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J. W. Vickrey, California’s State
Highway Engineer, died on December
4 following a shorr illness,

Vickrey was appointed on Ocrober
| to succeed G. T. McCoy as the chief
of the State Division of Highways. He
had been with the Division of High-
wiys for 42 vears, For the past 12 vears
he had been closely identified wirh the
California freeway program as the
division's chief planner,

On learning of Vickrey's death Gov-
ernor Edmund G. Brown said:

“The death of State Highway Engi-
neer J. W, Vickrey has deprived the
people of California of one of its most
brilliant and valuable civil servanes,

“Mr. Vickrey devoted practically all
of his prafessional career to this State.
He has been more closely identified
than any other person with the long-
range planning of California’s modern
highway system, which is universally
acknowledged to be the maost advanced
in the nation.

“Mr. Vickrey contributed to the
growth and development of our Stare
not only his engineering knowledge
and ability, but also bold vision and a
practical understanding of the legal
and legislative aspects of the highway
program.

“We had all looked forward to his
guidance as we start to carry out the
statewide master plan of freeways and
expressways which he was a key mun
in shaping,

“His loss will be most keenly felt,
even though he has trained some able
assistants to carry on his work.”

e 11 M emoriam

J. W, Wickrey
18921959

Vickrey was born in Hendricks
County, Indiana, m 1892, He studied
engineering at Danville, Indiana, and
later at the Los Angeles Polyrechnic
Institure.

After some engineering work with
the Southern Pacific Railroad and the
Los Angeles County Surveyor’s office,
Vickrey went to work for the Divi-
sion of Highways at Willits (Mendo-
cino County) in 1917 as a cransicman,
For the next eight vears he worked as
a construction engineer and on survey
parties in various parts of the State,

In 1925 he was appointed assistant

engineer in charge of location and con-
struction for Distrer T, at that time

with offices in Sacramento, and three
yenrs later was appointed District
Maintenance Engineer.

In 1932 he was rransferred to Dis-
trict IX ar Bishop as Acting District
Engineer and the following year wus
appointed Discrict Engineer of District
I ar Eurcka. He remained there until
his promotion to Traffic and Safery
Engineer for the Division of Highways
in 1938, and has been in the Sacramento
Headquarters office ever since.

In 1947, when California began its
intensive highway modernization pro-
gram under the Collier-Burns Act,
Vickrey was appointed Assistant State
Highway Engineer in charge of plan-
ning. He was promoted o Depury
State Highway Engineer in 1955, and
has since been responsible for all the
various engineering phases of the Cali-
fornia hichway program.

Vickrey, whose home was at 1371
46th Street in Sacramento, is survived
by his wife, Katie; by rwo sons, John
W. Vickrey, Jr., of Alamo (Contra
Costa County ), and William T, Vick-
rev of Los Angeles, and five grand-
children,

Mr. Vickrey's professional affilia-
rons  included membership in the
American Society of Civil Engineers
and the American Association of State
Highways Officials, He was recently
elected to the executive commitree of
the latter,

He was a member of Golden Empire
Lodge, F. and AM., of the Scottish
Rite Bodies and the Ben Ali Shrine, and
was a past patron of Rainbow Chaprer
Moo 385, Order of the Fastern Star.
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New Signs, Rezoning
For 65 M.P.H. Limit

The State Division of Highways is
completing a major program of estab-
lishing and revising speed zones as a
result of the new 65-mile-an-hour
maximum speed limic which became
effective Januarv 1, 1960,

From a traffic engineering stand-
point and safery requirements, the
new speed limit involved more than
the posting of “Maximum Speed Limit
65 Miles"” signs. Signs were posted
where appropriate, but in addirion a
number of speed zones had to be es-
tablished. Abaut 200 miles of highway
were affected by new and revised
speed zones,

FRONT COVER — On January 1,
new signs, such os this one on U5,
40 neor the Mevada state line, ap-
peared on California highways to
inform motorists of the new speed
limit now in effect.

—Photo by Jock Meyerpeter

New zones in a large measure were
extensions of existing zones adjacent
to communities in areas which are
partially built up, have closely spaced
intersections or a considerable amount
of crosstraffic. Some highway loca-
tions where 5§ miles an hour is appro-
priate are now signed “Speed Limir
55" whereas the old F5-mile prima
facie limit made signs unnecessary,

Ar all highway entrances tw Cali-
fornia, large signs warn that the maxi-
mum speed lmit for autos is 45 miles
an hour, all trailers 45 miles an hour
and trucks 45 miles an hour.

*Maximum Speed Limit 65 Miles"”
signs have heen placed ar entrance
points to interstate highways and else-
where as appropriate.

The signs advising motorists enter-
ing the Stare are extra large, 9 by 7
feer, and mounted 7 feet above the
ground.
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Appointments

J. €. Womack has been named
State Highway Engimeer and Chief
of the Division of Highways.

Womack, a 30-vear emplovee of
the division, was Depury State High-
way Engineer under J, W. Vickrey,
who died on December 4.

Other appointments in the division
included the promotion of J. P, Muar-
phy to Depury State Highwayv Engi-
neer (Planning), succeeding Womack;
the promotion of Lyman R, Gillis to
Assistant  Stare  Highway  Engineer
{ Administration), succeeding  Mur-
phy; and the promotion of George A,
Hill to District Engineer (Planning)
for District VII in Los Angeles, suc-
ceeding Gillis.

Regarding Womack's promotion to
State Highway Engineer, Director of
Public Warks Raoberr B, Bradford,

1. B, Murphy

who announced the appointment, said:
With California on the threshold of
a long-range freeway development
program, the people of this Stare are
fortunate in having a highway planner
af proved ability in charge of our
state  highway work, Mr., Womack
has been closely associated with Mr,

2

b
1. €. Womack

G. T. McCoy, who retired recently
as Srate Highway Engineer, and par-
ticularly with Mr. Vickrey, whose
premarure death shocked us all. He
can be counted on to continue their
radition  of efficiency  and  sound
planning.”

Womack’s advancement to the post
of State Highway Engineer chimaxes
a highway engineering career which
began in Oregon and Washington in
1922 on location and construction
waork for the U. 5. Bureau of Public
Roads, A navive of Emmert, Idaho, he
was educated in Seartle and acrended
the University of Washingron, He
served as a second licutenant of field
arcillery in World War I

Joining the Division of Highways
in 1929, he first served as District Lo-
cation Engineer and as a resident engi-
neer on construction projects in Dis-
trict  HI  (Sacramento-Marysville),
From 1935 to 1942 he supervised loca-
tion surveys and planning develop-
ment  for the diserier, and  was
promoted to  District  Maintenance
Engineer in 1942. In succeeding vears
he served as Engineer of Surveys and

Four Engineers Named
To Top Highway Posts

Plans and as [hstrict Construction Fn-
gineer,

He was promoted to Assistane Dis-
trict Engineer in Districe [ in 1948,
but later the same yvear he moved to
Headquarters Office in Sacramento
for the Division. He held this post for
the next seven vears, with responsi-
bility for processing all highway im-
provement projects through Head-
quarters Office from their inception
to the detailed design stage, including
route adoption, freeway agreements,
planning programs and budgets.

In 1955 Womack was promoted o
Assistant Stare Highway Engineer—
Planning, with supervision over six
stafl deparoments, In Ocrober 1959
he was advanced to Deputy Stace
Highway Engineer—Engineering, suc-
ceeding Mr. Vickrey in that post upon

L R. Gillis

the latter's appointment as State High-
way Engineer,

Womack is a member of the Amer-
ican Society of Civil Engineers, the
American Association of State High-
way Officials (currently chairman of
the A. A. 5. H. O, Committee on De-

... Confinued an page &7
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Freeways in

By E. T. TELFORD
Assistant State Highway Engineer

Wrum the three counties of Los
Angeles, Orange and Ventura (includ-
ing 92 incorporated ciries) which com-
prise Districe VI, are abour 6,800,000
people operaring nearly 3,500,000 mo-
tor vehicles. By 1980 this number of
people and of motor vehicles probably
will have doubled. To serve rhese peo-
ple the Legislature has provided in
Senate Bill No. 480 abour 1,506 miles
of the California freeway system in
Districe VIL. About 700 miles of the
routes in the system within this district
have been adopted by the Galifornia
Highway Commission.

As of June 30,
1959, we had ob-
ligated a total of
shightly over §800
million in freeways
since the start of
the freeway pro-
gram. This has
given District VII

? 181 miles of free-
E. T. TELFORD ways and 103 miles
of expressways, with 43 miles of free-
ways under construction at a construc-
tion cost of $584 million. We also have
right-of-way acquired equal to some-
what more than two years' require-
ments beyond current construction,
Completion of the system will require
abourt §4 billion afrer che 1939-40 fiscal
year.

During the fiscal year July 1, 1958,
to June 30, 1959 we opened to traffic
1.9 miles of freeways—16 miles in Los
Angeles County, 10.2 miles in Orange,
and 5.7 miles in Ventura. Since July 1
some additional mileage has been
opened and more will be opened in
the next few months. Some of the im-
portant sections soon to be opened are:

Venura Freeway—Two sections, totaling
$.1 miles—to be opened Aprl 1960, This
will complete the Ventura Freeway from
Hollywood Freeway o west city limirs
of Los Angeles.

Januvary-February 1960

District V||

Looking narthward alang fhe Hollpwood Freewoy exfemsion From Lonkershim Boulevord (foreground). The
Venlure Freeway interchange is in the background,

Harbor Freemay—190th Sereet to 1 24ch Son Diego Freeway—In San Clemente, Or-
Streer, 4.5 miles—to be opened August ange County, 7.8 miles—to be apened De-
1941, cember 1960, In West Lot Angeles, Jef-

3
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ferson to Venice, 2.3 miles—to be opened
June 1960

Ciolden State Freewsy—In East Los An-
geles, 4.3 miles, Sixth Srreer ro Pasadena
Avenue—rto be opened Febiruary 1960,

This section connects to the Fast Los

Angeles Interchange now under con-
gtroction, to the San Bermardine Free-
way, and on the north to a section of
the Golden State Freeway budgered bur
not as yet under construction,

In view of the difficulties we have
had in the financial field, due o drastic
cuthack of federal aid on interstate
system highways, it will be simpler to
combine the budget figures for the two
fiscal years 1959-60 and 1960-61 as they
now stand.

4

Right-of-way §128,004.500
Construction 207,723 00
Two-vear total $335,730500

Freeway construction only_ $192,475,000

If we add to freeway construction
the probable right-of-way acquisition
for freeways, we have a figure of about
$300,000,000 representing planned two-
year investment in freeways. The two-
vear goal anticipates 68 new miles of
freeway and 17 miles widened (six o
eight, and four to six lanes). Most of
this widening is scheduled on the San
Bernardino Freeway. In addirion there
is provided a total of 16 miles of grad-
ing to be followed by later contracts

for completion. For the 1959-60 fiscal
year, we have under contract 13.8 miles
of freeway representing a construction
cost of $26 million.

Some specific items of major interest
in the two fiscal years are;

Son Diego Freéeway—in Los
Angeles County —Construc-
ton, 16 miles __ §45.392,000
{in addition, Borbank Blvd.
tn Golden Stare Freeway,
8.5 miles—grading only)

Giolden Srate Freeway-
Construction, 115 miles

Samta Monica Freeway -
Construction, 5.6 miles

San Bermardino Freeuway—
Added lanes, 17 miles

44,375,000
47,700,000
5,750,000

California Highways and Public Works



Angelope Valley Freeway
Grading and structures, 7.6

miles 8,000, 000
Sam DHege Freeway—in

Orange County, 78 miles. 4,500,000
Newport Freeway—in

Orange County, 8.4 miles H, 500,000
LS. Rewte 101 Freeway—

Ciry of Ventura, 7.5 miles 15,525,000

For planting of freeway roadsides
for erosion control and landscaping,
we have available $3,500,000 in the
rwo fiscal years,

By the end of 1960 we will have in
operation 90 miles of freeway on US
101 berween the San Diego-Orange
county line and the west city limits of
Los Angeles, The rate at which
projects can go to contract s con-
trolled by the anticipared rare of cash
flow from all sources of revenue in-
cluding reimbursement from the fed-
eral government. We hope that in the
future this flow will follow a con-
sistent partern and thus permic effi-
cient planning and predicrable accom-
plishment,

Common to all freeways is the prob-
lem of the proper treatment that

ot

should be given to central dividing or
median strips to the end thar cross-
median accidents may be reduced both
in number and severiry,

Madian Barriars

Exhaustive scientific studies and
tests by Headquarters Materials and
Research Laboratory in Sacramento
relative to the problem of cross-
median accidents on freeways and
effectiveness of median barriers during
the last three vears led to important
developments during 1959, [t was
found that there were two tvpes of
barriers that were the best and most
effectve of the 15 tvpes that were
tested. These are the combinarion
cable - chain link barrier, and the
blocked our meral beam barrier. The
first installation was on the Ventura
Freeway, west of the San Diego Free-
wav, made as a part of a §192,500
landscaping contract to Valley Crest
Landscape Nurseries, Ine. This con-
rractor placed 12,500 lineal feer of the
combination cable-chain link barrier
in the 22-foot median area, A second

median barrier contract—suspended in
Seprember 1959 because of the steel
strike—was awarded to Milleman and
Sooy for §343.900 and provides for
construction of 17,000 lineal feer of
cable-chain link barrier and 30,000
lineal feer of blocked our beam barrier
on the Hollywood and Santa Ana
Freeways at various locations between
Benton Way and Lakewood Boule-
vard, a distance of 141 miles. The
1960-61 budget also has a $300,000
allocation for median barrier construc-
tion on portions of the Harbor Free-
way and Pasadena Freeways, (See
articles Median Study, by George M.
Webh, Traffic Engineer, and “Impact
Tests," by John L. Beaton and Robert
N, Field, Jr., in California Highwayy
and Public Works, July-August 1050.)

There are in Discricr VI 30 free-
ways totaling about 700 miles upon
which the California Highway Com-
mission has taken official action in
adopting as freeway routes, Below, in
alphabetical order, there is reporced
basic information concerning these
freeways.

A new typs median borrier fence wor recently instolled along the Ventura Fresway. Mhis view sostword i foken from Lovise Avesve, The home of Edward Ever
et Horfon, motion pldture and televislon dor, can be seen in the bockground.

January-February 1960
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Antelope Valley Freeway

The 54 miles of freeway location in
Los Angeles County on US Highway
6 from the Golden Srate Freeway
north of San Fernando to the Kern
county line were adopted by the Cali-
fornia Highway Commission in rhree
separate units during 195§, 1956 and
1957. The preliminary estimate of
right-of-way acquisition and construc-
tion for this freeway is §60,000,000.

The first construction, expected to
start late in 1960, is for grading and
drainage structures on approximately
cight miles between the community of
Lang and FEscondido Canyon Road,
Financing of this construction, which
does not provide for the paving that
will have to come later, is from the
item of §8,000,000 in the 1960-1961
Budget as adopred by the California

6

Highway Commission in  October
1959, Sarisfactory progress has been
made in right-of-way acquisition so
that this construction can go forward
without delay. Under future budget
allocations this initial grading and con-
struction of drainage structures can be
extended and pavement provided so
that a usable section 16 miles long be-
tween the community of Solamint and
the Red Rover Mine Road can be
completed and opened to trafhe. Engi-
neering studies and preparation  of
contract plans are in progress over the
entire 54 miles of the Antelope Valley
Freeway.

Artesia Freeway

As a result of a public hearing held
in Los Angeles on November 12, 1938,
for the portion of the Artesia Freeway

between Alameda Street and Palo
Verde Avenue traversing portions of
the Cities of Compton, Long Beach,
Bellflower and Dairy Valley, the Cali-
fornia Highway Commission adopred
this unit as a freeway on February 18,
1959,

Preliminary engineering studies are
now in progress and negotiations have
been started, with the various cities in-
volved, looking toward the execution
of freeway agreements.

Five miles of the Arresia Freeway
near the westerly end from Normandie
Avenue to 0.2 mile east of Alameda
Street, were completed to expressway
and divided highway standards during
previous years.

Designing and preparation of con-
tract plans are now under way to con-
vert this section to full freeway stand-
ards. Design is also in progress for the
section from rhe San Gabriel River to
the Santa Ana Freeway. A right-of-
way acquisition program is currently
under way.

Colorado Freeway

Development of State Sign Route
134 as the Colorado Freeway will even-
tually extend from the Golden State
Freeway on the west to the junction
with the Foothill Freeway in Pasadena
on the east. At present, only 2.3 miles
of this route has been constructed as a
full freeway. This completed portion
extends from Eagle Vista Drive in
Eagle Rock to Holly Streer in Pasa-
dena. This freeway, including the large
arch bridge structure over the Arroyo
Seco which was completed June 18,
1954, and dedicated as “Pasadena
Pioneers Bridge,” cost a total of
£8,669,000,

Preliminary engineering studies have
been carried out on several possible
locations for extending this freeway
westerly from Eagle Rock to the
Golden State Freeway, and on Octo-
ber 8, 1959, a public meeting was held
in the Glendale High School relative
to the various alternate routings thar
were under study. There was a great
deal of public interest in this meeting
and the attendance exceeded 2,500 per-
sons. Information which was presented
at the meeting, together with subse-
quent information received, is being
reviewed so that a report with recom-
mendations may be made by the State

California Highways and Public Works



Highway Engineer to the California
Highway Commission.

Two public hearings relative to the
location studies for the portion of this
freeway within Pasadena have previ-
ously been held (in conjunction with
discussions of the Foothill Freeway).

From the latest 1959 traffic counts,
the average daily traffic on the Colo-
rado Freeway near Linda Vista Ave-
nue is 23,000 vehicles,

Corona Freeway

This freeway, formerly known as
the Temescal Freeway, for 3.2 miles
between Fifth Street in Pomona and
a point one mile south of Riverside
Drive in San Bernardino County, was
completed to four-lane expresswav
standards in June 1938 at a cost of
$800,000,

Plan work has been completed to
convert this expressway to full freeway
standards for its entire length of 4.4
miles from the San Bernardino Free-
way to the San Bernardino county line.
The estimated cost of this reconstruc-
tion is $2,500,000, It will require grade
separation bridges and interchange fa-
cilities at Holt Avenue, Valley Boule-
vard and Fifth Avenue. Widening of
the existing bridges over the Southern
Pacific Railroad and Union Pacific
Railroad will also be carried oue. The
start of reconstruction to obrain a full
freeway depends upon furure financ-
ing.

Corona Del Mar Freeway

State Highway Route 184 in Orange
County from Coast Highway, US 101
Alternate, to Newport Freeway, Srate
Highway Route 43, was adopted by
the California Highway Comimission
as a freeway January 26, 1940, Of the
total length of 6.3 miles, 2.3 miles ar
the southerly end adjoining US 101
Alternate were completed in 1942 as
a four-lane divided highway. During
rhe same vear and under the same con-
tract four miles were completed as a
two-lane highway. This construction
contract was carried out by Mittry
Brochers at a total cost of $215,000.
Further construction on this freeway
route is not proposed in the immediate
fumre. Some reconstruction will be
necessary  in connection  with  the
future development of the San Diego
Freeway in this vicinity.

January-February 1960

Construction on the long Beach Freewoy exfension, This northword view wos token from above Olympic
Baulevard.

Another view of construction an the Leng Beach Freeway extension showing Hhe inferchangs with the
Santa Ana Freewoy in the foreground,
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Feothill Freeway

The Foothill Freeway, the major
portion being State Highway Route 9,
is on the 1.5, Interstate system. [t ex-
tends from junction with the Golden
State Freeway north of San Fernando
southeasterly and easterlv to the San
Bernardino county line near Clare-
mont. The California Highway Com-
mission has adopted four freeway loca-
ton units on the Foothill Freeway.

These are as follows:

From Filbert Streer to Foochill Place—-9.7
miles, adopred March 24, 19358,

From Grand Avenue o San Bernardino
county line—6.8 miles, adopred April 29,
1959,

From Michillinda Streer to Bradbourne
Avenue—5.9 miles, adopred May 20,
1959,

From Glendors Avenue to Grand Ave-
noe—4.7 miles. adopted November 18,
19509,

To date the only construction on
this freeway is a section 1.8 miles long
in the Alradena-Flintridge area from
Hampton Road to Montana Screet. The
cost of this construction, which was
completed October 28, 1955, was
§2,098,000,

Covering the seetion of the Foorhill
Freeway from Bradbourne Avenue at
the west city limits of Irwindale
through Azusa to Glendora Avenue,
the California Highway Commission
on November 20, 1959, held a public
hearing in Los Angeles. At the time of
this writing, the California Highway
Commission had not taken official
action in adopting the location for this
secrion.

Remaining sections of the proposed
Foothill Freeway through Pasadena,
Alradena, La Canada and La Crescenta
are under preliminary engineering

Base map courtesy of
Aute Club of Seo. Colifornia

study. Two public meetings relative to
freeway location studies in Pasadena
have previously been held.

Gorden Grove Freeway

This freeway extends for 17.9 miles
from US 101 Alternate to the Newport
Freeway near the City of Orange.
Resolutions of the California Highway
Commission between 1954 and 1957
adopted this route as a freeway, and
the commission on October 22, 1957,
officially named it the Garden Grove
Freeway. Contractors Cox Brothers
Construction Company and J. E, Had-
dock, Ltd. on July 15, 1959, completed
reconstruction of 5.4 miles of this roure
between Los Cerritos Channel and
Knott Avenue. The cost of this work
was 1,473,000,

This job has been designared as an
“interim project,” providing a four-

California Highways and Public Works



lane divided highway now, until full
freeway construction can go forward
at a later date. An unusual fearure of
this contract was that 2.1 miles of this
construction along the Los Alamitos
Naval Ordnance Area will ar some
future time become a parr of the San
Diego Freeway as well as the Garden
Grove Freeway.

Design work is under way on the
Garden Grove Freeway from Bolsa
Chica Road easterly to the Newport
Freeway.

Glendala Freeway

A rotal of 3.2 miles of the Glendale
Freeway has been adopted by the Cali-
fornia Highway Commission, of which
1.1 miles hetween the Los Angeles
River and Avenue 36 near Eagle Rock
Boulevard was completed November 3,
1958, to full freeway standards at a cost
of $2,832,000.

Just southerly of the complered sec-
tion, in connection with construction
on the Golden State Freeway berween
Arnold Avenue and Glendale Boule-
vard, the interchange between these

ewo freewayvs will be construcred ay
well as o new bridge across the Los
Angeles River, This will be financed
from the item of §14,845,000 in the
1959-1960 Budger. Ir is anticipared that
this section will be ready to advertise
early in 1960,

In the 1960-61 fiscal budget, there
is an item of §2,700,000 for extend-
ing the Glendale Freeway from the
Golden State Freeway southerly to a
conneetion with Glendale Boulevard.
It is anticipated that this construction
will be ready to advertise for conrract
in mid- 19460,

Under preliminary engineering study
is the section westerly of Glendale
Boulevard ro junction with the Holly-
wood Freeway and the section north-
erly from Avenue 36 to junction with
the Foorthill Freeway.

Golden State Fresway

One of the most important routes in
District VII in point of traffic service
and relief to existing overly raxed
major arterials such as the Hollywood

Freeway—which has an average daily
count of 194,000 motor vehicles west-
erly of the 4level structure—will be
the Golden State Freeway, completing
an “East Loop" bypass around the Los
Angeles Civic Center to a junction with
the San Diego Freeway north of the
City of San Fernando,

When complered it will effectively
skirt present rraffic concentrations in
the “slot"” or hub area of Los Angeles
and provide a more direct alternate
route with low-percentage grades for
truck traffic plying between the north
valley and greater Los Angeles markets
and industry to the south. (For a com-
plete discussion of the Golden State
Freeway sce article “Freeway Loop,”
by Lyvman R. Gillis, District Engi-
neer, Califormia Highways and Public
Waorks, September-October 1959.)

Construction is in progress on four
separate jobs along the route of the
Golden State Freeway north: Sixth
Street to Mission Road, 3.1 miles, un-
der §7.626,500 conrract to Vinnell
Company, Inc. and Vinnell Construc-

An gerial view northword showing construction work on the inferchange which will connec! the exitfing Son Bermardine Freewoy oad the long Beoch Freswoy
extansion, Los Angeles Slote College i in the bockground.
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A view sattward along Gaerden Grove Bovlevard in Garden Grove.

tors, with an estimared completion dare
of February 1960; Mission Road ro
Pasadena Avenue, 1.2 miles, under
$3,040,500 contract to Boesplug & Me-
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Laughlin, with an estimared completion
dare of Febroary 1960; Burbank Boule-
vard to Roscoe Boulevard, 4.1 miles,
under §8,324,000 contract to Ukropina-

Polich and Kral, with an estmared
completion date of May 1961; and Ros-
coe Boulevard to Lankershim Boule-
vard, two miles, under $3,478,200 con-
tract to B. J. Ukropina, T. P. Polich,
Stevel Kral and John R. Ukropina, with
an estimared completion dare of May
1961,

The Golden State Freeway in the
Los Angeles-Burbank area is com-
pleted from Glendale Boulevard north
for 7.6 miles to Burbank Boulevard.
The maost recent construction, extend-
ing the freeway 1.6 miles berween Ala-
meda and Burbank Boulevards at a cost
of §4.240,000 (State's share), was com-
plered on Auguost 5, 1959,

The 1959-60 Budget made provision
for continued construction on the
Golden State Freeway and the Pasa-
dena and Glendale Freeway inrer-
changes in the sum of §19,500,000,
Work on this double project, which
would extend the Golden State Free-
way from Pasadena Avenue north to
Cilendale Boulevard, was deferred be-
cause of lack of federal funds and will
be advertised for construction early in
1960, The 1960-61 Budger includes
§ 14,000,000 for the Golden State Free-
wiay—6.4 miles from Osborne Street
north to San Fernando Road near the
Foothill Boulevard interchange (also
some construction on the San Diego
Freeway).

Thus, the Golden State Freeway
from the East Los Angeles Interchange
just north of Olympic Boulevard o
juncrion with the San Diego Freeway
near the City of San Fernando is for
the most part either completed, under
CONSIrIction or Iil'l.ilI.'lL'le fur constrc-
tion. The sole exception is a short link
of 2.4 miles berween Lankershim Bou-
levard and Osbormme Street, which
awaits furure financing. There is rea-
sonable expectation now chat chis will
all be complered and opened to traffic
within the next three years.

Harbor Freeway

The Harbor Freeway, with termini
22.2 miles apart, extending berween the
four-level structure in the Los Angeles
Civic Center and Batrery Screet in San
Pedra, is completed for 10,6 miles as
far south as 124th Streer and for 2.5
miles from Pacific Coast Highway to
Battery Street.

California Highways and Public Works



On September 26, 1958 another con-
tract in excess of $8,000,000 was started
on the Harbor Freeway. This project,
when completed sometime in August
1960 will extend the Harbor Freeway
4.7 miles southerly from 124th Street
to a connection with Figueroa Streer
approximately half a mile south of
190th Street.

The work includes constructing an
cight-lane freeway, 17 bridges, pump-
ing plant and 10 retaining walls. The
bridge structures cover the field ra-
ther well, inasmuch as they include
steel girder, prestressed girder and box
girder construction. On- and off-ramp
facilities are being constructed at El
Segundo Boulevard, Rosecrans Ave-
nue, Alondra Boulevard and 190th
Street with a full interchange con-
structed at Seate Sign Route 14 (Ar-
tesia Boulevard).

