman
and Director of Public Works. Frank
B. Durkee retired as commission chair-
man and Director of Public Works on
December 31, 1957.

In addition to administering highway
finances and adopring freeway routes,
the commission also approves county
primary road systems and anthorizes
the execution of deeds, condemnarion
proceedings, and righr-of-way aban-
donments,

The Division of Highways

Chief of the Division of Highways
15 State Highway Fngineer G. T.
MeCoy. He directs the work of the
division in planning, constructing,
maintaining and operating the State
Highwav  Svstem  and acquiring
rights-of-way.

The State Highway Engineer has a
headquareers staff in Sacramento com-
posed of two deputy stare highway
engineers, four assistant state highway
engineers, a chief right-of-way agent,
and a comprroller. Each of the assist-
ant state highway engineers is in charge
of a group of specialized units.

For localized administration of the
highway program, the State has heen
divided into 11 stare highway districts.
These districts have approximately
cquivalent state highway mileage. A
district engineer is in charge of each
district except thar in the San Francisco
and Los Angeles areas an assistant stare
highway engineer is in charge.

The district engineer is responsible
for all phases of the highway program
in his district. Information concerning
local highway matters is most readily
obtained ar his office.

District offices are in these cities:

hstricr 1

Eurchka

430 West Wabash Avenune

Sam Helwer, District Fngineer
Miserict 11

Redding

1657 Riverside Drive

H. 5. Miles, District Engineer
Diserice [T

Marysville

703 B Streer

Alan S, Harr, District Engineer

40

Distrier 1V

San Francisco

150 Ohale Sereer

B. W. Booker, Assistant Stare

Highway Enginesr

Drsrricr W

San Luis Ohispo

§0 Higuera Street

A. M, MNash, District Engineer
District V1

Fresno

1352 West Olive Avenue

W, L. Weleh, District Engineer
[Zistrict VI

Los Angeles

120 South Spring Streer

E. T. Telford, Assistant Srare

Highway Engineer

Dhisrrier YT

San Bernardine

247 Third Screet

C. V. Kane, District Engineer
District X

Bishop

Sourth Main Street

E. B. Foley, District Engineer

Diserice X

Stockron

1976 East Charter Way

1. G. Meyer, Distrier Engineer
Dhisericr X1

San Diego

4075 Taylor Street

J. Dekerma, Diserict Engineer

A Look at the Fuiure

All highway improvements, whether
resurfacing, minor realignments or new
freewavs, mean added convenience and
safery for California motorists.

Completed projects, which alleviate
acute local traffic problems, rake on
added significance as part of the con-
tinuing, long range program of high-
way development.

Thus, the improvements of 19356-37
will be enhanced by those financed
in the current 1957-58 State High-
way Budget and the already adopred
1958-59 Budger. A combined rotal of
approximately a billion dollars has been
provided for highway construction, in-
cluding rights-of-way, in the rthree
fiscal vears.

Spectacular progress will be made
with this money, and these gains will
be important, but measured against
the State’s increasing population and
traffic congestion, they will represent
only a portion of the work that must
be done,

California’s 11 state highway districts, The black dots represent
citigs in which digtrict ofices are locolad.

California Highways



Durkee Retires;

31-year Career in State
Service Comes to Close

Frank B. Durkee, Director of the
California Stare Department of Public
Works since 1951, closed a 31-vear
career in the service of the State by
retiring December 31, 1957.

He chose the end of the month in
which he reached his 65th birthday to
retire as departmental director, as
Chairman of the California Highway
Comimission, and as Member of the
California Toll Bridge Authority and
other state boards, commissions and
committees.

Many paid tribute to Durkee.

Governor Goodwin J. Knighe said:

“Mr. Durkee has faithfully served
the people of California for more than
three decades and no one is more de-
serving of relief from the heavy bur-
den of responsibility than he.

“The achievemenrs of the Depart-
ment of Public Works during the past
six years reflect grear credit upon his
administracion.”

Lavded for Progress

Resolutions of local governmental
groups and chambers of commerce
lauded Durkee for the “outstanding
contributions” he made to the prog-
ress of California public works and for
the “devorion he gave to the highway
svstem for more than 30 years,”

“His outstanding ability, tact and
judgment have added lustre to the
state office in which he served,” said
a resolution of the Golden Gate
Bridge and Highway Districr.

Typical of the resolutions of gov-
ernmental bodies was one adopted by
the City of Redding. It commended
Durkee “for his long and faithful
service to the people of the State of
Califorpia in the many activites to
which he has contributed and the of-
fices he has held.”

Honored by Commission
The California Highway Commis-
sion adjourned its December meeting
to honor Durkee. Chester H. Warlow,
a commission member for 14 years,

and Public Works

= i
FRANK 8. DURKEE

€. M. GILLISS

spoke for his fellows in paving tribure
to the man who has been commission

chairman for rhe past six vears.
“Frank Durkee has served the State
magnificently,” Warlow said, “from
+-+ Confinved on page 42

illiss Nlamed

Deputy Promoted to Head
Public Works Department

C. M. Gilliss, public works execurive,
engineer and accountant, became Di-
rector of the California Stare Depart-
ment of Public Works and Chairman
of the California Highway Commission
on January 1st.

He was appointed by Governor
Goodwin J. Knight to succeed the re-
tiring director, Frank B. Durkee.

Gilliss has been a highway and pub-
lic works administrator for a decade
and has been in the Stare Department
of Public Works for the past five years.

The Governor’s appointments name
him to the California Toll Bridge Au-
thority, State Public Works Board, and
Stare Allocation Board, as well as ro the
directorship of the Public Works De-
partment and the chairmanship of the
Highway Commission.

On Governor's Staff

Gilliss has been Deputy Direcror of
the Department of Public Works since
Seprember 23, 1953, except for the pe-
riod January 3 to September 16, 1937,
when he was a secretary on Governor
Knight's staff assigned to legislative
duties,

Born and reared in Oklahoma, Gil-
liss artended Riverside Junior College,
Riverside, California; Oklahoma A.
and M. College, and the University of
California at Los Angeles where he
majored in business administration and
enginecering.

He began his business career at Riv-
erside in 1937 as an accountant for a
private corporation and later became
chief of its central accounting systems.
He became associated with the Inter-
national Business Machines Company
in 1940 as an engineer and later was an
engineering instructor and sales repre-
sentative in New York, Seattle, and Los
Angeles.

Becomes Highwoys Administrator
In November, 1946, he entered pub-
lic serviee for the first time as a systems
.« » Continved on page &1
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DURKEE RETIRES

Coenfinved from poge 41 ...

the hortom of the ladder up to the
T{}P.

“He has given the people of the
State dedicated service, coming from
his heart and soul. He has done much
toward building the California High-
way System up to where it stands
the envy of the Nation.”

Warlow rold Durkee that the com-
missioners and Public Works Depart-
ment employees “have every hope
yvou will stav voung in retirement and
will leep busy doing the things vou
want to do.”

Durkee briefly reviewed his direc-
torship in his letter to Governor
Knight, announcing his intention of
retiring,

“It has been an honor,” the letter
said, “to have served as Director of
Public Works during vour adminis-
tration and that of Governor Farl
Warren. During this period of Cali-
fornia's great growth, the Department
of Public Works, through its Divi-
sions of Architecture and Highways,
has administered the greatest con-
struction program in the State’s his-
tory.

“In relinquishing my duties and re-
sponsibilities, it is a source of great
pride to me that the highway organiza-
tion of this department has been recog-
nized as being outstanding among the
highway departments of the Country,
and that the Division of Architecture
has become the largest such organiza-
tion in any state,”

Durkee is an attorney and was a
newspaperman and a chamber of com-
merce executive before going into
state service. He was born in Oregon
on December 3, 1892,

His first stare post, which he took
in November, 1923, was as editor of
California Highways and Public Works
and public relations representative of
the California Highway Commission.

He became a member of the legal
staff of the Department of Public
Works in 1927 as a general right-of-
way agent. His first assignment in this
position was the planning of a rights-
of-way organization for the Division
of Highways.
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He resigned in 1928 but returned
again to state service in February, 1931,
moving up through the legal staff of
the department to the position of prin-
cipal arcorney in the Division of Con-
tracts and Righs-of-Way. In May,
1948, he was selected as deputy direc-
tor of public works, a position he held
until his appointment as director by
Governor Warren.,

In 1927 Durkee served on a commit-
tee to drafe plans for the formation of
an organization of state emplovees.
Out of the work of the committee
grew the present-day California State
Employees’ Association. He is a char-
ter member of Sacramento Chaprer
No. 2 of the C. 5. E. A,

Durkee spent most of his boyhood
in Chico, Butte County, where he was
later manager of the chamber of com-
merce for several years. He is a grad-
nate of Chico High School and studied
law at the University of Southern
California,

He is a long-time resident of Sacra-
mento. Mrs, Durlee is the Secretary
and Treasurer of Natomas Company.
They have rtwo sons, Frank B., Jr., who
is with the Division of Architecture,
and Travers E., an administrative an-
alyst with Los Angeles County.,

Through his many vears of associa-
tion with the Department of Public
Works, Durkee is familiar with, and
has worleed on, legal and adminisera-
tive phases of many major high-
wavs, water resources, archicectural
and bridge projects of the State of
California.

He is a member of the Common-
wealth Club, and a charter member in
Sacramento of the American Society
for Public Administration. He is also
a Rotarian and a member of the Grand-
fathers’ Club of Sacramento.

Latest Highway

Statistics Given

The Division of Highways had
under way 242 contracts with a total
value of $382,243,800 on January 1,
1958,

The length of freeways, express-
ways and other multlane divided
highways on the Stare Highway Sys-
tem either completed or under con-

Retirement Ends
34-year Service

Mzrs, Jessie Hillery Steen of District
X redred on January 1, 1938, after
having served with the State of Cali-
fornia for some 34 years.

Mrs. Steen was born in New York
Cityv. She was educated in a private
school, started her
business career as a
stenographer, and
meved to Califor-
nia in December
of 1920, sertling in
Sacramento where
she was employed
by an automobile
concern.

Mrs. Steen was
given an appoint-
ment as stenographer in Governor
Stephen's office in the fall of 1921, At
the expiration of Governor Stephen’s
term, she again went to work for pri-
vare industry and later was appointed
as stenographer in the Board of Con-
trol, Department of Finance,

In June, 1928, she went to work for
District X of the Division of High-
ways as a clerk. When headquarters
office was moved to Stockton in 1933,
Mrs. Steen transferred with many of
the other “old timers.” Since then she
has been employed as switchboard op-
erator and receptionist.

Mrs. Steen is a member of Rhodora
Club, the Business and Professional
Women's Club and El Toyon Chapter
of Daughrers of the American Rev-
olution. She expects to be busy with
activities in connection with these
clubs, as well as with her church
wark, She s especially fond of history
and is planning to devote considerable
rime to reading on the subject.

MRS. JESSIE STEEN

struction on the same date was 2,180
miles.

Forty highway contracts rotaling
£24.367.800 were completed during
December, 1957,

Twenty-three highway contraces
totaling §6,707,900 were awarded dur-
ing December, 1957. On January 2d,
an additional five contracts totaling
83,854,100 were awarded from the
1958-59 Budger.
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Governor Officiates at Ground Breaking for New State Building

Ground breaking ceremonies were
held in Los Angeles January 3d for a
new state office building designed o
be California’s most adaprable strue-
rure of irs kind.

The new building will have interior
partitions, lights, heating, cooling, and
even the number of elevators adjust-
able to the needs of 4,000 emplovees of
25 stare agencies who will occupy the
building in 1960,

Governor Goodwin J. Knight was
the principal speaker at the ceremony,
which took place on the construction
site in Los Angeles” Civie Center.

“The project for which we break
ground today,” Governor Knighr said,
“will be a notable addition to the mag-
nificence of this city and to the per-
petuation of efficient government for
all California.

“There is no hetter example of how
much the world is changing than that
provided by the unprecedenred expan-
sion of rhe Stare of California. It may
well be that Los Angeles itself is the
scene of the most unrelenting develop-
ment to be observed anywhere in the
world.”

Legislators and other state officials
were guests at the ceremony along
with city and county officials and busi-
ness and labor leaders. They were in-
troduced by C. M. Gilliss, Director of
the State Department of Public Works,
who presided.

The new office building will cost
$8,500,000; an adjacent garage and a
tunnel under the Broadway-First Sereet
intersection, connecting with the exist-
ing State Office Building, will bring the
total project cost up to §12,000,000,
The new building will have 550,000
square feet of space which may be
partitioned and rearranged as required.
In addition to movable partitions
throughout there will be movable ceil-
ing light panels and heating and refrig-
erated air conditioning adjustable to
provide the remperatures desired in
different zones or offices of the build-
ing. Space will be provided for larer
additions of elevaters and installarion
of escalarors when they are needed.

and Public Works

Governor Goodwin J. Knight, heading o group of state legislotors ond other stote and lacal leaders,
spoke ot the ground breaking for tha Stote’s nowest and most odaptoble office building. The arfist's
sketch thows how the building will appeor.

Provision has been made in the plans
for the seven-story, 900-car state ga-
rage to be built next to the office build-
ing so that two additional stories may
be added in the futore when needed.

A food service facility will be con-
structed on the second floor and will
include an ourdoor eating arca. A 400-
seat auditoriom and nine conference
rooms will be built on the first floor,

The main lobby of the building will
be on the Broadway side. A second
lobby, opening onto First Street, will
be for the primary use of the Depart-
ment of Employment. A third lobby
on the Hill Streetr side will serve the
Departments of Corrections and Youth
Authority,

Another new feature of the building
will be sets of tracks around the exte-
rior supporting wheeled trucks or
spiders for the use of window washers
and repair men.

Design, planning and construction of
the entire project are under the super-
vision of the Division of Architecture
of the Department of Public Works.
The department contracted with a pri-

vate archicecr, J. E. Stanton of Los
Angeles, for the buildings.

The two new structures will occupy
the northern three-quarrers of the
block bounded by Broadway, Hill and
First and Second Streees. The office
buildings will be built on 1% acres and
the garage will occupy about three-
fourths of an acre,
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Costs Resume Upward Trend
In Fourth Quarter of 1957

By J. P. MURPHY, Assistant State Highway Engineer

THE Cavrrornia Highway Construc-
tion Cost Index returned to an upward
course in the fourth quarter of 1957
after successively following a down-
ward divection in the second and third
quarters, The Index now stands at
262.1 (1940 = 100) which is 24.6 index
points or 10.4 percent above the third
quarter. It is 10 points or 4 percent
above the fourth quarter a vear ago.

Projects for which bids were opened
during this quarter were smaller in
number than prevailed last vear. The
percentage of multimillion-dollar free-
way projects was abour equal in the
two periods but the value of smaller
projects was considerably less this year,
This has had the tendency of excluding
the item values of small projects from
exercising an influencing effect on the
overall index behavior,

The increase in the Index standing
during this period is, in great part,
caused by bid prices received for road-
way excavation in connection with
two major freeway projects. These
projects are situated on US 40 ar high
elevations in the Sierra Nevada range
of mountains where almost solid gran-
ite formadons are encountered. The
short construction season of less than
seven months as well as the difficulr ex-
cavation to be encountered undoubt-
edly had an effect on the bid prices for
these high altitude projects.

In addition to the effect of the road-
way excavation price on the Index, the
prices of the plant-mixed surfacing and
portland cement concrere for both
pavement and struoctures on the same
projects had considerable influence.
The mountain location of these proj-
ects is such that aggregate production
and transportation costs for aggregares,
cement and asphalr are all considerably
greater than are generally required.

Portland cement concrete pavement
to be used on these projects will con-
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H. C. McCARTY, Office Engineer

LLOYD B. REYNOLDS, Assistant Office Engineer
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sist of a six-sack mix. Dara for this In-
dex was adjusted to compare on the
same basis with other projects where
five-sack mixes were required. Pave-
ment using five sacks of cement per
cubic vard is standard in California bur
in these special instances because of
severe winter weather conditons cou-
pled with heavy traffic volumes a
higher cement content was specified.

