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State Prepares

xcellent Record of e

By GEORGE M. WEBB, Traffic Engineer, and C n Oo | Pd t ro‘ S
J. 1. SPOTTISWOOD, Assistant Traffic Engineer

A wecENT ruling by Attorney Gen-
eral Edmund G. Brown regarding re-
sponsibility for the protection of chil-
dren crossing streets on their way to
and from school has atrracred consid-
erable interest throughour the State,
particularly among school authoriies
and law enforcement agencies,

The opinion was rendered in re-
sponse to the request of District
Attorney W. O. Weissich of Ma-
rin County, who asked specifically
whether it was the duty of the City
of San Anselmo or the San Anselmo
School District to provide policemen
or guards at school sites.

Attorney General’'s Opinion

The Artorney General's opinion,
dated October 19, 1954, is summarized
as follows:

“1. The City of Son Anselmo hos o
duty te provide protection to schoaol chil-
dren crossing sireets as they go to and
return from school, but whether such pro-
tection is required at the school depends
vpon the conditions existing at each par-
ticular site.

"2, The San Anselmo School District
does not have a duty to contrel traffic so
os to provide protection for school chil-
dren crossing streets os they go to and
return from school, but at the school site

EDITOR'S MOTE: The Division of High-
ways has prepared o hendy illustroted
bocklet on signs, signak and devices wsed
for school ecrossing protection on  stote
highways.

Persone Interested in obtaining o copy of
the booklat sheuld oddress their request 1o
Traffic Engineer, Division of Highways, Pub.
lie Warks Building, P. O. Box 1499, Sacra-
manta 7, Californio; er tg this magazine.

First schoaol safety potral in Her'n.-lﬂr in 1923, These

photfos faken at intersecfion of San Pablo Ave.

and Virginia 5t See photo, lower leff, on page 2
token of same infersection in December, 1954,
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UPPER LEFT—A} Ashby and King St in Barkaley, Lincoln Schoaol Pnfm! mambars and sdudents wait for the potrol leader's signal. UPPER RIGHT—All clear, the
palral leader blows his whistle, the sign operafors fake their positions, ond the children are ollowsd to procsed. In Berkelay, the crossing sign eperalors stand
ot the adge of the porking lone for betfer visibility, LOWER LEFT—On busy artarials in Berkeley, troffic is sfopped simulfoneouvsly on all legs of on infersechion.
The stopped vehicles themselves provide o protective borrier, This is San Pablo Ave, and Virginio 5f, locetion of the frst Barkeley school safely patral on Janvary 14,
1923, LOWER RIGHT—Weskly drill is regular procedure for Berkeley schoal sofely pofrols. Mr, Herman Nyland is the teacher-spansor af Columbus Schael {picturad),
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ond the streets immediately odjocent
thereto condifions maoy warrant some
form of supervision of the students de-
pending on the risks invalved.”

The problem of protecung the
school child is older than the automo-
bile itself, but its magnitude has grown
through the years with increase in the
Starc’s population and motor vchicle
FegISITation.

Problem One of Scope

There is not now and never has
been any doubt that the protection of
the children is a community problem
which must be shared by parents,
community agencies, police, and
schools. The guestion rather is one of
scope. Some California  authorities
have believed that the responsibility
of the school is and should be limired
to the education of the children in
safe and proper traffic behavior, and
that their physical protection on
streets and highways off the school
grounds is the responsibility of the
law enforcement agency.

Other authorities, realizing the prac-
tical limitarions of actual police pro-
tection, have for yvears exercised some
form of supervision of the students
on the streers immediately adjacent to
the schoaols,

Patrols Successful

One of the most successful methods
for elemenrary and  intermediate
schools has been the use, in coopera-
tion with the police departments in
cities and with the California High-
way Patrol in rural areas, of school
safety patrols. These parrols are made
up of boys, and somerimes girls, in and
above the fifth grade.

California’s law authorizing school
safety patrols in the public schools
was enacted in 1947, but the idea is
much older. Nationally, the carliest
experiments with school safety ps-
trols go back some 35 vears. In this
State the first cities o organize pa-
trols were Berkeley and San Francisco,
Both did so in 1923 through the joint
efforts of the city school departments,
the police departments, and the Cali-
fornia State Automobile Association,
The American Automobile Association
was one of the earliest sponsors of the
school safety patrol idea, and through
the vears has continued to be one of

and Public Works

It desun't rain vary aften is Son Disgo. byt the shoal walely patial is well prepared

its most active and enthusiastic sup-
porcers,
Autherized by Law

Legal authority for school safery
patrols in California s contained
the Seate Education Code, which au-
thorizes any school districr 1o establish
and mamrain parrols, subject o rules
and regulations adopred by the Stare
Board of Education.