The two most interesting features of
construction were that of the Domin-
guez Channel Bridge structure and that
of excavating some 140,000 cubic yards
of “hot” rubbish from old dumps on
cither side of the Dominguez Channel.
The work of excavating and disposing
of trash was further complicated by the
fact thar the bottom portion of this
material was below sea level as well as
below the warer elevation in the chan-
nel. The trash material consisted of
nearly all combustibles in varying
stages of decomposition. The material,
upon being exposed to the air would
flame up and smoulder with a very dis-
agreeable odor. The contractors, . E.
Haddock, Ltd., and Ulkropina, Polich
and Kral, excavated this material by
various types of operations, i.e., dozers
and self-propelled scrapers, rear-dump
two-wheeled trailers, ete. The bottom
partion, a wet material, was excavated
by a 1% -cubic-yard dragline into rear-
durnp two-wheeled trailers,

The Dominguez Channel Bridge is a
three span, prestressed, concrete girder
bridge, some 311 feer in length. Farth
dikes were construcred across the chan-
nel above and below the strucrure and
the resulting area was pumped dry,
The footing piles, footings and columns
were then erected. The 56 concrete
girders were cast on the adjacent free-
way grade, using steel forms, and
post-tensioned. These girders were
erected using, among other various
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sizes of cranes, a new 80-ton truck
crane, which is believed to be the
largest in this area.

The only other major construction
on the Harbor Freeway during 1959
was incidenral to the forure Sanra
Monica-Harbor Freeway interchange
at Venice Boulevard, where bridge
structures were built across the Har-
bor Freeway. In order to carry out
the work, a full eight-lane asphale-
paved detour was looped around the
construction site to provide uninter-
rupted flow of Harbor Freeway traffic
(an estimated 190,000 vehicles per
day), The exceedingly complicared
timing of traffic shifts from the old
roadway to the new and back again,
the engineering of rhe rransicon
moves, and the general co-ordination
of the operation was a singular
achievement on the part of contrac-
tor's crews and state engineers. This
spectacular detour, in service for 14
months (until Qctober 4, 1959} and
handling approximarely 70,000,000
cars and trucks in the interim, was
built ar a cost of $£380,000. After com-
pletion of the Santa Monica Freeway
structure, the detour was razed and
the salvage materials udlized for other
construction, (See arricle “First Con-
tract” by Llovd A. Compton, Resident
Engineer, Bridge Department, Cali-
fornia Highways and Public Works,
July-August 1959.)

The interchange facilicy berween
the Harbor Freeway and the San
Diego Freeway will be built as a part
of the construction on the San Diego
Freeway between Carson Street and
190th Streer which is financed in the
1959-1960 fiscal vear budger. There
will then remain four miles between
the San Diego Freeway interchange
and Pacific Coast Highway, estimated
to cost §7,000,000, that will require
future financing to complere the Har-
bor Freeway for its entire length of
22.2 miles.

From the latest 1959 traffic counts,
the average daily traffic on the Harbor
Freeway immediately south of the
four-lane grade separation is 195,000
vehicles.

Heollywood Freewaoy

The Hollywood Freeway and the
Hallywood Freeway Fxtension to-

gether total 16.8 miles in length, ex-
tending from Spring Street in the Los
Angeles Civic Center via Cahuenga
Pass in Hollywood to junction with
the Golden State Freeway near Went-
worth Streer in the San Fernando
Valley.

At present the Hollywood Freeway
is completed to Moorpark Street in
North Hollywood, where it inter-
changes with the Ventura Freeway.
A $3.000,000 ftem in the 1960-61
Budget will extend it 0.7 mile north to
Magnolia Boulevard and will include
the following structures: Tujunga
Avenue undercrossing, Magnolia Bou-
levard undercrossing, Morrision Street
pedestrian undercrossing, and Orsego
Street pedestrian undercrossing.

North of Magnolia Street the Hol-
lvwood Freeway Extension is under
design, and right-of-way is being ac-
quired for future construction.

Imporial Freaway

In Orange County the Route 176
freeway is referred to locally as the
“Imperial Freeway,” taking its name
from the fact thar the northerly end
ties into Imperial Highway. The free-
way route adoption by the California
Highway Commission on January 15,
1952, included 3.1 miles exrending
from Yorba Linda Boulevard ro the
Riverside Freeway. A rwo-lane bridge
on this freewav route has been com-
pleted over the Santa Ana River,
which, with approaches, cost approx-
imately 280,000, This two-lane
bridge, which is now operating carry-
g two-wayv traffic, will become a
one-way bridge when the second
structure is buile alongside ro convert
this route to a full freeway. Design
work on this freeway is now in
progress,

Loguna Freeway

This is the official name given Stare
Sign Roure 185 between the City of
Laguna Beach and the Santa Ana Free-
way. It is 8.4 miles long. Two miles of
the frecway were recently completed
to expressway standards ar a cost of
approximately $500,000. This con-
strisction covered two lanes of the uld-
mate four-lane freeway, The work was
carried out in conjunction with Santa
Ana Freeway construction.
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Preliminary design plans are now in
progress for the remaining 6.4 miles of
this freeway in order that, when funds
become available, freeway construe-
tion can be carried our to connect with
the completed expressway on this route
within the City of Laguna Beach at the
southerly end of this freeway.

Leng Boach Freeway

South of the Santa Ana Freeway the
16.8 miles of the Long Beach Freeway
to Pacific Coast Highway in Long
Beach were complered in 1958, and de-
tails of construction costing $50,000,-
000 including right-of-way were de-
scribed in the September-October 1958
issue of Califernia Highways and Pub-
lic Works.

A minor improvement of consider-
able importance was completed July
30, 1959, which provided a new off-
ramp for northbound traffic from the
Long Beach Freeway to Long Beach
Boulevard in the City of Long Beach
ar 2 cost of $40,000. Mention should
also be made of the fact thar southerly
of the official south end of the Long
Beach Freeway at Pacific Coast High-
way, the City of Long Beach during
1959 opened to public traffic extensive
roadway and bridge construction as
far south as Broadway. This construc-
tion, designed and financed by the Ciry
of Long Beach, has done much to pro-
vide adequate terminal facilities for the
Long Beach Freeway and has greatly
facilitared traffic movemenrs in this
area,

Long Beoch Freaway Extontion

The Long Beach Freeway Extension
northerly of the Santa Ana Freeway
will ultimately provide an eight-lane
full freeway between the San Diego
Freeway in Long Beach on the south
and Huntington Drive near Alhambra
and South Pasadena on the north,

The current contract extends the
freeway from irts present northerly
terminus at the Santa Ana Freeway o
0.2 mile north of the San Bernardino
Freeway, a distance of 3.74 miles,

Upon irs completion in early 1961,
the new link will serve to reduce con-
gestion in the metropolitan Los Ange-
les area by providing a more direct
route berween the San Gabriel Valley
communities and the cities located be-
tween Los Angeles and Long Beach,
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It will then be possible, for example,
for a resident of West Covina to travel
via the San Bernardino and Long Beach
Freeways to the harbor area without
being compelled to “run the gauncler™
through downtown Los Angeles and
the already crowded freeways in the
Civic Center area.

Webb and White, R.B. Potashnick
and W, |. Disteli, with a contract allot-
ment of approximarely $6,651,500, be-
gan work on February 11, 1959, in the
existing rubbish dump paralleling La-
guna Wash toward the northerly sec-
tion of the project. In this area, approx-
imately 295,000 cubic vards of refuse
material was removed to the disposal
area immediately adjacent to the free-
way. This work was necessary in the
carly stages to permit the construction
of a concrete lined channel and rein-
forced concrete box culverts to relo-
cate Laguna Wash, Continuoos main-
tenance was required to control fires
started by spontancous combustion as
the rubbish excavation operation pro-
gressed,

The first order of work was the ex-
cavation and grading of the Higgins
local material site locared just south
of the San Bernardino Freeway, A
timetable for grading designated arcas
there assured relocation of the brick-
vard facilities withour undue disrup-
tion of production operations. To date,
grading operations have proceeded ac-
cording to schedule, and rhe Higgins
Brick Company yard has been relo-
cared with a minimum of disturbance.

Detours were constructed ar the
Third Street separation and rthe
Humphreys Avenue, First Street and
Brooklyn Avenue overcrossings be-
fore the existing streets were closed
for the construction of bridges. Work
is proceeding on schedule on all of
these strucrures, as well as on the
bridge over Whittier Boulevard, and
on the various structures in the San
Bernardino-Long Beach Freeway in-
terchange area. There are a total of
13 bridges on the project, with the
various types including welded steel
girder, reinforced concrere box girder,
and precast prestressed concrete box
girder, Bridge lengths vary from a 70-
foor single span ro a 15-span structure
with a toral length of 1,135 feer, and
foundaton  treatments  vary  from

spread footings to concrete and steel
piles.

In the San Bernardino-Long Beach
Freeway interchange area, limirarions
on the sequence of operations assure
uninterrupted traffic flow on rthe San
Bernardine Freeway and on Ramona
Boulevard (the existing South Front-
age Road). During the period in
which the 70 precast girders are placed
and the falsework erected for struc-
tures scross the San Bernardino Free-
way, traffic will be deroured around
the construction area berween the
hours of 1 am. and 5 am. Bridge
construction includes a project roral
of 20,190 cubic yvards of class A con-
crete, 4,140,000 pounds of bar rein-
forcing steel and 654,000 pounds of
structural steel.

The highway portion of the work
includes a toral of 2,036,200 cubic
vards of roadway excavation, with
56,885,400 station vards of overhaul.
There is an addirional source of mate-
rial north of the San Bernardino Free-
way, which may be used after the ex-
cavation in the Higgins Brick Yard
area has been completed.

Before such additional marerial may
be hauled from the area north of the
San Bernardine Freeway. the south-
bound separation strucrure and Ra-
mona Extension structure must be
adequately reinforced and protecred
from damage by overloaded carry-alls.

Material selected from roadway ex-
cavation between Hubbard Sereet and
Hammel Streer, and material from
structure excavation from rhe county
storm drain has been designated for
use as subbase marerial over the enrire
length of the project. Since the con-
tractor also has the option of produc-
ing structure backhll material from
the roadway prism, the importing of
material is required only for the un-
treated base and surfacing,

Also included are 43,000 cubic
yards of struocture cxcavanon and
68,000 cubic vards of structure back-
fill, with excavation for several large
structures being paid as  roadway
rather than structure excavaton,

Erosion control work will be done,
with straw and seed application to all
medians and freeway embankment and
excavation slopes for a roral of 285,000
square yards. Installation of sprinkler
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line cross-overs will be made during
the course of this project, available for
future construction of a sprinkling
System.

From the latest 1959 traffic counts,
the average daily etraffic on the Long
Beach Freeway near Pacific Coast
Highway is 52,000 vehicles.

Marina Freaway

A secnion 3.9 miles long in the Cul-
ver City-West Los Angeles arca was
adopred on December 16, 1959 as a
freeway by the California Highway
Commission. The estimare of cost for
ultimate development to cight lanes is
§30.800,000 for rght-of-way acquisi-
ron and constroction. The Marina
Freeway will provide eraffic service
for the mororists using recreational
facilities in the Santa Monica Bay area,
and it could eventually serve as a part
of the Fast-West Slauson Freeway
which was included in Senate Bill 480,

Hewport Freaway

This stare highway roure was de-
clared a freeway by action of the Cali-
fornia Highway Commission for vari-
ous units berween the vears 1947 and
1954, Between Newport Beach and
Costa Mesa for 3.3 miles the route has
hcjn completed to expressway stand-
ards.

For a length of 2.7 miles in and ad-
jacent to the City of Costa Mesa be-
tween 19th Sereer and Palisades Road,
Contractor R. J. Noble Company is
now engaged in construction of the
west frontage road which will larer
adjoin the ultimate six-lane freeway.,
By carrying out this construction now,
it will be possible to operare this por-
tion of the route as a four-lane divided
highway by urilizing the existing pave-
ment for northbound rraffic and the
west frontage road now under con-
struction for southbound craffic. The
contract allorment is $568,000,

Designs are now being completed on
the portion of the Newport Freeway
between the Santa Ana Freeway and
its junection with the Riverside Free-
way, For this 8.4 miles, the 1960-61
fiscal year budger contains an irem of
§8,800,000 for construction of a four-
lane freeway, It is anticipared thar this
project will be advertised during the
carly parr of 1961.
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The relocetion of o swction of U.5. 101 Allernoie in the Pocific Polisodss oiide oren hoi been completed.

FE AR

™ -

An wmerial view weitword of the San Bernordino Gelden Stofe Freswayn interchange eost of downiown
Los Angeles.
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This asrial view westword showt o sew section of the Riverside Freswsy in Orange Counly with the
Placantia Avenue overcrossing in the foregreund,

Ojal Freeway

A section of the Ojai Freeway be-
tween existing US 101, in the City of
Ventura and 0.4 mile south of Mills
School was completed o four-lane
freeway standards in 1956.

Preliminary plans for improving the
section berween 0.1 mile south of the
Southern Pacific Railroad tracks and
Foster Park have been completed inso-
far as the geometric design and grades
are concerned. This permits protection
of the right-of-way in areas where
commercial developments are active.

Studies are now in progress looking
toward the locaton for this freeway
extending from Foster Park to the City
of Ojai. As soon as these studies are
completed, a public meeting will he
held to inform the public officials,
property owners and interested parties
as to the details.

Pamono Freeway

The California Highway Commis-
sion on October 28, 1959, adopted a
freeway routing for 2.3 miles of the
Pomona Freeway in the Monterey
Park-Montebello area between Woods
Avenue and Potrero Grande Drive.

14

This recent adoption together with
the previously adopred pordons by ac-
dons of the California Highway Com-
mission on April 21, 1954; April 20,
1955; June 21, 1955, and November 20,
1958, completed the location of the
freeway betweeen the Santa Ana Free-
way and Pomona,

Aenial survevs are under wav on the
recently adopted portion and prelim-
inary design work has been started. De-
sign work is continuing on the west-
erly portion between the Santa Ana
Freeway and Woods Avenue, and
discussions have been held with the
City of Los Angeles and Los Angeles
County relative to freeway agree-
ments,

Freeway agreements covering the
casterly portion berween Potrero
Grande Drive and Bres Canyvon Road
{Route 19} have been execured with
Los Angeles Coonty and presented
to the City of Industry. The east-
erly portion of this route, which
rraverses the San Gabriel Valley in the
vicinity of the Gity of Industry, is cur-
rently in a transitional stage from agri-
culrural usage to industrial and residen-
tial usage. Close co-operation berween

the Division of Highways design engi-
neers and the local governmental engi-
neering staffs and the engineers for the
property owners engaged in develop-
ment has worked out to mutual advan-
tage of all parties concerned by co-
ordination of design efforts, Thas is a
good example of the murual benefits
obtained when there has been adoprion
of a freeway location by the California
Highway Commission well in advance
of private property developments.

Pecific Const Freeway

From the City of Oxnard in Venmra
Counry, 18.1 miles of US 101 Alter-
nate has been adopted by the California
Highway Commission as a part of Pa-
cific Coast Freeway., Of this section,
the northerly 7.2 miles from the Ciry
of Oxnard to Calleguas Creek was
completed to full freeway standards
November 15, 1957, at a cost of §2,-
00,000,

In 1955, at the time a stace beach was
being developed along this highway in
Orange County, the Highway Com-
mission adopted a 4.5-mile length of
Pacific Coast Freeway from Hunting-
on Beach o Newport Beach. The
purpose of this adoption, upon which
45 yet no construction has been carried
out, was to protect this state highway
s0 that its effecoveness as a rraffic-
carrying artery would be preserved.

Another section, also in Orange
County, 0.7 mile in length, was adopred
by the California Highway Commis-
sion to provide an extension of this
roure o connect with the new San
Diego Freeway at Serra Juncoion in
the vicinity of Doheny Park. Con-
struction in the estimated amount of
$117,000 is now being carried out on
this unit in connection with the con-
tract now under way on the San Diego
Freeway from San Clemente to San
Juan Capistrano,

During 1959, the consulring firm of
Moran, Proctor, Mupeser, & Rurledge
completed comprehensive investiga-
tions and studies of landslide condirions
along the Pacific Palisades and in ad-
jacent arcas to the Pacific Coast High-
way in the Cities of Santa Monica and
Los Angeles and in the Los Angeles
County ares for a short distance to the
west of the incorporated areas. This
engineering study of sliding conditions
in the Santa Monica ares was author-
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ized by the 1957 Legislarure which
provided the sum of $300,000 for chis
purpose. A copy of the report has been
filed with the State Legislature. The
State Department of Public Works in
co-operation with the Cities of Santa
Monica and Los Angeles, and the
County of Los Angeles is currently
preparing a review thereof which will
also be presented to the Legislature,
This study will provide comprehensive
engineering data which will be valuable
in derermining future development of
properties along the Palisades as well
as of Pacific Coast Freeway,

Pasadena Freeway

The Pasadena Freeway is 8.2 miles
in length, extending from the four-
level structure near the Los Angeles
Civic Center to Glenarm Street in Pas-
adena. The first unit, a six-lane free-
way, was completed and opened to
traffic on December 30, 1940, The last
unit of construction on this freeway
was completed and opened to traffic on
September 22, 1953, The total cost of
the Pasadena Freeway was §11,800,000.

The southerly two miles of this free-
way that is referred to as the Elysian
Park section is an eight-lane freeway
and it is now carrying, according to
the 1959 traffic count, an average daily
traffic, of 118,000 vehicles.

At the southerly end of the Pasadena
Freeway, 1959 traffic counts indicate
the average daily traffic using the four-
level interchange system with the Har-
bor and Hollywood Freeways to be
324,000 vehicles.

Riverside Freowoy

The Riverside Freeway was offi-
cially named by the California High-
way Commission in October 1957. The
19.1 miles in District VII comprise
portions of State Highway Routes 17§
and 43 from juncrion with the Santa
Ana Freeway near Buena Park to the
Riverside county line. There are 6.1
miles of full freeway and 13.0 miles of
expressway in this district.

The last section of construction, 2.7
miles in length, extending from Spadra
Road in Fullerton to Placentia Avenue
in Fullerton and Anaheim, was opened
to public traffic November 18, 1959,
This was the last unir of construction
to complete the Riverside Freeway
cither as a four-lane expressway or a
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four-lane full freeway throughout its
entire length in this district.

The last unit of the Riverside Free-
way was awarded under a 300-work-
ing-day eontract to Ukropina, Polich,
Kral and Ukropina on September 19,
1958, and was fully completed in Janu-
ary 1960, The contract allotment was
£2.609,000,

Five of the hriilgﬁi on this section
are composite welded steel girders with
reinforced concrete decks on rein-
forced concrete bents and aburments.
The sixth, the Lemon Street Over-
crossing, is of reinforced concrere box
girder construction on reinforced con-
crete bents and abutments. All bents
and abutments are on drilled cast-in-
place concrete piles except for the
bents of the Lemon Street Overcross-
ing which are on spread footings. At
the North Anaheim Overhead the free-
way crosses over the main line track
between Los Angeles and San Diego

of the Santa Fe Railroad and also over
a branch line track of the Union Pacific
Railroad.

The freeway is on embankment ex-
cept at the westerly end where it is
depressed at Lemon Street and Spadra
Road. With the exception of approxi-
mately 80,000 cubic yards of roadway
excavation obrained from the depressed
freeway section near Lemon Strect and
from excavation at Cross sircers, em-
bankments were constructed using im-
ported borrow from various sources.
part of the contract was the excava-
tion of the Raymond Street Retarding
Basin for the Orange County Flood
Conrtrol District which provided 236,-
000 cubic yards of borrow. The basin
site was approximately one-fourth mile
south of the freeway. Approximately
135,000 cubic yards of borrow was
obrained from the Plicentia Avenue
Retarding Basin, also owned by the
OCFCD near the easterly end of the

Logking west olong o mew isdion of the Yenturo Freowoy through the Woedlend Hills aree in the San
Fernondo Valley. In the forsground is the Topanga Avenue iniwrchangs.
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project. Arrangements ro obrain mare-
rial from this site were made by the
contractor. An addicional 520,000 tons
of imported borrow and imported sab-
base material were obtained from the
site of a future settling basin on prop-
erty owned by the Orange County
Water District. Arrangements [or use
of this site for imported borrow were
made by the State in advance of the
contract and the use of rhis site was
at the contractor’s option. The site is
approximately two miles east of the
easterly end of the project and the
material was hauled in bottom-dump
trucks with semitrailer and trailer.
The volume of approximately 5,700
cubic yards of concrete used in drain-
age structures exceeded the 4,400 cubic
vards used in the construction of the
six bridges. In the vicinity of East
Sereet a triple 10 x 7-foor reinforced
concrete box culvert 760 feet in length
was constructed across the freeway
and East Street on new alignment of
Carbon Canyon Wash Channel. On
completion of the culvert the flood
control districr excavated an earth
channel connection downstream to the
Raymond Street Retarding Basin and
an earth pilot channel upstream for a
distance of approximately 1,500 feet
to join the existing channel. Furure
improvement of this channel upstream
is planned by the flood control district.

San Bernordine Freeway

The San Bernardino Freeway was
completed throughout its entire length
of 30.6 miles from the Santa Ana Free-
way near the Los Angeles River to the
San Bernardino county line in Clare-
mont during 1956. A complere descrip-
tion of this freeway was given by Dis-
trict Engineer Lyman R. Gillis in Cali-
formia Highways and Public Works,
July-Augusr 1956, Since thar time
many improvements of a more or less
minor nature have been made,

During 1959, in connection with the
contract under way on the Golden
State Freeway, a substantial improve-
ment in the alignment of 1.4 miles of
the San Bernardino Freeway has been
complered and is now in use by public
traffic. The curvature has been mate-
rially improved from the Macy Street
Bridge to the Cornwall Streer Bridge.
The change in the alignment of the San

Bernardino Freeway was necessary in
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order to work out satisfactory inter-
change facilities with the Golden Stare
Freeway.

Early in 1960 it is expected that con-
tracts will be started for widening
projects on the San Bernardine Free-
way for which there are allocations in
the 1959-1960 fiscal year budget. These
widening improvements are as follows:

San Drimas Avenue to San Bemardino
county lme—5.7 miles—widening from
four lanes to six lanes—$1.500,000, (Bids
opened January 28, 1959.)

Rosemead Boulevard o Poente Avenue—
6.5 miles—widening from six lanes o
eighr—§2,250,000.

From Long Beach Freewsy o Rosemead
Boulevard—1.3 miles—widening from six
lames o cighr—$§2 000,000,

From the latest 1959 traffic counts,
the average daily traffic on the San
Bernardino Freeway in the viciniry of
Soto Streer is 112,000 vehicles.

San Dicge Frooway

The route of the San Diego Freeway
extends from junction with the Golden
State Freeway near the San Fernando
Reservoir on the north to the San Diego
county line in San Clemente on the
sourth. It is 90 miles in length, Portons
of this route are construcred, under
construction or budgeted for construc-
tion and on other sections of the roure
right-of-way is being acquired and
freeway design is in progress. Two
projects are under construction now:
in West Los Angeles between Venice
and Jefferson Boulevards, and in
Orange County between San  Juan
Capistrano and San Clemente,

The West Los Angeles contract be-
rween Venice and Jefferson Boulevards
consisting of an eight-lane freeway 2.32
miles in length was awarded to Guyv F.
Atkinson Company on October 17,
1958. The contract allotment is §5,257,-
300. The work includes grading and
surfacing with portland cement con-
crete on cement-treated subgrade, nine
bridges (all undercrossings) and 21 re-
taining walls; the major portion of the
embankment is comprised of 1,050,000
cubic yards of imported borrow and
originated from the Mulholland Sum-
mit Cut approximately 10 miles north
of the eontract limits. This cut is lo-
cated at the crest of Sepulveda Canyon
nestled in the middle of the Santa
Monica Mountains at the intersection
of the furure San Diego Freeway and

scenic Mulholland Drive. The Guy F,
Atkinson Company was the third con-
tractor to haul material from this site
and the roral vardage removed ro dare
approximates 4,250,000 cubic yards
with an equal amount remaining to be
excavared under a future contracy. The
vardage involved approximares very
closely the "Big Cut” of the Carquinez
Bridge project (see the article in the
January-Febroary 1959 ssue of Cali-
fornia Highways and Public Works),

The design provides for 1:1 cut
slopes with a 30-foor wide bench ar
every 60 feer in elevation or a 114:]
basic slope with a maximum cut face
of 310 feet just southerly of old Mul-
holland Drive.

To date three bridges on the West
Los Angeles job are completed; three
are in the deck construction stage; one
in aburment wall construction; one in
the pile drilling stage; and the remain-
ing one being excavared to bottom of
fooring grades. The contractor antici-
pates paving operations to start in the
middle of April 1960 with completion
of the contract to be in June 1960,

Bids were opened on February 19,
1959, on a section of the San Diego
Freeway in Orange County, berween
1.4 miles south of State Sign Route
74 (Ortega Highway) in Capistrano
Beach and Avenida Ramona in the City
of San Clemente. The 7.7-mile con-
tract, awarded on March 3, 1959,
Guy F. Atkinson Company at a hid
price of $6,117,307, is expected to be
completed in December 1960. The six-
and four-lane freeway, work on which
started on April 8, 1959, is being con-
structed on new alignment approxi-
mately one-half mile norcherly and in-
land of present US Highway 101.
Bridge construction, drainage struc-
tures and grading operations are the
major items of worlk thus far, with the
contract 35 percent complered. Drain-
age facilities include four reinforced
conerete arch culverts.

In the 1959-1960 fiscal vear budger,
there are three allocations for construc-
ton on the San Diego Freeway thar
total $17,600,000, and in the 1960-61
fiscal yvear budget there are also three
allocations for further construction on
this freeway, that toral $27,650,000, all
six items of which are scheduled for
advertising during the year 1960,
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These allocations will accomplish the
following:

(1) Completion of the San Diego
Freeway through the Santa Monica
Mountains to provide 14.3 miles of
continnous freeway from Jefferson
Boulevard in Culver City to Burbank
Boulevard north of Ventura Freeway,
and, in addirion, provide for grading
future freeway construction northerly
from Burbank Boulevard to Nordhoff
Streer. Further grading for furure free-
way northerly from Nordhoff Street
to the northerly terminus of the San
Dicgo Freeway at junction with the
Golden Stare Freeway will be done in
connection with construction going
forward in 1960 on the Golden State
Freeway in this vicinity which is A-
nanced from 1960-61 fiscal year funds;

(2} Strocrures and approaches on
the San Diego Freeway between Man-
chester Boulevard and Vesta Street in
the Gity of Inglewood,

(3) Completion of a nine-mile length
of the San Diego Freeway from 174th
Streer in Torrance to the Long Beach
Freeway ar the westerly oumskirts of
Long Beach. This will also include in-
terchange facilities with the Harbor
Freeway and the Long Beach Freeway.

Right-of-way acquisition is in prog-
ress fimanced from the $22,825,000
budgered in the 1959-60 fiscal vear.
The extensive program of right-of-way
acquisition on the San Diego Freeway
will continue since the California High-
way Commission in the budget for the
1960-61 fiscal vear allocated §14,600.-
000 for rights of way on the San Diego
Freeway.