Four of the seven items used in
this Index show increases in varying
amounts while the remaining three
items represent decreases,

Roadway excavation averaged $0.68
per cubic yard, increased from $0.42
prevailing in the third quarrer. Reasons
for the increase are explaimed above,

Untreared rock base dropped to
$1.78 per ton from last quarter’s price

California Highways



of §2.34 establishing a new low. It ap-
pears that project location and supply
of this material are the cause of the
reduerion,

Asphaltic and bituminous mixes with
higher price averages in previous quar-
ters rose from §5.10 per ton ro §5.43
in this period. The previous $5.10 per
ton price was attribured to a large proj-
ect favorable to lower costs and the
large resurfacing program in progress
during the early part of the third pe-
riod. These conditions did not prevail
in this quarter and with the explana-
tion above, a price increase was to be
expected.

Portland cement concrete pavement
with a previous standing of $14.34 per
cubic yard rose to $16.88 which price
was adjusted for two projects requir-
ing six sacks per cubic vard.

Class “A" portland cement concrete,
stractures, increased $0.92 ro §59.76
in this period. The price, while higher,
is almost identical to the average for
the same period last year.

Bar reinforcing steel shows a neg-

ligible decrease of 80.001 to §0,129 this
quarter.

Structural steel dropped from the
previous average of $0.200 to §0.177
in this quarter, The decrease is .&ﬂh—
stantial and it would indicare that ad-
vances previously included in steel bid
prices to allow for delivery delays
are no longer a consideration.

At the right is a tabulation showing
average unit prices upon which this
index has been computed since 1940.

Data for preparation of this quar-
ter’s index was provided by 95 proj-
ects of which 52.6 percent were under
$350,000; 7.4 percent ranged from
£50,000 to $100,000; 17.8 pereent
ranged from $100,000 ro $250,000; 7.4
percent ranged from $250,000 rto
§500,000; 5.3 percent ranged from
§500,000 to $1,000,000 and 9.5 percent
were over §1,000,000. The toral bid
value of these projects amounted to
$40,045,400 and the projects under
$350,000 accounted for 2.1 percent of
the toral; berween $50,000 and £100,-
(NN} was 1.4 percent; between $100,000
and $250,000 was 7.0 percent; between
$250,000 and $500,000 was 6.0 per-
cent; between §500,000 and $1,000,000

and Public Works

I:AI.IFDH‘.NII DIU’EIQN OF HIGHWAYS AUIIIABE WHHMT PRICES

Roadway Un- Plant- | Asphalt
excava- | treated mixed | concrete
tion, rock surfac- | pave-
per base, ing, ment,
tu. . per oo per ton per fon
1940 $0.22 1.8 $1.18 §2.97
1941 . 0.26 2.3 4.84 53.18
1844 0.36 2.81 .02 4.16
1843 o432 2.26 .71 4.T6
1944 0.6 2.406 4.10 4 .80
1945 0.6l 4.43 4.%0 4.88
1946 . 0.41 2.48 4.00 4.68
1947 0.4 .42 4.32 .36
1848, . I 0.58 2.43 4.30 3.%8
1849 0,49 .67 4.67 4.64
15060, 0.40 a.a6 4.86 3.75
1961 .49 .62 4.84 5.00
1862 . .56 2.99 B.00 4.38
1953 0,51 .14 6.31 4.608
1904 .48 .18 4.60 1.86
1968 0.39 2,22 4.93
1st qnnnar L3956 o.dn 2.08 5.40 6.00
24 quarter 1966 .61 .06 .27
B quartsr 1956 0.52 2.97 642 |
dth quarier 1956 [ 2.21 t
Lst quarter 1967 0.63 2.10
2d quarter 1967 0.5 .10
3d quarter 1957 042 | %24
.68 1.7T8

Ath quarter 1957

| The {tem of erusher run base wad used before 1908

!.aplulik: |

PCC pcc Bar Biroe-

Mh.l-‘m# pave- atrue- | reinforc- tural

nOUE ment, tures, |lng stesl, | steel,

mixes, per per per th. per ih.
per ton | cu. vd. | cw. pd. [

‘ - | ST.66 | 318.33 | 30.040 | §0.083

| 7.04 2.5 0.063 o.107

9.68 29.48 0.073 o.103

| 11.48 31.76 0. 060 0.080

10.46 21.949 0.064 0.1352

10.90 37.20 0.069 0,102

9.48 | 37.38 | 0.060 0.099

| 12.38 46.44 | 0.080 0.128

13.04 49 .86 o.082 0.128

12.35 48 .67 0.0%% 0. 117

11.11 43 .44 0.07% 0.0%4

12.21 47.32 0. 162 0,159

18,42 48.08 0.088 0.150

12,74 &0 .69 0.083 0.133

14.41 i8,.42 0.094 0.134

13.35 45.T2 0. 098 0.142

14.08 51,61 0.105 0.166

. 14.64 57.13 o.11F 0.219

ol 16.67 5. 32 0.121 0.17T8

l §5.042 14,06 59.83 0,118 0197

5.94 17.28 61,14 n.129 0.238

.18 15.59 54.61 0119 0.204

8.10 14.34 58.68 0.130 0.200

G.45 59.78 0,129 0177

= Leplalt senerete pooment comhined with plant-mix surfecing fo foerth gaacter 1056, and w11 be idencified ss ssplultic and

bltuminees mixes In e febers,
" Two projects with

sly-sack mix wijissted to fro-enck basis

NUMBER AMD SIZE OF PROJECTS, TOTAL BID VALUES AND AVERAGE NUMBER OF BIDDERS
{July 1, 1957, to December 31, 1957)

$50,000 tmo,m mom $800,000
Project voluma Up to ta to Ower All
$60,000 | $100,000 sm.m | Huom $1,000,000  $1,000,000 | projects
Road projects
No. of projects. 24 30 1% T 2 171
Total vaheet_ .. | 51 ﬂl}.lm 1,831 306 itﬂﬂ-.m | B4,07T1.604 | §4,603,118 2,731 19,788,275
Avg. No. bidders__ 6.8 7.3 10.4 9.1 0.0 6.9
Structure projects
No. of projects. . 22 2 11 2| PR 4 41
Total value*_____ S444,958 S136,T20 | %1,866,TTH 5526, 208 eeo.... B1B1022T6& | §18,066,080
Avg. No, bidders__ 6.6 .0 12.1 10.0 8.5 8.4
Combination projects
No.ofprojects____| . ... ... i i1 11
Total value* . D o $41,280,240 | $41,286,240
Avg. No. bidders. R A L T o e e 10.0 10.0
Summary .
No. of projects 118 26 41 14 T 17 228
Total value® _____| $3,078, m $1,968,025 | $6,T76,T28 | $4,507,802 | 4,605,110 %59, 118813 579,139,676
Avg. No, biddors. 5.7 7.5 4.5 10.4 9.1 9.6 | 7.3
& Bid itemy anly,
Total Average Bidders by Months
Average for
‘ July August September Otaber Movember | December | six months
18y 6.2 6.3 8.7 6.2 4.2 9.5 7.3
1966 ’ 3.8 av 3.7 4.2 5.3 6.1 | 4.3

was 7.9 percent and over $1,000,000

was 73.6 percent.

Bidder competition was extremely
good during this quarter showing an

average of 8.8 bidders per project.
The average for the third quarter was

6,2, and was 5.1 for the fourth quar-
ter of 1956. An average of 5.1 was
obtained for the fiscal year ending
June 30, 1957. The accompanying
table shows in derail the number of

. Continued on poge &1
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Atwater Bypass

Further Progress Made on
US 99 Freeway Construction

By ROBERT W. GILLISPIE, Resident Engineer

AND‘I‘HER traffic bottleneck on U. 5.
Highway 99 has been eliminated by
the opening of the Atwater Bypass.
The 4.5 miles of full freeway was
dedicated by the Mayor of Atwarer
and opened to traffic on October 14,
1957. Work was completed approxi-
mately one month later.

The §2,500,000 project was awarded
to Gordon H. Ball Company and
FErickson, Phillips and Weisberg as a
joint venture in July of 1956, Their
work was finished well ahead of the
scheduled completion date of Decem-
ber 12, 1957,

The City of Atwater is a farming
community located in the Central
Valley area and is the home of many
personnel stationed at nearby Castle
Air Force Base. The former High-
way 99 through Atwater is a narrow
rwo-lane road with two sharp revers-
ing curves at each end of the business
distriet. Due to restricted sight dis-
tance and the interference of local
rraffic, speed zones of 45, 35 and 25
miles per hour were in effect in the
four-mile stretch. A portion of the old
highway was reconstructed to serve
as a frontage road serving Atrwater
and also used as an on and off ramp
to the freeway for traffic entering and
leaving the ciry. This portion of US
99 was taken into the Srate Highway
System in 1912 and was declared a
freeway in 1955. Part of the recon-
struction work done on old US 99
was over old concrete pavement on
which no surfacing had ever been
placed since it was constructed in
1926.

Local traffic is served by four inter-
changes and almost continuous front-
age roads providing short travel time
to every area of the community.
Erickson, Phillips and Weisberg con-
structed seven structures of which
rwo are of reinforced concrete girder
construction and five are welded steel
girder bridges. Five of the bridges
cross the Southern Pacific Railroad
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rracks which roughly parallel old
USs 99,

The Buhach Road inrerchange con-
sists of two bridges, one a reinforced
concrete girder structure carrying
northbound rraffic over the sourh-
bound ramps and one of steel con-

struction which carries local traffic
over the four-lane divided highway
and the railroad. This interchange is
unique in that the southbound accel-
eradon and deceleration lanes are to
the left of traffic and approximately

.. . Continved on poge &1

An aeriol view looking northwest along the new US 9% Bypass of Atwaber. In the foreground is the Eost
Atwater overhead and the Broadway frentoge rood. The dark road in the center of the picture extending
from foregreund fo background and poralleling the roilroed frocks is old US 79,
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Qrdnge County

Freeway Construction
Program Moves Ahead

By BASIL N. FRYKLAND, Construction Engineer, District VI

T;{F. compPLETION of the Santa Ana-
San Diego Freeway in its entirety
through Orange County will provide
that fast-growing important area of
Califormia, now having more than
584,000 population, with one of the
most modern and
efficient highway
facilities yet engi-
neered. In addition
to handling a large
part of the county's
registered vehicles
{242,640 out of a
total of 7,212,642
for the entice State)
it will provide a
through portal for
transportation of people and goods
from metropolitan Los Angeles south-
easterly. Greatly benefied will be
Orange County’s 135 pationally known
manufacturers and the thousands of
travelers in and about the area.

The southbound traveler using the
Santa Apa Freeway route in Orange
County through the Cities of Buena
Park, Anaheim, Santa Ana and Tustin
is struck by the homes, industries and
businesses along this grear traffic ar-
tery. As he continues south of Santa
Ana, after passing beyond El Toro,
industry and business gives place
to sprawling ranch lands and truck
farms, walnut and citrus groves, euca-
lvptus windbreaks, olive trees, Cali-
fornia oaks, tomato farms, sheep and
cattle pastureland.

BASIL M. FRYKLAND

Irvine Ronch Longest

The freeway here bisects the wvast
terrain known for the past 90 years as
the Irvine ranch, one of the most fer-
tile regions in California, lving be-
tween the Santa Ana Mountains and
the Pacific Ocean. The Irvine ranch,
one of the largest in Californda, is 22
miles long by nine miles wide, extend-
ing over an acreage in excess of 80,000
acres. It entirely surrounds the El
Toro Marine Corps air base, rhe site

and Public Works

for which was carved from the Irvine
vanch. In 1957 the acreage was used
for crops as follows: barley, 6,000
acres; lima beans, 7,000; persimmons,
100; oranges, 3,450; walnots, 1,000,
The ranch also raises avocados, grape-
fruit, lemons, blackeye beans, sugar
beets, and vegetables. Grazing over
the 48,000 acres of hilly pasture are
2,500 head of range cattle.

The landscape is hillier farther
south, approaching the coastal area of
San Juan Capistrano and San Cle-
mente. Here the existing highway
proceeds along a canyonlike defile,
through orange and avocado groves
and the surrounding hills—green pas-
ture lands in the rainy season—until
it opens onto the coast ar Capistrano
Beach. The exisring highway then fol-
lows along the base of the cliffs
through the City of San Clemente
where it crosses the line into San
Diego County,

Construction in Progress

The southernmost construction on
the Santa Ana-5an Diego Freeway is
the beach city of San Clemente, a sec-
tion 2.3 miles in length, berween San
Mateo Creek and 0.1 of a mile south
of Avenida Cadiz. Robert M, Innis,
Resident Engincer, reported that the
§2,724,400 job is progressing as sched-
uled with an anticipated completion
date of Seprember 18, 1958, The con-
tractors are |, E. Haddock, Lid., and
Cox Bros. One of the principal prob-
lems ar the construction site is the
necessity of relocating existing utili-
ties at an estmated cost of $300,000,
Workmen also have the further prob-
lem of excavating beside a high pres-
sure gas line—a pipe 14 inches in diam-
eter carrying gas at 400 pounds of
pressure per square inch—throughout
the length of the job. An important
additional feature is the installation of
22,000 feer of storm drain to provide
water runoff, and construction of a
172-foot-span steel girder bridge at a

cost of §250,000. Construction is con-
tinuing normally with excellent co-
operation from utility personnel and
local city officials.

Nor far distant to the north of San
Clemente, at the junction of T, S,
Highway 101 and 101 Alternate on
the rocky shelf of the Pacific, is Dana
Point, which has taken its name from
Richard Henry Dana, author of the
autobiographical novel Twe Fears
Before the Mast, In 1834-36 Dana
shipped aboard the brig Pilgrim and
came to the coast at San Juan Cap-
istrano, where he helped gather car-
goes of steer hides, then a flourishing
business there. The hides were brought
by cart from the mission to the sea-
side and pitched from the cliff to the
beach below.

Will Erect Bridges

Inland from Dana Point, northwest-
erly of San Clemente, is San Juan Cap-
istrano where another link of the San
Diego Freeway is now under con-
struction. This portion of the freeway
is located berween 2.2 miles south of
Route 64 and Trabuco Creek, a dis-
tance of 4.1 miles, and is scheduled for
completion in September, 1958, atr a
total cost of $4,233,000. Peter Kiewit
Sons Co., is the contractor, and the
resident engineer is James L. Need-
ham, Two bridges will be erecred
over San Juan Creek—both steel girder
structures 600 feer in length and cost-
ing a total of §1,000,000. The contrac-
tor has been faced with the serious
complication of pumping excess
ground water at the bridge site prior
to driving, piling and constructing
bridge footings. The path of this free-
way link through San Juan Capistrano
and around the Mission was designed
from aerial surveys and, as such, is
unique in District VII freeway devel-
OpInent,

The San Diego Freeway ar San
Juan Capistrano rraverses a colorful
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Looking northwest along Santa Ano Fresway under construction between City of Anohelm in foreground and City of Bueng Park §n Bockground. In center is
Broodway-Anaheim shopping cenfer.

bit of California rich in history and
local lore. It was here in November,
1776 that under the direction of Fran-
ciscan Father Junipero Serra the sev-
enth mission of a total of 21 in Cali-
fornia, stretching from San Diego to
Sonoma was founded and called San
Juan Capistrano. Scyled as “the jewel
of the missions,” it today attracts
tourists from everywhere who come
to loolk ar the mission corridors,
arches, gardens, founrtained courts and
famous colony of swallows.