Police departments in ciries, and the
California Highway Parrol in unin-
corporated areas, are authorized by
the law to cooperate in the establish-
ment of school safety patrols wpon
request of the governing board of any
school district. The law is specific thar
the patrols are for the purpose of as-
sisting pupils in safely crossing srreers
and highways adjacent to schools, and
that patrol members are authorized
and required to give signals and direc-
tions only for that purpose. Attormey
General Brown savs thar the school
safery patrol s not to be deemed pro-
tection in lieu of actual police protec-
tion, but rather supplementary, and
that police officers should be present
when conditions warrant.

Cperating Procedure
Rules and Regulations of the Srare
Board of Education relating ro School
Safety Patrols are set forth in the Cali-

fornia Administrative Code. They
cover in detzil the establishment, gen-
eral duties, and operating procedure
of the patrols; and they specify the
tvpe of crosing sign, uniforms, and
insignia.

Bricfly, the prescribed operating
procedure for school safety patrols is
as follows:

(a) Ar crossing controlled by a po-
lice officer or crossing guard,
the patrol members direct the
crossing of the students in con-
formicy with the signal of the
police officer or guard,

(b) At crossing controlled by auto-
matic traffic signals, the partrol
members hold the students off
the street or roadway untl the
signal allows them to cross
safely, and require latecomers
to wait for the next green light.

(c) At crossings with neither auto-
matic nor pedestrian signals, the
patrol members are so posted
that they are clearly vmsible to
approaching trafhic. They stay
out of the roadway unless their
view is obstrocted by parked
cars, in which case they are
posted no farther into the road-
way than the outer edge of the
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Son Diego doubler the number of potral crossing slgns on mare heavily trovelad strosts for greater safely. On fourdane streels with conter curbed lslends, one of the
sign holders stands In the iand for better visibility of drivars in the inside lane.

parked cars. They do not per-
mit students to enter the road-
way until it appears safe, and
then direct them to cross in
groups, Not until the children
are safely across do the patrol
members change the crossing
signs to permit traffic o pro-

ceed.

{d) Ar crossings where there are
pedestrian-operated signals, pa-
trol members operate the sig-
nals. They are careful o act-
vate the sigmals when there s
a break in the traffic stream,
and they control the stodents
as in the case of automatic sig-
nals.

Patrol members also see that pedes-
trian overcrossings and undercrossings
are wsed, when there are such facilities,
and they supervise the loading of
buses and streetcars,

Standard Uniform

The basic standard uniform is a
federal vellow overseas cap to which
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optional colored piping may be added.
It must be worn by patrol members
ar all imes while on duty. Whire Sam
Browne belts and red jackes or
sweaters arc optional; some school dis-
tricts provide the belr, some the jacker,
some both. The City of San Diego also
requires whire pants and whire shirrs.
Insignia or special badges identifving
the organization are also permitted by
the code.

Rainy-day uniforms consist of fed-
eral vellow raincoats and rainhats,
with or without the Sam Browne belt.
Some cities also provide rubber boors.

Most schools fumish the ran
clothes, bur many provide only the
vellow cap for regular wear, The full
uniform, however, appears to have
several advantages. It is much more
discernible ro the motorises, and there-
fore safer; it inspires a higher morale
among the patrols; and, like grownups,
the children seem to react more read-
ily to the authority of a badge and
uniform,

Sarvice Volunrary

The official school safety patrol
crossing sign is a red disc 18 inches
in diamerer with the words “Stop,
School Crossing™ in whire letters. The
sign is fastened to a six-foor pole at
such an angle that the lettering is hori-
zontal when the sign is extended diag-
onally toward the street.

Service on the school safery patrol
is voluntary, but there s never a
dearth of applicants. Appointment to
the patrol is considered 1o be a privi-
lege by the grear majonity of students.
Meost small boys look forward vo the
day when they will be big enough to
serve, and older boys are honored to
be chosen for the responsibihicy. Pa-
rental objection s rare; the usual
reaction is pride that their boy has
been found to have the qualides neces-
sary for such a responsibility.

Members of the safety patrols are
selected by the school principals upon
the recommendation of the teachers
with, of course, the consent of the pu-
pil and his parents or guardians. Squad
leaders and other officers are ap-

California Highways
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pointed by the supervising police of-
ficer from the vpper-class veterans,
guided by the recommendation of the
teachers and, in some cases, by vote
of the patral members themselves.