The San Diego Freeway was com-
pleted and open to traffic from Bur-
bank Boulevard to Vallev Vista Sereet
in San Fernando Vallev (along with
a portion of the Ventura Freeway), a
distance of 1.2 miles, on July 3, 1958,
ar a construction cost of $2,838.000: on
the West Los Angeles side of the Santa
Monica Mountains, two miles were
added between Casiano Road and Ohio
Avenue in 1957 at a cost of more than
$4,500,000; and on February 19, 1959,
3.6 miles were added berween Ohio
Avenue and Venice Boulevard at a cost
of §6,190,400,

Considerably more mileage of the
San Deigo Freeway has been con
structed in Orange County since early

Januvary-February 1960

losking northwast loword the Harbor Freewoy with the Lon Angeles downiown area in fhe foregroesd
showing porking spoce oreas which hove become ovallable os abiolete bulldings ore form down

Amsther section of the San Diego Freeway in Oronge County hos been completed, This southword view
showi the Miguel Rood-El Tore Read Inferchonge.
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An interconnedting roodway h being constrected batween U5, 101 (foregrownd] and the Son Diego Free-
way (background] in the Capistrane Beech ares. The view is sovward,

1058, when a $899,000 contract ex-
tended it from junction with rhe Santa
Ana Freeway near El Toro Marine
Corps Air Station to Niguel Road. On
August 13, 1959, an eight-mile section
costing 4,099,900 was opened from
Niguel Road to Trabuco Creek, where
it joins another four-mile section
through San Juan Capistrano com-
pleted on December 1, 1958, under
$4,233,200 contract. The southernmast
San Diego Freeway project through
San Clemenre to the San Dicgo county
line, 1.8 miles, was completed on Octo-
ber 20, 1958, at a cost of $2,724,000.

San Gabriel River Freaway

Construction plans are now in prepa-
ration for the entire 22.6 miles of the
San Gabriel River Freeway extending
from the Garden Grove Freeway in
Orange County to the San Bernardino
Freeway in Los Angeles County. Inter-
change facilities will be provided be-
rween this freeway and the San Diego,
Garden Grove, Artesia, Pomona and
San Bernardino Frecways, as well as
with major county roads and city
Strects.

This freeway passes through por-
tions of the Cities of Norwalk, Santa
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Fe Springs, Baldwin Park, Long Beach,
Downey and Industry. Freeway agree-
ments have been executed by all of
these cities and also Los Angeles
County, except in the case of the City
of Industry which now has the State’s
proposal under discussion with favor-
able action anticipated in the near fu-
ture, Right-of-way acquisition, look-
ing roward future construction when
funds are available, is in progress.

Tarminal lsland Bridge

The Highway Commission on Au-
gust 28, 19359, adopred as freeway the
I.6-mile length of the location routing
for the proposed San Pedro-Terminal
Island Bridge in Los Angeles County.
This freeway route adoption extends
from Harbor Boulevard in San Pedro
to Mormon Streer on Terminal Island,
The action by the commission fol-
lowed a public meeting held in San
Pedro on June 25, 1959, Financing has
been arranged including a proposed
$6,000,000 revenue bond issue by the
California  Toll Bridge Authority,
Rights-of-way are being acquired, and
it is expected that this project, esri-
mated to cost abour §20,000,000, can
go to coneract in mid-1960,

Sonto Ana Freeway

The Santa Ana Freeway is now com-
plered throughout its entire length of
43.1 miles between the Los Angeles
Civie Center in Los Angeles County
and junction with the San Dicgo Free-
way near El Toro MCAS in Orange
Counry.

Two important items of reconstruc-
rion were completed during 1959 on
the Santa Ana Freeway. Two bridges
were built that were made necessary
in connection with Orange County
flood control developments thar were
completed on February 27, 1959, at a
cost of §192,000, The neccessary con-
struction to convert the old four-lane
freeway to six-lanc widch for 4.3 miles
berween Rosecrans Avenue and Buena
Park, costng approximately $1,100,-
000, was completed May 12, 1959. The
Santa Ana Freeway is now completed
to six- and eight-lane standards be-
tween the Los Angeles Civic Center
and rhe Ciry of Anaheim, and ro four-
lane standards sontherly thereof.

Included in the 1960-61 fiscal year
hudget is an item of $800,000 for wid-
ening the Santa Ana Freeway from six
lanes to eight lanes from the Long
Beach Freeway to Atlantic Boulevard.
Relative to this widening a public
meeting was held in Los Angeles on
December 1, 1959, It is anticipated thar
this widening construction will be ad-
vertised early in 1960. From the latest
1959 traffic counts, the average daily
traffic on the Santa Ana Freeway in
the vicinity of Soto Screer is 142,000
vehicles.

Sante Monico Freewoy

The Santa Monica Freeway is 17.2
miles in length extending from the
Santa Ana Freeway near Soto Screet in
East Los Angeles to Linceln Boulevard
in Santa Monica. It is a part of what
is called “the Los Angeles Freeway
Loop" and as such was described in
detail by District Engineer Lyman R.
Gillis' illustrated story published in the
Seprember-October 1959 issue of Cali-
fornia Highways and Public Works.
Since this story was written, the Peter
Kiewit Sons' Company contract for
bridge structures on the Santa Monica
Freeway over the Los Angeles River
and the Santa Fe and Union Pacific
Railroads was completed and accepted
December 1959,
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Included in the 1959-60 fiscal year
construction program are three proj-
ects on the Santa Monica Freeway ex-
tending from Eighth Streer at the west
end of the now mmpl:ted Los Angeles
River Bridge that is now completed to
Oak Street, immediately west of the
Harbor Freeway. Budget items for
these three projects total §24,700,000,
It is anricipated thar contracts will be
advertised for this construction, to
be financed from 1959-60 fiscal vear
budget allocations, early in 1960.

In the 1960-61 fiscal vear budger,
there is an item of §5,000,000 to extend
construction on the Santa Monica
Freeway westerly for 0.4 mile from
Oak Streer vo Hoover Streer. It is an-
ticipated that contract for this work
will be advertised during the early
part of 1961.

Engineering, design and preparation
of contract plans are now in progress
on all remaining sections of the Santa
Maonica Freeway from Hoover Street,
Los Angeles, westerly to Lincoln Bou-
levard in Santa Monica. Right-of-way
negotiations are also in progress. From
Hoover Street to La Cienega Boule-
vard, at present writing, 36 percent of
the necessary right-of-way has been
obtained. On the section from La
Cienega Boulevard to Lincoln Boule-
vard, 27 percent of the required right-
of-way has been obtained.

Santa Paula-Santa Clare River Freeway

Two sections of State Sign Route
126 have been adopted as freeway by
the California nghwav Commission.
These toral 19.3 miles n length and
extend from the Ventura Freeway to
Orcurt Road near Santa Paula and
from the Los Angeles-Ventura county
line to US 99 near Castaic Junction.

For the freewsy section between
Ventura and Santa Paula, acquisition
of right-of-way is proceeding rapidly.
To date approximately one-fourth of
the total of 330 parcels has been ac-
quired. Construction plans for the 5.5-
mile section between the Ventura
Freeway and Wells Road are nearing
completion. Contract plans for the
easterly portion berween Wells Road
and Santa Paula are progressing rap-
idly.

’ Ventura Freaway

Design and preparation of contract
plans continue on the Ventura Free-
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way hetween the west city limits of
Los Angeles and the Santa Barbara
couney I|ln+.: to convert all remaining
expressway sections to full freeway
status.

Bids were opened February 11, 1960,
for construction of a 4.6-mile section
through the City of Ventura from 0.3
mile east of Telephone Road to Palm
Street. The 1959-60 fiscal year budger
contains an allotment of §9,341,000 to
finance this construction. Another sec-
tion to the west, three miles in length
between Palm Street and the Southern
Pacific Ruilroad Solimar Overhead, is
tencacively scheduled for contract ad-
vertsing in the summer of 1960, The
1960-61 fiscal year budger allocates
§6,500,000 for financing this construc-
tion, Included in this latter project is
an interchange and connection with
US 399, the Ojai Freeway.

West of the Ventura River to the
Santa Barbara county line, alignment
has been set, including realignment out
in the ocean at the Chanslor-Western
Oil Refinery. Construction to four-
lane freeway with right-of-way for six
lanes is proposed. A public meeting was
held on March 10, 1959, for the pur-
pose of acquainring the public with
plans for this section of US 101 north
of the City of Ventura. At this same
meeting sections of the Ojai Freeway,
US 399, and the Coast Highway (US
101 Alternate) adjacent to the Point
Mugu Missile Base were discussed.

On February 17, 1959, a two-mile
link of full freeway in the San Fer-
nando Valley area of the City of Los
Angeles from the Hollywood Freeway
at Moorpark Street west to Laurel
Canyon Boulevard, at a construction
cost of $4,466,400, was complered.

Currently there are two other proj-
ects under construction on the Ven-
tura Freeway within the city limies of
Los Angeles, in the San Fernando
Valley.

The most easterly construction proj-
ect on this freeway is that lying be-
tween Laurel Canyon and Sepulveda
Boulevards, under contract since July
8, 1958, to Peter Kiewit Sons’ Com-
pany. This project is 4.3 miles in length
and was let at a contract bid of §8 898, -
472. In addition to the main Ventura
Freeway, construction includes reloca-
tion of Mulholland Drive over the

furure San Diego Freeway through the
Santa Monica Mountains.

Plans on the main contract call for
grading, structores and paving eight
lanes of concrere on cement-treared
subgrade. Major contract items include
2,450,000 cubic yvards of roadway ex-
cavation, 7,950,000 mile-vards of haunl,
217,500 rons of imported subbase mate-
rials, 164,000 tons of untreated base,
§1,500 cubic yvards of concrete pave-
ments in widths of 24 feer, 32,480
cubic vards of bridge concrete, 66,060
lineal feet of concrete and steel piling,
1,800,000 pounds of structural steel,
1.02 miles of sanitary sewer pipe, and
2.7 miles of storm drain pipe. The
estimated completion date of this Ven-
tura Freeway project is for late March
or early April 1960,

Bids were opened on Auogust 14,
1958, for a second construction con-
tract on the Ventura Freeway between
Encino Avenue and Kelvin Avenue in
the City of Los Angeles, a distance of
3.9 miles.

The low hidder was Oberg Con-
struction Corp, and Oberg Bros. Con-
struction Company at $5,312,645.

Work consists of grading and sur-
facing for an eight-lane freeway with
portland cement concrete on cement-
treated subgrade, eight bridges, six
pedestrian  undercrossings and one
pedestrian overcrossing, City streets
were reconstructed where they join on
and off ramps and Burbank Boulevard
was reconstructed on new alignment
to reduce the skew where the freeway
crosses overhead. Completion is ex-
pected for the early part of April
1960,

The 1960-61 state highway budget
contains $4,400,000 for construction of
2.2 miles of the Ventura Freeway from
Buena Vista Street in Burbank east ro
junction with the Golden Srare Free-
way at Griffith Park. This project will
adverrise for bids sometime during
1960,

In addition, construction funds have
been budgered for landscaping the
Venrura Freeway from Colfax Avenue
to the San Dicgo Freeway ($250,000)
and from Encino Avenue to Kelvin
Avenue (5240,000).

+ » - Confinved on page 65
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A new sliptorm paver in operation on the VecorilleDennigon Cul-off (Slete Roule 90) asar Woodlond.

Slip-form

Paving

Hailed as Major Advance
In Construction Practice

By LEIGH S. SPICKELMIRE, Assistant Construction Engineer

P.C.C. slip-form paving made its
debut in Galifornia state highway con-
struction during the late months of
1959, and immediarely became the
focal point of wide interest among
highway engineers who see in the
method not only a major advance in
concrete paving practice bur the po-
tential of reduced paving costs.

Early last year the highway con-
struction industry, represented by the
Griffith Company of Los Angeles,
proposed a demonstration of the capa-
bility of a slip-form paver manufac-
tured by a California firm, Their plan
was to pave a trial section in the Los
Angeles River channel invert contract
they then held with the Corps of En-
gineers under simulated highway con-
ditions for evaluation by the Division
of Highways. This proposal was ac-
cepred and as a resule of critical re-
view and testing of the 24-foot wide
concrete slab eonstrocted in thar trial
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section Mr. G. T. McCoy as State
Highway Engineer authorized the use
of the slip-form paving method in
state highway construction on an ex-
perimental basis,

Two paving contractors, Gordon
H. Ball, Inc., of Danville and Griffith
Company of Los Angeles, immediately
requested permission to employ the
revolutionary method on several of
their going highway contracrs.

Three Jobs Chosen

Contracts selected for the initial
slip-form pavement construetion in
California were:

Contract 60-3TC9-FI, road HI-Yal-
90-A BWin., Gordon H. Ball and
Gordon H. Ball, Inc., contractor. This
project, located near Woodland, in-
cludes the construction of approxi-
mately 14 miles of two-lane 24-foot
wide P.C.C. pavement, and in two
interchange areas the ultimate four-

lane divided section is being built, re-
quiring 47,800 cubic yards of Class B
concrete,

Contract 60-10TC4-F1, road X-Yol-
i-A, Gordon H. Ball and Gordon H,
Ball, Inc., contractor. This project
joins the sourh end of the above con-
tract at Putah Creck and extends the
24-foot wide two-lane P.C.C. pave-
ment approximately six miles farther
to the south, requiring 17,070 cubic
yards of Class B concrete,

Contract §9-6TC10-F, road VI-Fre,
Mad-4-C,A, Griffith Company, con-
tractor. This project, located imme-
diately north of Fresno, includes con-
struction of approximarely 151 miles
of 24-foor wide P.C.C. pavement, 7.70%
miles of four-lane divided freeway, re-
quiring 47,400 cubic yards of Class B
concrere,

The two contracts with Ball which
adjoin as indicated above, were adapted
o a continuous paving operation from
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one end to the other and were in many
aspects equivalent o a paving project
approximarely 20 miles in length
amounting to a total of 64,960 cubic
vards of concrete,

Paver Described

The slip-form paver used consists
essentially  of two self - propelled

crawler track assemblies with treads
20 inches wide and 18 feet long which
support the main body through four
heavy duty hydraulic rams, two at
each track assembly. The main body
consists of the structural sappore
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A tensioned piono wire is ingtolled fo guide the wip-lorm pover,

members, a traveling receiving hop-
per, a fixed full width feed hopper,
full width transverse vibrating tubes
mounted in the throat of the feed hop-
per, a primary screed or extrusion
meter which is full width and 80
inches fore and aft, a secondary screed
or transverse float which is full width
and approximarely 24 inches fore and
aft, a transverse weakened plane joint
cutting bar mounted between the
primary and secondary screeds, slab
depth side forms 15 feer long beneath
the main body, a “V"-shaped finish
float at the rear, a longitudinal weak-

ened plane joint cutrer mounted near
the apex or leading end of the “V”
floar, a riming device at the rear of
one track assembly for automatic in-
terval control of transverse weakened
plane joints, a 100-kva. diesel gener-
ator power supply, a control panel
for the operator, and an elecrrical
guidance system. Multiple lengths of
trailing forms 15-feet each are ar-
tached as necessary to the rear end
of the side forms beneath the main
body.
Reinfarcing Stecl Used

In order to provide for installation
of 30-inch lengrhs of No. 4 reinfore-
ing steel as tie bars across the longi-
rudinal center joint an apparatus was
developed on the job prior to start of
work on the initial Diserier 11 con-
tract, This apparatus artaches to the
front places ulE the feed hopper and
consists of two reels of baling wire
and a drum guide arrangement.

The device is designed to feed two
strands of baling wire over the guide
drum and into the center of the slab
at middepth. Adequate room is pro-
vided between the reels of baling wire
and drum guide for an operator to
affix rie bars at 30-inch intervals by
twisting o strand  of baling  wire
around each end of the bar.

Steady bur light rtension s main-
rained in the baling wire by the for-
ward advance of the paver operating
against the resistance of previously in-
stalled bars.

Perhaps the most important distin-
guishing characteristic of this slip-
form paver is the guidance system
which maintains the machine on pre-
derermined alignment and grade for
the completed pavement.

Such guidance is  accomplished
through the use of a meticulously ac-
curare installation of two lines of ten-
sioned 16- or 18-gage piano wire at
pre-established and constant lateral
and vertical offser from each edge of
pavement. These wire lines serve as
guides for the paver.

Feelars Actuate Switches

Sensing clements which  operate
along these wire guides are artached
to the main body of the paver and
consist of a slotred feeler, which strad-
dles the wire, together with sensitive
limir switches which are actuared by
the feelers.
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e TR

A close-up of the paver showing the left front elevation confrol probe possing by o stoke with the
stesring confrol probe just behind tha stake,

eSO

A eloze-up of the right rear elevation confrol probe en the siip-farm paver,

Five of these sensing elements, or  fecler in horizontal configuration and
probes as they are referred to, are  furnish elevation control while one
used. Four are mounted with the element is mounted with the feeler

in vertical configuration for steering
control.

Probes for elevation control are
mounted ar each corner on the main
body by extension arms which posi-
rion the elements around and clear of
the track assemblies so thar the feelers
are over the wire guides.

Fach elevation control probe trig-
gers the operation of one of the hy-
draulic rams. When a signal is trans-
mirted from any one of the probes
the hydraulic ram corresponding to
the position of that probe either raises
or lowers. In raising or lowering, the
ram moves the corresponding corner
of the main body of the machine up or
down which, since the probe is ar-
tached therero, repositions the probe
in relation to the wire guide and ends
the signal for correction. As the main
badv of the machine raises or lowers
the screeds are raised or lowered also
because they arc artached integrally
thereon.

The cumulative effect of the oper-
ation of all four elevation control
probes is to continuously maintain the
screeds of the paver in proper attitude
and position in respect to the preser
wire guides.

Autematic Control

Alignment or steering control is
provided through the operation of one
probe which can be mounted at either
forward corner of the paver. This
probe furnishes control automatically
over the differential speed of the two
independently propelled track assem-
blies.

Subgrade Preparation

Gordon H. Ball, Inc., forces began
construction of cement treated sub-
grade on the job near Woaodland
(60-3TC9-FI) in Seprember and com-
pleted this work for the entire con-
tract, 210,000 square vards, in eight
working days, All C.T.S. construction
was performed before starting the
paving operation.

Subgrade construction consisted of
cement treating four inches of 1Y-
inch maximum untreated base aggre-
gate, 26 feet wide. '

Flimination of side forms by the
slip-form operation enabled construc-
tion of the cement treated subgrade
12 inches beyond the edges of the
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A rear view af the alip-farm pavar.

concrete pavement on either side for
berter control of edge pumping by
the completed slab.

The material to be rreated was al-
ready in place on the roadway, Thus
construction procedures consisted of:
{1} bringing the top of compacted
untreated material to proper grade
and cross-section; (2) loosening and
forming the top four inches into two
cqually sized windrows side by side
on the roadbed; (3) distributing the
proper quantity of cement into notches
formed in the top of each windrow;
(4) mixing; (5) spreading and com-
pacting; and (6) finish grading to
final grade and cross-section.

Normal procedure for header board
paving involves similar general proced-
ures for subgrade construction; how-
ever, conventional subgrading equip-
ment operates on the side forms, For
slip-form paving such side forms are
not used and different methods become
necessary. Furthermore, very accurate
subgrade both under rhe track assem-
blies as well as under the pavement is
needed for optimum performance of
the paver and minimum overrun of
concrete quantities,

Longitudinal Space Reduced

Ball's method was to do initial grad-
ing and windrowing with a motor
grader operated to blue tops set by his
forces from the engineer's control
stakes. Control stakes were set ar the
lateral offser of 3.71 feer, which would
conform to the offset of the control
wire to be installed for the subsequent
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paving eperation, at the elevation for
bottom of pavement, and at 50-foor in-
terval along line. Where vertical curves
were encountered the longitndinal in-
rerval berween control stakes was re-
duced to 25 feet.

Cement was distnibured on the wind-
rows with a distributor and mixing
was accomplished with a large self-
propelled road mixer. [nital spread of

)

The belt conveyor dischorge for the poving mixers.

the mixed subgrade marerials was ac-
complished with a spreading device on
the mixer.

Following initial compaction a trac-
tor-towed  spreader with  automatic
hvdraulic controls for control of cross-
slope and longitudinal grade was em-
ploved to perform finish grading.

During the aperation of this tractor-
towed automatic spreader, Ball's stak-

A fractortowed spreoder with oufometic hydrouvlic controls does the finish groding of cement-treafed
subgrode,
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A ftripla batch plont sef up for the Veeoville-Dunnigan Cufoff praject nsar A rear view of a mixer discharging cemani-freated subgrode motarial,

Winters,

A frant view of o mixer for comenitreated subgrade showing the bucke! conveyor.
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ing crew kept constant check of both
the finished grade and the cross slope
by use of templaces,

With the application of an asphaltic
curing seal the subgrade was ready for
pavement construction,

Construction of cement treated sub-
grade by Griffith Company on their
contract near Fresno varied from that
described above. In this instance the
materials to be treared were not already
in place when the operation was started
bur were imported and spread in a
single windrow through an enlarged
spreader box as part of this phase of
work, Cement was distributed to this
single windrow with a distributor sim-
ilar to that used by Ball; however, the
most significant change was in the
equipment used for mixing,

Assomble Soli-propelled Unit

In order to mix the outsized wind-
row comprising all materials for a
4-inch-decp treatment 26 feet wide,
Griffith employed a self-propelled
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pugmill mixer assembled by their own
forces.

This unique machine, labeled irrev-
erently by someone as “the Monster,”
elevates all marerials in the windrow
by bucker conveyor onto an overhead
enclosed belt which feeds the forward
end of a double-shafred pugmill mixer.
Mixed materials are discharged onto
the subgrade in twin windrows,

Spreading and compaction s per-
formed conventionally with blade and
rollers and final grading is perfarmed
to hlue tops by a blade with antomatic
control.

Paving Operation

For his jobs in Districes 1T and X,
Ball urilized a triple barch plant, Ini-
tially this plant was charged by a single
clamshell shovel. During later stages of
the work a belt conveyor was added
for charging the sand.

Pay Loads Maintained

For transporting the dry barches to
paving mixers on the grade Ball uri-
lized his big fleer of fast and large
batch trucks with specially designed
six-batch bodies. This efficient lineup
of bateh rrucks with their driver-con-
trolled air-actuared batch gates and
big pay loads maintained a fast-paced
schedule and eliminated the conven-
tional dump men at each mixer.

Mixing was performed by a pair of
dual drum pavers. And, in keeping
with the multitude of other innova-
tions on these three spectacular jobs,
each mixer was modified to discharge
the mixed concrete by belt conveyors
instead of the usual bucket.

These 30-foot self-driven belt con-
veyors were specially constructed and
were mounted on reinforced booms
controlled by the mixer operator.

The two mixers are operated on the
pavement subgrade side by side imme-
diately in advance of the slip-form
paver. Openings ar approximartely 500-
foot intervals are made in the wire
guides to permit ingress and egress of
the batch trucks which line up on the
subgrade in front of the mixers.

As paving progresses this entire
equipment train progresses down the
grade at approximately eight feet per
minute. When one opening in the
wire guide is passed by the batch
trucks and another is opened up,
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workmen quickly splice in the miss-
ing portion of wire and the operation
continues without interraption.

The slip-form paver with its insa-
tiable appetite sets the pace for the
entire operation.

Each mixer moves forward six or
seven feet between ecach barch while
the skip is in the up position. This
puts them in position to discharge the
succeeding batch into the receiving
hopper of the slip-form paver while
the mixer is stationary and the paver
steadily advancing,

Delivery Rate Variss

In order to compensate for varia-
tlons in the rare of delivery of mixed

concrete the paver is provided with
controls at the operator's position for
varying the speed from zero to maxi-
mum paving speed of approximarely
15 feet per minare. This is a rheostat
control for electric propulsion motors
with smooth and infinite change of
speed wirhin the range. Maximum for-
ward travel speed is 32 feet per min-
ure.

Upon discharge of concrete into the
receiving hopper the operator distrib-
utes it laterally into the feed hopper
below by propelling the receiving
hopper from side to side and opening
the gate thereon,

Concrete is vibrated from the feed
hopper under the primary screed and

A clois-up of the slip-form pover dhowing the right rear hydraulic ram in the canter of the phote.
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A device lor installing relnforcing steel on e bars ocron longituding! weaksnad plons joints

A poving mizer chorging the slipform paver during operaliors on the Vumf”l-ﬂl.rrlnhnrl Cut-off job,

consolidated into place as the paver
moves forward.

Ar pre-established intervals, as de-
rermined sutomatically by the dming
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unit, a vibrating tee iron oansverse
joint cutter is hvdraulically rammed
into the fresh concrete. This produces
a ¥-inch-wide groove approximately

three inches deep in the pavemenr.
Since the joint cutter is located be-
tween the primary and secondary
sereeds the second sereed irons our
any irregularity in the surface caused
by cutting the groove,

Immediarely behind and cenrtered
on the secondary screed a vibrating
tool is installed to cur the longimdi-
nal centerline joint, This device pro-
duces a groove approximately Yi-inch
wide and rwo inches deep down che
center of the 24-foot wide pavement,

Trailing Forms Meoded

Artached to the side forms beneath
the main body of the paver are 30 to
45 feer of trailing forms on each side.
Actually the length of trailing forms
can be varied readily by simply at-
taching additional lengchs. Under the
conditions encountered on the District
I and X jobs it was found char 30
feet of trailing forms is adequate.

Floaring freely on the surface of
the fresh pavement between the trail-
ing forms a “V"-shaped float is towed
by an atmachment at the apex. This
chevron float acts to establish the de-
sired finish on the pavement and floats
out many minor deviations particu-
larly at the transverse weakened plane
joints.

Artached just aft of the apex of the
chevron floar a simple jointing tool
finishes the longitudinal joint which
on the Ball contracts was left an open
groove.

Edging and any neccessary hand-
floating and finishing is performed be-
tween the trailing forms and behind
the chevron float

One burlap drag attached to the
rear trailing form cross brace followed
by a second burlap drag pulled by
hand 10 or 15 minutes later completes
the finishing operation.

Curing Seal Applied

A pigmented compound is applied
by hand-operated spray bar ar one
gallon per 150 square feet as a curing
seal. To enable the spray operator o
be in position to reach both sides of
the pavement a self-propelled bridge
is used. The traveling bridge is steered
by a simple braking system through an
automotive rear axle drive assembly.
Efficient operation requires one oper-
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Hond-finishing and edging betwsan the troiling forms.

Applying pigmented curing compound from o meif-propelied bridge,
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A view of the pover showing the "V floof betwean the trailing forms

A clave-up of the paver showing o device cuthing longitudinal weakensd plane jalnt of the center of the
plcfure

ator to steer and one to apply com-
pound.

Job superintendent for Gordon H.
Ball on his District 1ll contract for
§1.4 million is Merrill Dubach; paving
superintendent is Bill Appel; and pav-
ing foreman is Bill Southworth. Hal
Lopez is resident engineer for the
State Division of Highways, and Bill
Cruthirds is paving inspecror.

Ball's personnel on the Distrier X
contract for §1 million are the same,
and George Demetrus is resident engi-
neer for the Stare, with Don Pontius
as paving inspector,

Job superintendent for Griffich's
contract for $3.2 million in Discricr
V1 is Ernie Arant; paving superintend-
ent is Gordon McGrew; and paving
foreman is |. Bitmer. Nelson Humiston
is resident engineer for the State, and
Carl Haney is paving inspector.

Smoky Buses, Trucks
Will Be Controlled

Governor Edmund G. Brown has
announced @ campaign to remove
“yvisible smoke and oily soot from
smoky buses and trucks” from the
Starc's highways, especially where
they pass through populated areas.