Murietta's Tree

A norrherly access road to the San
Diego Freeway through San  Juan
Capistrano passes a massive 300-year-
old sycamore, said to have been a
trysting place of the early Californian
bandit Joaguin Murierta. The meeting
of this ancient landmark with the
modern freeway was discussed by a
local paper, the Coastline Dispateh, on
August 8 and August 15, 1957,

“The large sycamore at one time
had Murietta’s name carved in its
base, but it has gradually been ob-
scured by the growing giant, unil
only a scar remains, [t is more than
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170 feer high and covers rhe better
part of an acre. It was probably a
landmark as far back as Padre Serra’s
day. The tree is located approximately
one-half mile north of Mission San
Juan Capistrano and is about 200 yards
from Highway 101. * * * An example
of the State Highway Department in-
rerest in maintaining historical sites,
is (the) certainly favorable decision
on rerouting an access road on former
Buchheim property to bypass a land-
mark tree.”

Northwesterly of San Juan Capis-
trano, along the old U. 5 Highway
101 there is no new construcrion until
reaching Wiguel Road intersection at
El Toro. Construction is in progress
from Niguel Road to Laguna Road on
a section 6.6 miles in length, This link
will cost §2,420.200 and is scheduled
for completion in September, 19358,
The resident engineer is James D.
Hetherington, and the contractors J.
. Haddock, Led,, and Cox Bros,

Big Drainaoge Problem

The next in line, constructionwise,
along the San Diego-Santa Ana Free-
way is a Winston Bros., contract, 5.7

miles in lengrh, between 0.2 mile south
of Laguna Canyon Road and 0.3 mile
north of Browning Avenue, costing
§3.614,000. This portion of the free-
way is scheduled for completion in
June, 1958, The resident engineer is
Chas. J. McCullough. In order to han-
dle the considerable drainage problem,
airblown mortar is being used in the
runoff channels, which range from the
two-foot, round-bortom type to the
15-foot V' bottom, This drainage facil-
ity is the longest in the district, requir-
ing 42,000 square vards of mortar at
a cost of $200,000.

By far the most complex system of
interlacing roadways on this freeway
is in the Anaheim area at the junction
of the Santa Ana Freeway and the
Route 175 Freeway, locally called the
“Houston Freeway.” A 6.5-mile length
of the Santa Ana Freeway is being con-
structed in this area under three sep-
arate contracts held by J. E. Haddock,
Ltd., and R. M. Price Company, of
Pasadena. These contracts extend from
Coyote Creek in Los Angeles County,
a short distance northerly of the
Orange county line, to Ball Road in the
City of Anaheim. A single contract on
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Owercrossing on the San Diego Freeway. This seciion of the freeway posses through Son Juan Capistrano.
It is 4.1 miles long and will b complated sometime during the foll of 1958 of o cost of $4,223,000.

the Houston Freeway, held by Griffich
Company of Los Angeles, extends from
the Santa Ana Freeway easterly to Spa-
dra Road in the City of Fullerton, a
distance of 3.61 miles. Twenty-five
bridges are included in the four con-
tracts, Seven are under construction to
provide traffic interchange at the junc-
tion of the rwo freeways. Six additional
bridges will be required when the
Houston Freeway is extended to the
west at some future dare.

Cars Make Problem

Construction of the Santa Ana Free-
way in this area is characterized by
the very heavy traffic to be carried
through and around the work. Average
daily traffic is approximarely 50,000
cars and as many as seven separate de-
tours have been necessary at a single
intersection to enable traffic to move
freely through construetion, Through-
out the work on the Santa Ana
Freeway the number of rraffic lanes
available to freeway traffic has been
maintained equal to that which existed
prior to construction. The fact that
these contracts have continued to
smoothly move ahead on schedule is a
tribute to the ingenuity and co-opera-
tive atritude of the contractors. Con-
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tracts in this area are scheduled to be
completed by summer of 1958 with
the bulk of the work on the Santa Ana
Freeway to be completed by January,
1958.

Contracts on the Santa Ana Free-
way, in the Buena Park and Anaheim
area, total value of which is $8,921,377,
are under the supervision of O. V.
Janeway, C. C. French, R. D. Seifried,
resident engineers, and H. O. Will,
Bridge Department representative.
The contract on the Houston Freeway
i5 under Perer Varvis, resident en-
gineer, and W. B. James, Bridge De-
partment representative. Construction
engineer for these projects 8 C, W.
Ford.

Through the years past, including
the Fiscal Year 1957-58, a total of
$88,450,000 has been expended by the
State Division of Highways on con-
struction, rights-of-way acquisition
and engineering on freeways in Orange
County. The recently budgeted funds
covering freeways in Orange County
for the Fiscal Year 1958-59 will swell
the previous total by an additional
$11,821,000. The Santa Ana Freeway
contracts now under construction will
be fully completed by the close of next
vear, at which time the Santa Ana
Freeway will be opened uninterrupt-
edly to through traffic for a distance of
42.8 miles, from the Los Angeles Civic
Center to a junction with the San
Diego Freeway at El Toro.

Looking saoutheost slong consfruction of Sanfa Ang Freaway through City of Ancgheim. In foreground,
Breadway-Anaheim shepping cenfer,
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1957 ANNUAL TRAFFIC COUNT

The annual statewide rraffic count
raken on Sunday and Monday, July
14 and 15, 1957, showed an increase of
4.44 percent over the previous annual
count of July, 1956, Gains were gen-
erally well distribured over all routes
and regions. Among the major routes,
a very substantial increase was shown
on Route 26. Opening of several miles
of full freeway on the heavily traveled
portions of this route near Los An-
geles probably conrribored to this in-
crease.

For the fifth consecutive wyear,
monthly traffic counts show freight
vehicles increasing at a substantially
faster rate than passenger vehicles.
Also, for the sixth time in the last
seven vears, Sunday traffic shows ap-
preciably less gain than Monday
rraffic.

One major change was made in the
classificacion of vehicles, Counting
out-of-state passenger cars separately
from California passenger cars was
eliminated and, instead, passenger cars
are classified as those withour trailers
and those towing heavy trailers, such
as house trailers. More directional
counts have been included because of
the expanding traffic volumes on
multilane facilities, Actual recording
covers the 16-hour period from 6 a.m.
to 10 p.m. for both Sunday and Mon-
day. At selected representative sta-
tions, counts are continued for the
entire 24-hour period and are ex-
tended to record each of the seven
days of the week, Traffic is segregated
into the following classifications: Pas-
senger cars without trailer, passenger
cars with trailer, buses, pickups, 2-
axle commercial units, 3-axle unirs, 4-
axle units, S-axle units, and f-or-more-
axle units,

Each year some minor changes in
the census become necessary, such as
the relocation, addition or discontin-
uance of individual stations; bur in
every instance these are excluded in
determining comparison with the pre-
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By G. T. McCOY, State Highway Engineer

vions wear, only those stations that
were identical during both years being
taken into consideration,

Because of the growth of the Stare,
many routes have become multipur-
pose and it is no longer practicable to
classify them into meaningful groups
by primary use as has been done in
the past. Hence, the tabulation of
groups 15 omitted,

The gain and loss of traffic volume
for the various state highway routes
are shown in the tabularion below. For
the first time, all routes on which
counts were made are included in the
summary. The very large percentage
changes shown on some of the minor
routes may not be significant because
the total number of vehicles counted
was quite small.

Percent gain or loss for 1957
count o5 compared with 1954

Sunday Monday

Route Termini Gain Loss Gain Loss

1. Son Froncisco-Oregon Line Vo 2 PR e AT SR 211 295

2. Mexico Line-San Francisee . . 1.59 4,52

3, Sacromento-Oregon Line iy 4.74 4.29

4, Los Angeles-Socramento - . 0.28 0.55

5. Santa Cruz-lunction Route 65 nlnr Mnh-!urnm Hi“ 0.52 0.33

&, Mopa-Socraments via Winters SR . | 3.15

7. Route &%, Albany-Route 3 near Red Bll.l'Ff A 135 203

8. Ighacie-Cordelia via Mapo S e e T T 238 1.6

9. Route 2 near Montalvo-San Bernarding oo —— 12.20 2.08
10. Roule 2 ot San Lucas-Sequoio Motienal Pork 3.47 0,60
11. Route 75 neor Antioch-Mevado Line vio Placerville .40 1.32

12, S5on Diego-El Centro . oall 2,88 148
13. Route 4 of Solido-Route 23 at Sonora Junction 11.48 7.89
14. Ockland to Rewte 7, Richmond .ooo Mo count Ma caunt
15. Route 56 near Fort Bragg to Route 37 near Eml-grnn+ an 0.28 4,82

14, Heplond-lokeport . — . . . . 282 1.42
17. Route 3 ! Roseville-Route 15, N"md-n [ | PR N P .08 0.4%9

18. Rouvie 4 at Merced-Yosemite Mational Park i 0.5% 032

19, Rowte 2 at Fullerton-Route 26 ot Beaumont _ 552 .41

0. Rouvte 1 near Arcala-Route B3 ot Pork I-u:lm:im‘}' RS e F TR _ 508 5.27

21. Raute 3 noar Richvale-Route 29 near Chaots vio Quingy. 7.78 .20

7%2. Route 56, Caostroville-Route 32 vie Hollister 5.43 4,10

73. Route 4 ot Tunnel Station-Rovte 11, Alpine Junefion 287 5.88

24, Route 4 near Lodi-Mevada State Line . 785 2.50
25. Route 37 of Colfox-Route B3 noar Sattley 665 10,02
26, los Angeles-Mexica via San Bernording .. _ 2678 24.44
27. El Centro-Yumo ... g i I e e D 5.47 133
28, Redding-Mevada Line via Alll.vms N S 2.55 598
2%. Peonut-Mevada Line near Furdfi Dty o S 0.24
31. Colton-Mevada State Line i 2. 4.96

32, Rouvie 56, Wmmnwil.-ﬂnmu J- neEar Cnhlu Demtul] 0.57 2.94

33. Route 56 near Cambria-Route 4 neor Fomaso ey 3.66 2,86

4. Route 4 at Galt-Route 23 at Pickett's Junction SR 7.22 2.65

35, Route 1 at Alten-Route 20 ot Dcw-gh: (o | PR 3.5 &3
37, Auburn-Truckea R S 1.65 335

38. Route 11 al Mays- -Mevada Line vio Trudma Rlﬂlr — 2618 33.41

39, Route 38 at Tehoe City-Mevada State Line S R ke 1.82 7.2

40, Route 13 near Monteruma to Mevodo State Lipe 39.02 533
41. Route 5 near Trocy-Kings River Canyon vio Fresno . 072 a.ié
42, Redwood Park-los Getos - S — S 794 4.10
43, Route &0 ot Mewport Beach-Route 31 near 'u"chqr'rHIu._..... i 378 0.2&

44, Boulder Creak-Redwood Pork . B 8.46 1.42

45. Route 7, Willows-Route 3 neor Biggs — —_— 1758 10.05

45, Route 1 near Klomoth-Rewte 3 near Croy .. . 22,48 20.98
47, Route 7, Orond-Route 29 near Morgan . . 1.40 0.24

48, Route 1 north of Cloverdale-Route 56 at mowth n[ Nﬂ'dll'l'b Riwar 1.85 350
4%, Mopa-Route 15 near Sweet Hollow Summit s — 2.24 450

50. Sacromento-Route 15 near Wilbur Spl'lng: 2=l it 0.0 222
51, Route 8 af Shillﬂ'illnsl}huﬂnpn[ 586 0.53
52. Alte-Tibwron L — N8B 17.38

53, Roule 7 at Foirfinld-Rovte 4 near lodr via Rvu ‘l"uh: ............. P45 3.84
54, Route 11 of Perkins-Route 65 ot Central House 037 15.60

55. Rouvte 5 mear Glenwood-San Froncisco o e o e 15.82

56. Route 2 at Los Cruces-Route 1 near Fernhrr.dg' _ — 1141 7.06

California Highways



TRAFFIC COUNT

Conlinved from poga 50. ..

Porcent gain or loss for 1957

count as compared with 1956

Sunday
Route Termini Gain Loss
57. Route 2 near Sonta Mario-Route 23 neor Freemon vio Bakersfield .87
58. Route 2 near Santa MurgurHﬂ-Arimnu Line near l'u.p«u:t vig
Mojave and Barstow . — 204
5%. Route 4 ot Germon-Route 43 ul Lul:t Ar:wha-ﬂd . 238
40, Route 2 at Serro-Route 2 at El Rie e = 534
&1, Route 4 south of Glendale to Route 39 near Eupn Pass__ 0.91
42, Route 171 neor Boeno Pork-Route 61 neor Crysh:rl toke 1899
43, Big Pine-Mevodo State Line - - S 0.32
&4, Route 2 ot Son Juan Copistrano- Bhrrhn a3 b 7T
45, Route 18 neoar Moripose-Auburn. — 012
&6, Route 5 neor Mossdolo-Route 13 near C:Ini;du.h : 0.20
&7, Watienville ta Route 2 near San Banite River Erldg: : B.&9
&8. 5on Jose-Son Froneisco.. s s 6.76
69, Route 68 ot San Jose-Rowte 1, Snn Rofoel ¥ 132
70, Ukioh-Telmage ... __ : . [ 5.41
71, Crescent City-Oregon hn.e gt O Y 11.45
72. Weed-Oregon Line ™y izt ———— 175
73. Route 2% near Johnstonville- Dr-gnn T e AT IR 12.29
74, Mapa Wye-Cordelio via Valleje and Benicia _ 329
75. Ooklond-Junction 65 at Aloville ey R 7.9
74, Route 125 north of Fresne to Hunhngtun Loke eand Cump
Sabring A I B.21
77, San Diego-los Angeles vio y Pomana. o Rt dieeh 3.2
78. Route 12 neor Descanso-Route 19 noor Mur\ch Fl'lH HhEs 1.08
79. Route 2 ot Ventura 1o Reule 23 vio Sougus. 8.14
20. Route 151, Rincon Cresk-Route 2 near Zoca 137
81. Route 1 near Hiouchi Bridge 1o Route 71 near - Smith River. 40.99
82, Etna Mills to Montogue via Yreko 2192
83, Route 38 at Truckee fo Route 3 near ME. Shuutu City T a.08
B4, Route 20 near Willow Creek 1o Route 46 near Weitchpee 25.45
85. Route 1 neor McKinleyville to Route 20 north of Mad River 28.71
86, Reute 29 near Mineral to Route B3 neor Park Boundory 11.42
87. Woeodlond to Route 3 near Chica vio Oroville 242
8B. Route B7 at Knights Londing to Route 47 ai Hamilten l:.'uh,r 239
89, Route 4% of Middletown fo Route 15 af Upper Lake. 6.81
90. Route 7 near Vacoville to Roule 7 near Dunnigan vio Winters 414
91, Route 3 af Lincoln te Route 17 of Mewcastle ) 2,09
93, Boule &5 ot Placerville to Boute 85 at Cool via Eam-gmwn 7.8
94, Foute 38 at Tallac to Fallon Leaf Loke o EE— .
5. Route 23 ta Nevada State line vio Coleville R e 2333
98, Bridgeport to Mevoda State Line . 51.59
97. Route 4 near Stackten to Route 54 near Waites thahnn . 500
98, Houte 4 ot Socraomento to Rowte 3, Arden Way. .99
99, Route 53 naor Rie Visto fo Route & near Socramento. e 104
100. Route 9% west of Ryda to Route 11 ot Ryde BBl
101. Route 53 west of Rio Vista to Roote 7 af Diwon. 13.35
102. Route 4% ot Rutherford to Route & near Monticelle 19.98
103. Rouvte 49 near Calistogo to Route 1 noor Geyserville . 3.44
104. Route 56 near Jonner o Route B near Shellville _______ 12.82
105. Route 56 ncar Half Moon Bay te Route 5 near Hayward 8,22
106, Route 7 near Hercules to Route 75 north of Concord, 11.53
107. Rovie 55 of Lo Honde Pasm to Rovte 75 near ‘Walnut Creek via
Woodside and Redwood City___ . . 378
108. Route 5 of Mision Son Jose fo Route 5 eart of iwmﬂt_ 1.74
109. Route 4 af Modesto fo Route 13 near Salida M et 12.85
110. Route 5 near Trocy to Route &5 near Coulterville . 395
111, Route 23 of June Loke Jundion fo Route 23 near Rush Creek  21.96
112, Loke Mary te Junction Route 23 S 10.73
113, Route 2 neer Mountain View to Rovts 5 ot Mllpltus_... : 4,85
114, Route 42 of Saratogo te Route 48 near Sunnyvale 8.38
115. San Jose 1o Mt Homilten 2.84
116. Route 56 at Santa Cruz fo F.uuti 42 al Wuhrmn an 1.06
T17. Menterey fo Route 2 of Solinos__ ! S . 20.88
118, Rewte 2 of Salinas to Route 56 at Castroville_ .60
119, Route 10 in Peachtree Valley to Route 2 at Carnaders le: B 529
120. Route 2 near Soledod te Route 119 : iy 14.80
121. Route 32 west of Los Banos to Route 41 ut canrlmqu S < P -]
122. Route 41 at Gustine to Route 4 at Merced via John C. Fremont
Ford Roed . . 10.87
123. Routa 32 neor Madera- Merced C-nunl'r Line 1o Snelimg i 834
124, Route 32 west of Colifo to Route 4 ot Chowchilla__ 4.67
125, Route 54 neor Merro Bay to Yosemite Mational Park via Ffﬂn-q .50
126. Route 41 near Kerman fo Route 125 six miles south of Bates
Station via Madera RS
127. Route 4 near Tipton te Reute 31 near ¢ Baker via Lone Fine. 297
128. Death Yalley Junction to Mevada Stote Line e 1912

and Public Works

Monday
Gain Loss
4,00
.44
992
B.42
174

1298
3504
1.59
5.90
.76
1.40
9.22
1219
12.96
4.64
3.05
1.64
1.68
B.b4
705
538
724
11.60
15.5%
0.93
21.04
5.54
9.04
1876
1.58
012
11.98
126
4.75
13.81
1.50
3.05
0.00
47.13
1.75
19.76
4.12
2.49
10.02
3703
2.89
554
7.0
10,24
0.68
.85
295
78
21.41
18.07
25.81
11.62
022
3.41
8.93
Gl
12.9¢
32
16,28
0.58
7.94
10.42
817
10.22
.09
3214