He said he is making an urgenrt re-
quest to trucking firms and bus opera-
tors, asking them to bring all such
vehicles into compliance with existing
state laws on the subject by Febroary
15, 1960.

The Governor said he has set that
date for a stepped-up enforcement
campaign by the California Highway
Parrol.

Governor Brown said that he has
been assured by technical experts that
excessive smoke can be cleared up by
proper engine adjustment, and, in the
case of some diesels, by proper fuel

He said the 60 days berween De-
cember 15 and Febroary 15 would
give aoperarors plenty of ome to make
necessary adjustments to comply with
the law. The Governor said that ade-
quate methods of measuring smoke
density are already in use by the Cali-
fornia Highway Parrol,
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An Annual Report
By J. C. WOMACK, State Highway Engineer

Cs! 1FORNIANS have builr a thriving
economy and a bountiful way of liv-
ing on a foundation of mobility—free-
dom of movement afforded by mil-
lions of cars and trucks.

FFavored with diverse industrial re-
sources, expanses of rich farmland,
vast recreational areas, and a mild and
generous climate, the people of this
State have called upon motor trans-
portation and good roads to bind
these assers into a grear and dynamic
sociery.

Today the automobile has an essen-
tial role to play in nearly evervthing
Californians do, The family car serves
as 4 combination shopping cart, com-
mute bus, dump truck, and vacation
liner; and heavy rtransport vehicles
and smaller trucks carry produce, raw
materials, and goods to the manufac-
turer and the merchant,

These close ties berween mator
transportation and day-to-day [living
help to explain why there are more
cars and trucks in California than in
any other srare.

Motar vehicle registraton is now
nearing the 8,000,000 mark, slightly
more than one car or truck for every
two of the State’s 15,550,000 cirizens.
Last year Californians traveled an
enormous total of 65 billion miles on
the State’s roads, streets, and high-
Ways,

The present reliance on highway
travel will become even greater as the
State’s population and traffic conrinue
to increase,

Conservative estimates indicate thar
by 1980 there will be twice as many
cars and trucks as now on the road in
California, and the number of miles
covered each vear on the State's roads,
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The report which appears on
pages 29 through +4 basically
covers the [958-59 fiscal vear,
bur bhas been revised to melude
mpartant developments extend-
ing to December 31, 1959. Cop-
ies of this veport may be obtained
WPON TEQUEst.

This new section of U. 5. Highway 40 mweepi in grocelel cerver throwgh ithe rugged terrain of the Siarro-
Nevoda sail of CoNos. Several lorgessole freeway projech wers compleled on this mejor [nterstole
Highway in 1959,

streets, and highways will be about
three times greater,

Recognizing the importance of ade-
quate highwayvs to serve the acute
motoring needs of the present, as well
as the demands of the furure, Cali-
fornians have given conrtinuing sup-

port to an extensive program of state
highway improvement while exploring
additional methods of transportation
such as rapid rransir.

On the basis of several comprehen-
sive traffic and financing studies since
Waorld War 11, the State Legislarure
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has implemented pay-as-vou-go high-
way development through realistic
USer taxes,

A recent overall study of this type
was the basis for the California Free-
way-Expressway System which was
adopred by the 1959 Legislature, This
statewide master plan calls for con-
struction by 1980 of a 12,400-mile net-
work of controlled access highways
reaching into every corner of the
Stare,

While exerting leadership in these
long-range planning marters, the Leg-
islature has continued t delegate to
the California Highway Commission
the authority and responsibility for
determining highway routes and allo-
caring construction funds,

These legislative policies have in-
sured the continuity of the highway
program, making possible the steady
and orderly construction progress
which has given California a svsrem
of highways often described as the
best in the nation,

Today, California has more miles
of toll-free multilane divided highway
than any other state, and work is
going ahead on new improvements as

the State strives to keep pace with its
still mounting highway needs,

The Stare Division of Highways, a
unit of the Deparrment of Public
Works, handles the day-to-day ad-
ministration of California’s highway
program, working in conformance
with state law and policies of the
Highway Commission. The division is
in charge of all state highway plan-
ning, design, right-of-way acquisition,
construction and maintenance. Its ac-
tivities cover the entire range of high-
way work from large scale freeway
and bridge constructon o small bure
essential mamrenance jobs,

State  highway development and
operation for the fiscal year ending
June 30, 1959, are reported in the
13cth Annual Report to the Governor
by the Dircctor of Poblic Works.
That report conrains sections on each
phase of the highway program. Tt also
includes derailed financial tabulations,
contrace statistics, and other dara,

some of this information, together
with other more recent data, is in-
cluded here.

In 1959 there were significant de-
velopments in the major areas of fi-

This new strofch of highwoy oa State Sign Roule 41 pear Shondon ln San Leis Obipe Counly wou one
of the many highway improvements completed lost year in rural end seesnic areas of Californino,
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nancing, planning, construction, and
highway research:

I. Galifornia suffered a §70-million
sethback, largest of all the states, as
federal financing for the National In-
terstate Highway Program was cur
back sharply,

2, Long-range prospects for high-
way development were brightened,
however, when the Legislature
adopted the monumental Californin
Freeway-Expressway System master
plan (Senate Bill No. 480).

3. Many long - awnited highway
projects were completed, under con-
struction, or budgeted to close free-
way gaps on heavily traveled through
routes or provide new links in che
basic freeway nerwaorks of metropoli-
ran areas.

4, The Division of Highways com-
pleted an importane phase of continu-
ing research on development of center
strip barriers as a means of further
improving the already favorable safety
record of the State's freeways.

Fimancing Emorgency

California's highway program
weathered a period of acute uncer-
tainty about federal financing in 1939
due to shortages in the national high-
way trust fund. Prospects for a dme
were so uncertain that it was neces-
sary to suspend advertising for bids on
new highway projects.

With the largest stake in the inrer-
state program of anv of the states,
California faced the possibility of see-
ing its federal interstate highway ap-
portionment plummet from $250,000,-
000 for 1959-60 to nothing at all for
1960-61.

Fortunately, this threarened toral
reduction did not come about. A par-
tial solution to the federal financing
dilemma was finally worked out in
Washington. This compromise financ-
ing method, however, left California
with about $70,000,000 less in federal
funds than had previously been
counted on for the 1960-61 fiscal vear.

When the 1960-61 federal appor-
tonment for interstate highways was
announced last October, it included
only about §180,000,000 for California
instead of the §250,000,000 which had
been expected under the schedule set
by Congress in the Federal Highway
Acts of 1956 and 1958,
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The extensive revision of plans and
schedules necessitated by the reduced
federal apportionment is reflected in
the 1960-61 Stare Highway Budger
adopred in Ocrober 1959 by the High-
way Commission.

Many important projccts have been
delayed, Right-of-way acquisition has
been curtailed. The orderly processes
of advance planning have suffered.

As Director of Public Works Rob-
ert B, Bradford pointed our in o re-
cent address, the immediate federal
financing crisis is ended and there is
reason o believe thar the interstate
highway program will now go ahead
on a sound basis and gradually regain
its lost momenrum.

“Some time in 1960," Director Brad-
ford said, “we expect to be notified
of our federal interstate apportion-
ment for the 1961-62 fiscal vear. We
hope it will be based on a firm foun-
dation. Certainly nobody wants to
repeat the confusion and controversy
of 1959. We know that congressional
studies of varions phases of the pro-
gram, incloding financing, are under
way, and we trust they will produce
some sound fiscal resules”

Freeway-Exprossway System

California became the first state to
have an official long-range master plan
for a statewide network of limited
access highways on June 19, 1959,
when Governor Edmund G. Brown
signed legislation establishing the 12.-
400-mile California Freeway-Express-
way System.

The plan calls for §10.5 billion in
freeway and expressway construction
during the next 20 vears, assuming
there is no change in the present high-
wiay financing structure. It was
adopted by the 1959 Legislature in
Senate Bill No. 480.

This measure was introduced by
Senator Randolph Collier of Yreka,
Chairman of the Joint Interim Com-
mittee on Highway Problems. It be-
came effective September 18, 1959,

Governor Brown said the signing of
the bill was "a momentous occasion in
our State’s history,

“This will eventually result in link-
ing all cities of 5,000 or more persons,
and it will carry 59 percent of the
total vehicle travel when complered,”
the Governor said.

January-February 1960

Freewoy ond aspresswoy development on U, 5. Highway 101, one of the Stete's main narth-south fraffic
arteriss, iv procesding of o ropld poce. This section of sxpreiiway in northermn Mendocine County wor
opened lag year,

As adopted by the Legislature, the
freeway-expressway system incloded
10,800 miles of highways which were
already under state jurisdiction as part
of the 14,000-mile Srare Highway
Svstem. An addidonal 1600 rmmles of
the freeway-expressway svstem routes
were streets and roads maintained by
cities and counfies or new roads not
vet buile.

Over a 20-year period of use, the
freeway-cxpressway svstem will re-
turn user benefits amounting to nearly
twice the estimared §$10.5 hillion cost,
This means savings in 20 years to the
motoring public of some §20 billion.

Routes in the system have been des-
ignated by the Legislature in a general
wav. In most cases, only the termim
have been named in law,

General legislative descriptions of
this type will provide rthe guidelines
for studies and public discussions lead-
ing to the adoption of more precise
roures and decisions on derails of de-
sign,

Standards for each of the roures,
such as the number of lanes and the
extent of access control, will vary
with local needs and conditions. The

type of facilities to be built will range
from eight-lane full freeway in large
population  centers and on  major
throngh highways to two-lane ex-
pressways in sparsely  settled areas
where there is relatively little traffic.

Provision is also made for continu-
ing review of the freeway-expressway
system plans. The Division of High-
ways s required to submir a progress
report to the Legishture every four
vears, beginning in 1963, and to sug-
gest possible revisions as indicared by
changing growth and economic pat-
terns,

Suggested revisions are to be con-
sidered by the Legislacure through its
own committees and through advisory
committees of city and county offi-
cials which the Legislature may ap-
point.

While work is progressing on routes
included in the system, other state
highways will not be neglected, The
law calls for concurrent improvement
of these highways according to rels-
tive deficiencies and traffic condinons.

Studies leading to the overall plan
were requested by the 1957 Legisla-
ture m Senate Concurrent Resolution
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No. 26. Two years of intensive work
went into the plan, involving the most
comprehensive analysis of motor ve-
hicle traffic, population, and economic
conditions ever developed in Califor-
nia for highway planning purposes.

The Division of Highwavs worked
closely with other agencies in prepar-
ing the plan. A Legislature-appointed
comnittee of city and county officials
acted in a technical advisory capacity,
County and city planning and engi-
neering staffs extended full co-opera-
tion. The Automorive Safety Founda-
rion of Washingron, D.C., and the
Institute of Transportation and Traf-
fic Engineering of the University of
California also assisred.

Conitruction Progross

Hundreds of highway construction
projects were completed throughout
the State in 1959, and at the end of the
vear many others were under con-
struction or budgeted.

By the end of 1959, California had
2,147 miles of multlane divided high-
way in operation and another 23§
miles under construction, as compared
to 1,973 miles in operation and 359
under construction a year earlier. An
increasing percentage of this divided
highway mileage was of the full free-
W3V Or eXpressway tvpe.

The construction emphasis contin-
ued to be on the development of full
freeways. Experience with various
highway designs, both in California
and elsewhere, has repeatedly shown
thar freeways carry more traffic with
greater safety than any other type of
highway; and unlike other highways,
the capacity of freeways is not re-
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duced by the development of road-
side businesses and subdivisions,

These longterm dividends resule
from basic freeway design features—
control of access, the elimination of
cross traffic and left turns in front of
oncoming vehicles, and the separation
of opposing traffic by a dividing strip.

Californians were driving on 760
miles of completed full freeways by
the end of 1959, Another 187 miles
were under construction.

Also in operation at the end of the
year were 840 miles of expressway—
divided highway with most of the
features of a freeway, but with some
intersections at grade,

Most expressways are designed for
future conversion rto full freeway
starus, A number of controlled-access
two-lane highways (two-lane express-
ways) have also been complered in
recent years, mainly in rural and
mountain areas where traffic is com-
paratively light.

In the Los Angeles area large-scale
freeway projects were completed in
1959 on the Venturn, Golden Stare,
Riverside, San Diego, Santa Ana, and
Santa Monica Freeways.

Current construction activity is be-
ing concentrated on a number of key
routes in order to speed progress to-
ward an integrated freeway nerwork
for the entire metropolitan region and
to relieve traffic pressure on existing
central area freeways in the vicinity
of the Four-Level Interchange.

At year’s end a spectacular series of
high-priority projects was in progress
or budgeted on the portions of the
Golden State and Santa Monica Free-
ways which will form rthe long-
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planned “East Loop” bypass around
the central district.

This close-in bypass will extend
from San Fernando on the north to
the Harbor Freeway south of the
civic center, providing an alternare
route for a grear deal of the traffic
now using existing downtown free-
ways,

One of the most complex projects
along this route was onder way at the
end of 1959—construction of the
mammoth Fast Los Angeles Inter-
change. This interchange will connect
the Golden State, Santa Monica, and
Santa Ana Freeways and the proposed
Pomona Freeway.

On the San Diego Freeway, an-
other key route in the regional free-
way system for the Los Angeles area,
projects were in progress or budgeted
to complere 143 miles of freeway
from Culver City to north of the
Ventura Freeway and nine miles from
Torrance to near Long Beach, Consid-
erable grading and structure work on
other sections was also provided for
in the budger

Work was continuing on a project
to extend the Long Beach Freeway
from the Santa Ana Freeway to the

FREEWAY MAPS

The maps on these pages show
the exponding freewoy and ex-
pressway networks in the San Fran-
cisco, Les Angeles, San Bernardine-
Riverside and Son Diego areas as
well as the status of U, 5. Highway
40 from the Son Francisco Boy orea
to the Mevada state line.
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FREEWAY PROGRESS
ON STATE HIGHWAYS
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San Bernardino Freewav. A job was
also under wayv on the Harbor Free-
way which will carry freeway devel-
opment on this route southerly ro
190th Street,

Two nearly complered sections on
the Ventura Freeway in the San Fer-
nando Valley and a third under con-
struction on the San Diego Freeway
in Orange County will close the re-
maining gaps in 90 miles of conrin-
uous full freeway on US 101 between
San Clemente and the west city limits
of Los Angeles. A freeway project
on US 101 in the City of Ventura was
advertised for bids late in the vear.

The last expressway sections of the
San Bernardino Freeway were con-
verted to full freeway with comple-
tion of scparation structures in San
Bernardino County. Freeway seerions
were also completed through San Ber-
nardino. A gap-closing freeway proj-
ect on the Riverside Freeway was also
completed berween Colton and River-
side.

Several other large-scale projects
were progressing in Riverside County,
including freeway eonstruction be-

A serles of impod tests wos conduched in [959 In conneclion with confinuing ressarch infe fhe pomible

e of barriers in the center sirip on freeways, A fonce-coble barrier, shown ez if succenfully holts o

radis-coniralled sdon going 40 miles on hour, wos one of the new bortier desigas found b be mosf
affechive.
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tween Riverside and Corona. Nine
miles of freeway was under construc-
oon on US 60-70-99 west of Indio,
and a new hridge was being built over
the Colorado River at Blythe, Work
was beginning on a freeway through
Barstow,

Bids were to be opened in February
1960 on a freeway project at Beau-
mont, and two newly budgeted proj-
ects will complete freeway develop-
ment through Redlands on US 70-99.

In San Diego County work con-
tinned on the conversion from ex-
pressway to freeway on U, S. High-
way 80 berween San [Diego and FEl
Cajon, and work was completed lare
in the year on a freeway project on
Sign Route 94.

Funds were budgeted for a por-
tion of the north-south freeway on
US 101 chrough San Diego and for
freeway construction on Sign Route
73 near Escondido.

The rapid development of US 101
to freeway and expressway standards
continued with new projects recently
completed, under construcnion, or
budgered in cach of the coastal coun-

ties between the Los Angeles area and
the San Francisco Bay region, as well
as in Marin, Sonoma, Mendocino, and
Humbolde Counties to the north,

A long section of Sign Route 41-US
466 was improved to rwo-lane ex-
pressway  standards in eastern San
Luis Obispo County.

In San Francisco a new section of
the Central Freeway was complered,
and construction was going ahead on
an initial unit of the Southern Free-
way,

Bids were to be opened in January
on the first unit of the MacArthur
Freeway (US 50} in QOakland, and
wark was in progress on a second
underwater tube (Webster Street
Tube) berween Oakland and Ala-
meda. Funds were budgeted for an
additional two-lane bore ar the Broad-
way Tunnel on Sign Route 24 in Oak-
land.

Work started last year on the bond-
financed Benicia-Martinez Bridge and
approaches in Solano and Contra
Costa Counties, and 3 contract was
awarded in January on construction
of an adjoining section of freeway on
the Vallejo-Benicia Highway.

One project was completed and an-
ather nearly finished on the Vacaville-
Dunnigan Cutoff (Highway Route
90) to provide the initial two lanes of
a future freeway on a long section of
this interstate route.

Berween San Francisco and Sacra-
mento nearly all of US 40 is devel-
oped to multilane divided standards.
Projects to convert additional secrions
from expressway to freeway were
budgeted or under construction.

East of the State Capitol more im-
provements were completed on this
interstate highway in 1959 than in any
previous vear.

Five new sections of full freeway,
totaling 37.5 miles, were opened rto
traffic, At the end of the year only 33
miles of the old rwo-lane mountain
highway remained, of which 13 miles
was being converted to freeway in
two construction projects,

On US 99, the heavily traveled
norch-south valley roure, new free-
way sections were opened south of
Sacramento, and structures and grad-
ing had been constructed on the South
Sacramento Freewayv with additional
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The design model (above) previews the fulure oppecronce of the Eouf

Loz Angsles [nierchange ond the Lea Angeles River Bridge (foreground)

on the Sanle Monica Freeway. Both are vnits of the luture “Fost Loop™

bypan. The interchonge it now under comsiruclion, ond the bridge
(phote af right] wes completed in 1959,

funds budgered to complere this free-
way secrion.

On the Stockton Bypass work was
completed on some interchanges, and
construction was also in progress on
freewav units north of Fresno and on
the Grapevine Grade in Kern County.

A new four-lane bridge to replace
the old and substandard structure over
the Yuba River on US 99E ar Marys-
ville was nearly completed.

On the north state portion of US 99
projects were completed, under con-
struction, or budgeted ro provide 30
miles of continnous freeway and ex-
pressway in the Sacramento River
Canyan from north of Shasta Lake to
north of Dunsmuir, Another big proj-
ect was under way north of Weed,

The projects listed are by no means
all of the large-scale freeway and ex-
pressway jobs completed or in prog-
ress during the past year. There were
also major reconstroction and realign-
ment projects on major highways in
rural and scenic areas, plus minor im-
provements and spot corrections on all
types of state highways.

Froawny Safely Hosoarch

California's freeways for many years
have had a better safety record than

January-February 1960

all the other types of highways in the
state.

For the past five years, the farality
rate on freeways has been about one-
third the rare on conventional rural
highways, and the overall accident
rate has been abour one-half the con-
ventional highway rate (see accom-
panving chart).

On top of this, freewavs are tremen-
dously efficient. In many instances, the
daily traffic loads now carried by free-
ways could not be handled by any
other type of street or highway. Sec-
tions of freeway in Los Angeles, for
example, are now carrving an average
of about 200,000 motor vehicles a day.

Because of the vme-tested safety
and efficiency of freeways, possible re-
visions in design must be approached
with deliberate caution. A hasty
change might do more harm than
good,

Whenever a possible design revision
is proposed—especially one related to
safety factors—the division considers
it in close detail, applying careful stat-
istical and scientific methods in com-
bination with long vears of practical
engineering experience,

One such design change which has
been under study for several vears is

the possible use of some type of bar-
rier in the center strip on freeways.
This has often been proposed as a
means of reducing cross-median head-
on collisions. (This type of accident
happens much less frequently on free-
ways than most people realize, but
when it does it is often spectacular as
well as tragic. )

In 1959 the division completed an
extensive two-phase study of the me-
dian barrier problem, gathering data
to supplement somewhat inconclusive
studies of the past,

I'he exrensive median barrier re-
search project included a series of
laboratory-controlled crash tests and
a staristical and engineering analysis of
a large number of accidents which oc-
curred over a period of years on
various types of divided highways.

The crash tests were conducred by
the division's materials and research
department. Fifteen different barrier
designs were rested.

Passenger cars, and even a large bus,
were smashed against a variety of
barricrs at speeds up to 60 miles an
hour, The cars carried an mstrument-
cquipped dummy. Special cameras and
testing apparatus also recorded results,
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Mew freeway alignment of Redwood Highwaoy

{US 101) with prizewinning bridge over Eal River.

Old bridge af lefl retoined for otcens fo redwood
greves and porks

36

Extengipn of Canival Freswoy In Son Fronchico lo Goeldes Gole Avenve near Civic Center.

US 101 converfed to full freeway throegh Arropo Gronde in Son Luls Obispo County.
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*

Comsideroble progress mods on conversion of Gropevine Grode, US 9 in Kern County, fo eightlone

Modernizatiaon of section of Block Point Cutof in
Marin County and complefion of the new Pefo-
luma Cresk bridge.

Five lreewoy sections an US 40 were complefed befwesn Socromenfe and Neveda slate line in 1959,
including this porfion sost of Danner Lake.

Harbar-Sanfa Monice Freeway [nterchonge bridges compleled prior fo construction of Sonfa Monica Free-
way, to focilitale loter controcts.

Janvary-February 1960

fremway.

IN 1959 mony hundreds of miles of the Cal-

fornio slote highway sydem were realigned ond

modernired. Some of these were great wrbon free-

woyt, ofhers ware recrechion rovles or form o

morkei roods in rorel ond mountain oreas. Thess

phofos show o repressnfotive sleciion of these
jabs,

Below: Resurforing ond flood damoge repair on
Siote Sign Rovte 140, the Marced Conyon rowte
into Yossmile.




Object of the tests was to find the
types of barriers which would come
closest to meeting three exacting re-
(quirements:

1. Prevent out-of-contrel wvehicles
from crossing the center strip;

2, Reduce the chances of deflecrion
back into the traffic stream;

3, Absorb high-speed impact so as
to reduce the threat of injuries to
passengers in the car striking the
barrier,

The tests showed two barrier de-
signs to be the most satisfactory.,

One is made up of chain link
fence and three three-quarter inch
steel cables. The cables are strung
along the fence, two about 30 inches
above the ground and the third near
the bottom of the fence.

The other design, judged suitable
for narrower medians, consists of

FATALITY RATE per 100 MILLION

hack-to-back steel guard rails artached
to wooden blocks and posts. There
is also a supplemental lower rail to
the posts. The wooden blocking and
prevent vehicles from hooking into
posts and the lower rail, it was found,
tend to reduce the severity of colli-
sions with the barner.

The detailed sccident study con-
ducted by the traffic department in-
cluded a careful analyvsis of 8,000 ac-
cidenrs which occurred on 265 miles
of various types of divided highways
in 1956 and 1957, plus a review of all
faral freeway crashes in 1956 rhrough
1958.

This study showed thar where
traffic volumes were not extremely
heavy, highways with barriers had
higher accident and injury rates than
those without barriers.

On the other hand, where traffic
was very heavy, highways with bar-

riers appeared to have lower accident
rates,

As a result of the impact test and
accident studies, the new tvpes of bar-
riers are now being installed on some
sections of heavily traveled freeway
in the Los Angeles and San Francisco
Bay reginns.

If the new barriers prove to be ef-
fective under actual operaring condi-
tons, they will be installed on other
heavily traveled routes, and ar prob-
lem locations, in an efforr to forther
improve the already favorable safery
record of freeways.

Highway Financing
The 1959-60 State Highway Budget
contained a toral of $497,000,000 for
state highway construction and rights-
of-way. As adopted by the Highway
Commission in October 1959, the
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Highwuy User Taxes Including Federal Aid

Percantage: bosed generally on 1940-41 Budge!
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Department of Public Works
Divisian of Highwayi
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HWY., BONDS

5%

|_ For general local J
goveramani purposes

1960-61 Budger provides §432,800,000
for these purposes.

The cutback in federal financing,
which was only partly offser by in-
Creascs in revenue frﬂm Stape sources,
is reflected in these comparative con-
struction budget totals for the two fis-
cal years.

The backbone of California's high-
way financing structure is the state
gasoline tax of 6 cents a gallon, Four
cents is applied to state highways, 13
cents goes for county roads, and 3%
of a cent for citv streets orher than
stare highways,

In addition ro the gasoline tax, other
sources of highway revenue in Cali-
fornia are use (diesel) fuel taxes,
transportation  taxes, and motor ve-
hicle, registration, and weight fees.
{Revenue sources and distribution for
road purposes are indicated in the ac-
companying chart. )

Janvary-February 1960

NOTES

above sources

A substantial amount of the money
for stare highways, from the Stare’s
4-cent share of the gas rax, is also
used each year to help pay for local
city and county projects not on state
highways.

For example, state highway funds
are made available each year to match
federal allocations for county roads,
to help pay the cost of city and
county railroad grade separation proj-
ects, and for city street engineering
and administration.

In the 1959-60 fiscal wvear, state
highway funds allocated for these
three purposes alone amounted to
more than $10,000,000. This money
supplements and in effect increases
the regular share of the gas tax reve-
nue received by the cities and coun-
ties.

According to law, 5§ percent of
the money available each wvear for
state highway construction, including

4. Deer nal include maorching funds,
fram State Highway Fuad.

|Nete 5) |

[Nere 5)

1. State Highwoys within cities financed whelly by Sigie and Federal funds,

2, Federol Aid Inferitate musl be moiched 9% by State funds from

Federal Aid Primary, Secondary, ond Urban muit be motched 42%,
moifly by State fundy from obove rources.

vp lo $190,000 per couniy per year,

5. Does not iaclude 55,000,000 per yeor Stole highwoy maotching funds
for lacal! roilroad grode separations,

rights-of-way, is allocated to the 13
southern counties. The remaining 45
percent goes to the northern 45-
county group. Fach county is guar-
anteed a minimum share of the con-
struction funds in a specified period
of yvears, Federal highway funds must
be applied to routes included in the
various federal aid systems of second-
ary, prinary, urban, and interstate
highways,

In preparing the annual state high-
way budger, the Highway Commis-
sion must review hundreds of high-
priority  projects and attempt to
choose those which will meet the
most acute local and regional needs,
comply with federal financing re-
quirements, and at the same time fit
logically into the long-range program
for highway development on a stare-
wide basis,

Thorough study and comparison of
all available data, including compre-
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hensive information on traffic vol-
umes, accidents, population changes,
road conditions, and other factors, is

uired.

ighway construction in California
is expedited by a particularly helpful
provision of state law which permits
the award of construction contracts
for highway projects as early as Janu-
ary 1, six months before the start of
the fiscal vear in which the project
is budgeted. Last year 1121 contraces
were awarded before the start of the
1959-60 fiscal wear, thereby allowing
a longer eonstruction season and ad-
vancing the completion date on many
projects.

Planning

The Division of Highways prepares
plans and estimates on highway proj-
ects well in advance of the time when
construction is actually expecred to
start.

This policy of long-range planning
enables the Highway Commission to
use all revenues as soon as they be-
come available, thanks to a backlog
of projects ready to advertise for bids.

The value of this planning program
was demonstrated last year when Cali-
fornia successfully completed §29.-
500,000 in construction on state high-
ways with additonal unanticipated
funds provided under the anti-reces-
sion provisions of the 1958 Federal
Highway Act.

California received the federal ap-
portionment for this “crash” program
in April 1958, Projects financed with
the added funds had to be under con-
tract by December 1958, with provi-
sion for completion by December
1959,

Under the special federal program,
23 stare highway projects, including
several multimillion-dollar  freeway
jobs, were opened ro traffic by the
December, 1959, deadline. (Addirional
projects were completed on county
roads, as described larer in this report.)

The successful completion of the
crash program, undertaken on short
notice with specified deadlines was
possible only because of sound prac-
tices of continuing advance planning.
Plans and specifications were ready
and the right-of-way had been ac-
quired, making it possible to apply the
added federal funds rto construction
projects without delay.
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Such rapid utilization of funds
means savings in fuel and upkeep ex-
pense to motorists who enjoy earlier
use of improved highways. More im-
portant, it has resulted in earlier elim-
ination of ourmoded or congested
highway sections, many with high
accident rates,

Freaway Route Salection

Essential to the advance planning
program of the Division of Highways
is the early determination of freeway
routes by the Highway Commission.

Before derailed design studies for
any freeway project can proceed, of
course, the location of the route must
be decided upon. Early determination
of freeway routes also helps local city
and regional planners by fixing per-
manently one of the major transporta-
tion factors of the area.

In California, freeway routes are
selected according to policies and pro-
cedures which have been established
over the yvears by the commission and
the highway division.

Object of these procedures is 1o in-
sure painstaking study, thorough con-
sideration of all data, and complete
public discussion of each possible
route.

Briefly, the freeway route selection
process is as follows:

General termini for stare highways
arc named by the Legislature. Before
possible alternate freeway routes be-
rween these rermini are even in mind,
the Division of Highways gers to-
gether with city or county planners
and traffic engineers to determine the
arca's highway needs and gencral
plans. Local government agencies are
notfied that roure studies are com-
mencing. Informal public meetings
are often held o explin problems
involved and to obemin preliminary
ideas,

Working in close co-operation with
local technical staffs, the division con-
ducts extensive traffic, engineering and
economic studies, All local master plan
information is carefully reviewed.

These studies provide the facts
necessary for the projection and
evaloation of the various alternare
routes which might be considered.

Some alternates will be undesirable
because they would adversely affect
such “controls” as schools, hospitals,

cemeteries, important landmarks, or
recreational facilities.

Others will be unfeasible for engi-
neering reasons or because they would
require too much of the raxpayers'
money for the benefits they would
provide. Still others will be unsaris-
factory because they would provide
inadequate craffic service,

Finally, after several years of study
and restudy, the division boils down
the possibilities to what are considered
to be rhe most suitable choices from
the standpoint of traffic service, effect
on the community, economic in-
fluence, construction costs, and nghr-
of-way costs.

These alternate routes are then sub-
ject to intense public review at a
series of meetings, both formal and in-
formal, conducted by the Division of
Highways. Last vear the division held
55 official public meetings on freeway
route matrers, plus several hundred in-
formal meetings and map displays,

Often these public discussions re-
veal a course for further investigation.
Upon completion of these additional
studies, the State Highway Engineer
recommends to the Highway Commis-
sion the route which appears o offer
the best combination of traffic service
and community or area benefits. In-
formaton on all other roures is also
provided to the commission.

The Highway Commission will then
take the matter of a routing under
consideration,

In particularly difficulc cases, the
commissioners will decide to ger first-
hand information from local citzens
by calling a public hearing in the area
concerned.

In every case, local governing agen-
cies will be notified that if it is con-
sidered necessary or desirable, the
Highway Commission will hold a pub-
lic hearing on the matter. Last year
the commission held five public hear-
ings in local areas.

Even when no hearing in requested,
the commission will announce its in-
tention to adopt a route and withhold
action for at least 30 days to allow
nme for submission of additional data
and proposals.

All supplementary information pre-
sented at the public hearings, along
with the data developed during the
comprehensive studies and public
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meetings conducted by the highway
division, are carefully considered in
the commission's deliberations.

Most of these route decisions are
extremely difficult, especially in built-
up areas, Nearly any route which the
commission might select will be un-
satisfactory to some individuals, even
though this route is the one which
offers the best service and the most
benefits to the greatest number.

At the end of 1959, there were 5,100
miles of adopted freeway routes in
California, This large total is particu-
larly significant as the Stare embarks
on the 20-year freeway-expressway
svstem plan. It means that o great
amount of the preliminary spadework
has already been complered with
routes selected for abour 40 percent
of the master plan highway mileage.

Landscaping and Planting

California’s highways are the scenc
of an increasing number of planting
and landscaping projects. The last
three annual budgers adopred by the
Highway Commission have provided
an aggregate of approximately §12.-
000,000 for such projects.

Freeway landscaping and planting
projects are carefully worked out by
the division's staff of landscape archi-
tects to serve functional as well as
beautification purposes.

Planting of selected trees, shrubs,
and plants not only enhances the ap-
pearance of a section of freeway, it
also meers funcrional needs such as
the screening of headlight glare and
noise and the prevention of erosion
damage.

Care and control of roadside land-
scaping and other vegeration is a big
and costly job requiring the services
of hundreds of landscaping specialists
and rtree waorkers,

The division also earries out weed
and fire hazard control programs de-
signed to provide protection for ag-
ricaltural and forest lands bordering
state highways. These programs are
often conducted in co-operation with
other agencies.

Highway Maintenonce

Mild weather and light snowfall
cased the problems of the division's
maintenance crews in 1959, Starm
damage to highways was small when
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George T. McCoy, California
State Highwoy Engineer for 14
years, refired October 1, 1959,

After serving with the Washing-
ton State Highwoy Department,
McCoy moved to California in
1927 as an assistance office engi-
neer for the Division of Highways.

He was appointed administro-
tive assistant to the State Highway
Engineer the following yeor. In
1933 he was odvanced 1o the paosi-
tion of Assistont Stote Highway En-
gineer, becoming State Highway
Engineer in 1943.

McCoy wos succeeded by J. W,
Vickrey, who died unexpectedly on
December 4, 1959.

Vickrey had served with the Di-
vision of Highways for 42 years.
He was nomed Assistant State High-
way Engineer—FPlanning in 1947

and Deputy State Highwoy Engi-
neer—Engineering in 1955,

compared to previous years, although
there were some severe loeal prob-
lems,

Periods of warm weather permit-
ted intermittent openings of such
roads as the Deer Creck Highway
(Sign Route 32) and the Angeles
Crest Highway (Sign Route 2) which
are usually closed during the winter,

All of the major mountain pass
highways which are closed each year
by snow were reopened at the earli-
est dates in history. The last to be re-
opened, Tioga Pass on Swate Sign
Route 120, was back in service May
13, 10 days ahead of the previous
earliest date.

The maintenance of the State’s high-
ways is an important and continuing
part of the work of the division. Cali-
fornia's varied climate and topegra-
phy dictate a broad maintenance pro-
gram requiring equipment and per-
sonnel for a wide range of tasks.

In addition to such annual duties as
smnow removal and repairs after winter
storms, the maintenance department
is also responsible for such jobs as the
care of roadside trees and landscaping,
the posting of warning and directional
signs, bridge repair, adjustment of
electronic traffic signals, and a con-
stant program of resurfacing, patch-
ing, scaling, painting, spraying, and
shoulder maintenance,

No small job for maintenance crews
is the picking up after highway lit-
terbugs. Cleanup work by state forces
last vear cost more than $600,000.

In an effort to curb this continuing
expense, the division maintains hun-
dreds of litrer disposal cans along
highways throughout the State. Signs
indicating the locations of litrer cans
have also been installed.

To better co-ordinate s broad,
statewide acrivities and to obtain up-
to-the-minute reports of road condi-
rions, the maintenance department has
developed a radio network which in-
clades 175 radio starions, 23 micro-
wave stations, and 900 mobile radio
units.

During the winter, accurate road
condition reports are received by
radio from the field and supplied 1o
newspapers, automobile clubs, radio
and television stations, and other in-
terested agencies through  division-
operated reletype facilities.

Equipment

The operation and maintenance of
California’s highways requires a great
deal of automotive and maintenance
equipment incloding various trucks,
automobiles, graders, snowplows,
power shovels, tractors, and miscel-
laneous irems such as rollers, mixers,
trailers, hoists, pumps, drills, and
MOWers.

The division's automotive and main-
tenance equipment inventory at the
end of the 1958-59 fiscal year was
§25,700,000,

The Equipment Deparunent carries
out a program of continuing research
simed at finding better, more efficient
equipment to reduce operating costs.
Many new pieces of equipment are
designed, assembled, modified, or con-
structed in the department shops to
meet special highway uses,

Among the recently designed or de-
veloped equipment items are a new
paint striping machine which elim-
mates the sulky thar was formedy
pushed in front of the striping truck.
New power ladders and improved
cranes have also been developed.

During the 1958-59 fiscal year, the
division acquired 990 new equipment
units with a rotal value of $4,600,000.
Most of these units replaced obsolete
Or Worn out equipment,
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Materials and Ressarch

The median barrier crash tests de-
scribed earlier in this repart were con-
ducted by the staff of the division's
Materials and Research Department.

The department’s extensive labora-
tory in Sacramento, one of the largest
of its kind, is headquarters for a state-
wide research and resting organiza-
tion which includes specialized branch
laboratories in Los Angeles, Bakers-
field, Santa Maria, and Berkeley. The
department also co-ordinares the tech-
nical work of laboratories in each of
the 11 state highway districts,

The work of the Materials and Re-
search Department may be classfied in
two mdin categorics—testing to make
sure the Stare gets its money's worth
from every highway construction
dollar, and research to develop betrer
methods and matenials.

Although the median barrier tests
were probably the most spectacular
of the department’s recent research
projects, there have been several other
important areas of investigation,

A practical means of obtaining bet-
ter mighttime visibility for rtraffic
stripes, especially during rainy
weather, has been under study for
some time. An improved reflective
plastic button has been developed and
is now being tried on a section of
highway in San Francisco in an effort
to solve this problem.

Inexpensive machines to test the
smoothness of pavement have been
introduced, making it possible o
measure and correct rough spots while
construction is in progress,

From experience gained in con-
struction of the parallel Carquinez
Bridge at Crockett, new methods have
been devised for controlling certain
types of welds in alloy steel.

The sonics laboratory has con-
ducted several investiganions of free-
way traffic noise. In general, these
studies have shown that most free-
ways cause less disturbance than or-
dinary city streets with posted or sig-
nalized intersections where traffic
moves on a stop-and-go basis,

New Spood Limir

On January 1, 1960, the maximum
speed limit for automobiles on Cali-
fornia highways was changed to &5
miles an hour as a result of legislation
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enacted by the 1959 Legislature, A
prima facie limit of 55 miles an hour
formerly applied, making it permis-
sible to travel ar faster speeds under
favorable conditions,

Preparations for the new maximum
speed limit occupied much of the ume
of the division's traffic engineers dur-
ing the last few months of 1959,

From the standpoint of traffic en-
gineering and safety requirements, the
new speed limit invelved much maore
than putting up maximum speed limit
signs.

There are many sections of high-
way, especially in and near buil-up
areas, where the 635-mile limit is oo
fast for prevailing conditions. About
200 miles of this type of highway
were rezoned for slower speeds by the
end of 1959. Many of them are now
posted as 55-mile zones.

Ar all highway entrances to Cali-
forma, large signs were installed to
warn that the maximum speed limit
for autos is 65 miles an hour, all
trailers 45 miles an hour, and trucks
45 miles an hour. California’s basic
speed law, which requires drivers to
adjust speeds to conditions, also re-
mains on the books,

Restricted speed zones in California
arc established by the Department of
Public Works on the basis of engi-
neering and traffic studies conducted
by the Division of Highways, En-
forcement of speed limits is a duty of
the California Highway Patrol and
loeal authorities.

The Division of Highways Bridge
Department, with its own design and
construction staff, is responsible for
all structures on state highways.

These include elevared freeways,
traffic interchanges, overcrossings, un-
dercrossings, highwayv-railroad sepa-
rations, underwater rubes, and bridges
over rivers, streams, and other bodies
of water,

The bridge department also super-
vises the operarion and mamntenance
of the state-owned roll bridges—the
San Francisco-Oakland Bay Bridge,
Richmond-San Rafael Bridge, San
Marco-Hayward Bridge, Dumbarton
Bridge, and the Carquinez Bridge.

Toll collections began on the Car-
quinez Bridge on US 40 in November

1958, afrer completion of the new
parallel structure over the Carquinez
Strait. Improvements to the old bridge
were completed in April 1959,

In its first year of operation as a toll
facility, the Carquinez Bridge served
more traffic and earmned more money
than anv of the advance estimates had
indicated.

In fact, first vear revermes of §4.-
255,075 were higher than the esti-
mated revenues for both the Car-
quinez and the Benicia-Martinez
Bridges for the vear 1964, The two
bridges are financed by Toll Bridge
Authority revenue bonds.

Work started on the Benicia-Mar-
tinez Bridge in mid-1959 and comple-
tion is expected in late 1962. Two con-
traces  totaling  $14.765,000 were
awarded for the bridge proper. The
toll project will also include freeway
approaches in both Contra Costa and
Solano Counties.

Locared abour 200 feet downstream
from the existing railroad bridge
across the strait, the highway bridge
will replace the present division-op-
erated ferry service. It will be of
deck-truss type construction with a
total length of 6,215 feet and an over-
water length of 4,880 feet. The bridge
deck will be 187 feet above warer at
the highest point and 62 feer wide be-
tween curbs, providing a four-lane
highway with a 10-foot dividing strip.

A merthod for financing the long-
discussed San Pedro-Terminal Tsland
Bridge was decided wpon last year,
after some 10 years of deliberation
and planning, Construction is expected
to start in 1960,

This 6,010-foor bridge over the
Main Channel of the Los Angeles Har-
bor will cost an estimated §20,000,000.
Financing will be from revenue bonds
not to exceed $64,000,000, from Srare
Highway Funds, and from Stare High-
way User Tax Funds available to Los
Angeles County and to the City of
Los Angeles.

Another long-planned and extensive
project got under way last year when
work started on the Webster Street
Tube, a second underwater tube be-
tween Ouakland and Alameda., The
Websrer Streer Tube will be abour a
block west of the present Posey Tube
under the Qukland Estuary. The new
tube will be made up of 200-foor seg-
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Bridgei ond [reewoy siructures designed by the Divison of Highwoys Bridge Deporiment howve

singled ouf for @ number of awardi in receni yeon. Lost yeor bhis drocure eoon the South Fork of

Eul River an US 101 (Redwood Highway) in Humbold) Counly waa included omong bridges judged
beavtitul in national competifion sponsored by the Americon Institule of Steel Contfruchion.

ments, prefabricated in drydeck,
floated to the proper location, and
lowered into a prepared trench. The
project is expected to be completed
around the end of 1962,

Largest of the stare-operated roil
bridges is the San Francisco-Oakland
Bay Bridge, which carried a voral of
37,215,818 vehicles during the 1958-50
fiscal year, a gain of 5.6 percent over
the preceding year.

Under California law, $5,000,000
is set aside each wear in the Srate
Highway Budget to help finance local
railroad grade separation projects in-
cluded on a prionty list established
annually by rthe State Public Udlities
Commission. These local projects are
not on state highways,

The cost of such projects, after de-
duction of any contribution by the
railroad involved, is shared equally by
the local agency and the state.

During 1939, the Highway Com-
mission made allocations from the spe-
cial fund to help pay for local railroad
grade separanon projects on White
Avenue in Pomona, on Beale Avenue
in Bakersfield, on Mounr Vernon Ave-
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nue east of Bakersfield, on 24th Street

in Paso Robles, on De La Cruz Boule-

vard in Santa Clara, on Sutterville

Road in Sacramento, and on Center

and El Dorado Streets in Stockton.
Right-of-way

A total of 7,785 right-of-way trans-
actions were concluded in the 1958-50
fiscal year. Of these, more than 98 per-
cent were negotiated sertlements with
property owners, Less than 2 percent
were concluded through contested
court proceedings.

One big reason for the large number
of amicable right-of-way transactions
is the State’s policy of paying fair
market value for required property.
In dealings with right-of-way person-
nel, owners can expect to receive the
same amount for their holdings as they
wounld from any other buyver under
normal marker condirions,

The methods and policies of the
Right-of-way Department are outlined
in the bookler, *Mare Than 15 Million
People Want My Property,” which is
mailed to affected property owners

before their property is appraised
(copies available on request).

Aequisition of rights-of-way in Cali-
fornia is expedited in some cases by a
special fund which has been author-
ized by the Legislature,

This §30,000,000 revolving fund has
been set up to cover the advance pur-
chase of righis-of-way on which
costly improvements are slated. Ex-
penditures from the fund are repaid
from regular highway revenue when
the construction period is reached for
each projecr.

The effect of this procedure is 1o
provide funds to purchase property
before improvements are made, even
though acrual highway construction
may be some years in the future.

During the 1958-59 fiscal vear,
money from the revolving fund was
used to acquire 49 parcels of land—
resulting in an estimared savings of
§9.320,000.

County Roads

Qut of 69,000 miles of county roads
in California, approximartely 7,500
miles are included in the federal aid
secondary system, For the most part
these roads are next in importance to
state highways in terms of traffic vol-
ume and economic service. They are
often referred to as “feeder roads” or
“farm to market roads.”

Projects on these federal aid second-
ary routes are planned and in most
instances 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
o do so by the counties,

Worling in close co-operation with
the division, California’s counties com-
piled a commendable record in the
planning and construction of FAS
county roads during the past year.

This was particularly true in con-
nection with the use of “crash pro-
gram” funds made available under the
anrirecession provisions of the 1958
Federal Highway Act,

The participating counties under-
took 67 county road projects with the
special funds ar a cost of approxi-
mately $6,500,000. All but one of the
county road improvements were coms-
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pleted by the December 1959 federal
deadline, and the time limit for the
unfinished project was extended.

The regular 1959-60 federal appor-
tionment to the counties for use in
improving roads on the FAS system
amounted to §8,724,389. State high-
way funds made available to the coun-
ties for use in macching this allocation
rotaled $4,273,060.

The largest source of revenue for
all county road purposes is the 1%-
cent share of the State's six cents a
gallon gasoline tax. These funds are
distributed directly to the countes by
the State Conrroller, and are admin-
istered by local boards of supervisors,

Apportionments are made accord-
ing to law on the basis of proportion-
ate motor wvehicle registration and
mileages of county-maintained roads,
For 1958-59 the counties received as
their share of the gas tax, along with
a portion of the vehicle registration
fees, a toral of §79,595,900,

City Stroats

The Division of Highways admin-
isters the apportionment on a popula-
tion basis of the five-eighths cent per
gallon share of the gasoline tax which
goes to incorporated cities and reviews
and approves major city street im-
provements not on state highways
which are financed with these funds.

In addition, the division apportions
state highway funds set aside for city
street engineering and administration
purposes. According to law, this ap-
portionment ranges from §1,000 a year
for cities with a population of less
than 5,000 to %20,000 for cities of
more than 500,000 population,

During the 1958-59 fiscal year, a
total of §31,562,053 was paid to the
cities in gas tax money and engineer-
ing funds. This is an increase of §1,.-
134,401 over the previous year, City
street projects approved by the divi-
sion during the fiscal yvear numbered
546. City street improvements during
the period covered 212 miles.

Construction Contracts

California highway construction is
performed under contracts awarded
on the basis of competitive bidding.
This insures that the public receives
the greatest wvalue for its highway
eonstruction dollar,
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Contractors who desire to bid on
state highway projects estimated to
cost more than §15,000 are required
to be prequalified by the division.
Each contractor’s financial capabili-
des, experience, and resources are
studied in determining the tvpe and
size jobs he is qualified to undertake.

At the end of the 19358-59 fiscal
yvear, there were 1,04% contractors
with varving prequalificarion ratings,
eligible for bidding on state highway
projects, Toral bidding capacity of
these contractors was $2,115,000,000,

Of the 624 contracts awarded dur-
ing the 1958-59 fiscal year, 79 percent
were for projects costing less than
£250,000. Thus, contracrors with lim-
ited resources were capable of bidding
on the great majoricy of state highway
jobs. '

wan

About 12 percent of the contracts
were in the $250,000 to $1,000,000
class, and approximately 9 percent
went above the $1,000,000 mark,

California Highwoy Commission

As noted earlier, responsibility for
highway route adoptions rests not
with the Division of Highways, but
with the California Highway Com-
mission, which is a nontechnical, non-
salaried board of business and profes-
sional men representing the people of
the State at large.

Commissioners are appointed by
the Governor, and the appointments
are confirmed by the State Senate.

The commission is a3 seven-man
body with the State Director of Pub-
lic Warks, as ex officio chairman,
serving at the pleasure of the Gov-
ernor. The other six members serve
four-year staggered terms,

Members of the commission at the
end of 1959 were: Chairman, Rob-
ert B. Bradford, Director of Public
Works; Robert L. Bishop of Santa
Rosa; (term expired in Januwary 1960;
succeeded by John ]. Purchio of
Hayward); James A. Guthrie of San
Bernardino; Arthur T. Luddy of Sac-
rarmnento; Robert E. McClure of Santa
Monica; Chester H. Warlow of

California's 11 slate highway districts are shown on this map of
the State. The black dots represent cities in which disirict offices

are located.
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Fresno; and Roger 5. Woolley of San
Diego.

In addition to budgeting highway
funds and adopting freeway and high-
way routes, the commission also ap-
proves county primary road systems
and apthorizes the execution of deeds,
condemnation proceedings, and right-
of-way abandonments and relinquish-
Mments.

Division Organization

Chief of the Division of Highways
is the State Highway FEngineer. He
is assisted by a headquarters stafl in
Sacramento composed of two deputy
state highway engineers, four assist-
ant stare highway engineers, a chief
right-of-way agent, and a comptroller,
Each of the assistant state highway
engineers is in charge of a group of
specialized units,

The State is divided into 11 state
highway districts to provide for lo-
calized administration of the highway
program (see map). These districts
have approximately equivalent stare
highway mileage. A district engineer
is in charge of each district except in
the San Francisco and Los Angeles
areas where an assistant state highway
engineer is in charge.

The district engineer is responsible
for all phases of the highway pro-
gram in his district. Information con-
cerning local highway matters is most
readily obtained at his office.

District offices are in these cities:

Dristrict |
Eurcka
430 West Wabash Avenue
Sam Helwer, District Engineer

District Il
Redding
1657 Riverside Dove
H. 8. Miles, Diserict Engineer

District Il
Marysville
703 B Sereer
Alan 5. Hary, District Engineer

District IV
San Francmeo
150 Oak Screet
J- P. Sinclair, Assistant State Highway
Engincer

District V
San Luls Obispo
0 Higuera Screer
A. M, Nash, District Engineer
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Magazine Marks
A.RW.A. Anniversary

Organized in 1934, the American
Right of Way Association observed
its 25th anniversary with the Decem-
her 1959 issue of Right of Way, offi-
cial organ of the association published
in Los Angeles as a bimonthly by the
board of directors,

The lead article of this issue is the
first of three installments on rhe his-
tory of the associarion, of interest to
the right of way fraternity and the
general public as well.

Also of interest is the Roll of Honor
—charter members of Mother Chaprer,
Los Angeles 1-1934. Of the 81 charrer
members, 22 are still in the association
and seven of the 22 are with the Seate
Department of Pablic Works.

Heading the roll is the name of
Frank C. Balfour, Chief Right of Way
Agent of the State Division of High-
ways, recognized as the founder of
the association and its national chair-
man from 1945 to 1956,

Balfour joined rthe staff of the divi-
sion in the Right of Way Department
in January 1931, Afrer brief experi-
ence in the field, he quickly recog-
nized the need for sound real estare

District V|
Fresno
1352 West Olive Avenue
W. L. Welch, District Engineer

District Vil
Los Angeles
120 South Spring Street
F. T. Teford, Assirant Seate Highway
Engineer

District VIl

San Bernardino
247 Third Street
C. V. Kane, Districr Engincer

District IX
Bishop

South Main Strect
F. R. Foley, Districe Engineer

District X
Stockton
1976 East Charter Way
). G. Meyer, Disnce Engineer

District X1
San Diego
4075 Taylor Streer
. Dekemna, District Engineer

valuation procedures  and
courses for right of way men.

With the advice and encouragement
of Spencer V. Cortelyou, then Divi-
sion of Highways District Engineer in
Los Angeles, Balfour enlisted the sup-
port of 14 able Los Angeles right of
way men, who met October 16, 1934,
to hold the first organization meeting
of the Southern California Right of
Way Agents' Association, In one year
the membership of rhe association
more than doubled. Now, with some
7,000 members in the United Stares
and Canada, the organization has 30
chapters and three club affiliates from
coast to coast and in Hawaii.

A reproduction of the first issue of
Right of Way, a modest four-page
sheer dated March 20, 1935, monthly
bulletin of the Southern California
Right of Way Agents’ Association
and forerunner of Right of Way, is
tucked into the 25th Anniversary
Number.

The seriousness of right of way
problems was recognized by the Cali-
fornia Highway Commission very
early in the beginning of highway
development in California. In the May
1, 1913, California Highway Bulletin
(predecessor of California Highways
and Public Works) is an artcle by
C. C. Carleton, attorney (retired in
1949 after many years as Chief of the
Division of Contracts and Rights of
Way of the State Department of Pub-
lic Works), titled “Securing Righrs
of Way for the State Roads” in
which is written, “The commission,
however, has from the beginning
realized the importance of acquiring
rights of way promptly and system-
arically.” The right of way men
know better than anyone how much
the problem has been augmented by
the fantastic growth of popularion in
California.

The ultimate objective of the associ-
ation as stated in its anniversary issue:
The establishment of a specific major
course of study on right of way and
land scquisition in colleges and uni-
versities,

training

Plans are being prepared for the ac-
quisition of rights-of-way and start of
widening on the San Mareo-Hayward

Bridge.
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Hayward Attorney is

Named to Commission

John J. Purchio of Hayward, widely
known attorney, and civic leader, be-
came a member of the California
Highway Commission on January 15,
He was appointed to the post for a
four-vear term by Governor Edmund
G. Brown npon the expiration of the

John J. Purchio

term of Robert L. Bishop of Santa
Rosa, who had served on the commis-
sion since January 1956,

Born in New York 45 years ago,
Purchio was graduared from Fordham
College and Fordham University Law
School, served with the U.S. Air Force
in Europe as an intelligence officer,
and has been engaged in the practice
of law in Hayward since 1947,

He has long been active in civic af-
fairs and politics, serving on the city
council of Hayward since 1953, in-
cluding one term as the city’s mayor,
He resigned from the city council
upon his appointment to the Highway
Commission.