« Canfinved on poge 52

Merit Award Board
Winners Announced

Emplovees of the Department of
Public Works receiving cerrificates of
commendation and cash awards since
the last list was published in the mag-
Azine are:

Marilowe E. Hardin, Division of Highways,
San Francisco. 3100 for designing a project
check sheer to be used by design squad leaders
to prevent costly omissions, revisions and de-
lays due to oversights.

I. D. Groff and My, Jobn H. Swmith, Divi-
sion of Highways, Los Angeles. $150, o be
divided equally, for recommending a spray
boom to be used to spray and contrel weed
growth along highways,

Albert 8. L. Hewes and Steve [. Zwara,
Division of Highways, Los Angeles. Cerrifi-
cates of commendation for recommending a
remodification of an suxiliary GPT tmer.

Jack Reoy, Division of Architectore, Los
Angeles. Certificare of commendation for
recommending the ose of a checlk-out system
for sepia transparency sheers,

Tommtie C. Hamner, Division of Archi-
tecrire, Sacramento, Certificate of commen-
dation for recommending the placing of road
MRS in sTare Cars.

Williom E. Weeks, Highways, San Fran-
cisco, 350 for preparing a design squad man-
ual to be used by the division emplovees.

James H. Coan, Highways, Sacramento.
$2§ for designing and building a1 device o
facilitate the removal of cement and cement
mortar test bars from the dooble molds in
laborarory.

Alden R. Straple, Highways, Altadena.
Certificate of commendation for recommend-
ing that manhole hooks be supplied o survey
parties as 1 safety device,

Henry 8. Swmith, Highways, Colvon, Cer-
tificate of commendation for recommending
the use of thin ozalids or autopositives by the
Bridge Department in lieu of ozalid prints.

Evelyn L. Bradley, Highways, North Hol-
lywood, Certificate of commendation for de-
signing a plastic ruler w be used by the
clerical personnel working on Form 5-14,
Equipment Time Record o increase the effi-
ciency of the checking aperation.

James L. Jobnsen, Highways, San Luis
Obispo. Cervificate of commendation for ree-
ommending the purchase and use of 1i-inch
wide ozalid paper for project reports in lieo
of the 12-inch which had o be wimmed.

Andrew B, Schoellbopf, Highways, Sacra-
mento. $150 for recommending legislation wo
appoint the Srate Treasurer as trustee for all
counties in condemnation proceedings insti-
tuted by all agencies of the State.

Leroy R. Eglin, Highwavs, Oalland. 315
for recommending thar check identification
forms be made up in duplicare and in book
form.

. Continved on page 52
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Fred J. Grumm

Fred J. Grumm, who retired in 1950
as Deputy Stare Highway Engineer of
the California Division of Highways,
died of a heart atrack at his home in
Sacramento January 8th. He was 72
vears of age.

Durring his retirernent he took an ac-
tive interest in civic affairs in Sacra-
mento and ar the time of his death was
Chairman of the Sacramento Redevel-
opment Agency, a position he had held
since 1953, He became a member of the
agency on its inception in 1950,

Grumm, a native of lowa who came
to California in 1907, joined the Divi-
sion of Highways in 1922 afrer hold-
ing engineering positions with San
Diego County and the San Diego and
Arizona Railroad,

Associares credired him with an im-
portant part in meeting the challenge
of the growth of the State and devel-
opment of California highways.

After attention was first drawn in
the Biennial Report of 1936 to the ad-
vantages of controlled access, the fore-
ranner of the freeway principle in
California, Gromm earried out further
studies which contribured to the adop-
tion by the Legislature of the Califor-
nia Freeway Act of 1939,

Grumm was a member of a number
of professional societies and of the
Commonwealth Club and Sutter Club.

He leaves his wife and two sons,
Gunther 8. Gromm of Marysville, an
emplovee of the Right of Way De-
partment, Division of Highways; and
Warson J. Grumm of San Mareo, an
engineer with the Standard Oil Com-

pany.
AWARD WINNERS

Continued from poge 51 ...

Heber (G, Player, Highways, Sacramento.
£50 for soggesting the insertion of hardened
stee] buoshings in the Snogo fan spider and
huab, where the shear bolts go through, which
will reduce the repair work now required
when the hob and shear bolt holes become
damaged.

Migs Lucille H. Forrest, Highways, Nevada
City. Certificate of commendation for sug-
gesting a revision of Form A-99, Stock Card.

Jobn A. MeCrea, Highwavs, Niles, Cer-
tificate of commendation for suggesting an
improved hook for removing metal goide
posts that have been damaged or broken off,
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TRAFFIC COUNT

Confinued from poge 57 ...

Sunday

Route Termini Gain Loas
129. Rouie 4 near Bokersfield fo Rovte 41 neor General Grant

Mational Pork 1.78
130, Route 132 al Oresi o Route 129 near Cnlmnwwd Creek _ 2526
131, Route 4 of Kingsburg to Route 10 near Lemon Cove 2.44
132, Route 134 neor Tulare to Orange Cown e g 3.70
133. Visalio to Routs 129 ot Woodloke 479
134, Route 135 ot Corcoran to Rovie 129 ot Lindsay 0.14
135. Reutes 33 and 139 ol Waee to Route 10 at Hanford 10.07
134, Route 4 of Delano to Route 129 S 398
137, Route 58 nedr Sento Margarita to Route 125 near Crestan _ ]
138, Route 2 of Ventura to Route 41 ot Mendota 232
139, Route 140 socuth of Kern River lo Route 33 n? Waren 5.25
140, Route 138 ol Taft to Route 58 near Coliente .. an
141. Bokersfield Junction Rowte 4 near Brundage Lane h .Funl:hnn

Route 4 neor Beordsley School Pl 1.12
142, Bakersfield to Route 57 of llubz“ﬂ . _— K |
143, Roufe 140 of Weed Patch to Route 57 ot Loma Park — 803
144. Stete Institution for Men te Junction Route 58 near Old Town . 681
145 Route 31 near Adalonto to Route 23 neor Brown 577
146, Imperial County Line near Polo Verde to Mevade Stote Line

e Ml o 2.24
147, Route 2 at Arroyo Grande to Route 2 at San Luis Dl:ﬂspo . 1.55
148, Sisquoc to Route 56 neor Guodalupe S 203
14%. Surf to Rowte BO af Sonta Ynez 1.55
150. Raute 2 neor Santa Barbara to Route 2 af Hollister Underpun 19.99
151, Route 2 near Carpinteria to Route 7% ai Saonta Poulo 5.69
153, Husname to Route 9 near Somis. 4.18
154, Boute I at El Rio to Route 79 near sqhm-_r - 6,27
155. Route 60 at Decker Rood to Roule 7% ot Fillmore 0.87
156, Route 50 at Topengn Conyen to Route 9 neer Chotsworth 5.58
157. Route ¥ neor San Fernands to Reute 4 near Tunnel Stetion . 391
158. Rouvte 60 near El Segundo fo Route & north of Son Fernande 0.35
159. Reute 2 north of Hollpweod to Route 4 south of San Fermondo.  2.03
160. Route 162 south of Hollyweod to Reute 2 of Hollyweed 7.24
141, Route 2 near Vinalond Avenue to Route ¥ neor Monrovia 10.0%
162, Route 60 ot Sonta Menico to Route 181 at Eagle Rock 2.26
144, Route &0 ot Howthorne Avenue to Route 158 ot Centinela Ave. £8.23
165, San Padro to Routs ? ot Altadena SO OO S . 20348
1648, Route 172 ot Downey Rood to Route !?4 near Marwalk 3.43
147, Long Beach to Route 28 near Monterey Park 10
148, Route 60 neor long Beach to Route 9 of Posodeno 7.05
170. Routs &0 near Seal Beach to Route 24 near West Coving 0.54
171. Route &0 noor Huntingten Beach to Route 2 at Whittier __ 4,560
172, Route 2, Fourth ond Boyle, Los Angeles, to Routa 19 near

Walnut Station g 2 aciaio, 1.1¢
173, Route &0 in Sonta Monica te Route 2 near Sn!o Street 1.36
174. Route &0 wesl of Inglewood fo Route 2 south of Orange . 788
175. Route &0 near Hermosa Beoch to Route 43 In Santa Ano

Canyon - M R A &
174, Route 62 near lu Hnl:rn. 1o Reute 43 in Sunh:r .tnn Cnnrdrl g 2985
177. Routa 1746 near Loftus Stotion te Route 77 south of Chino. 5.87
178. Route 158 neor Lokewosd te Route 174 neor Ancheim 4.08
17%. Route 80 near Long Beoch to Route 43 near Orange. 0.74
180, Route 2 north of Chopman Avenus to Rouie 175 vio Placentia

F T T] A T P ey A T S ek o 798
182, Route 2 near 'Dl'nng& to Omm County Fnri: - TS T 262
184, Route &0 near Corono del Mar to Route 2 of Santo Ana 5.10
1B5. Route 60 ot Loguna Beoch to Route 2 near Irvine__ 41.22
167, Route 202 of Bonds Corner to Morango. - 1.1e
188. Rouie 43 near Mt. Anderson to Roule 5% neor CJ:Fnr Srpﬂng! 4.01
18%. Rouie 43 near Squirrel lnn to Route 5% ot Lake Arrewheod . 22.463
190. Route @ near Son Dimos te Route 43 of Big Beor loke 1.97
191, Jupction Route 31 of Yerdemen? to Son Bernordino 17
192. Reute 77 to Route 190 in Uplond 1.14
193, Route 43 at Corona to Route 19 parthwest uf Hul'u Loma. 2.40
194, Route 7B near Aguongo to Route 1% west end of Moreno Grade T.26
195. Oceanside to Route 78 near Loke Henshow 2 10.20
196, Rovte 2 at Ocoanside to Route 77 of Vista__.. .. 12.93
197. Route 198 of Ramena to Route 77 ot Escondide 20.18
198. Route 200 neor Lo Mesa to Route 26 neor Kane Sprlngs 4.43
199, Routa 2 near Otey te Coronodo ; e N0
200. San Diego o Route 12 et White Stor AN 17.19
201. Route 24 near Heber to Route 187 at Cuhpqhm A 215
202. Raute 12 near Coyote Well to Route 37 of Midwoy Wells _ 21.08

Percant gain or loss for 1957

count as eampared with 1954

Manday
Gain Loz
207
19.64
687
21
1.02
3.82
3.32
2.1%9
2973
07
6.45
0.3
0.63
11.85
0.83
0.92
12.57
mn
13.18
4.66
749
24,24
11.40
7.54
7.a2
19.91
2339
3.30
2.69
4,01
0.90
0.7
0.54
7N
21.65
1.20
&.04
7.13
1.87
12
1.47
275
1.20
7.4
13.77
§.80
6,54
1.79
787
13.13
2.7
43.15
0.40
8.25
12.44
7.50
5.8
524
5.89
4.68
15.55
.82
17.98
13.52
B.40
n.n
0.57
2.54

. Continued on poge &0
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Fastshore Opening e

By WEBSTER C. HITE, Resident Engineer

ON Novesmeer 14, 1957, after a short
but colorful ceremony, the third from
last unit of the Eastshore Freeway be-
tween Richmond and San Jose, was
opened to traffic. The last unit to the
south is now under construction.

This latest §.8-mile project for
which the opening ceremonies were
held, is located in Washingron Town-
ship in Alameda County and extends
the completed freeway from Jackson
Street in Havward on new location
to the inrersection with the old high-
way at Beard Road, just north of
Centerville, Construction work was
performed as a joint venture by the
contracting firm of Gorden H. Ball
and Ball & Simpson at a cost of approxi-
mately £4,600,000,

Completion of this project is another
step toward the soon-to-be-realized
freeway svstem following the shore-
line of San Francisco Bay, giving easy
access to the many communities thar
have developed over the vears along
this general roure.

Two other units remain to be com-
pleted: a 10-mile section from Warm
Springs to San Jose which will be com-
pleted in the fall of 1958, and a 1.6-
mile section in Oakland berween Fal-
lon and Market Streers which will be
completed in the winter of 1938,

The completed section between
Jackson Streer and Beard Road bears
testirnony to the phenomenal growth
of the area and the awesome changes
in our very way of life over a relatively
short period of time. )

Two opening ceremonies were ob-
served for this latest unit, one ar each
end of the project. The ribbon was cur
for the southbound lanes at Jackson
Street in Hayward by Sapervisor Fran-
cis Dunn of Alameda County, The
ceremonies were then moved to Beard
Road at the south end of the project
where Chester E. Stanley, chairman of
the Alameda County Highway Advi-
sory Committee, cut the ribbon sym-

; UPPER—Giant scissers cut a ribbon ond open fo fraffic the most recantly compleled section of the Eostshore
. . . Confinved an page 59 Freaway. LOWER—The Jockson Street seporotion shorfly affer the freeway wos apened fo fraffic.
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San Diego's US 80

Historic Highway
Sees Improvement

By C. WIGGINTON, District Administrative Assistant

OLn MAN Evcrip of geomertry
fame once casually remarked that a
straight line is the shortest distance
between two points. He nor only
qualified to be one of the front
starters for a place in history as a
charter member in the Mathemari-
cians’ Union, but he laid out the
ground rules for modern freeway de-
sign. US 80, beginning in San Diego,
the birthplace of California, and end-
ing in Savannah, Georgia, aptly quali-
fies as a straight line highway from
coast to coast, and under the impetus
of the federal interstate program, is
to be constructed to freeway stand-
ards from the Pacific to the Atlantic
Ocean. Truly a rribute to Euelid and
his mathematics and the highway de-
signers of the eight states through
which it passes.