In connection with his city council
activities he has been actively con-
cerned with highway developments in
Hayward and other sections of Ala-
meda County as his city's representa-
tive on highway committecs,

Purchio was recently appointed by
Governor Brown to the advisory com-
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Latest Cost Index
Shows Down Trend

During the fourth quarter of 1939
the California Construction Cost In-
dex continued in a downward course,
The index now stands at 229.1, 4 drop
of 31.2 points or 120 percent from
the third quarter of 1959,

The continued drop is apparently
due to extremely strong competition
on a number of large artractive proj-
ects. The slowdown in highway con-
seruction during 1959, due to uncer-
tainty over federal legislation and the
depletion of the Highway Trust
Fund, served ro increase competition
over projects on which bids were
opened during the last quarter, Re-
ports from other states, and other in-
dexes reviewed below, indicate that
the drop is largely confined to Cali-
fornia,

The Engineering News-Record
Cost Index for the fourth quarter of
1959, which now stands ar 3134.7,
shows a slight decrease under the pre-
ceding quarter. It is down 0.1 index
point or 0.03 percent. This index is
strongly affected by many large proj-
ects outside the highway construction
ficld. Tt is the first decrease since 1949,

The Bureau of Public Roads Com-
posite Mile Index is based on federal-
aid highway construction contracts
awarded by the state highway depart-
ments. The index for the third quar-
ter of 1959 increased 0.5 index point
or 0.2 percent from the second quar-
ter of 1959 and now stands ar 228.3,
However, it is 1.4 percent lower than
that for the third quarter of 1938, Ac-
cording to the Bureau of Public
Roads, the small fluctuatons of rhe
past several vears appear to indicare
continuance of a trend of stabilization
in prices.

mittee which is assisting the Golden
Gate Authority Commission.

He has also been active in the State
Bar of California, currently serving on
its legislative commirtee, and was Res-
olutions Chairman of the 1959 Con-
ference of rhe League of California
Ciries.

Purchio is married and has six chil-
dren. He lives at 2375 Lanecaster Court
in Havward.

John Stanford Named
Assistant Director

Appointment of John H. Stanford
as Assistant Director of the State De-
partment of Public Works has been
announced by Director Roberr B,
Iimdfnrd.

Stanford, a career management
warker in state service since 1944, is a

John Stonford
native of Urbana, lllinois, and a gradu-
ate of the University of California. He
received a master’s degree in publie
administration at Svracuse University,
and served as a captain in the Air
Force during World War IL

He entered state service with the
Department of Finance, later trans-
ferred to the Deparrment of Insurance
as administrative service officer, and
returned to the Department of Finance
in 1952 as a senior management an-
alyst. He moved to the Department of
Public Works as its supervising man-
agement analyst in 1956,

Stanford is a past president of the
Sacramento chapter of the American
Society for Public Administracion and
the American Records Management
Association, and a member of the
Western Governmental Research Asso-
ciation,

He is married and has three chil-
dren. His home is at 5417 Spilman
Avenuoe, Sacramentn,

The State Legislature has added a
section to the Vehicle Code permit-
ting the use of approved snow-tread
tires in place of tire chains.
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Profilograph—

Devices for Recording
Road Roughness Described

By FRANCIS N, HVEEM, Materials and Research Engineer

E'Irl-Jt since roads and highwavs have
been constructed, the people who use
them have been keenly aware of the
relative degrees of comfort or dis-
comfort expenienced in traveling. This
awareness has been so deeply ingrained

This arficle is the first of two
describing the development of use
of devices for measuring the rough-
ness of pavement, This material was
also presented before the Highway
Research Boord ot its 3%th Annual
Meeting in Washington, D.C., Jon-
vary 11 1o 15,

rthar most langnages contain meta-
phors such as “rough road" or
“smooth road” as descriptive of many
human experiences involving hardship
or good fortune.

There is no doubt thar mankind
has long thought of road smoothness
or roughness as being synonymous
with pleasant or unpleasant. Road sur-
face roughness is not easily described
or defined and the effects of a given
degree of roughness natarally vary
considerably with the speed and char-
acteristics of the wvchicle. Anyone
looking at photographs of Roman
roads (Figure 1) must wonder how it
felt to nde in a charior over such
surfaces, especially as the chariots had
steel or bronze tres and no springs.
One might assume thar the repair bills

Figure 1,

on chariots were fairly high, and un-
doubtedly the cccupants had real
cause to feel “shook up.”

Lintle Progress at First

As we move into more modern
times, references ro roads appear in
the folk lore, both in song and story
and in the literature. We have the
wistful song abour the high and low
roads rhar lead into Scotland, bur
roads were lirtle, if any, smoother o

A wranf in Pampeli thowing stepping stones and grooves worn by chariot whesls.

hundred vears ago than they were in
the rimes of the Romans, and our
hardy ancestors were not above coms-
plaining about them. The “rocky road
to Dublin” is legendary, and it may be
that the Insh were more concerned
over such things than most because it
appears that an Irishman may have
been the first man to construer a de-
vice for measuring road roughness, at
least the earliest reference thus far
found is in a book entided “Road

Figure 2.
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A profilagraph construcied by the Stote of liinoiy for the Botes rood fesl, circo 1922,



Making and Maintenance™ by Thomas
Aitken. This book was published in
1900 and on page 420 there is a dis-
cussion of an instrument called the
“Viagraph." It is said to be the in-
vention of Mr. ]. Brown, an engineer
of Belfast, Ireland, and is described as
being “a straight-edge, 12 feet long
and 9 inches wide, applied continu-
ously to the road surface, along which
it is drawn."”

This early Viagraph contained “an
apparatus for recording on paper a
profile of the road surface tesced, and
the sum of unevenness is indicated by
a numerical index,” | am mildly chag-
rined to note this description as |
“invented" a device employing the
same principle in 1929, Mr, Brown
goes on to discuss the gravel and
macadam-type road surfaces that were
characteristic of his time (in the vears
prior to 1900) and concludes thar
steamrollers offer a distinet advanrage
in effecting a regular and smooth sur-
face. He shows some “autograph rec-
ords” of macadamized road surfaces
and states thar, “In the author's opin-
ion, after experience gained in work-
Ing this instrument over many miles
of road and under varyving circum-
stances, a standard of fitness or
smoothness of 15 feer of unevenness,
or variation from a regular plane, per
mile of road might be safely adopted.”
Mr. Brown's device furnished vir-
tually all the informaton obtainable
from the most modern profilograph
units today—except that he measured
“roughness” in feet instead of inches
per mile.

Accurote Meoosurement Meeded

With the high speeds common to
modern vehicles on highways and air-
planes on landing fields, even minute
deviations in the pavement surface be-
come a matter for concern. In the
last 40 vears there have been many

Figure 3. The Bureeu of Public Boods Pavement Rooghaess Indicotor, sutrigger frofler and tow car,

devices developed for

evaluating or locaring the individual
high and low spots on a pavement sur-
face. Following Mr. Brown's Via-
graph, no record has come to light of
similar devices until we come to the
era of the Bares road rest in Ilinois
in 1922, Mr. A. C. Benkelman kindly
furnished photographs of a Profilome-
ter built by the State of lllinois ar
that rime (Figure 2). Judging from
the phorograph, this was a most im-
pressive  instrument  in - which  che
frame was supported by 312 bicycle
wheels mounred in tandem. According
to reports, this particular model was
not roo successful and undoubtedly
was unwieldy and difficult to handle,
It does, however, resent a most
elaborate example l;? the principle
which is still being used; namely, a
series of wheels mounted on short
beams or “eveners” to produce a me-
chanical integrarion; that is, the cen-
ter point of the main frame parallels
in elevation at all times a point repre-
senring 2 mean clevarion berween the
high and low spors of the pavement
contacted by the series of wheels, By
this means, a datum plane is produced

o RECORDER

Figure 4.

The ohove diagrom illustrofes the potenfiol error produced by o device equipped with only

thres painti of conlocl. The wove poltern corresponds to the spacing of the wheels and the profilagraph
recard will be a sirail line.
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to serve as a “plane of reference” for
the recording wheel that follows the
actual profile of the pavement, All of
the straightedge types of which Mr.
Brown's pioncer model is an example
measure the profile in terms of depth
helow the peaks or high points on the
road surface within the length of the
straighredge.

Profiles Recorded

With the rapid expansion of the
motor vehicle and increasing aware-
ness of riding qualities, another type
made its appearance. One of the
carliest was the “Via-Log" developed
in the State of New York. The Via-
l.og consisted of means for recording
a profile on a strip of paper, the stylus
being actuated by the vertical move-
ments of the front axle of an auro-
mobile with reference ro the frame of
the car, In order to prodoce a reading,
the car had to proceed ar appreciable
speed, say 20 miles per hour or more.

Public Roads magazine for Seprem-
ber 1926 reports on a variant of this
instrument for the measurement of
relative rond roughness. It is described
as consisting of a “rack which is ar-
tached in a vertical position to the
front axle of the wvehicle, Fig. 31
Meshed with this rack is a spur gear
which is supported by the frame of
the car. Movement of the front axle
with respect to the chassis, caused by
deflection of the body spring, thus
produces translation of the rack and
rotation of the gear. This gear is con-
nected through a flexible shaft to a
mechanical counter on the instrument

California Highways and Public Works



Figure 5, A viogroph designed by the Lox &sgeles Rood Department,

board of the automobile.” Modifics-
tions and developments of this type
have been used for many years in
Califprnia and by other states and
ngencies, Constant difficulty was en-
countered in securing uniformly re-
producible readings and results ob-
tained  with the same apparatus
mounted  on  different  auromobiles
gave widely different results,

Trailer Unit Developed

The Bureau of Public Roads contin
ued to work on the problem and in
Public Roads for February 1941 re-
ported on a trailer unit (Figure 3).
In principle, this device is similar to
those mounted on an automobile ex-
cept that carefully selected springs,
means for dampening and the weight
of the unit can be standardized and
thus produce an instrument that is
not subject to variations such as exist
berween automobiles of different size
and make. This road roughness indi-
cator is probably the one most widely
used in recent years, having been du-
plicated by several states and other
agencies, Figure 9 shows traces of the
record produced by one of these units
operated by Professor R. A. Mover
of the University of California. How-
ever, it is subject to the same criricism
as applies to recording devices actu-
ated by the front axle of a car. One
might quote from an article on “Inde-
pendent Wheel Suspension” by Mau-
rice Olley, Special Problems Fngineer,
Cadillac Motor Car Company, “Fre-
quently analysis of a car on the road
shows that the average road at normal

January-February 1960

speeds disturbs the passage of the car
by acting as an excitation for the
natural frequencies of the car itself,
The monon of the car, in other words,

is never a true picture of the road
surface but is made up of the car-
frequencies excited by that particular
road surface.”

Mr. Olley goes on to discuss the
effects of the main frequencies which
vary with different cars, the dre fre-
quencies, and the frequencies of the
UNSPrung Mmasses, He further states,
“Different tyvpes of road excite fre-
quencies of the three groups to differ-
ent extents,” It will be apparent then
that the bureau road roughness indi-
cator contains all the elememts thar
exist in the average automobile except,
of course, to a considerably different
degree. Any recorder actuated by the
vertical oscillatons of an automobile
front axle will show the grearest re-
sponse to the type of bomp which the
springs are most effective in absorbing
or “iroming” out. Obviously, if a
bump on a road is to be felt the

Figure &,

Tha Viagrahpe-Traceur used In France for delinsating the low spols on o povement preliminory
to placing leveling patches.
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wheels must lift the car frame and
hence there will be relatively less
movement between the axle and
frame when the shock is not taken up
by the springs. While it may be true
that rough roads will cause a greater
number of vertical movements than
will smooth ones, nevertheless a very
distorred picture can be obtained from
measurements of this type.

Garman Ressarch

A fairly comprehensive resumé of
road profile measuring devices was
prepared by Mr. H. Petersen of the
Road Research Institure, Technical
University, Hanover, Germany, which
was published in Strasse in 1939,
Many of the following examples or
illustrations are taken from Mr. Peter-
sen's compilation.

Undoubtedly, the most simple (even
though slow and painstaking) method
of gauging road roughness is by means
of a straightedge laid on the surface
of the road which means, of course,
thar the straightedge rests on the peaks
ar high points and the depths of the
valleys or depressions are measured
from the bottom of the straightedge, a
wedge being a convenient means for
accomplishing this purpose.

In considering the general problem,
it is evident thar a true profile of a
pavement surface can only be plotted
in terms of absolute or relative eleva-
tions above some base elevation, sea
level, for example. Such profiles are
commonplace tools used by engineers
for planning and establishing grade
lines for roads and are generally de-
veloped by plotting elevadons from
level notes. However, such a process
becomes very time consuming and re-
quires painstaking care to produce
even an approximately accurate inti-
mate profile of a pavemenrt surface as
it will he necessary to take readings

every foot or so along the pavement
with a high degree of accuracy, How-
ever, one or two devices have been
built that record the road profile with
reference to a carefully leveled beam.

Modification Described

A modification of the simple straight-
edge is to equip the straighredge with
a center wheel that rises and falls as
the straightedge is dragged along the
surface of the pavement. This is the
principle of Brown's pioneer Viagraph
and such a device can produce a rea-
sonably accurate record and need not
be difficult to construct. However, a
straightedge or glider is tiresome and
annoving to drag over the surface of a
pavement and chis drag becomes ag-
gravated if the straightedge is of sub-
stantial length.

A third alternarive which is an ex-
pedient “invented” by many individ-
uals is to equip a beam with one fixed
wheel ar either end with a center
wheel that rises and falls with the in-
equalities acruating a pointer or a
stylus to record this vertical move-
ment on a strip of paper. Many pro-
filometers urilizing this principle have
been developed bur all have one pri-
mary weakness. First, a single bump
on an otherwise true surface will be
recorded on the graph three times as
two depressions and one bump, and if
a summarizing counter is used the
amount of vertical excursion will be
approximately twice that of the true
profile. Morcover the aberrations pro-
duced by this type of device will vary
with the pattern of the road inequali-
ries. A certain sequence of waves can
be deseribed for which the recorder
will produce a straight line on rthe
graph (Figure 4). These three-
wheeled machines will exaggerate
some “bumps” and minimize others,

Figure 7. The multiwheel profilameter apparatus of the British Road Reseorch Laboratery.
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Three-wheel Viegroph

Figure § is an example of a three-
wheel device with a rather elaborate
recording mechanism which was re-
ported on page 12 of California High-
ways and Public Works, December
1939, This Viagraph was designed by
Mr. Claran F. Galloway of the Los
Angeles County Road Department.

Meanwhile, developments were pro-
ceeding abroad. Most of the devices
ntilize the principle of the Mailander
Wave Measurer developed by the I1hi-
nois Division of Highways. Other ex-
amples udlizing this principle are
shown in Figures 2, 6, 8, 16. Through
the courtesy of Mr. Raymond Peltier,
Director of Research and Testing,
Central Laboratory of Bridges and
Roads, Paris, France, information has
been furnished on developments in
France, Two of the French machines
are of interest. One (Figure 6) is a
large unir equipped with marking de-
vices which delineate by a series of
stripes all of the depressions or low
spots on an old pavement. These
markings serve as a guide to the repair
crews who place thin localized patches
to cover the markings and hence im-
prove the riding qualicy by leveling
vp the surface. A very ingenious de-
sign is also used which utilizes the
multiple-wheel principle but in a novel
fashion, Here the frame of the machine
is carried on two center wheels and
the individual bogie wheels are in-
terconnected by a continuous cable
running over pulleys. These small in-
dividual wheels are free to rise or fall,
adjusting themselves to the contour of
the road surface and, in effect, provide
a reference datum for the wvertieal
movements of the frame supported on
the center wheels.

Research in England

One of the more interesting and
well engineered profilometers was de-
veloped many vears ago by the engi-
neers of the British Roads Research
Laboratory. This multiple-wheel unit
emplovs 16 wheels but so disposed
that no two wheels cross the same
transverse joint or inequality at the
same tme, Figures 8 and 9 show the
“classifier” from the British machine.
This consists of a series of counters
arranged to count each complete up
and down movement egual to or
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greater than a given value. Figure
10 shows the unique three-wheeled
recording unit used on the British
machine.

A distinctly different principle is
embaodied in the “Profilometer” (Fig-
are 11) used on the A ASH.O. test
road. As reported by Mr. W. N. Carey,
Jr., Chief Engineer for Research, ir
consists essendally of a trailer unit
which is towed over the track by the
instrument van at a speed of approxi-
mately five miles an hour. As illus-
trated by the schematic diagram (Fig-
ure 12), the slope assembly S measures
the angle *a” between pavement P and
trailer bed T. Reference R measures
angle “b" between the trailer bed and
horizontal. As the trailer is towed over
the pavement, two volrages are con-
rinuously  generated proportional to
angles "a” and “b.” These voltages are
added electronically to produce a vole-
age proportional to angle “¢,” the angle
of the pavement from horizontal. The
tangent of angle “c” (slope of the pave-
ment on a nine-inch wheelbase) is re-
corded as an analog in a recording
oscillograph. The record includes pip
marks ar intervals of one foor on the
pavement and other pips indicating the
beginning and end of the test secrion
or area of interest.

Oparation Speeded

This device has reported advantages
such as reasonable speed of operation,
good overall accaracy and reproduci-
bility, and the principle permits use of
autamaric summarization techniques to
develop generalized harmonic analyses
as a means of converring the wave form
into a few numbers. One might judsge
thar the nine inch baseline will intro-
duce some error or aberrations on
short wave length bumps. Figures 13
and 14 represent some typical records
produced by this instrument. The total
cost is reported to be abour the same
as the California or Michigan Profilo-
graph; namely, abour §25,000. Strictly
speaking, this profilometer does not
produce a profilogram directly al-
though it is possible to reconstruce the
profile by means of an electronic chare
reader and digitizer. Figure 15 shows
a comparison between the graphs taken
with the test track profilometer and
with the Michigan machine (Figure

January-February 1960

Figure 8. A multiple counfer bump clossifier used by the British,

16). over the same section of pavement.
It will be noted that there is little ap-
parent resemblance berween the actaal
profile as recorded by the Michigan
Proflometer and the tape record re-
corded by the test track unit. Mr,
Carey has stared that the rest track
pmﬁ{umeter record is actually the firse
derivative of the profilogram,

Figure 9,

Many Approaches

From the variety of devices which
have been developed and promulgated
by different individuals and agencies,
it is evident that this problem has been
approached from many different view-
points, and it is not likely thar all will
agree upon the relative merits or de-
merits of the various instruments. It

A photo with disgram illustrating the principle of o profile correcting mechonizm.
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Figurs 12. A slope recorder irocs of o
povement In fhe AASHO rood ftest |
profilogram).

4

A AR

Figurs 13 A slops recorder frocs of wmooth
povemen! In the AASHO reod et (nol o profils).

seems evident, however, that there are
two basic or fundamental differences
in the approach, One is to record a
profilogram on paper which represents
a reasonably faithful picture of the in-
timate pavement profile. The scale, of
course, must be distorted to show up
the relatively slight inequalities char
are involved in the rerm “roughness.”
There are several descriptive terms
which are ofren used more or less in-
terchangeably but which really have
different connotations or  meaning.
One, of course, is the “profile” which
represents the contour of the road sur-
face along some single line or path.
The term “profile” carries no implica-
tion as to whether or not the surface
is smooth or rough. The term “pave-
ment roughness” is also frequently
used, This, of course, leaves the im-
pression that all pavements must be
rough to some degree which, of course,
they are.

The second approach is the artempt
to measure “riding qualities” which is
a term often used more or less inter-
changeably or confused with the word
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A photograph of the AASHO rood lest profilameter, (Sew Figurs 110

“roughness,” It seems important to em-
phasize here that the individual who
uses 3 road and drives a vehicle over
a pavement is really not much con-
cerned with roughness and even less
with considerarions of a profile, bur is
primarily and almost exclusively aware
only of the “riding qualities.” The term
“riding qualities” means the response
of a particular individual in a particu-
lar vehicle to the particular road sur-
face at typical speeds of operation. The
point | wish to emphasize is that an
engineer cannot specify such a subjec-
tive attribute as “riding qualities” nor
can he directly order a pavement con-
tractor to achieve this somewhat elu-
sive condition. By tradition, an egineer
or a construction man works to line
and grade and hence he can only be
cxpected to produce a finished profile
within certain limits of variation. We
might, therefore, conclude that the
profile is the aspect which is of maost
interest to the engineer.

Bosic Assumptions Made

As mentioned by Mr. Olley (quoted
above) the roughness of rhe pavement

Figure 11,

must be regarded as the source of ex-
citation for the natural frequencies of
the wehicle. Most will assume thar a
perfectly smooth road having neither
bumps nor low spots will not excite
the vehicle or the passenger and con-
sequently will be smooth riding but
there is considerable reason to believe
thar the most pleasant riding highway
surfaces are not those that follow a true
plane; on the contrary some undula-
don in the road surface may break the
monotony and definitely add to the
pleasant sensations of riding in a motor
vehicle. Referring to the profilometer
developed and being used on the
AAS.H.O. test road it might be said
to develop some index to the excitarion
elements in the pavement surface.

It will appear then thar the expedi-
ents or devices that have been used
fall into seven classes which may be
described as follows:

.« - Continued on page 68

A schemotic diagram of the AASHO road ted profilometer, (See Figure 10.)
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',\- THE 70tly anniversary vear of i
dedicanion as a monument to the fore-
sight and planning of General John
Bidwell, the contract was let in May
1959 for the widening of the main
roadway of Chico's famous landscaped
Esplanade to sccommodare the elimb-
ing rraffic volume of this rapidly
growing Sacramento Valley area.

From dirt to gravel to concrete, it
is the fourth surfacing improvement
but only the first alteration to the
original plan of the Esplanade, with its
tree-lined, multpurpose traffic provi-
sions, since it was first laid our 90
yvears ago—a tribute indeed ro Bid-
well's vision.

The Esplanade carries one and one-
half miles of U.S, Highway 99E from
Big Chico Creek, just north of the
center of town, to Lindo Channel,
about five blocks north of the city
limirs. It also serves as a main access
road to Chico’s central business dis-
trict from the northern residential
section, One-way side drives serve the
aburting property which is largely
residential,

A history of the colorful Esplanade
appeared in the May-June 1949 issue

Fsplanade

Made Divided Four-lane

By E. M. WALL, Resident Engineer

of California Highways and Public
Works.

John Bidwell came to California in
1841 and eight vears later purchased a
large ranch m rthe northern Sacra-
mento Vallev, then covered with oak
trees and tall grass. From this came
Chico, founded by Bidwell, and the
highly culdvared agriculrural area
that today surrounds the cirv.

About 1870 Bidwell planted six
parallel rows of honey locusts the full
length of whar is now the Esplanade.
They were all removed in 1914 when
they had grown old and maintenance
costs had become prohibitive. Two
vears later they were replaced with
six rows of Eoropean syvcamores, the
present trees, The larger part of the
Esplanade was annexed by the City of
Chico in 1918,

Bidwell designed the EFsplanade ro
carry the heavier carts and wagons
as well as through traffic down the
center lane which he flanked on either
side with a parkway of double rows
of trees. In the early davs the east
parkway was frequently used by
horseback riders, and the west park-
way was for many vears Chico's fa-

Chico’s Historic Roadway

mous Bicvele Path, With the coming
of streer cars to Chico, about 1903,
the eguestrian path was given over to
car tracks which are still existent.

Adjacent to the park strips, Bidwell
placed outer roadways with a final
row of trees that fronted on what
later became a choice residencial dis-
trict, Bidwell originally specified that
no gravel was to be placed on the
side drives, which were reserved for
more leisurely travel. Bot with in-
creasing traffic and the building of fine
homes along the Esplanade, the dirt
drives became obsolete and were sur-
faced in 1923,

Roodway is Widenod

The graveled main roadway had
been replaced wirth a 15-foor concrete
pavement in 1915, Immediately prior
to the current widening project the
main roadway was a 40-foot, two-lane
asphaltic pavement with the original
concrete serving as the base of the
center. It now has been widened to a
four-lane, divided, signalized street
with left rum pocker lanes at approxi-
mately every other intersection. Previ-
ously each cross street wenr through.

A view of the Eiplonods offer i hod been widened fo corry increasing US V9E fraffic through ihe City of Chico. Meémariol Way intersection in the foreground.

Janvary-February 1960
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The side drives were retained as they
presently exist.

The new dividing strip will be land-
scaped with trees and shrubs, except
that areas too narrow for planting will
be paved. An irrigation system fo
serve landscaping in the median and
remaining separation between the
main road and side drives is incloded
in the present contract. Planting will
follow completion of the highway as
A separate Contract,

The project was the result of sev-
eral years study to find a solution, ac-
ceptable to the City of Chico, to Butte
County, and to the State, to the prob-
lem of handling an increasingly high
traffic volume. The 1954 average daily
traffic count of 17,500 vehicles, as well
as a record of numerous rear-end col-
lisions involving vehicles making left
turns, pointed uvp the need for the
present improvement.

Considerable adverse public opinion
developed when proposed plans were
announced calling for removal of the
two rows of trees immediately adja-
cent to the main road to provide space
for necessary widening. The tracks
were to remain, but withoot the sepa-
rating row of trees. The old Bicycle
Path and its inside row of trees was
to be eliminated in order to allow for
the two additional lanes and new
median.

Public Informed

City of Chico officials undertook
the job of informing the public about
the need of the improvement and its
favorable completed appearance. They
achieved excellent resules  through
public meetings, mass media, and pub-
lication of an illustrated pamphlet
showing before-and-after drawings,
cross sections, maps of the entire
route, and vehicular traffic count
chart.

Onlv one eomplaine regarding . the
trees was received at the field con-
structon office, and that was when
limbs from trees that were to remain
in place were being trimmed to give
the required 18 feer clearance above
the new pavement.

The project was designed as a joint
undertaking by City of Chico, Butte
County, and stare engineers. The Divi-
sion of Highways developed the plans
and specifications with city and county
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concurrence on design details. The
city and county handled negotiations
with the five utlity companies whose
easements and prior  rights-of-way
were involved, and acquired necessary
addirional highway right-of-way near
the northern terminus of the job, Or-
dinarily on state highway projects all
the above phases are handled by stare
personnel,

Bids for the project were opened
May 6, with A. Teichert and Son, Inc,
of Sacramento low ar §490,740.00,

The contractor began tree clearing
operations May 26 and removed both
rows of trees adjacent to the old main
road in about two weeks, Clearing had
to be done under heavy traffic condi-
tons, but without serious delay ro
through traffic. In one instance it was
advisable ro stop all through traffic for
10 minutes while removing one verv
large overhanging limb,

Meetings Held

Early after the bid opening, individ-
ual meetings were held with each of
the wtilities concerning relocation of
their facilities. Because of the large
number of utilities involved, and the
possibility of conflices between the
contractor’s and wtlity companies’
worlk forces, a meeting was called of
representatives of all utilities, the con-
tractor, subcontractors, and the resi-
dent engineer.

During this meering all were advised
of the necessity of Leeping through
trafic moving at all times. It was also
explained that city and county street
connections with the Esplanade could
be closed only as permitted by the
resident engineer, and that all reason-
able effores should be made to see thar
local residents as well as through
traffic have the least possible incon-
venience. The work of the contractor
and each of the utlity companies was
discussed, and schedules, including
when and where cach would work,
were set up with the condition that all
adjustments to the schedule be cleared
through the resident. This arrange-
ment worked out very well and all
utllities completed their work within
one week of their schedules.

The requirement to keep 24 feet of
pavement available to through traffic
at all times dierated that southbound
lanes—partly lying over the site of

the old Bicvcle Path—be constructed
first. The limited working width, ap-
proximately 28 feet, in which to con-
struct the southbound lanes ereated
several problems. One major obstacle
was the requirement to compact orig-
inal ground to 30 inches below fin-
ished pavement grade.

Yarious Methods Tried

The roadway section was first cut
to subgrade elevadon, 17 inches below
finished grade, and wvarious methods
and types of equipment were tried to
determine which would provide the
required degree of compaction, The
only merhod rhat proved successful
was to excavate and windrow a half
width at a tme to 24 inches below
finished grade, and to scarify and
compact back to subgrade in four-
inch layers wirth a sheepsfoot roller,
The fine, sandy silt material on the site
required that the moisture be held to
3 to § percent above optimum to get
the reguired compaction.

Because of simultaneous operations
by the contractor and subcontracrars,
care was exercised to insure that the
work was done in such a way that no
more than two adjacent city streets,
or, in some cases, only every other
street, were closed ar the same time.
As a result, a minimum of complaints
has been received from adjacent prop-
erty owners including the few busi-
ness firms on the Esplanade.

Average daily craffic passing through
construction  has been 18,000 with
1,400 during the peak hour, 4.30 p.m.
Pealk-hour rtraffic has recently in-
creased at the southern end of the
project with the start of school. Chico
State College, Chico High School, and
the Junior High School are all adja-
cent and have outlet sireets to the
Esplanade. To date there have been no
serious rraffic accidents in the con-
sEruction ared.

Ken Fox was project superintendent
for the contractor, and D, M. Young
was the Division of Highways con-
struction engineer for the project,

INTERSTATE JOB COMPLETED

Highway projects completed dur-
ing December include 5.8 miles of
four-lane interstate freeway on US 40
in the Sierra Nevada Mounrains cost-
ing approximately $8,952.400,
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(rant Line

Bascule Span Drawbridge Built
Across Canal With F.A.S. Funds

By CLEMENT A. PLECARPO, Deputy Director of Public Works,

Q Aprn. 17, 1863, the State Legis-
lature approved an act which pro-
vided for the legal procedures neces-
sary in order to acquire swamp and
overflow lands, On May 26, 1877,
William lrwin, Governor of Califor-
nia, signed a patent grantng to Tide
Land Reclamation Company the title
to all lands berween Middle River
and Old River, lying north of “El
Rancho Pescadero " (now Union Island
and Victoria Island located north of
Tracy in San Joaquin County), An
attempt to reclaim the land was made
by the Tide Land Reclamation Com-
pany along with George W. Kidd,
Thomas H. Williams and David Bix-

County of San Joaquin

ler. The atrempe apparently ended in
failure because on April 15, 1879, the
company conveyved to Williams and
Bixler all of the lands involved,

It was somenme during the period
from 1882 to 1890 thar Williams and
Bixler constructed the “Grant Line
Canal,” sometimes referred to as the
“Bixler Canal.” The two men con-
structed it on their own land north of
the “Grant Line,” and proceeded with
the reclamaton of their land with
some help from the United Stares
Government, who pur a dam in Para-
dise Cut. Later, Phillip Fabian and
others constructed a canal immedi-
ately south of the Grant Line Cunal

using horses with Fresno scrapers.
Thus, was a manmade barrier placed
between the fertle island country to
the north, and the shipping point of
Tracy to the south,

On Seprember 6, 1904, the board of
supervisors directed the county sur-
vevar to prepare plans and specifica-
tions for a steel drawbridge across
Grant Line Canal. On May 2, 1905,
bids were opened with Clark and
Henery of Stockton the lowest of
eight bidders ar $18,770. The high bid
was $24,579. The structure consisted
of one 230-foot steel through truss
swing span; one 126-foot through
truss fixed span; one 70-foor, and one

The new double bascwle span drawbridge over the Grant Line Conol contfrected by San Jaoquin County ender the Federol-aid Secondory Progrom.

January-February 1960
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The original Gront Lline Conal bridge completed by Sen Jeaguin County in 1904, Alihough whll wanding,

60-foor pony truss spans supported on
concrete cylinder piers and concrete
abutments for a total length of 496
feer. On May 8, 1906, the County of
San Joaquin accepred the bridge as
completed.

On August 29, 1904, Bixler had con-
veyed to the County of San Joaquin
right of way for a road across Union
Island and for approaches to the pro-
posed bridge. On March 17, 1906,
Fabian and his associates conveved for
5175 two acres of land for the south-
ern approach. Thus was the manmade
barrier broken and a route opened
from Stockton through the rich delta
islands ro the City of Tracy.

Time and the continuing develop-
ment of mechanical vehicles forced
the posting for restricted load of 16
tons per vehicle, 21 rtons per semi-
trailer combination, and 25 rtons per
truck and full trailer. Thus was a bar-
rier again placed by man berween
Tracy and the rich delta islands.

The county attempred to break the
barrier in 1946 and 1947 by preparing
plans and specifications to construct
a new bridge as an F.AS. project,
but the estimare of cost was higher
than the county could finance and the
project was dropped.

In 1956, the board of supervisors,
upon the recommendation of Mr. L.
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H. Bradiey, the Director of Public
Waorks for San Joaquin County, au-
thorized the construction of the Grant
Line Bridge as an F.AS, project and
on July 26, 1957, a joint field review
was held ar the site with stare, coonty
and federal representarives in arrend-
ance. An agreement was made be-
tween the Srate and che county
whereby the Bridge Department of
the State Department of Public
Works would design and prepare the
plans and specifications with the
county assuming all of the costs. This
work was done under the direction
of W. C. Kiedaisch. The bridge con-
sists of 12 reinforced concrere slab
spans, and one double-leaf bascule span
with o lightweight concrete deck,
about 471 feet in rotal length supported
on prestressed concrete pile piers, pre-
stressed concrete pile aburments, and
reinforeed concrere piers with com-
crere pile foundations, and providing
a clear roadway width of 28 feer.
On Seprember 19, 1938, a contract
was awarded by the Department of
Public Works to Erickson, Phillips
and Weisberg, thev being the low
bidder for 8588 847. Ross Phillips was
the superintendent for the contractor,
who prosecured the job so capably
that the bridge was completed several
months ahead of the time limir.

it iy incapoble af corrping heavy fonnoge frucks,

In the late summer of 1959, the
County of San Joaquin awarded a
contrace to A, Teichert and Son, Inc.,
for the construction of bridge ap-
proaches and that portion of Tracy
Road (F.AS. 907) between Grant
Line Canal and Old River, at a total
contract cost of §95,675.48. Herman
Smith was superintendent for the con-
tractor.

Preliminary and construction engi-
neering were performed by San Joa-
quin County under the direction of
L. H. Bradley, Director of Public
Works. C. W. Hedstrom was resident
engineer for both the bridge and road
projects, and 1 feel did an outstanding
job on a difficult project.

On November 5, 1959, dedication
ceremonies were held. Many county,
state and City of Tracy officials par-
ticipated, including Supervisors Bruce
McKnight, W, R. Ruggles, Edmond
Heinbockle, and C. B. Bull, without
whose help the project would nor
have been possible.

Thus, at a cost of abour §$700,000,
the barrier between the Tracy area on
the south, and the island area and the
City of Stockton on the north, had
been broken,

So ends another chapter in the his-
tory of the "Grant Line,"
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Visitors

Foreign Engineers From Many
Nations Study L.A.'s Freeways

By MILTON C. STARK, District Information Officer

Tm_' Stare of California, with s
7.500,000 motor vehicles use [4,000
miles of state highways and freeways,
has become a world leader in highway
development. [r is, therefore, only
natural that many countries wishing to
improve their transportation facilices
would seek information here, where
modern highway and freeway con-
struction has been pioneered and de-
veloped.

District VII of the State Division
of Highways has in this respeet been
a popular meering ground for for-
eign engineers from many countries,
Within the space of a single month
the district has been host to engineers
from Japan, Switzerland, Auscralia,
New Zealand, Denmark, Sweden, Viet
Nam and India,

A ream of Japanese engineers,
headed by Dr. Kiyvoharo Usumi,
President of the Japan Construction
Mechanization Association of Tokyo,
visited Districe V1L on Seprember 14
and 15, on one leg of an inspection
tour that takes them through the
United Srates to observe techniques
in the heavy equipment feld. The
team was traveling under the auspices
of the International Co-operation Ad-
ministration  of Washingron, D.C

Accompanying the |2-engineer team
was Ramsey Stobie of Training
Within Induostry, Incorporated, and
My, Howard Christensen of the TS,
Bureau of Public Roads,

The engineers were briefed on poli-
cies and procedures of the State Divi-
sion of Highways by E. T. Telford,
Assistant Stare Highway Engineer, in
charge of District VII, Also on hand
to discuss construction methods and
equipment was Ike Brown, Assistant
General Manager of the Associated
General Contracrors,

Freaway Tour

On Seprember 15 the Japanese
group toured District VII freeways,
which included picture raking ar the
four-level structure, and a erip over
portions of the Golden Stare Freeway,
the Ventura Freeway and the Mul-
holland Cut on the San Diego Free-
way.

Guides on the tour were Herb Bel-
ford of the Construction Department
and Fred Fujimoto, Project Engineer
of Design A who also acted as inter-
preter. Fujimoto served as interpreter
for the United Srares Army in the Far
Eastern Theater doring World War
L.

Bruno Wildermulh, Swiss engineer [contar) views an oerial photogrophic mop of the Greafer Los Angeles
Freeway System with Disteict Enginesrs L. R, Gillis (left) and A. L. Himelhach {right},

January-February 1960

The Japanese engineers were im-
pressed with the extent of the District
VI freeway svstem and the enormous
tratfic loads it carries, They fele thac
their own traffic complex on the is-
lands of Japan—1,700,000 motor ve-
hicles on 6,000 miles of paved high-
ways—could benehir from adoption of
a highway and freeway program
madeled after our own.

Following the Japanese delegation
came engineers from Australia, New
Fealand, Denmark and Sweden. The
more numerous Swedish group arrived
in the district office on October § and
spent two days discussing and touring
local freewavs, aided by guides James
MecMahon, Southern Area Bridge Fn-
gineer, and Bruce Gentry, Construc-
ton Engineer,

As acutely interested n freeway
progress as their Japanese forerunners,
the Swedish group shot film and took
candid shots of the four-level struc-
ture in the Civie Center, later making
an inspection trip over portions of the
Santa Monica, Golden State, Santa
Ana and Harbor Freeways. The engi-
neers took on-the-spor notes on pore-

A K, Ago (left);, chie fown engineer for Jom-

shedpur, Ind a, confers with E. T. Telford, Assistant
State Highway Engineer {Los Angeles Times photel,
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A proup of engireers ond offiieh from Jopan vist the four-leve! grade seporofion in downlown Lles
Angeles. Stonding of right s Romsey Stabie of the Training Within Indusiry Corporafion of Clevelonsd,
Ohig, whe led the group on their tour,

able wire recorders for later transcrip-
rion.

MHaw Technigue Used

McMahon found that the visitors
were very much interested in bridge
building, design and construerion, par-
ticularly in our use of single column
bents, box girders and prestressed con-
crete and thar these techniques were
in use in their own country. A unique
bridge building procedure used i
Sweden is the construction of re-
inforced concrete bridges by cannlev-
ering out from conerere piers balancing
the successive pours, This practice is
not prevalent in the United Srates for
reinforced concrere bridge construc-
tion, although it is common procedure
for structural steel bridges.

Swedish concern with bridge build-
ing is occasioned by growth of high-
way transportation and the fact thar
many of their roads must pass over
deeply indented shore lines, rivers and
islands,

On Ocrober 13, 1959, a Swiss engi-
neer from Zurich, Bruno Wildermuth,
called ar the district office, culmi-
nating an [B-month stay in the United
States, during which he was employed
by American engineering firms and
attended engineering courses in New
York City and ar the Institure of
Transportation and Traffic Enginecr-
ing at Berkeley, California.
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Wildermuth came to the United
States, and especially to California, o
research  transit and  transportacion
problems and relate them to freeway
development, According to Wilder-
muth, Swirzerland, too, is facing
growing traffic problems and will re-
quire an expanded network of main-
line highways to bolster its present
overtaxed system which is handling an
estimated 400,000 motor vehicles. He
noted that the trend in transporting
persons and goods is via the highways,
and that the metropolitan street car
lines and the railways increasingly are
occupying a secondary place; hence,
the necessity for freeway or express-
way planning in Switzerland. The
Swiss driver pavs 85 cents per gallon
for his gasoline, 80 percent of the tax
revenue from which is used by the
Swiss government for construction of
the national highways that are built by
both cities and cantons to uniform
standards, as with our own interstate
highwavs, Swiss automobiles are all
mmports, fueled by petroleum products
from the Near Fast, ver cost of gaso-
line in Switzerland is less than in any
other neighboring country.

Viet Hemese Rood Builders

Even distant South Viet Nam, the
Far Eastern country bordering the
South China Sea and formerly known
25 French Indo China, is giving its ar-

tention to a new road building pro-
gram to meet the demands of a grow-
ing economy. It is a country of some
11,000,000 inhabitants occupying a
land area of approximately 700,000
square kilomerers; it has 14,000 kilo-
meters of paved and unpaved roads
extending through mountainous ter-
rain. South Vier Nam's 100,000 motor
vehicles, 30 percent of which are
trucks, pay 40 cents per gallon for
gasoline.

Here in the United States on a
2% -month tour to study road con-
struction rechniques were two Vier
Namese, Nguyen Van Dinh, Director
Gieneral of Public Works, and Nguyen
Huu Tuan, Bureau of Foreign Aid,
Ministryv of Public Works,

The Vet Namese officials, who ar-
rived in Los Angeles on October 16,
said that Viet Nam was constructing
200 miles of new roads per annum
with American financing and techno-
logical assistance. Their purpose in
visiing Districr VI was to study road
construction, maintenance methods
and equipment.

At the conclusion of their visit they
were taken on a field inspection trip
over portions of the Angeles Crest and
Pearblossom Highways by Howard
Christensen of the US. Bureau of
Public Roads,

A. K. Aga, Chief Town Engincer
for the City of Jamshedpur, India,
conferred with engineers in the Dis-
trict VII Office and was taken on an
inspection tour of Los Angeles free-
ways during the week of October 19,

Aga said that the rapidly expanding
City of Jamshedpur now has need of a
freeway to handle the growing num-
bers of motor vehicles. A 280-foor
right-of-way carrying two lanes of
traffic each way and centered by some
sort of railway is planned. There will
be another slight difference between
the Jamshedpur freeway and ours: It
will have to have some provisions for
bicycles.

WARLOW ELECTED

The California Highway Commis-
sion has elected Chester H. Warlow
of Fresno its vice chairman to suc-
ceed James A. Guthrie, San Bernar-
dingo, who has served as vice chairman
for the past year.
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REMODELING OF S.F. TRANSIT TERMINAL CONTINUES

i

Included in the remodeling of the Tronsbay Transit Terminal in San Froncsco wan the insoliation of o
new itairway flonked on both sides by escoletors leading from the lobby to the mozsonine level.

Included among rthe improvements
planned by the Division of San Fran-
cisco Bay Toll Crossings in connection
with the reconstruction of the San
Francisco-Oakland Bay Bridge is the
rehabilitation of the Transbay Transit
Terminal. A ruling of the Public Utili-
ties Commission ordered the abandon-
mient of train service across the bridge
and into the East Bay, which became
effective April 20, 1958,

The elevated erack area from the
San Francisco Anchorage which faces
Beale Street in San Francisco, around
the Terminal Loop, and through rhe
building, has now been repaved and
the 14 motor coach lines of the Key
System Transit Lines arec now operat-
ing out of the rerminal, thus relieving
the city streets of this traffic.

Since the abandonment of train serv-
ice, the transit terminal has been oper-
ared by the State. A program providing
for the general rearrangement of the
various services in the building and the
refurbishment of borh the interior and
exterior  of the structure has been
started.

Included in this remodeling was the
construction of a new stairway to the
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garage area below the street level, the
installation of fluorescent lights in the
main waiting room and on the mezza-
nine floor, the opening of various pre-
viously closed arcas for freer move-
ment of pedestrian rraffic throughout
the building, the constructing of a new
ticket office, and the installing of a new
stairway flanked on both sides by esca-
lators, leading from the lobby to the
mezzanine level.

The escalators are 48 inches wide
and transport 135 passengers per min-
ute at slow speed, and 180 passengers
per minute at fast speed. The direction
of the moving stairway can be changed
to accommodate peak traffic flow in
either direction. All possible safery de-
vices have been incorporated in their
installarion.

The terminus with its new facilivies
and the improved transit service to the
East Bay should induce a larger num-
ber of persons to use public transpor-
tadon. With buses transporting an
average of 22 passengers per trip, com-
pared with less than two persons per
car, the tmific congestion on the
bridge, particularly during the peak
periods, would be somewhat relieved.

Chemical Engineer
E. D. Botts Retires

Dr. E. D. Botts, Senior Chemical
Testing Engincer, retired on January
I, 1960, after 10 vears of service with
the Materials and Research Deparr-
ment and a total of
25 wears in state
service,

Bots is widely
identified with the
excellence of paints
used by the Divi-
sion of Highways
for improved traf-
fie seriping and the
protection of struc-
tural steel. In recent years he has pio-
neered the use of epoxy resins as bind-
ers and adhesives and has received
national recognition for his work.

He was born in Missouri in 1893.
He attended schools in Missouri and
Oregon and later received his Ph.D. de-
gree at the University of Wisconsin.

Botts served in the US. Army dur-
ing Waorld War I. In 1924 he became
chief chemist for American Marine
Paint Co. in San Francisco, From 1928
to 1944 he was a professor of chemistry
ar San Jose State College. Subsequently
he acted as a technical adviser to the
Small War Plants Corporation and the
U.S. Department of Commerce at Los
Angeles. He also served for two years
as research chemist with the Veterans
Administration ar the Birmingham
Hospital in San Fernando Valley.

In 1950 he came to the Materials and
Research Department as Senior Chemi-
cal Testing Engineer, a position he has
held untl his rerirement.

Bots was marned in 1929 to
Gretchen Kroncke. He and Mrs. Bots
have left Sacramento on a three-month
tour around the world after which
they expect to resume their residence
in Sacramento,

DR, b, E. BOTTS

BILLION MARK PASSED

A sommation of the Division of
Archirecture’s construction program
over the 20-year period 1941 through
1960 (including projects under con-
sideration for the 1960-61 Budger)
totals over §1 hillion,
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Freevvdy Benef

B.’l.ﬂ'll on a recently complered com-
parison of accidents before and afrer
it was opened to traffic last vear, che
new Madera Freeway can be credived
with a large reduction in traffic acei-
dents and persons injured and killed.

E. W. Tavlor, Districe VI Traffic
Engineer, reports that during the last
vear when all US. 90 traffic used the
former ¥ Streer roure throogh Ma-
dera, there were 154 accidents re-
ported by the California Highway
Patral and the Madera City Police
Department in the 3.7 mile section
that was larer superseded by the free-
way. The freeway was opencd to
traffic on Ocrober 1, 1938, and dunng
the one-yvear period unrtil Seprember
30, 1959, there were only 33 accidents
on the former route, now designated
as “U.S. 99 Business,” and 15 on rhe
freeway, This total of 48 represents a
79 percent decrease.

I'he number of persons injured and
killed also showed a marked decrease
to less than half the former number,
it was reported by Taylor. During the
last vear before the freeway was
opened. there were 49 persons injured

and one killed on the F Street route,
while onlv 15 were injured on the old
route and seven on the freeway dur-
ing the vear ending September 30,
1959, a toral of only 22. No faralities
have occurred on either the business
route or the freeway since the latter
was finished.

In termis of the number of accidents
in relation o the volume of traffic, the
comparison indicares rhe pronounced
cifect freeway construction has on
sccident frequency, even on a super-
seded roote. During the last prefree-
way vear, the accident rate was 7.9
accidents per million vehicle miles of
travel on the former route. This
dropped to 6.5 accidents per million
vehicle miles for the portion remain-
ing on the F Screer roure for the
smaller amount of traffic it carried
after the freeway was opened. The
freeway rate is 2 very low 0.9 acci-
dents per million vehicle miles, lower
even than the starewide average of 1.2
for all California freeways.

Recent traffic counts show thar the
average daily trafhic on the freeway is
now about 12,700 wvehicles, with an

Madera Freewao y Reduces Accidents,
Congestion, Recent Survey Shows

additional 4,300 a day using the Busi-
ness 99 route. The sum of these is a
? percent increase over the 1958 aver-
age volume carried by the F Street
route,

Other advantages accruing since the
freeway was opened were outlined in
the following editorial entitled “Some
Freeway Hindsight” from the Madera
Newps-Tribune of November 27, 1959:

It has been over one veur and two monrhs
since Madera's new freeway opened (Sep-
rember 1958), Ay a resulr, there has been con-
siderable adjusoment for many F Street husi-
nesses. After the minal loss of traffic, it seems
1 reasonable amount hag been regained.

We notice a good flow of customers at
the principal restaorants. Readers will recall
that experts predicted an immediate loss of
business for all those dealing with through
highway traffic. They said ths would grado-
ally readjust with a gainback of through
traffic stopovers and beteer loeal use because
of improved traffic condivions, Whether the
previous peal would be reached could not
be msured, becavse it depended on quality
of service and proper advertising.

We feel this has been fairly well accom-
plished, At least northbound traffic has an
easy ingress to the eity vig F Streer. It is
harder for southbound raffic o gor off the

... Cantinuad on page 42

o

A viaw of the Madera Freeway looking north af the Fourth Siresl overcrassing. londwoping of the freewey Includes the planting of pleandsry olang the divid-
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A [ow-lping species of pyracontha woir planted an the slopes of the Madero Freewoy lo glve an effective yef offrocive ground cover,

. Merced

Sacramania §

A view of the Modera Freewoy thowing the furnaf for Jocol freffie of the south and of the ciry
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FREEWAY BENEFITS

Cantinuved from page &0 . . .

freeway, due to the overpass necessary. This,
at least, doesn't look as mvming to the travel
s the youth entrance.

Service stations, natarally, have suffered
the most. Some have just closed up and mken
other locanons, Grocery stores, lumber vards
and other remil businesses have profited the
mast. Their businesses are more easily acces-
sible than before, Who can forgetr crossing
F Streer in the midst of noisy truck and
st traffic, plus local cars and oocks. It
was hazardous, to say the least.

Ar any rute the depressed freeway on old
H Sereet seems to have been aceepeed. Cross-
town traffic has been improved and aceess to
Highway 99 cermainly from Fourth Sercer and
Olive Avenue, is smple.

In keeping with its promise, State Division
of Highways has landscaped the depressed
section sides. When the plants marure, 3 park-
bke effect will be for all to see who pas
through Madera, Local residents also, we are
sure, will view with pride the worl effecr.

Sign Fee Increase
Is First Since 1933

A revised schedule of permit fees
for advertising signs along Califor-
nia's highways and county roads will
be in effect in 1960,

The 1959 Legislature increased the
fees for permits and licenses issued
under provisions of the California
Outdoor Advertising Act, which reg-
ulates the placement and design of
signs and billboards along stare high-
wavs and county roads outside incor-
porated cities.

The fee increases are the first since
the act was adopted in 1933, The
money from permit and license fees,
approximarely §125,000 a year, is used
by the Division of Highways to pay
the cost of administering the acr,

According to rthis statuce, signs
Mmust Meer minimum state require-
ments so as to have no adverse effect
on rraffic safety or highway effi-
ciency. Signs must also conform with
local land wse and zoning ordinances
independently administered and en-
forced by many of the countics.

Sign permits are issued by the Stare
on a calendar-vear basis and must be
renewed each vear.
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NEW STRIPER MODEL OPERATED FROM TRUCK CAB

il

Rl

Exparimantal model of new frafic siriping unit developed by the Eguipment Deporfment of il head-

guarten shep in Socr fa. This

fel will reploce the unit the! requires the operofor fo ride [n fhe

sulky (See phote below).

The Equipment Department has
long recognized the advantages of
moving the traffic line striping ma-
chine operator our of the solky,
pushed by the striping truck, and into
the truck cab. This change will be
advantageous from both safery and
economy standpoints, and will resule
in a more simplified striping unit,

To arrain these advantages, the
Equipment Department has developed
a traffic striping machine thar is com-
pletely controlled from the cab of the
paint truck. The new wunit has been
completed and is now operating on a
test basis. The results of this actual
operation will give the departmenrt
additional information necessary to
further the usefulness and productiv-
ity of the new machine,

Many states and foreign couontries
use the same general type of striping
equipment developed by the Equip-
ment Department vears ago. Many of
these stares and foreign countries have
expressed interest in the new unit. It
is estimated that this new unit will cost
less to manufacture, and will paint
more stripe at less cost per mile with
mare safety for the operator,

The unit was designed, construcred
and is being rested under the supervi-
sion of Associate Equipment Engineer

Current model of troffic striper wsed by the

Californio  Division of Highways. This madel,

developed by the Eguipment Depariment, i in

utm in many other dates and many foreign

eountries. The unif will be replaced by the new

swelf-contained unit that iy operoted Irom the fruck
cob (Ses photo abovel,

James ). Keleher of the Equipment

Department.

Upon final completion and testing,
details and photos of constraction and
operation will be presented in this
publication,

INTERSTATE PROJECTS

From July 1, 1956 (the start of the
Interstare Aid Highway Act of 1956),
to December 11, 1959, B3 interstate
contracts totaling $286,085,500 had
been awarded in California.

California Highways and Public Works



‘Tempus Fugit’ Corner

Twenty-five years ago. The follow-
ing items appeared in the January and
February 1935, issues of California
Highways and Public Warks.

NO “DEATH CURVES" HERE

Views of the completed 3.5-mile im-
provement of the northern section of
the famous Ridge Roure (berween
Fort Tejon and Grapevine Sration)
show that the former dangerous curves
and narrow roadway have been re-
placed by a fine, safe three-lane mod-
ern highway,

GAS TAX CONTINUES
DOWNTREND

In spite of ideal weather conditions,
improved roads, and normal summer
and fall prices, sales of gasoline have
been decreasing steadily since May of
1934 with the exception of October,
With only the returns for December to
come, it appears thar the total assess-
ments for 1934 will fall slighely below
the figure for 1933, with a probable
total for the vear of $39,000,000,

SOUTHLAND ROUTES BEING
MARKED WITH NEW
STATE SIGNS

Rapid progress is being made by
sign mg crews of the Automobile
Club of Southern California on erec-
tion of the new-type numbered route
signs on main state highways, Seven
thoroughfares are now being signed
and two more will be posted within
the next few weeks.

““OFFICIAL STATE HIGHWAY
PLEDGE" Urged by Women's
Community Service Aux-
iliory Committee of L.A.
Chamber of Commerce

“l pledge devotion to the Highways
of our Country, to the preservation of
their existing natural beauty and to the
intelligent development thereof; that
our highways may serve not only as
arteries of the nation’s commerce, but
through their beauty bring peace and
joy to those who travel them in their
hours of leisure.”

UNEMPLOYMENT RELIEF
The Division of Highways program
to speed the ad't'cr:ismg of construc-
tion projects which are financed from
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Earl Malkson Retires

In San Bernardino

Gilbert Earl Malkson, Maintenance
Engineer of Districe VIII, with head-
quarters in San Bernardino, has redred
from state service. He joined the Divi-

; m=ac=  sion of Highways
in 1928,

His first division
job was as a survey
party chief in Dis-
trice VIII. Later he
was assigned to the
E construction de-
ﬁ parument as resi-

denr engineer on a
EARL MALKSON highway construc-
tion project in the Mojave Desert

In 1940-41, Malkson was resident
engineer on one of the first cement
soil stabilization projects in District
VIIl on U.S. Highway 60-70-99, be-
tween Banning and Whitewater,

In 1943 he was transferred to main-
tenance duties as a highway superin-
tendent. He was promoted o his pres-
ent position in 1947,

Malkson was born in Snohomish,
Washington, in 1893 and attended pub-
lic schools there and in Lake Stevens,
Washington. His first engineering job
was as a construction foreman and hy-
drographer in 1913 with the Central
Oregon Irrigation Company, where he
remained until 1920, He spent two
vears with the City of Redmond, Ore-
gon, as water and street superintendent,
Before coming to the California Divi-
sion of Highways he was employed
cight vears as a locating engineer with
a private civil engineering firm in Bend,
Oregon.

the 1935 federal grant of the Hayden-
Cartwright Act has the entire stare
highway organization keved ro a high
pitch in order thar all projects shall be
under contract by July | * * * this
program is one of the primary factors
in the relief of unemployment in Cali-
fornia today,

BIENNIAL BUDGET
The bienmial seate highway budget
for the 87th and 88th fiscal vears, July
1, 1935, to June 30, 1937, shows total
amount for major project construc-
tion throughout the Stare will be
526 498 950.