This article deals with plans for US
80 in San Diego. Present planning pro-
vides for an uolomate eight-lane full
freeway from US 101 in San Diego
to the eastern ourskires of the City of
El Cajon, with frontage roads as nec-
essary, lighting, illominated signs, and
all of the highway design features
common to modern {reeway prac-
tices. Studies are in progress from El
Cajon easterly, however, this article
will be limited to discussion of the
metropolitan areas.

Existing Bridges Reploced

Construction of additions to the
US 80-US 395 Interchange shounld be
under way before the end of this year,
with bids to be opened November 7,
1957, This one-mile project includes
provision for five new bridges and
necessary roadwork to completely
modernize a very essential facilicy.
The existing bridges which have been
laboring wvaliantly to handle over-
whelming traffic will remain in place
with minor modifications to fit them
into the traffic partern.

Fall of 1958 should see the three-
and-a-half-mile portion of US 80 un-

54

der construction from the US 80-US
395 Interchange to one-tenth mile
west of Fairmount Avenue. This
multimillion-dollar project provides
for the East Cabrillo, the Texas Street,
and the Ward Road overcrossings and
a new bridge over rthe San Diego
River at Ward Road. A frontage road
presently parallels existing US 80 on
the south through this area and where
possible, this road has been incorpo-
rated into the design.

Highway Relocated

In order to make room for an inter-
change, plans at Ward Road provide
for a complete relocation of the road
to the west of its presenr position and
erection of a new bridge across the
river. This is an extremely important
artery providing access between east
San Diego and booming developments
on Kearny Mesa. The road also pro-
vides access to old Mission San Diego
de Alcala, one of the many historic
monuments in the San Diego area.

The interchange ar US 80 and Fair-
mount Avenue is atr present being con-
structed by the Griffith Company.
The bid price of $1,695,500 includes
provision for grade separation struc-
tures at three locations, rogether with
frontage roads and approaches. Fair-
mount Avenue ties into Mission
Gorge Road leading past the old Mis-
sion Dam and thence to Santee. Work
on this project should be completed
by the fall of 1958,

Extensive Residential Areas

Design for the 2.2-mile section of
US &0 from Fairmount Interchange to
70th Street in La Mesa is being pros-
ecuted rapidly. San Diego State Col-
lege lies on the south side of this sec-
tion and US 80 provides access ro this
rapidly expanding educational institu-
ton, On either side of this section are
extensive residential developments de-
pending on US R0 for transportation.

This project is included in the 1958-
59 Fiscal Year budget,

Ar 70th Street, the Grffith Com-
pany is constructing another inter-
change to serve the La Mesa-Lake
Murray area. This project, involving
a bridge over the freeway with en-
trance and exit ramps, has a bid price
of $1,229.800 with completion ex-
pected near the first of the vear, Com-
plerion of this contract will provide
full freeway from rhe interchange to
the recently constructed Baldmore
Drive Interchange near La Mesa's in-
dustrial area along El Cajon Boule-
vard.

Traffic Relief Provided

Although design is in progress for
a revision of the secrion from the
Baltimore Drive Interchange to Gross-
mont Summit on the eastern ouwskirts
of La Mesa, no timing is yet available.
This porton has been improved
rather recently to limited access
standards and has served faichfully
considering the growing traffic de-
mands of the La Mesa-Fl Cajon area.
The most recently completed project
is the Jackson Boulevard Undercross-
ing of US 80 sponsored by the City of
La Mesa. This provided relief for
north-south traffic from downtown
La Mesa to the industrial area and to
recently completed Fletcher Parkway,
a Federal Aid Secondary project of
the County of San Diego, This Park-
way connects with US 80 at Balomore
Drive and extends through Fletcher
Hills, connecring with State Sign
Route 67 along Magnolia Avenue and
Broadway in El Cajon.

Contractors Kenneth Golden, M.
H. Golden, E. C. Young, and Young
& Arrieta are busy with the $3,504,000
project from Grossmont Summit in
La Mesa to Chase Avenue in El Cajon.
This two-mile project features a
multibridge interchange with State
Sign Route 67 and La Mesa Boule-
vard, as well as a bridge at Fuerre
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Drive and a pedestrian overcrossing
for Grossmont High School. This
portion should be completed and
carrying traffic by fall of 1958,

Six-lone Froeway

A freeway agrecment is in effect
with the City of El Cajon to provide
a relocation of US 80 through FEl
Cajon from Chase Avenue to Tunnel
Hill east of the city. This project is
in the design stage with considerable
tights-of-way already acquired. Con-
struction on this section will provide
six lanes of traveled way with major
interchanges ar Main Street, Magnolia
Avenue, Mollison Avenue, Second
street, existing Highway 80 at Third
Street, and Greenfield Drive. Other
bridges will be provided at Marshall
Avenue, Johnson Avenue, Ballantyne
Lane, First Street, Broadway and
a pedestrian overcrossing at (Grape
Street. A bridge ar the connection to
the existing highway at Tunnel Hill
will provide access with safety until
the next section is ready to go.

So ends our first project report on
accomplishments to date for US 80.
Many miles of highway design and
many headaches are in prospect be-
fore the ultimate goal at the Colorado
River is reached. Studies are under
way for the balance of the line, tak-
ing advantage of the newest fields of
automation in order to gain valuable
engineering time. Aerial photos are
providing survey information pre-
viously gathered by weary survevors,
patiently plodding through the brush
of the mountains and the sands of the
desert. Electronic machines click the
answers for traverses and roadway ex-
cavation quantities.

But electronic machines, even of the
most advanced design, are not able to
think. They are only able to supply
lightning-fast answers to problems
submitred to them by trained person-
nel. The skill of submission and inter-
premation of data stll muse be aceom-
plished by engineers using the very
basic science of mathemarics pondered
over and developed by pioneers of the
past.

Our modern freeway is a memorial
to men of the starare of Pythagoras,
Archimedes, and Fuclid—mental mas-
ters of the ages,

and Public Works

UPPER—Viaw [coking eost on US 80 with Baltimore Driving Overcrossing in foregrownd and City of La

Mesa bayond. CENTER—Looking easf on US B0 showing Loke Murrey Boulevard Overcrosting during

construction.—LOWER=—Looking wes! on US 80 showing construction of US BO—State Sign Roule 67 infer-
change in the foregraund,
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US 66 Project

By K. B. STONE, Resident Engineer, and

New Type Bridges Used
In Job Near Needles

E. M. RIKER, Bridge Department Representative

ON Ocroser 15, 1957, more than
cight miles of new construction on
US 66 were apened to traffic. The
project was on entirely new align-
ment, extending south from the City
of Needles, and was reported to be
the first completely new highway in
the Needles area in 45 years. The con-
struction consisted of two lanes of
what will later become a four-lane
freeway, and fearured novel methods
of bridge construction in crossing
eight large desert washes,

This improvement of heavily trav-
eled US 66 is on new alignment, from
the south city limits of Needles to
three miles north of Topock, This
project provides two lanes of ultimare
four-lane freeway. The highway has
eliminated many sharp curves and dips
with new alignment and eight modern
precast, prestressed concrete bridges
and smaller culverts which provide
drainage facilities to eliminate bortle-
necks caused by the frequent summer
desert storms,

This project was located and de-
signed from the beginning by aerial
photography. Aerial survey was flown
by Pafford, Jones and White under
contract in 1955. They furnished one
set of contact prints and a contour
map with a scale of 1” = 50", and a
contour interval of two feer.

From these aerial maps the Division
of Highways completed plans and
specifications for the highway. Ir was
let to contract December 24, 1954,
under a joint venture consisting of
E. L, Yeager, Yeager Construction
Company, Bert C. Altfillisch, Ale-
fillisch Construction Company  and
Lowe and Warson. The contractors
finished the contract Oectober 23,
1957, one month ahead of schedule.

Mew Type Bridges

There are eight precast, prestressed,
reinforced concrete slab bridges on
this project, with each bridge crossing
a major desert wash. Al of the bridges
have precast, prestressed concrete
decks, with plant-mixed surfacing.
Two of the bridges have conventional
closed type aburments using cast-in-
place reinforced conerete; the re-
maining structures have precast, pre-
stressed, reinforced concrete abuor-
ments, wingwalls and piers. Bridge
lengths vary from 30 feet to 183 feet.
Bridge widths are a nominal 40 feet,
which includes two 12-foot lanes and
aldjacent shounlders. Deck spans are of
standardized design in lengths of 30
and 40 feet. The designs of the pre-
cast abutments, piers and wingwalls
are standardized as much as possible.
The bridges are on straight alignment

with bridge skews varying from zero
to 28 degrees. The total cost of
the eight bridges was approximately
$515,000. All bridges are supported on
reinforced cast-in-place concrete foor-
ings and piling.

All precast, prestressed, reinforced
concrete bridge members were cast by
the Concrete Conduit Company, sub-
contractors, at their casting yard at
Aznsa, California. The members were
transported by truck to the construc-
rion site at Needles, a distance of
about 250 miles. The largest precast
unit was a 40-foot deck unit which
weighed 16 tons. There was a total of
477 units transporred by 225 rruck
loads.

Prestressing is vsed to reduce the
size and weight of concrete structural
members. It consists of applying high
tension stresses to the steel reinforce-
ment and releasing them ro react on
the concrete afrer the concrete has
hardened. For this purpose high-
strength steel wires or cable are usu-
ally used instead of the ordinary re-
inforcing bars.

Pretensioning

The prestressing may be done by
tensioning (stretching) the wires and
pouring the concrete around them.
Adhesion of the hardened conerete to

ARVEONA
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the wires thereafter retains most of
the tensile stress. This is called pre-
tensioning. Another method, called
posttensioning, consists of stretching
the steel after the concrete is hard-
ened, through holes left in the con-
crete when it is cast. The tensile stress
is then held by end ties which bear
against the hardened conecrete ar the
ends of the member,

All deck units were pretensioned
longitudinally at the casting vard and
posttensioned transversely after erec-
vion. Both pretensioning and  post-
tensioning were performed using
high-strength #-inch-diameter, stress-
relieved, seven-wire strand.

All precast substructure members
were of conventional reinforced con-
crete. The precast substructure mem-
bers were secured to the footings with
steel dowel bars and anchor boles,
After erection, the substructure units
were posttensioned transversely. The
purpose of all transverse posttension-
ing was to de all adjacent members
together, thereby causing them to act
under load as a completely integrated
unir,

Precast Beams Used

Erection procedures in general con-
sisted of erecting and aligning the pre-
cast members, grouting the joints be-
tween adjacent members, inserting the
posttensioning  strand  through  the
transverse posttensioning ducts in each
adjacent member, stressing the strand,

County Suporvisor Mogdo Lowson cubs ribbon opening new secltion of US &8 south of Meedles. Others

present included, left fo right: Clyde V. Kane, Disfrict Engineer for the Division of Highways; W. H, Hirsch-

mann, H. L. Smith, Mrs. Bayd C. Cunninghom, P. C. Griswold, D. N. Boker, President, Needles Chamber of

Commerce; Capt. A. G. Strom, Californio Highway Polrol, and Kent 8, Sfone, Residant Engineer. (Phate
by Son Bernordine Daily Sun.}

and pressure-grouting each postren-
sioning duct,

Ercction of the precast substructure
units was complicated somewhat by
vertical field adjustments, necessary to
obrain perfect alignment of the trans-
verse posttensioning ducts,

Grouting the joints between the
precast members without plugging the
transverse posttensioning ducts was

accomplished by placing a one-inch
pipe completely through the ducr.
The pipe was rotared frequently to
prevent it from bonding to the grout,
Afrer grouting, the pipe was removed
from the duct. The postrensioning
strand was inserted into the duct im-
mediarely after the pipe was removed.

oo Continued on page 64

LEFT—Workers place heel planks on wingwall unifs of a bridge. RIGHT—Tensioning the transverse reinforcement en on obutmant.

and Public Works
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Harry D. Johnson
Retirement Marked

Harry I). Johnson, highway super-
mrendent for the Division of Highways
District VII Office in Los Angeles, has
retired after 30 years of service.

Johnson first worked for the Stare
Division of Highways in 1922 in sur-
veys as a rodman,
a chainman, and a
transitman. Later he
joined construction
as a junior highway
engineer. In 1947 he
took over the posi-
tion of prison camp
superintendent at
Angeles Crest and
was in charge of all
convict labor to the
time of his retirement on December 1,
1957.

A roadbuilder and an inventor to
boot, Johnson is well known today for
his invention in 1937 of the “Johnson
Float" (a concrete finishing machine},
now a common sight in paving opera-
tions on highway construction. The
machine is now in use in 11 western
states and Alaska. Johnson's innova-
tions resulted in a method of delaved
finishing which allowed workmen to
finish a rhousand feet distant from the
mixer.

HARRY D. JOHMSON

Another Johnson invention which
was in service for a number of years
was an expansion joint end-clip, de-
signed to prevent the concrete from
spreading to the end of the cxpansion
joint filler.

Johnson was a construction superin-
tendent on the Angeles Crest High-
way job. The Angeles Crest Highway
across the San Gabriel Mountains
through the Angeles National Forest
was almost 50 years in the making,
cost approximarely $10,000,000, and
stretches 55 miles into the Big Pines
recreational area, Ten years of John-
son's life was spent in this rocky,
mountainous country, at the head of a
convict gang working on the highway.
In the daytime he worked them on
construction and in the evening re-
turned them again to the prison offi-
cials at the detention camp. Johnson
today says: “I found them in every
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Vincent J. Preston

Lloyd Dunbar Craig

Vincent J. Preston, right-of-way
agent for the Division of Highways
in Los Angeles, died on November
11th following a heart attack.

Preston was born in Jersey Ciry,
New Jersey, on March 5, 1914. He
served in World War Il as a store-
keeper 1/C U. 8, N. R. After this war
service, he completed his education ar
Seron Hall College, New Jersey, where
he received his B.S. degree in 1947,

In 1947 he came to California to ac-
cept employment as Supervising Prop-
erty and Supply Clerk for the U. 8.
Navy Bureau of Yards and Docks at
Port Hueneme. He began work for
District VII of the Stare Division of
Highways in 1949 as a right-of-way
agent.

During recent years his right-of-way
acquisition activities were largely in
Orange County. He brought to a suc-
cessful conclusion some of the complex
right-of-way problems connected with
development of the Santa Ana Free-
way, He was an active member of
Chapter 1 of the American Right of
Way Association,

way as fit as others doing the same
work someplace else.”

Johnson's work in the years past has
been mainly connected with paving,
but he had a hand in most evervthing
in construction on the Ridge Roure in
1933-34,

Born in San Bernardino and raised in
Riverside, Johnson attended Riverside
Polytechnic High School and later en-
rolled in correspondence courses to
further his education in civil engineer-
ing. He is an army veteran of World
War 1, 1916-1918. He is also a navy
veteran of World War 11, serving with
the Seabees in Samoa until 1945,

Johnson is married and has a son
and a daughter,

Johnson owns a 27-foot sailboat in
Santa Barbara, with which he intends
to cruise the coast of Mexico. He also
intends to tour Mexico nland.

A total of 7,118,862 drivers' licenses
were outstanding in  California on
Augusr 31, 1957, as compared with
6,783,746 a vear before,

A 32-year career with the State
Division of Highways came to a close
October 19, 1957, with the sudden
passing of Lloyd Dunbar Craig, Serv-
ice and Supply Co-ordinator for
Northern California.

Craig, who was 61, joined the ranks
of civil service in 1925 as a laborer.
The following vear he rose to main-
tenance foreman. By 1931 he had be-
come maintenance superintendent on
Highway 40 projects in rhe Sierras
during which time he initiated snow
removal operarions on Donner Pass,

He was maintenance superintendent
in the Quincy and Red Bluff areas
from 1932 until 1947, when he joined
Headquarters staffl in Sacramento as
co-ordinator-troubleshooter for the
Service and Supply Department.