IN MEMORIAM

Heodgquarters Office

Harry B. Milner, Supervising High-
way Engineer; Sam Osofsky, High-
way Economist; John W, Vickrey,
State Highway Engineer,

Distriet |

Wallace L. Chapman, Assistant
Righr-of-Way Agent; Eugene Meyer,
Associate Highway Engineer; LaVern
M. Robinson, Highway Foreman.

District Il

Helen Laaste, Highway Engineer-
ing Technician; Edward J. Nunes, As-
sistant Highway Engineer.

District IV

Gabriel Flaviani, Laborer; Grace
Modica, Intermediate Typist-clerk.
District V .

Paul H. Tarbox, Engineering Aid I
District VI

Lawrence P. Friel, Senior Right-of-
Way Agent; Paul C. Gibbons, Stock
Clerk; Albert Martinez, Labarer,

District VI
Clarence R. Cox, Laborer.

Distriet 1X
Irven D. Hartley, Highway Lead-
ingrman.

Bridge Department

Leonard M. Flannigan, Intermediare
Clerk.

Materials and Research
George 1. Ralph, Assistant High-
way Engineer,

Bay Bridge
Joy D. Wade, Toll Collector.

OLD ISSUE WANTED

A copy of the April 1924 issue
of Califernia Highways, forerunner
of California Highwayy and Public
Works magazine, is needed to com-
plete a set for binding. If you have
one to spare please send it to the
editor.
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L. V. Campbell

Lawrence V. (Pat) Campbell, re-
vred Division of Highways engincer,
died on December 21 after a short
illness.

In April of 1953, he rerired as engi-
neer of city and co-operative projects
of the division afrer 33 yvears of serv-
Ice.

Campbell was born in Louisville,
Ky., in 1888. He artended high school
in Louisville and gradoared from
Rensselaer  Polyvtechnic  Institure of
Troy, N.Y. in 1910

He started his career with the Srare
in 1915 but lefr ro serve as a second
licutenant in the Army engineers dur-
ing World War 1. Before returning o
state service in 1922 he was emploved
by Sacramento County, the Nevada
Highway Commission and the Maon-
tana Highway Commission. Campbell
served as office engineer of the divi-
sion for 11 vears before his appoint-
ment to the city and co-operative
projects post.

Campbell was a member of the
American Society of Civil Engineers
and the honor engineering society,
Tau Bera Pi. He was also a member
of the Golden Empire Council of the
Boy Scouts of America and one of
the founders of cub scouring in Sac-
ramento,

He was active in obtaining a re-
tirement system for state emplovees.

He is survived by his wife, a daugh-
ter, Mrs, Fugene M. Gray of Sacra-
mento and a son, Lawrence Pike
Campbell 11 of Paris, France.

TOSS OF COIN DECIDES

It required a coin toss to determine
the “low bidder” on a project for 1.3
miles of fencing on U.S, Highway 101
in San Luis Obispo County,

Anchor Post Products, Inc., and rhe
San Jose Steel Company, Ine., sub-
mitted identical low bids of $18,237 .40,

The two firms broke the e in the
time-honored manner. Anchor Fence
Post won the ross,

Office Engineer H. C. McCarty of
the Division of Highways said rhere
have been identical bids submirred be-
fore, but they are so rare he could
not remember when the last one oc-
curred.
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Department Submits
New Palisades Study

Director of Public Worlks Robert
B. Bradford has sobmitred o Gov-
ernor Edmund G. Brown and the
Legislature a report on measures pro-
posed to control landslides along the
Pacific Palisades in the Santa Monica
area.

The report was prepared by the
Department of Public Works in con-
junction with the Ciry of Los Angeles,
Los Angeles County and the City of
Santa Monica. It s based on a study
made by the New York City consult-
ing firm of Moran, Proctor, Mueser

and Rurledge.

Remedial measures proposed in the
report in general follow the recom-
mendations of the consolting engi-
neers, as announced last Auogust
However, the State’s engineers ex-
pressed some reservations as o how
closely cost estimates may fit final
plans. The consulting engineers esti-
mared an overall cost in excess of §6,-
000,000 which would include installa-
tion of drains, the construction of
berms or henches in some locations,
and the partial filling of some can-
VOIS,

The recommendations cover 12 lo-
cations along the Palisades,

For East Pacific Palisades, the area
of the “big slide” of 1956 and subse-
quent slides, it is proposed to intercept
ground warer by a 2,380-foot tun-
neled gallery and lateral drain system
40 to 60 feet below the surface in
sound material and ro regrade and
drain the upper 100 feet of the mate-
rial in the slide,

To reduce the hazard of a northerly
progression of the big slide, it is pro-
posed to grade the top of a steep in-
tact promontory and build a bench at
the toe ro intercept small soil falls
before they reach the highway.

The report stated:

“With reservation on applicability
of cost estimares 1o final detailed plans,
the proposal is recommended with
confidence.” The consultants’ prelimi-
nary cost estimate was §933,900 for
the East Pacific Palisades work.

The report was prepared under au-
thorization of the 1957 Legislature,

Division Announces

Recent Retirements

District |

James J. Garfield, Highway Equip-
ment Operaror-Lab., 32

District Il
John P. Carlton, Laborer, 23

District Il

Owen E. Davies, Groundsman, 8

Perrv R. Lowden, Supervising High-
wav Engincer, 34

District IV
Harry M. Paul, Highway Leading-
man, 14

District V

Francis LeRoy Clayvron, Highway
Equipment Operator-Lab., 18

Walter S. Prarr, Highway Engincer-
ing Technician, 12

District VII

Walter E. Crooks, Highway Leading-
man, 26

Svlver P. Dane, Senior Stenographer-
Clerk, 28

Wialter R. Waugh, Highway Land-
scape Supervisor [, 12

District IX
Loyd C. Jordan, Highway Leading-

man, 13

District X
Russell J. Woodward, Assistant High-
way Engineer, 13

Materials ond Research Dept.
Flbert D. Botts, Senior Chemical Test-
ing Engineer, 1§

Headquarters Shop

Frank FE. Furrer,
chanic, 13

Anita Fdna McEnery, Intermediate
Account Clerk, 17

Shop 11
Roscoe 1. Linn, Automobile Painrer,
16

Automaobile Me-

which made an appropriation of
§300,000 from the State Beach Fund
available for the srudy.
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DISTRICT vy

Looking southeost olong constrection on the Son Diege Freeway skirfing tha City of San Clemante. A
completed porfion of the freeway can be seen in the bockground,

Continuvad from poge 19 .. .
Route 19 Frecowaoy

This route for 16.6 miles berween the
Santa Ana Freeway in Orange County
and the Pomona Freeway in Los An-
geles County, traversing as it does a
portion of Brea Canyon, is somerimes
locally referred to as the “Brea Free-
way." It was declared a freeway by the
Highway Commission in 1956, It trav-
erses the Citdes of Orange, Santa Ana,
Placentia, Anaheim, Fullerton and
Brea.

Preliminary designs are now in prog-
ress in the district office. The only ex-
penditures to date have been those
necessary in the acquisition of prop-
erties ra protect rights of way. Ex-
pendirures ro dare for this purpose toral
$323,000.

Outlook for Future

One measure of the fiscal problems
of the past year is thar the roral value
of contracts under way has decreased
from $88 million on October 20, 1958,
to §85 million on November 20, 1959,
and of the construction under way on

January-February 1960

November 20, 1939, only contracts
with a total value of about §51 million
will remain uncompleted on March 20,
1960, To this we hope to add new con-
tracts to bring the total of work under
way to a value of about §70 million as
of March 20,

The spring of 1960 is obviously go-
ing to be a lean period for construc-
tion, Following that, we anticipate that
it will be possible to place work under
contract at an average rate of some-
what mare than $10 million per month,

Based on our best estimates, it ap-
pears that the following portions of
the freeway system may be opened to
traffic in 1962;

Giolden State Freeway—Complete within

the City af Loz Angeles.

San Diego Freeway—Jefferson Bouolevard

in Culver City to Burbank Boulevard in

San Fermando Valley and from Long
Beach Freeway to 174th Street.

Semta Momica Freenway—Santa Ans Free-
way to Hoover Street, including Harbor
Freeway Interchange.

Newpert Freewsy (Orange Couney j—
Santa Ang Freewany o Riverside Free-
way.

Freeway through City of Vemtwra (US
101)=Telephone Road to northwest of
Ventura River,

We have had a serious construction
delay during 1959 and a substantial
reduction in the interstare highway
program amounting to §$70 milion
statewide in the 1960-61 fiscal wear.
This is regrettable but the program
that now appears possible on the basis
of existing federal and state laws offers
the possibility of sound progress for
the futare. It is to be hoped that no
changes or unforeseen obstacles de-
velop.

Resident Engineer

Retires February 1

William T, Rhodes, long-time resi-
dent engineer for the State Division
of Highways in San Diego, retired
February 1, 1960. Rhodes, who was
employed by the State for 39 years,
acted as the Stare’s representative on
nmmerons construction projects both
in the central as well as the southern
portion of the State, During his ca-
reer he developed a number of aids to
highway engineering. Among them
the “Rhodes arc,” which rapidly cal-
culates the relationship of horizontal
to slope distance for survevors, is the
widest used. Other mnovations have
been “Rhodes ready reckoner” for
determining pavement depth during
construction, and “Rhodes remporary
striping,” consisting of white-painted
tar paper which is glued to new pav-
ing with asphalt binder ro delineare
traffic lanes through new construc-
tion.

Rhodes, Dekema said, has probably
participated in highway development
and growth during its greatest period
of change. He has supervised con-
struction projects ranging from two-
lane desert highways to the complex
US 80 freeway berween Grossmont
Summit east of La Mesa ro Chase
Avenue in El Cajon.

Rhodes and his wife, Marguerite,
plan an extended crailer tour. They
will maintain their residence in San
Diego,
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A.A.S.H.0. COMMITTEE STUDIES STATE'S FREEWAYS

Ml s

George M. Wabb, Traffic Enginesr for the Stofe Divislon of Highwoys and o member of the spacial

AASHO committes (seated lefi} pelniy lo somathing of interest on tha mop fo other members of the

caommittee which includer (seated right) C. W. Prisk, Direclor of Highway Safaly Studies far the U5, Bureou

of Public Roods, end (donding, left fo rAght) T. 5. Hufl, Chiel Engineer of Design, Tesas Highway

Department; Joseph Barnel, Deputy Assivtant Commissigner of the Bureou of Public Reads; 1. D. Locy,

Chief of the Plans Analysis Bronch of the Bureow, E, L. Sharerts, Enginesr of Design for the Illinols
Highwoy Department; and H. W. Grifin, Chiel Rood Engrnllr ol Mew Jorsey.

A comaiTreEE of freeway experts,
representing the American Associarion
of State Highway Officials, spent sev-
eral days in California in the course of
a nationwide study to examine free-
wiays in operation in the Los Angeles
and San Francisco metropolitan areas.

The committee began its visit to
Los Angeles on November 9, with a
conference ar the District VII Office
of the Division of Highways. City and
county engineering and enforcement
officials, and motorists organization
representatives were imvited to  par-
ticipate. Inspection tours of various
Los Angeles freeways followed.

The same parrern was repeated in
the San Francisco area, on Novem-
ber 12,

The commirtee, which is designated
as the Special Freeway Study and An-
alysis Committee, was established by
the A, ASH.O. a vear ago at the sug-
gestion of Federal Highway Adminis-
trator B. D. Tallamy,

The job of the commirree, as spelled

66

out in A.ASH.O. proceedings, is to
study freeways in operation in various
states and to “study the various geo-
metric designs involved and their re-
lationship to operational difficulties
and accident patterns, and to make
recommendarions to AASH.O, on
those features of design that should be
encouraged and those that should be
avoided in  designing future high-
ways."

Chairman of the commirtee is R, R.
Bartelsmeyer, chief highway engineer
of Ilinois and immediate past presi-
denmt of AASH.O, (he was repre-
sented on the California study tour by
E. L. Sherertz, engineer of design for
the Illinvis Highway Department).
The secretarv is Joseph Barnerr of
Washington, D.C., Deputy Assistant
Commissioner of the US, Bureau of
Public Roads.

The commirttee also inspected free-
way operation in the New York,
Detroir, Chicago, Houston, and Dallas
areas,

U.S. Travel Miles
Exceed 664 Billion

Total motor-vehicle travel in rhe
Unired States in 1958 amounted to
664.7 billion vehicle-miles, an increase
of 2.7 percent over the 647.0 billion
figure for 1957, according ro figures
released by Berrram D. Tallamy, fed-
eral highway administrator. The travel
data were compiled by the Bureau of
Public Roads, US. Department of
Commerce, from information supplied
by the state highway departments and
toll authorities. For 1959, toral cravel
is estimated at 696 billion vehicle-
miles, based on reports for the first
three-quarters of the year,

Of the 1958 travel, 40 percent was
performed on main rural roads, com-
prising 14 percent of the nation's total
of 3.5 million miles of roads and
streets. Another 46 percent of the
travel was on urban streers, which
comprise only 11 percent of the total
mileage. Local rural roads, which
make up 7§ percent of all mileage, ac-
counted for only 14 percent of the
travel.

Passenger cars represented 83 per-
cent of the vehicles and performed B2
percent of the travel in 1958; trucks
and combinations accounted for 16
percent of the vehicles and 17 percent
of the travel; similar figures for buses
were less than | percent,

The average motor vehicle traveled
9,658 miles in 1958, almost half of ic
in cities, and consumed 776 gallons of
fuel ar a rate of 12.44 miles per gallon,
The changes from 1957 were too
small to be considered significant,

The average passenger car traveled
9,494 miles in 1958, an increase of 1.1
percent over the 9,391-mile average in
1957, and consumed 664 gallons of
fuel in 1958 as compared with 651
gallons in the previous year. The
average passenger-car foel-consump-
tion rate of 14.30 miles per gallon in
1958 was 0.7 percent lower than the
1957 rate of 14.40, but the difference
is not statistically  significant. Fuel
consumption rates of buses and trucks
renained virtvally unchanged from
1957 to 1954,
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sign), and the American Society of
metry. He is a member of
the Commonwealth Club and of the
Elks,
He has been for the past few vears
a member of the rransportation com-
mirtee for the VIII Winter Olympic
Games in Squaw Valley.

‘omack has twice been called on
as a consultant in highway planning
for foreign countries. In 1953 he
served as consultant on a study of
highway deficiencies for the Govern-
ment of Hait. He was retained by the
Japanese Government to make a route
study berween Tokya and Kobe in
1954 and prepare a report on con-
struction and bond financing for a
road which is now under construc-
tion.

Womack is married and has two
sons. His home is ar 2653 13th Streer,
Sacramento,

Murphy Promated

Murphy has been Assistant State
Highway Engineer (Administration)
since October 1957. He has been an
emplovee of the Division of High-
ways for nearly 30 vears

A native of Pittsburgh, Pennsy lvania,
Murphy came to California as a child
and grew up in Bakersfield. He ar-
tended the University of California
at Berkeley, receiving his degree in
civil engineering in 1930,

The same vear he began his career
with the Division of Highways as
a construction inspector in [istrict
I (Sacramento-Marysville). He re-
mained with Districe [11 unril 1938,
when he moved to Headquarters Of-
fice in Sacramenro as assistant to the
federal aid engineer,

During World War Il Murphy was
a Marine Corps officer, with service
in the South Pacific. During the later
months of the war he was Division
Engineer Officer of the Second Marine
Division, He held the rank of major
upen separation from active duty,

He returned to Sacramento after
the war, and was appointed Construe-
rion Engineer of Diserict V' (San Luis
Obispo) in 1947, The following year
he rerurned to the Marysville Office
as Assistant District Engineer, and in
1950 rransferred to Headquarters Of-

Jan uu;y-Fnbruury 1960

G A, Hill

fice as a principal highway engineer
in charge of public relations. Respon-
sibility for personnel management and
related functions was added to his
duries in 1955,

Early in 1957 he was transferred to
the position of Advance Planning En-
gineer for the Division of Highways,
and served in that capacity until his
promotion larer thar year to Assistant
State Highway Engineer,

Murphy and his wife Dorothy live
at 58127 Wymeore Way, Sacramento,
They have two children, John and
Dorothy.

Gillis, who succeeds Murphy as
Assistant  State Highway FEngineer
(Administration), was District Engi-
neer (Planning) for Distrier VII in
Los Angeles,

Gillis Appointed

A native of Walla Walla, Washing-
ton, Gillis moved o California as a
vouth and completed high school in
Sacramento, He received his civil en-
gineering degree from the University
of California in 1938, and has since
been with the Division of Highways
except for military service during
World War 1l and the Korean Caon-
flict,

His first three years in highway
work were spent on the planning sur-
vey staff in Sacramento, In 1941 he
moved to District IV (San Franciseo)
and moved steadily up the promo-
tional ladder in thar district, with ex-

perience in traffic, utlity relocation,
construction, and design.

Early in 1954 he was appoinred Dis-
trict Engineer in District VII, first in
charge of operations and then plan-
ning. For the past two vears he has
been responsible for the location and
design of freeways and other highway
mmprovements in Los Angeles, Orange
and Ventura Counties, along with
budgeting and other related functions.

Gillis, who is married and has two
daughters, has made his home in Ar-
cadia. He is the son of Ridgway M.
Gillis of Sacramento, who retired in
1955 as Depury State Highway Engi-
neer.

His wartime milicary service was in
the Navy Civil Engincer Corps. He
holds a World War Il commendation
from Fleer Admiral Chester Nimitz,
During the Korean Conflict he was in
charge of design and contract con-
struction for the 12th Naval District,

Hill o LA,

Hill, who succeeds Gillis, has been
chief assistant to the Engineer of De-
sign in the Sacramento Headquarters
Office of the division. Born in Oak-
land, he graduated from Fremont High
School and received his degree in civil
engineering in 1937 from the Univer-
sity of California. He joined the Divi-
sion of Highways the same year and
served most of the next nine years in
District VI (Fresno), except for mili-
tary dury with the U.S. Army Corps
of Engineers in Alaska and the Pacific
during World War I1.

In 1946 he went to Yale University
for a year's graduate study in traffic
engineering. Upon his return he was
assigned to Districe 1V (San Fran-
cisco), and served there undl 1953 in
construction, traffic analysis and plan-
ning functions. He was in charge of
analyzing the first major origin and
destination survey of rhe home-inter-
view type, which was conducted in
the Bay area in 1947-49,

In 1953 Hill was prometed to super-
vising highway engineer rank and
transferred rto the design department
in Division Headquarters Office in
Sacramento. Since 1955 he has been
chief assistant engineer of design.

Hill, his wife and son have lived in
Davis. He is a member of the Institute
of Traffic Engineers and of the Fornm
Toastmasters Club of Sacramento,
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PROFILOGRAPH

Figure 14. A comparison between a record from the AASHO slops recorder
{top line} ond one made by tha Michigon Profilogroph (lower line).

Continged from poge 52 . .,

1. Plotung a profile from level
notes taken at frequent incervals
along the pavement with rod
readings to the nearest 001 foot.

. Measuring deviadons from a
strnightedge laid on the surface
of a pavement in which the refer-
ence plane corresponds to the
average of the two highest spots
within the length of the straight-
edge.

i. Profile records plotted by the

movements of 4 center wheel in
a three point contact system. In
other words, a beam equipped
with a single wheel at either end
and with a recording wheel in
the center free to move in a
vertical plane.

4. Recording vertical oscillations of
a wheel with reference to a sus-
pended weight or mass; for ex-
ample, movements of the front
axle of an automobile or move-
ments of a wheel in a specinlly
constructed device such as the
US. Bureau of Public Roads
road roughness indicator (Fig-
are 1),

5. Devices in which the reference
plane represents the mean of a
mumber of points of contact with
the road surface in the vicinicy
of the point being recorded.

fi. Devises to mark the pavement to
delineare either high or low spors
as desired. The most elaborate of
this type known to the author is
the “Marking Viagraphe” devel-
oped and used in France. This
machine, instead of examining a

LE]
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single line, marks a considerable
width of pavement in one oper-
aton (Figure 6},

. A novel device developed by
the staff on the A ASH.O. rest
road is equipped with two
wheels nine inches apart in tan-
dem wirth electronic means for

=]

Figurs 15. A photo of the Michigon Profilograph weit modeled affer o
Colifarnia design.

constantly measuring the slope of
all inequalities on the road sur-
face. This device does not give
a direct picture of the road pro-
file but it is-stated that the data
could be interpreted to give a
profilogram if desired (Figures
11, 12, 13, 14, 15).

TWENTY-FIVE-YEAR AWARDS

Employees who received twenty-five-year awards since those listed in the
July-August edition of Colifornio Highways and Public Warks

DIVISION OF HIGHWAYS

District |

Leonard F., Craig
Alron D. Cromwell
Harry D, Hicker

District 1l
Jess B. Daovle
Harold E. Goode

District I
Abraham Salgado

District IV
Leroy R. Cardwell
Wilder G. Morey
J. F. O'Brien

District V
Russell A, Adams

District VIl
David R. Henderson
Francis Royal
Joe R, Solomon

District IX
Roberr L. Pruett
District XI|
John A. Hoffman
James 13, MecCain

Baymond L. Porrs
Richard F. Anderson (Dec, 1958)

Headquarters Office
Ohla C. Hinton
Ferdinand J. Volkert

Bridge

Lawrence E. Crayne

Bay Bridge
Georgia Max
H. C. Snead
Rollin H. Taylor
Martin G. Van

Shop 7
Edward A. Lavery

DIVISION OF CONTRACTS
AND RIGHTS-OF-WAY
George C. Hadley

California Highways and Public Works
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Paper Cites Human Factor in Freeway Crashes

The following editorial, under the
ntle “Soon: Tall Double Line,” ap-
peared in the Palo Alto Times for De-
cember 21, 1959

Two persons were killed and four severely
intured a few davs ago when an automahile
careened across the dividing srip of Bay-
shore Highway ar Candlestick Poine gad hic
an ice cream rrock., Occupants of rthe car
had been drinking, its owner said.

The tragic collision lefr four children
fatherless and three motherless only a few
days before Christmas. Bur rragedy alone did
ot explain che prominent news display that
a sirnilar crash on rhe old Bayshore Highway
3 decade ago never would have gotren.

Wewspapers hit the story hard because
such collisions are so rare on the freeway,
The coverage was a testimonial to the effec-
tiveriess of the divided freeway in reducing
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the frequency of “across the double line™
stmashuips,

State highway engineers are close to mak-
ing freewavs even safer by perfecting barrer
fences for installation in the center strips of
freeways chroughour California.

Twi barrier models are ondergoing final
resrs. The one considered most likely 1o be
selected has cables interwoven in o chain link
fence. It is designed o stop o vehicle whose
driver is intoxicared, ill, asleep or inrent upon
suicide from crossing che dividing sorip and
colliding with encoming traffic. At the same
time, it 1% engmeered so an anromaobile hieomg
it won't bounce back into the lanes from
which it came.

Az long as ¢ human factor remains in driv-
ing, the engincers probably won't be able to
make us completely safe, But we are grateful
for each highway terror they abolish,

The letter below was sent by the
State Highway Engineer to the editor
of the Times following the appearance
of the above editorial:

Editor, Palo Alve Toner

FPala Alta, Califurnia

Pear Sm: Your edicorial of Decermber 21,
entitled “Soon: Tall Double Line,” empla-
siging the safery engimeered into modern free-
wavs, was most gratifving o the Division of
Highways for twa reasons.

One reason, of eourse, is that we appreciate
any mention of our continuing efforss o
make freeways as near fool-proof as possible.
The freeway safery picture 18 clear from sea-
nistical records—che fatality rate on freeways
is abont one-third the rare on the other high-
wayvs—botr the specracular headlines on the
necasional spectacular freeway tragedy make
an understandably  stronger impression on
most people than do the staristies. This is
particularly true of cross-median accidents
on freevwsys, which aceount for less than 20
percent of all freeway accidents thar resule
in faralities. Your ediorial helps o pu this
plcture i its proper perspective,

Owr other particular interest in your edi-
rorial stems from your constructive emphasis
on the “homan factor™ in traffic safery. This
15 alen brought our by statisocs—abont 90 per-
cent of all accidenes invalve a violation of
the Vehicle Code—bur it needs constanr re-
reration o build it inte the consciousness of
the mdividual mororise, whose prime respon-
sibility for the safery of himself and others
ot the road cannot be delegated o the engi-
meers ar anvone else,

Sincerely,
J. C. Woback
Seare Highway Engineer

A.A5.H.0. ELECTS WOMACK

State Highway Engineer J. C. Wo-
mack has been elected to the execu-
tive committee of the American As-
sociation of State Highway Officials,
to fill the two-vear term originally
held by the late ]. W. Vickrey.
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1929

In February 1931 a large group of motorses gatlu:rcd in Red Rock
Canyon, eastern Kern (_;uunn' to dedicate a new section of highway.
]hu came in their Fords, Buicks, Chevrolers, Dodges, Fssexes, Maxwells
and Chandlers from Mojave, San Bernardino, and even drove the long
miles from Los Angeles to celebrate completion of the final contract of
the many required ro build a serviceable road between Mojave and Bishop.

Orators included two members of the California Highway Commission
and the District IX Engineer, F, G. Somner. In his speech Mr. Somner
said, “The completion . . . of the contract . . . sets at rest forever the
tertars of Red Rock Canvon, the greatest barrier to travel within District
IX, owing to the old road having occupied the floor of the canyon, sub
jecting travelers to the dangers of being caughe in the roaring currents
from perodical cloudbursts onginating within a vast drainage area at
the head of the canyon.”

This opumism was somewhat premarure. Although the construction
of 1930-31 elevated the highway about 15 feet, flash floods conunued o
be a maintenance problem. Last vear the road was once again modernized
with increased hank protection and wide, four-lane roadway. The photo-
graphs show the road as it was when it followed the stream bed, and as
it is now,

1959




The Mulholland Summit Cut on the San Diego Freeway in Los Angeles (right portion of the above photo) is already opproaching in
size the Big Cut of the Carquinez Project. The curving four-lane highway approaching the tunnel is the existing highway (Sepulveda
Boulevard). The roadwaoy through newly excovated ground obove it Is Mulholland Drive. (See "Report From District VI this lssue.)

Construction of the first phase of the future Santa Monica-Harbar Freeway interchange (the bridges across the Harbor Freeway) is now
completed. The full eight-lane detour around the construction site, which carried 190,000 vehicles o day, hos now been removed. This
will be a port of the freeway loop around downtown Los Angeles now under construction. (See “Report From District VIL" this issve.)