Craig was born in Garden City,
Kansas, on December 19, 18935, He
served in the U. S. Army from May,
1917, until July, 1919, Afrer his dis-
charge, he managed his own ranch for
a few vears before coming to work
for the State.

He was a past master of the Plumas
Lodge No. 60 of the Free and Ac-
cepted Masons in Quincy, Plumas
County, and a past patron of the
Vesper Chapter No. 20 of the Order
of the Fastern Star in Red Bluff,
Tehama County.

Surviving are his wife, Alra Mae,
his son, Eldon Lewis Craig, of Sacra-
mento; grandchildren, Alisa Dene and
Brian Dunbar Craig; sisters and a
brother, Mrs., Walter E. Hunzeker
and C. F. Craig of Gridley, Butte
County, and Mrs. Russell Mills of
Carlshad, New Mexico.

Highway ‘Danger Red’
Finds Another Use

Remnants from Division of High-
way red warning flags are used at
Merritt Hospital in Qakland to wrap
sterilized equipment used for emer-
gency treatment of heart stoppage.

The bright red wrappings enable
hospital personnel to identify the
emergency trays among other equip-
ment kept in the hospiral’'s emergency
room, surgery, and central supply
area,
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‘Equity for State,’

Governor Goodwin J. Knight ex-
pressed satisfaction with California’s
position in federal developments con-
cerning the National System of Inter-
state and Defense Highways when he
returned in mid-January from a visic
to Washingron, D, C.

The estimated cost of completing
the 2,135 miles of the interstate system
in California is §3,266,360,000, which
represents 10.162 percent of the total
cost of the program nationwide. These
cost estimates will be used as the basis
for apportioning funds authorized for
the Fiscal Years 1960, 1961, and 1962,
The program is financed with 90 per-
cent federal funds, matched by 10
percent state funds.

In view of the fact thar California
motorists contribute approximately 10
percent to the Federal Treasury in
highway user taxes, the allocation of
approximarely 10 percent of federal
funds to California for rhe Interstate
and Defense Highway System brings
about an interesting coincidence in
equity, the Governor said.

Governor Knight commended Cali-
fornia's Highway Division for the rec-
ord made thus far in putting funds to
work in the development of the Na-

Governor Reports

tional Highway System. California
leads the states in meeting the challenge
of the expanded highway program and
has been able to match funds and award
contracts as rapidly as federal funds
have been made available. California
has to dare utilized available federal
interstate funds through the 1958-59
Fiscal Year, amounting to approxi-
mately $250,000,000.

Although Washingron reported cost
estimates had increased over those in
the 1956 Highway Acr, Governor
Knight said there was no indication
that there will be an increase in federal
highway user raxes.

Basic reasons for the increased costs
were explained as: (1) nationwide traf-
fic forecasts for 1975 are 15 percent
higher than previous forecasts, result-
ing in a need for more traffic lanes and
other facilities, with additional con-
struction required on the interstate
system to handle this addicional traffic;
(2) higher design standards to serve
local needs will require more highway
grade separations, interchanges and
other stroctures, and additional front-
age roads; (3) miscellaneous items such
as utility adjustments, lighting, signing,
etc.; (4) increased highway construc-
tion Costs.

EASTSHORE OPENING

Continued from page 53 ...

bolizing the opening of the northbound
lanes. Following the two ribbon cur-
tings and a tour of the job, the official
caravan proceeded to Niles where a
reception and luncheon were held at
the International Kirchen, sponsored
by the Alameda County Highway Ad-
wvisory Commirttee,

The recently completed unit was un-
der the immediate supervision of G, L.
Beckwith, distrier construction engi-
neer. W, C. Hite was resident engineer
in charge, with R. C. Colley as Bridge
Department representative,

The construction forces of the con-
tractor, Gordon H. Ball and Ball &
Simpson, were under the direction of
R. G. Wehster, superintendent,

Separation structures sueh a8 this on the Eoslshore Freeway are typical of the Sfote's
Ireeway construction progrom

and Public Works

William R. Cobb Ends
26 Years With State

William R. Cobb retired from state
service on November 30, 1957.

Cobb came to California in 1889
from his birthplace in Grafton, North
Dakota, when he was only two vears
old. After graduating from Mission

_ High School in San
Francisco, he en-
tered Stanford Uni-
versity.

His education at
Stanford was inter-
rupted by the 1906
earthguake which
partially destroyed
the campus. He
completed his engi-
neering studies at
the Unversity of California at Berke-
ley in 1912,

From 1912 to 1916 he was employed
as a party chief by the Board of
State Harbor Commissioners, then en-
gaged in varied waterfront projects
including the Fort Mason Tunnel.

As a Lieutenant (JG) in the Naval
Reserve he was called to acrive duty
at the start of World War I in 1917,
and after a year of sea duty he was
ordered to Naval Aviatdon. He won
his wings as Naval Aviator, becoming
a member of a small group of pioneers
who founded the air arm of the Navy

WILLIAM R, CoBE

Upon rermination of his naval duty
Cobb entered private industry, both
in business and in engineering. In 1931
he joined the Division of Highways.
He has been wich District 1V in all
the intervening years except for a
short tour of doty with the San Fran-
cisco-Oakland Bay Bridge, At the
end of World War Il he became As-
sistant District Engineer, Traffic, of
District IV, in 1948 and has so served
since that date.

Cobb is married and has two
daughters and three grandchildren.

A total of 83,770 vehicles on the San
Francisco-Qakland Bay Bridge were
supplied gasoline and miscellaneous
services by the Highway Division
from the dme the bridge opened
through September, 1957,
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Natmnal Hunurs Accurtled State Engmeers

The ennval award for the best poper presented to the Highwoy Resaarch Boord in 1957 is being accepted

by George M. Webb {lefi], Traffic Enginear of the Caolifornia Divigion of Highways, from Bex M. Whiltan,

Chief Enginear of the Mimssuri State Mighwoy Department and chairman of the HRB. Al right fs Karl Mas-

kowitz, Assigtant Troffic Engineer, ond coouthor of the winning poper en “Califernio Freeway Capacity,
1954, Moskowitz receivad o rimilar cerlificate.

A California Division of Highways
traffic research project won narional
honors in the highway engineering
field at the annual meeting of the High-
way Research Board held in Washing-
ton, D. C., early in January.

The sludv, entitled “California Free-
way Capacity Study, 1956,” made by
George M. Webb, traffic engineer, and
Karl Moskowitz, assistant traffic engi-
neer of the Srate Division of Highways,
was accorded the Highway Research
Board annual award for the best paper
presented at the board’s 1957 meeting.

The Webb-Moskowitz research, an
analysis of the operating characteristics
of high-volume freeways, has been in
demand among highway planners and
designers all over the Country since it
was published a vear ago. The facts
which this study discloses are being
applied in the planning of manyv new
freeways on the National Interstate
Systen.

The 105-page study includes photo-
graphs and charts showing and inter-
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preting the movements of traffic on the
Hollywood, Harbor and other free-
ways in the Los Angeles area, the Bay-
shore and Eastshore Freeways in the
San Francisco Bay area and the North
Sacramento Freeway, Some of the data

TRAFFIC COUNT

Continued from poge 52 . ..

were also used in an article entrled
“Freeway Traffic Flow” which ap-
peared in the July-August, 1956, issue
of Caifornia Highways and Public
Warks, Another result of the research
was a motion picture which has been
widely shown to highway engineers
throughout the Nation.

Selection of the California paper
from among the hundreds presented
annually ar the scientific meeting was
made by a special executive committee
on awards,

The papers from among which the
winner was chosen covered not only
traffic studies, but also research in all
phases of highway engineering, includ-
ing soils, materials, design, economics,
urban problems, and maintenance.

The last time a California Division
of Highways paper was similarly hon-
ored was in 1949, The winner then was
a study entitled “The Factors Under-
lving the Rational Design of Pave-
ments,” written by Francis N. Hveem,
materials and research engineer, and
Raobert M. Carmany, assistant engineer
of design.

Hveem has also been the recipient
of the other annual award made by the
Highway Research Board, the Roy W,
Crum Distinguished Service Award.
This honor, conferred for continuing
distinguished contributions to highway
research, was presented to Hveem for
1956. A previous California winner of
this award was Ralph A. Moyer of the
Instirute of Transportation and Traflic
Fngineering, University of California.

Percant gain or loss for 1957
count os compared with 1956

Sundoy Monday

Rowute Termini Gain Loss Guain Lass
203. Route 2& near Oasiz to Route 204 west of Mecco 19.76 .63
204, Route 26 Bendels Corner fo Mecco vio Avenue 886 3.22 4.75
205. Posadena Freeway L3 6.14 0.40
204, Route 4% Eastshore ngi-sm:rr ta lnﬂtc ?5 Wi A!'hiqr .lwuhuu . 55 4,24
207, Route 190 neor Highland to Route 43 at R!.rnm-rlg Sprmg.t 2.59 7.3
208. Sears Point to Vallejo - SE— - B.52 8.57
209. Route 3 to Shasta Summil near Summll Cl.iy 4.54 B.88
210. Rouvie 28 peor Conby fo the Oregon Line . . _13.62 18.04
212. Mevodo ond California State Line 1o Route 23 near Freeman _ 6,28 295
224. Route 2 near Lombard Street to the Son Francisco-Ookland Bay

Bridge Approach Mo count Mo count
226. Route 6% in San Leandro h:' Pmay 'I'u!:t P .. & | . A9.34
227. Route 75 in Cakland te Route 5 near Son Lleandre . 12.37 12.73
228. Route 5 to Route &% near Son Lorenzo Mo count Ma count
230. Route 172 to Route 173 via Indiana Street Al g 6,32 1517
232, Sacromento te Marysville [ Mo eavnt Me caunt
233, Slerraville to Yinten vio loyalten Mo count MNe count
Z35. Route &% near 42d Avenue to Route 5§ near Hbgh Street In

Dakland Mo count Ma count
237. Route 56 1o Daly City to San Brume . Mo count Mo count
Al routes 226 4.80

California Highways



COST INDEX

Conlinved from poge 45 . ..

projects, the project values and rthe
average number of bidders arranged
by value brackets for the period July
1, 1957 to December 31, 1957.

The California Highway Construc-
ton Cost Index, the FEnginecering
News-Record Construcrion Cost In-
dex and the Unired States Bureau of
Public Roads Composite Mile Index,
all reduced to the base 1940=100 are
shown on the accompanying graph.
The latter two indexes are based on
nationwide construcrion costs.

The Engineering News-Record Cost
Index which now stands at 304.8 again
shows a rise but at a lower rate of
increase than in rthe third quarter of
1957, It is up 1.6 index points or 0.5
percent from the second quarter.

The Bureau of Public Roads Com-
posite Mile Index for the third quar-
ter of 1957 at the level of 237.3 which
is the latest available, was up 0.1 index
point ar 0,05 percent over the second
quarter of 1957,

Faced with a general round of wage
increases and the possibility of an ex-
panded federal defense program, a
rising tendency in the cost index can
be anticipated. However, this will be
offset to some extent by strong com-
peticion for contracts, and it is ex-
pected that the next quarter will show
a level tendency or perhaps a slight
increase.

THE CALIFORMIA HIGHWAY CONSTRUCTION

COST INDEX Cost
Year index
| R R TR 100.0
1941, JE— _ 125.0
1942 RTINSO ¢ .
i b O 156.4
T e e e 177.8
1945 — 1795
", & SR ey A 203.3
1948 = 6.6
1949 1920.7
1?50 181.2
{15t Quarter 1950—160.6)
1951 2250
{4th Quarter 1951--245.4)
| TR e L A F e P SR PR IR # 1 o4 )
i Lr Lo T e O SRR i 2152
1954 . |- .

and Public Works

ATWATER BYPASS

Continved from poge 45 ...

one-quarter mile from the northbound
acceleration and deceleration ramps.
The Applegate Interchange serves
local traffic and is a four-quadrant
cloverleaf constructed in two quad-
rants. The East and West Arwater
Overheads consist of two parallel steel
bridges spanning the railroad and old
LS 99,

The Gordon H. Ball Company
starred imported borrow operations in
September of 1956 and reached a
daily production of 16,000 tons placed
in a nine-hour day. The borrow ma-
terial consisted of Arwater sand, a
sandy silt material with a very high
"R (resistance) value. One million
tons were placed in approximately
four months of good weather. Many
compaction devices were experi-
mented with, including a grid roller,
vibratory compactors, and a vibratory
roller. Two 50-ton pneumatic rollers
were found to be the most satisfactory
in handling the large borrow output.

Normally, drainage of a project of
this magnitude in the far valley lands
represents a major undertaking; how-
ever, the “Atwater Sand” over which
this project passed is a free-draining
sandy-silt and by constructing drain-
age sumps to serve as settling basins
the drainage problem has been solved.
Other drainage facilities consisted of
various sizes of reinforced concrete
boxes and corrugared meral pipes.

Because of the high “R" value of
the subbase material, a standard struc-
tural section of four inches of cement
treated subgrade under the portland
cement concrete pavement was all that
was required. A cement content of 7
percent was used in order to arrive at
a compressive strength of 650 psi. The

{2d Quarter 1954--189.0)

1955 {1st Quarter) 1893
1955 (2d Quarter) 2124
1955 (3d Quarter)_________ 208.6
1955 (4th Quarter) ______ 212.6

1954 (st Guarter) _____ 219.5

1954 (2d Guarter)________ 2559
1954 (3d Quarter) 2491
1956 (4th Quarter) 2521
1957 (1st Quarter) _T7T
1957 (2d Quarter) _______ 266.9
1957 (3d Guarter) SRS o - oY
1957 (4th Quarter) ... 2421

cement and top four inches of sub-
grade were mixed with a self-pro-
propelled mixer. The frontage road
stroctural section consisted of six to
eight inches of untreated base under
two to rthree inches of plant-mixed
surfacing.

Extensive fencing was placed; both
six-foot chain link in the populated
areas and field fence in the remaining
areas.

Outstanding  results were obtained
in the placing of the portland cement
concrete. A “bump meter” reading of
four inches per mile was recorded,
one of the finest ever obrained in this
district. Due to the hardness of the
Merced River agregate used in the
concrere sawing of the 30-foot joints
was discontinued and paper joints
were substituted.

This project was under the super-
vision of District Enginer ]. G.
Meyer, Operadons Engineers Sam
Helwer and E. L. Tinney and Con-
struction Engineer W, L. Hurd. The
Bridge Department was represented
by Don Nance and later by Charles
Negus,

GILLISS NAMED

Confinved from page 47 ., ..

expert for Riverside County and chief
of its central accounting system. In
1947 he was named Riverside County
assistant road commissioner and high-
ways administrator,

Gilliss was appointed special repre-
sentative of the State Department of
Public Works December 1, 1952; as-
sistant deputy director of the depart-
ment in August, 1953, and deput:_-,r
director September 23, 1955,

The new director is a member of the
American Road Builders Association,
American Right of Way Association,
Narional Institure of Traffic Engineers,
American Society for Public Adminis-
tration, Western Governmental Re-
search Association, Inland Association
for Personnel Administrators, Inland
Society of Public Administration,
International Accountants Society,
Toastmasters International, and Seare
Men's Clab. He holds a public ac-
countant’s license in California.

Gilliss is married and has two daugh-
ters, Charlene, 15, and Donna, 13. His
home is in Sacramento,

61



Index of California Highways and Public Works

INDEX OF AUTHORS

Ameshury, H. Olyde—Historic Weav-
erville. .. s

Avanjan, Haig —18 5 —PBoshmer
Hill 1o Cu.tm Valley Tmprovements.,

Hm"«c‘a‘ Victor J.~Welcome Highwsay
u{“gnrd-ﬂcdfn Bay Road
Balfoar, Frank C,—Pubiic Reltion
—Fram the View of the Publfic

'phtft. =

Barmest, L Wl —TFreeway Spans “Huh®

Beaton, Joho L.—Operations an
Activitie {:r Mnteriala and
segrch Part IV—=&rrucoaral
Ha'n-nE‘!l ertln_lr:i‘ K i

BE‘I.T.. sinTan o ¢m ﬂdl'll
Federal Ald Secondary Project ]Y
Complezed.

Benedict, H. W.— Redwoad Ha,gi'l'l’l}’
—Mladernigation at Laleta. .
Redwood Freewsy — lmuai Work
Marks E'nmtru:tmrt Firsta_._____

Booker, B, W.—Freeways In Dt v

Calman, E e—Time Limit on
Sign RBoute 20 ameenocoaeee
Carlson, Rubq-*t F.—Legal Dpininn—
Eu;hm;r Commlasion’s Procedare
- e N
Cievey, F. B—Lait Link San Ben
narding I-menr In Dést. VII Come
pleted

Drarkiee, Frank B.—8tate's Highways
—Planning Culifornin®s Freewaye
of Tomarrow. .

England, F, F-—ng d
ist. VI—Chowe
Fatep, Al—San Degn
CGary, John C.o-=Famoso Projecr—
Orverhead Structars Wil ‘?um:ih
ment Underpie

Hanson, E, G.—Plan apd Dtn;n af
Long Beach Freeway.

Havercamp, Ralgh E.—Famome Pro-
JEnct—Cl'n-rhr.t Brruceure Will Sup-

ment Underpass. ...

EH_ghﬂ].r Projecss in District '|r"l

Haflister, L. C.—Now Read i
Carquinez Bﬂd‘_! Propect  Tests
lngmuh]'gr Engineers, First Inat..

Projects in
PRERAY . om o
Freewaye_. ..

Hreem, F. N~Dperstsons and Ac-
tivities of Marerials and Resvarch

Department; . oeecencninne e I

Jaeohaen, W. H.—Six Miles of Free

way in Sacraments River Can
Jantzer, H. R.—Caman Pnn ?3';
PIOTEIETA e oo

Kane, C. V.—US Highway %1 South-
lamd Fresway_ .

Felly, Jahn F—Réidences and Fres-
wayr—Freewsy [ofiuence on Mar-
ket Value Is Nominal. .. __

Kramtz, lowell D—Pass of the Oaks
—Pasy Robles Project Ls Pro-

Kineck. Lowis Geeii8 50 Tmprovs
moec s G e
ments in Btockton Area Will Salve
Bottleneck . e et

Lamheth, Normao—Highways in
Disr. VI crete Blanker___ .

lcﬁn:rr: I A—Mew Subdivizons—

fhtln-mhp With Freeways Con-

l.wht:up. 'Fhan:il D—-nga. Bruhr
—MNew Span aces  Srructure
s MI'{FTSW R.r}\e:_....
owden, T HETTH Tggreas -
Work C'nrtrjrhlul on LIS 40 and 20
Throngh Meountaing., ... .
[Jac]:enhu.ch., B. B.—FBan Diego Free
ways—Four Cl:lntrncts Are l.‘.'nm.
pleted fn Year o __.

flaghettl, C, .I’t—Sﬂl.ll:ﬁEm Toit—
frlghﬂ'l}’ Commissioners View Ma-
Project ...
Erm’:r Breaking—Varled Hig h'#i?
Opening Stanu Used in Calitornis
MFW. H. I§.—-|:|:||'II Tndex for Cali-
oru.m B e M L I
l'laﬂr]r C—Cnlt Tndex
R|se|. urng 4th

Trome
May - June
Jul, = Aug.
May - June
Sepr < Dt
Mar. - Apr.
- Mow. - Do,
Mow, - Dhee
har, - Apn
Bept, = Ot
Mar. - Apr,
May = June
- Mow, = Dec,
bay « June
Maov. - Dec.
Mar, - Ape.
fal. - Aug.
Jul, - Aug,
Mear, - Dec,

ul. - An,

g:'lnr. -Aprg.-
j\m. = Feh,
far. = Apr,
May = Jane
Jan. - Feb.

_ Rept. - Cce.
Bepr. - Dt
Mar. - Apr.

= Jul, - Aug.
Jul, - Ang.
Mar. - Apr.

. Now, - Dec.
Sepr, - Det,
Mow, - Der.
Jull - Aug.
Jul. - Aug.

- Mow, - Dee.
Mar. - Apr.
Jan. - Feb,
Muy - Jupe

Cuﬁ: Index Riges ring lll D

62

Pape
58
15

10

u
LH

13

14

30

59

45

i

IE

52
52

January to December, 1957

Tisur
MeCarty, Henry C—~Continaed
Cort ndu Below Tst Qhre_oonwenno Jul. -Ang.
Cost Index Reaches Low Point for
Yo, in 3d Ot 1957 oovvunm i Sepe, < Dt
McCarty, James E.—Street Widening
in Calland on West Strees . ____. Sept, - (it
Melntyee, W, A—Frestressed Bridge
—HWew Strucrare Chver Santa Chm
River o Jul - Awg
Mlibes, [-ie:bf:r'r & strer 11 Hlsbr-
wn_',rﬂnnu.l:u:‘l.mn_“.__._._ com Jan. - Feb
Magh, A M—~Imprevements IrLEnnt:
Barbars and Ban Luis Obisps
nties, Jan. - Feh.
Melson, Berndt—Dlevice for Motor
Geader Saves Engineering Time. .- - Jul. - Aug.
' Malley, Jobt—Angeles Crest—55
Miles Now Umirr ('-e-nunl Mﬂm-
tenaner. .. b meeiem e Mar - ApE
Petersen, John C.—Traffic Lcm'.rd—
oW al:rl.bEI;ImI Delays Work
Ot om Nasor Bead, . ___.. Mow, = Dec,
DAl R0 40 Fiether Glens
Colfax F'rn]b{!t -------- Julo = Aug,
Prentiss, Maj Gen. Louie W,—fce
celerated i Tighway Lnrl.ll'ru:l:n:lrl.
Program far Nutional Defense_ .. May - June
Beed, E, J.—~New Span ﬂp:n—Df-
\u:.n:u s First Fourlane Express-
-- Mar, - Apr.

R: -d -Ll,uyd B.—Cn t Index, Stv'
|r:-;:r']"-'lr_ﬂmy. Ii-lzur;rL C., Co. A

Sasenbery, Homer G—New 'Fm-ra:.-
—Conatruction Deging an State
Qi Bowte 12 ieewimaicann ul. - Aug.

Seamars, K. §—=King City Bridge__._ Jan. - Feb,
Emith, C.o~5an Diego Freeways ... Jul. -.'uz;_r
Smith, . Fo—=Ciolden State Freeway. - .= Ot
Srnith, ~ fames R.—HBondside Mer-
o ek Jual, - Aug.
Brickel,
River H way Ahead of Schedule. Bepy. - Oer,
Sturgeen, I, E.—Huge Contract—
Engineers " Discuss  Job in Ban
Fh‘nnndn Valley. o o cooeinmnmennnn Jul = Aup.
lpflar Earle W.—The New Look—
resnn Working on Pattern of
= Hig h'r: ............ gy e Jul - Aug.
s . T, ontract--
? = netrs Dm:uu jnb in  San
'FEr.rtlnﬂn VY auroroo-ans Jul. - Aug.
1rJ{urd. E.'d'nrd T.—Dhetrice  VII
| £ VT ) R Jan, - Feh,
Travis, tlar_mi_;hﬂu[d ];I'EnluMT
me-'l-.n.t WAL mpﬂ:t ]
TDedxattd:u:hT'ra o ama s Jul. = Ang.
rEmy Hile —Oﬂfﬂtlﬂnf ﬂ“
ﬁu.-:?:ﬂu of i'lsu.-mla and  He-
search Dept. Part IH Tec!mu:-l
Baetinn_ . eamrnem e ceeees Sept - Dot
Webb, Geor, —uS eed Eurvry en- Jan, - Feh
Waymouth, aw Multilane—
5 101 la Irnpm-md Fram Sam
Franciics to Santa Rosa. ... Bav, - Dec
Wilson, J. E—Vallejo Praject_____. Bept, - it
Wilsan,  Richard  H.—Information
Warth While—Quantities and Val-
wes of Control Items Used on State
Highway Construction Jobe ... Jul, = Aug,
‘_"nl:.lt l'I'Id-EI: EE:.E under MeCarty,
Wmdhridm. [ of ].—Ga&d‘cn Seann
e LY, (A S LA Mg S e e Sepr., - Qrec
Yorhino, Frﬂl H —King City Bridge_ Jan, - Feb,
Yusavage, W. a.'lln#.mun. Bridgss
Commmnﬁﬁnsu(:uhﬂﬂu-mkuu Mar, - &pr,
Zobe, Ernest tions and  Ac-
g+ Mot P ke S e
Diept. Part 11 Pavement Seetiop.... Jul. - Aug.
SUBJECT INDEX
Tirsr
ARBA, Convention_..,.---.._... Mar -Apr.
Angebes Crest—35 Mis, Under Main-
EAANCS . e - ceeesne-- Mar. - Apr.
ﬁutnmahﬁﬂ-rcnnim&:: “an Engh
aeering Produervity .. .. wam--ne MAF = Apr.
Barrier Breaking—FHighway D;w.m.n.;
Stante. .o e ceeen. Mow, - The
Bear Flag in Anuml.c___. et Eae Sepr. « Ot
Bannesoo Stap_ . o Jul. - Aug,

Pagr

£ B

s
iz

3

57

14

7
62

]
38

Froue
“Baundary Control and Legal Prin-
ciples™ by Brown__.eecoooool Sepa. « Ol
E ﬁsm Cost Index_.._____ovuveooao Mar, - Apr.
i
Alsmeds County, Double-deck Fres-
way Viadect_ . ___ s _]arl.. - Feb,
ypress St Viaduct Dedication. ul, - Ang.
Contra Cuu-Soaana Counties, Car-
quinez Bridge Project ... !'lir-, - Feh.
aar, - Apr.
Jul. - Aug.
Dl MNorte Ernuntr. Wilarm ka
Bridge_ .. S T Mar, - Apr.
'lhlh;r = Jume

Humbaldt Cownty, Hoopa Bridge.__ Sepr. - Oct
Sauth Fork Eel River Bridge near
Diverville named Leatherwood
emorial.__.. May - June
Momtmy 'mer.. Iiln.; City Bridge Jan. - Feh,
\'mt:‘r; County, Santa Clara River
Bridge near :ﬂ.wr o L« Alg.
Eritain's A<l Trunk Road. . gﬂ‘:p.aﬂl:t_
Brown, Curtis M., Auther ©

Controd and Legal h’lnnlg:u" = Sept.-fk."'.
Brown, E. C., SB-l - Mar. - Apr,
Budger 1“3-55‘ Finenl Year... ... MNow, - Dec.
Ru W, F,Ht!d President of

m ........................ Jan. = Feh.
California H—i‘hwn.?r Commision

mmisssonesi ¥ iew Majar Prajects Jul. = Aug.
Civic Groops Present  Highway
FPriorities Bept. - (et
Procedure Annmnd I:u- Almrner
Y R e N v, = D,
Taar with 1. 5. Heuse Committee
on Publie Works. .___ wo- Mov, - Dec,
Carquinsz Bridge Project Tests In-
mlg’ of Engicsieers._ _ Jan. - Feb.
Iual:s]ig ent af Abave. . ar. - Apr.
Carquines ject (Ca

e o PRt R Ry R el %l;{; - Mg,
Carson Pass Im mummu 5 1, -,
Cap= Histor igh Capacity Thraugh

Medians and I AP L et Sept. = Oct,
Chowchilla Freeway. .. ___... .- Mar, - Apr,
Ciry and Coo m.m: Projects—Reo-

ord Tota)l (Gaa Tax Revenoes to

Lo T e R e SN e S May -
China Grrade Loop Prﬂu:t_...___ cene Mov. = Dec:
C:'rlr‘ Graups Present Highway Frion-

............................. Bept, - Ocr.
l.'_'ua:t Highway --Irnpranmsnru n BH

aed 5 .- Jam. = Feb,

Calton Freed frnru !'nFE: Con Mur, = Apr,

Conerete Blankes in District Mar. Apr.
ete, Prestressed, World Cone

Ference on. May = June
Coppressional Commitiee on Fubl.-lc

(5 T R A CRRNEN e Mow, - Dee.
Contract Ttema_ . - Jul. - Aug
Contractor Foows Vale ol Piblis
lavioms. .- Moy - June
Contractors, Pﬂﬂ:un’lﬁﬁd w@ Suhmu
Bids Sept, - et
s
- | P T
an, - Feh,
tay - June
ul. = Aug,
epr. = Oct,
n&Rcﬁnumn nEHI:hm\r May -
Crprmﬁ T T Jul - Ay
Douhiu-deci F::ewn;r [C‘_l.*mm Stuet

Viaduct) ... cencviane Julk - ABg
Eeonomie Stadies

Pesidences and Freeways . .. ..... Mar - Apr.

Roadside Merchandising, ... Jul. - Aug,
Embarcadern Fresway

E'Im: ‘\E:unu. Cl:-ﬂmh:tl. with HJ:.'-
g A e {.ﬂ - Feb,
hr:r. Uml: ‘Open iy - June
Progrul - | TN M:lr -.u'i|1r
Enginerring h\n-dm:uv:t}' Pzpsml

T - My, - Apr,
uipment
iee for Blovor Grader..._______ jﬂl = Auy.

Escondida Freeway Mamed. ez Jan. = Feh.
Famoso Profect- .o ocenreimanaaan Jul, = Aug.
Feather P.n'er Ph}_lf::t

GMﬂdbrukm for First Unjus. . .. May -i[klu

Relocarion of Feather anr Hwy

Federal Ald Apportionment .. ... m.r Diec.
Federal Highway Admin r Bert-

ram B} Tallsmy._____ - Mar. - Apr.

fl, E: imneital "ﬁd:lmd {Dpuu

water

lghwsy Praject Dedicated). PIL ?ug
an, - Fe

Page

1%
38

55

L I

[Py
b

&

LAk
[

California Highways



Irrue Pagr

Freeway Madel [ Depressed Section). . Jan, - Feb,
Back Cover
Freeway Facts Booklet. . Mar, - Apr. 51
Freewny Influence on M - Mar. = Apr, 23
Freeway Natmes. .. Ian, - Feb, 48
{Nov, - Dee. 56

Freeways

In District IV oo Mar. - Apr, 1
In District VIL__.___.___ Jan. = Feb, 1
Jabdrvisions [i!h.lmn.ihg with_ .. Nmr - Do, 10

Of Tomarrow, Planning California’s
Froeewawe .. .. ... MNow, - Dec. 11
Fresno Freewsy.. - [Now, - Dhec. b

v mm Working an Futtesn of H‘Gb'
Jul. - Aug. 10

["unk I.. T Memed’ Plhotogramenetric
i 1T At SR L Jan. « Feb. i

Garees Circle, Separation Struciure
aver. e Mar. - Apr. )
zarden G Frw:a].- '\umﬁi . MNov. = Bec. 56
Gas Tox Bevenues 1o Citier .. May -June 533
Giillisz, C, ML
Dirafted for Secretary, Governor's

ffce
Rexurns to Public Works..
Gillis, Lfm.m R., Promoted to Dt

Jan, = Feb, 45
Escpr_—D‘l:L ]

Eng - Bapt. - Oen In
Goldan Giate Bridge Celeh
Anniversacy . - = May - oy
Galden State Frecirl:r._... Se, - ! it
avernor Wants Stricter Tﬂ.l'ﬁ: Laws May = June 43
Grader, New Device for M e Jul. = Aug, 41
Grumm, Fred ., Honored.......... ceo Mar-Apr. 5
Gﬂ];hm. I_urrvl:iu M ; i -
eappoRtee o o oieaolilo an. - Feh.
e o i : Tem. - Fub, 43
lehor Ftnzm 5H Ave-S8Hth Fi._ My - June 41

Hart, A ransferred to Dist. 111 Alar, - Ape. 47
Haylar, R_ .|'L Promoted to Dist, Engr,
s . Jan. - Feh 47

Appointed Dist. Eangr.

............................. Mlar. - Apr 47
[-hﬁ::a.:r Engineering  Producnivity,
inkal Conleremee. . .- Mar. - Apr. 35
Highkway Cm:trmcrnn Program for
atipnal - May - June 13
Highwa Rﬂicw—Pml Achivverments
Ha.iil:i ul!rl.lrr et e e Jan, -TFeb, G4
ighway Transpormation Needs Stoudy
iaunc-hﬁd ....................... Mar, - Apr. 50
Highways

Alameda County
er Hill-Castra Valley Tm-

i T e S e Jul. - Aug 15
D{mbh—d«:& Freeway in Oakland 44 . s
Ul - Al
Dmrh-ﬁmk Frecway Windocts i
San Franciseo and 1n i lan. - Feh. ¥l

Daklan
Cralland C‘:t-; Tty _Tu]ll!:r Fi-

nanced. . ..ocoieace oo cm oo Seph s Ot 54
Alpine Count
Careon Pass Improvements... ... .. Bepr. - Oet, 15
Butte Coun

Feather va Highway Relocatinn. Sept.. {ct, 27
Feather River May - June ig

Oroville-Marpswille Freewsy. ... May - June
Cantra Cosn County
. %,;[n' -Feb 37
Carquinez Bridge Profect. . I ar. —ﬁpr gg
Lalayette Br,p.m _________________ |.|.'| -.ﬁ.ug i)
Marte rﬁr
\Emn IDr::I: die e oeoemeoaee Mar - Apr. 67
[y
Work Confinues
'DII Us i B R PN Mov, = Dlec. 13
Fresne C-:-unul
Freeno Working on  Pattern  of
Highways. . R T S 1 S
Freuin Freeny. ..o .~ M.« 3
Humbald: County
Rld'lm:ni Frzen:-'. Fint  Unit
Under WiaFaae oo cacovooiosinmms Mar. - Apr. 54
Hedwaod Huinny at Laleta Mad-
ernization. . o.oo- Mar, - Apr,
ed Freeway—Injtial Work

Marks Construction Firsy
Sig. Route 36 Fords Elimamatid,

In
ot Resd Dedicasian..
Kern Crunt

Famoss
Fas sas tl
in Bakerafield A

- Bepr - (et iz
. Mo, - Dec. 53

P . -Feb. 6l
s Anyeles 2

Angeles Cl'ﬂt- 55 Wides Under
irtenance hlar, - Apr. ﬁ!:

- Jane -

sed im May - 24
D.!lz;.ur Freeway, San Bern = Juue
Iq,-pe,-ﬂﬂti Place May « June 41

San DHego Frlﬂl'.n? Grovndbresking Mar. - Apr. 32

Fermanda Coptragt. ... Jul. -4 a7
g:u Monics Freeway Ground- g Ak
breaking-es---—ccwvwms - Juls = Aug. 23

and FUbl‘iC Works

Trrue
Highweys—Cantinued
Lo Aangeles Coun tinaed
Vacsnion Reundup—Los Angeles
Metropotitan .I\rel ............. May - June
Madera Count
Chawchilla Freeway . o oooooeas Mar. - Apr.
Marin Count g
Richmon Rafsel Brodge Ap-
prosch Op:n:ti ................. Naw, « Dec,
"'d:mk»csnu County
Highway Relocation Arownd Rus-
sion \ler TP —oa e smmm May - June
Madas Cuu
Long Hau!—-l.Fuumal_luh ....... Sept, - Dt
F‘mjcr_tl Under Wy ___- Jan. - Feh.
Monterey Count
King Civy Bridge oo Jan, -Feb,
Mevada County
Trans-Sierra—bountein Werk on
135 40, Mo, - Thee.
US 40 Four-laning (5 biles 'I.\"ﬂt of
Mevada Stege Line) . ouees . May - June
Placer County
Sierra Progress—UB 40 and 5. __. Mov. - T,
Tran res—Mountain Work en
S e Nov. - Dee,
-H:l— Br Gla\uﬂ:ﬂ.l’ax qur
- Jul - Ang
P[li’mus Cuumé W i -
rumu- r: CR e S afh = Fib
Riverside Count
15 21 Southla n& Freeway.. e Bept. - Do,
Saeramuoito County
LS 50 Widening, ﬁrqh!.ﬂn- Alder
Creek. . cememmam ‘Mo = e,
San Bernarding Cousty
Coleon |'rr:=|:| from Treaflie Con-
......................... Mar. - Apr.
Ugf?l Southland Freeway .. - Bepr, - (et
n nt
Ban Fr::wa.yl—.["nur Con-
rragrs Completed, . cememee Jub - Aog,
Ban Francisco County
Daubledeck Freeway Viaduete in
San Franciseo snd Dakland .. - Jan, -« Feh.
Embareadera Freewsy First Uniz
Upened_____ i May - June
.‘Sn{}gm uin County
hjﬂ T ! n Stockton "
rez ul. = Aug
= {llﬂ.‘:.l’ = June
un. = Feho
U5 100—Fas Robles Praject. . {nl. = Aug,
San Meten County
Bayshore Opeg-waver  Highway
) [T PO el e e i Jul. - Aug.
Santa Barbara Coanty
UB 1 Improvements. esuns Jal = Feb,
Santa Clara Connty
Sign Route 17 C?u.rlﬂ Stt. Dun'uﬂn-
Tl s —ssannnssns - May - Juge
Slaeta Ca-unur
LI 49 in Sncra.mel:l.u River Canyon
Completed .}:Lu,-[d:.
Pmtﬂl- Under Wl}'___.___._.___. an. - Febe
Sierra Coanty
Trans-5 mn—Muuutuq Weuk an
US 40_. MNaw, = Dec.
s “} {Fourdaning 5 hile “"ut
of Nevada State Lingd. ..ooeeo.. May - Juse
Slaklrnu Cnumﬁ
Projects Under Way. . ocoaeeee o Jan, =Feh,
Salang Count
Fmtu & ite 11 Conaprictzon _ . é:t. - Aug.
Vallgjo ;::t PR it e SEphoa
Sampma
78 10 Imprwai Exn Franclsco ta
Santa Nowv. = Dec,
"lF.ulIvt:aI Fnrd-Bodc‘u; Ha.‘,r P.nnd
Modernbeed_ ..., . May - Jine
Tehama Conny
Projects Under Way_.___ ... Jan. = Feb.
Sign Route 36 Relocation. ..o...... ov, - Dee,
Trinsty County
Hi“-:lnc Weaverville . .. .._.. May - Taine

45

i
46

47

fi2

43
ki
&1
an

g

al
53

58

Tifarimation Warth While ((uantitics
and Values of Control Trems Used
an C‘anuru:.tlnr: B T I e A ul. - Mg

Tron Haree Praes Problem Tay - June

Tnterstate Highways, Dotetict WIT- - Jan. -Teh,

Iorﬁtnarll. 1. F., Promoted o Asst

I R s o~ e iy i et Ism, - Teh,
Keep -\mmna Beautiful Complimenta
[ e U ;T A Y- 18
Klng City Rridge .o oaeee Jan, « Feh,
L-Ea.yr[:t I'I,-pnal. Cﬁ'l:hrlbm'l_ - lul. - Aug
..'m u!r. Yc mmut: PO . Bepr, = Ot
rop, Seate ., Promoted Mar, - Apr,
e,]!u-]'mrl:] Brldg: .'Ha_l,- - June

LEIII!E

\ib'luy L".\;lmmllsmul Procedure

PPrYId n e s e samn Mo, = Des,

-

frrue FPage
Legarra, ). Al Transferred 10 Dusign
............... Mar. - Apr, 44
Life hng:unﬂ Lauds Calif, HJthuy
| ceee B, - Dt 56
]l..lth:r. R s Mar. - Apr. 2
A u: r!el'ny [ I:-]-'Eur
HE: _______________________ Maw. « Dec. 5
Los fﬂa!-nh C'harlu St Connection.... May - June 47
Materials and Reeearch Dept., Clpm
tions and Activities
Part 1, General Organization and
L I et A N RN L ay - June i
Part [T, Pavement Section, wee Jul. -Anp. 5
Part [IL. Technital Section. ... Sepr.-Det. M
Parr IV, Stroctural Materfals Sece
e RSN SRy - R
Mol of Depressed Freeway Secvion. Jan. - Feb.
Back cover
"-'lurflu,]nhn. ., '\Ilumi Asr Brate
Highway Engineer .. _.___._. Sepr - et I8
Becomes I;hmmng Enginger.. ..... Mnr, - Apr. 48
Matiogn!  Detense, l{lr_hwu Cane
atruction Program . Olay - Jone 23
New Cuines Pﬂmmw Huad “Wark_ 1[;‘5 g, 1
MWewpnrt Freeway Named. o w. « [lec. ih
Morthern Califormia, Semntary “of
Resd Conditions. . e fay - June M
Dakland Ciry Job Jl:l||'|l]}' F'mm::d___ Bept. - Oce. . H4
Ohbitisaries
Akers, Moy 5. oo Mov.-Dwe, 5
Aldrich andv‘l B 3 i;

Eacobeda, Frank__.
Hofman, David A,
Hapkins, I'In.rr].- it
_Emu. Richard. .

_"u.umiu'!. :.rna

dk: [, -
ﬂp¢r|. ﬁ" far I'I.immu California. May -
Operations and Activities of hMazerisls

and  Ressarch

Department, S
Materdale and Rescarch Depl.

Open Water Fill, See Fill, Experi-
mental Tideland
Orravills Dam amd Reservodr, See
Feathe Fect
Drm'lh—"\nhr}rwlile reaway Project.. May - June
Pass Robdes Project. - o oo {:;L = Aup.
Passes, Opening uf Sierra. ay - June
Pavement I.'ngld} D\rerlaEm Dhal.ll Mar. - Apr.
P!all and Diosiga (Lo
Bl e e M = Fhee
Ph'!ltrm-:d Concrete
Satimy Bridge over Sants Clara
[ N e SR e = Jul. = Ang.

IVET.
World Conferepce an . May - June

Pragriam far hulnnii Tielen

- May = June

P R T e e Sept, - ety

(Juantities and Valees of Control
Items Tised on Su.te Highway Con=

atrisction ] __________________ Tule = Mg
Redwood Hi
Rcdm«i rn'-'lnr First Unie Under
- Mar. - Apr.
Imtrz “"url: Fofarks Constructsan
o RN e - Hepr - Dct.
Modernieation st Loletn Blar, - Apr
Tegional Confersnes on Hi
gineecing Productivity . . - Mar, - Apr
Residences and Freeways. - ‘e . Mag, - Apr.
Richardsaa, G, L., Promated o Asst, :
Dhet. Enpt. ool Jan. - Feb.
Richmand :.n R.Ifzul ]:Trld.gr: Ap
pm o, - Dt

Carlisle, Robert Sepr, - Oet,
Clark, &, C.. ept. - Cct,
Eaet, E, E,. u?. = Aug.
pt- - et

orn, John Ho, .. _ Mar = Aps.
Lamb, Albest L. .. -nveememn=-n-—~ Moy = Jume
Leedam, Sam R... .. Bepr. « Cew,
Mahoney, H’Eh.l.'r]-. oo May - June
MeKinney, Guy = [une
Rnhnmrl. ‘R-:h:rd w an. « Feh.
Waite, C.Fo_ _ Jan. - Feh.
Wnt:rman H. A an. = Feb.
Wenver, Frank V.. an, - Fel.
Wiltar, Richard H o= (len.
Wit e, Farf. Mlar. « Apr.
Raadside Merchandising. . o Jul. - Avg.

RHERIEREIIRSROR

OhfgRngnniooantsiey AR 4

... Continued on poge &4

63




US 66 PROJECT

Canfinved from page 57 . ..

Stressing of the postrensioning
strand was performed with a hydrau-
lic jack with an adapter which al-
lowed stressing of one complete duct
{four to six strands) in one operation,

Pressure grouting was performed
with a grouting machine capable of
producing 100 psi at the far end of
the duct. Pressure grouting material
consisted of cement and water mixed
to the consistency of thick paint.

Wingwall Design

The design of the precast wing-
walls deserves special mention, The
wingwalls were of the counterfort
tvpe and had precast face panels,
counterforts and heel planks set on a
cast-in-place  footing. The counrter-
forts had flanged bases which were
fastened to anchor bolts set in the
footing. Face panels set between the
counterforts were provided to transfer
the horizontal thrust to the counter-
forts. These face panels were secured
by grouted keys and horizontal post-
tensioned strands. The heel planks
spanned between adjacent counrerfort
units and transferred the vertical load
of the backfill to the counterforts for
the necessary stability.

The roadway embankment areas
were protected by ditch and dike sec-
tions adjacent to bridges and culverts,
supplemented by light stone riprap on
the dikes.

There was a total of 12,700 cubic
vards of structure excavation, with
7,600 vards of structure backfill. The
ditches and dikes required 46,200
yards of excavation and embankment
quantities. There were 11,600 rons of
light stone riprap placed on the dike
secrions,

Overhoul Reduced

The contractor found excellent ma-
terials for both the embankment and
imported base materials. Due to the
excellent side borrows the contractor
elected to waste approximately 175,-
000 cubic yards of roadway excava-
tion, thereby reducing the overhaul
from the original estimated quantity
of 22,700,000 station yards overhaul
to 3,769,900 station yards.

The contractor was paid for 567,800
yards of roadway excavarion. The
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Charles K. Benedict

Charles K. Benedict, Right-of-way
Agent in District 111 of the Division of
Highways, Marysville, died on No-
vember 21, 1937, of a heart atrack,

Benedict was in charge of one of
the appraisal sections in the Right-of-
way Department. He had supervision
of many of the appraisals made on
right-of-way required in converting
US 40 from Sacramento to the Ne-
vada state line to full freeway stand-
ards as part of the Interstare Highway
System. Prior to this time he had been
in charge of the Condemnation Sec-
tion in which he handled the many
varied legal matters required in con-
nection with the filing and prosecu-
tion of lawsuits when it became nec-
essary for the State to acquire rights-
of-way under eminent domain. Earlier
he was in charge of the District
Right-of-way Clearance Section deal-
ing with uclity and railroad com-
panies in the relocation of their facili-
ties required by highway construc-
tion.

Benedict was born in New York
City on March 28, 1905, His family
moved to the West Coast when he
was seven years old. He graduated
from Palo Alto High School and re-
ceived a B.A. degree from Stanford
University with a major in chemistry
in 1928,

In 1931, he enlisted as a naval avia-
tion cadet. He was released to inac-
dve duty in 1933 as an ensign in the
U. S. Naval Reserve.

From 1933 to 1941 he worked in
retail selling, personnel management
and fire and casualty insurance in
Oakland and in San Francisco.

On the outhreak of World War 11
he resumed his active status in the

project required 226,000 pounds of
steel, 1,201 cubic wvards of concrete
(not including precast bridge mem-
bers), 65,700 tons of imported base
material, and 7,230 lineal feet of cor-
rugated metal pipe varying in size
from 8 inches to 84 inches.

The roadbed was completed with
36,780 tons of plant-mixed surfacing,
3 inches in depth, placed on 6 inches
of imported base marterial.
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U. S. Navy and was assigned as flight
instructor in the aviation cader train-
ing program. He rose to the rank of
commander, and served in many areas.

Benedict entered state service in
March, 1947,

He was 2 member of the American
Right-of-way Association and an as-
sociate member of the Society of
Residential Appraisers. He was a com-
mander in the U. 8. Naval Reserve
and at the time of his death was As-
sistant Training Officer, Electronics
Division 1218. He was also quire active
in civic affairs.

He is survived by his wife, Barbara,
daughrers, Susan, Martha and Nancy,
and a brother, Howard Courtney, of
Chico.
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