Police Officers Help

The key to a successful school
safety patrol is the police officer or
patrolmen assigned to supervision of
the program. In unincorporated areas
California Highway Patrol personnel
assist in this service as part of their
regularly assigned duries. In some of
the larger cides details of police offi-
cers are assigned full ume. Withour
exceptinn the officers imterviewed in
the preparation of chis article were
enthusiastic asbout their assignment,
and were wholehearted believers n
the value of the school safety patrol
idea. Their atorude and efforss are
directly reflected in the behavior and
performance of the bovs and girls
under their charge.

Most Califormia cities allow school
safety patrols to operate alone only on
streets of light to moderate trafhe,
limiting their activities on  heavily
traveled streers to asusting police or
adult guards. Berkeley & a notable
exception. There, on busy streets,
without the aid of policemen or adulr
guards, the patrols stop traffic simul-
taneously on all legs of an intersecton
before permitting the children to
cross, thus making the vehicles them-
selves provide a protective shield, One
such location ar San Pablo Avenue
and Virginia Street is illustrated.

Sen Francisco System

San Francisco does not use the pre-
scribed stop sign in connection with
its patrols, but does require the pres-
ence of a regular uniformed policeman
where the volume of traffic 5 such
that the children cannot cross n
safety withour having the traffic con-
trolled. At these locarions the school

safety patrols assist the police officer
by monitoring the children on the
sidewalks, At intersections with light
to moderate traffic, the patroks do not
stop the wvehicles but hold back the
children on the sidewalk until the
street is clear.

On rural roads and highways, if
there is the slightest doubr as to
safery, the California Highway Patrol
does not encourage the use of school
safety patrols. However, the patrols
have been operating successfully on
some heavily traveled highways. One
example is at Davis School on US
Highway 50-99 a few miles north of
Stockton (illustrated). Ar this loca-
ton, a four-lane divided highway,
there are yellow flashing lights on
standard school signs on both sides of
cach roadway 500 fect in advance of
the school crossing. The lights are put
in operation only when children are
entering or leaving the school
grounds.

with fraffic safely slopped in both direchians, o Waoshingten Scheal patral squad leader in San Dlage i1 about lo release the childran
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UPPER—Children are held in tha dividing strip of Dovis School on US 50-89 until the sofety patrol squod leader an the second readway determines it is sefe to cross.
LOWER—COn US 50-99 narth of Steckion, o divided highway, Davis School mfely patrels operafe indepsndently of each other, one on either roodwaoy.

Squads of Three

Two three-member squads operate
independently of each other at rhis
location, one on the northbound and
the other on the southbound roadway.
They conduct the children across the
highway in two steps. A boy with a
stop sign is stationed on cach side of
both roadways 30 feer in advance of
the crosswalk, and they operate their
signs at the whistled commands of the
squad leaders. The squad leaders’ posi-
tions are at the crosswall on the side
of the approaching children, and they
do not permit the children to enter
the roadways until it is safe to do se.

And whot about the accident record of
school safety patrols? San Francisco, one
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of the two California cities with the leng-
est record, reports not a single fotality at
o patrolled intersection in the 30 years
they have been operating. Berkeley, the
other veteran city, reports not only no
fatalities, but only five accidents in 30
years at infersections controlled by the
school safety potrol. All of the five acci-
dents recorded were due to drivers’ negli-
gence, and hol the fault of the patrel.
Other cities ond counties claim similarly
excellent results,

More Uniform Procedure

Successful as the school safety pa-
trol system has proved, some authori-
ties believe that it could be improved
by more uvniform procedure. Some
cities, for instance. do not post parrols

at intersections where there are traffic
signals, or they remove the patrol
after signals are installed.
A traffic signal does not mean that
a school patrol or a crossing guard is
not needed, Traffic authorities know
that there is a general tendency to
place too much reliance on the protec-
tion of a traffic light and too much
faith that the motorist will never miss
or violare the red signal. This belief
is especially prevalent among non-
drivers, which of course include the
elementary and intermediate school
child. Also, there is a particular hazard
for the small child to start across the
intersection too late to reach the other
«+» Continved on poge 58
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UPPER LEFT—A} Broadwey and Franklin 5t, in San Fronciiee, school sofefy patrel members are halding the children for the raffic signal, which hes just floshed green.
UPPER RIGHT—The same inleriection o few seconds lofer. LOWER LEFT—Girl palrol membars are no less efficient and effective than boys. This it af Union and Fronk-
fier Stw, in San Francieco, LOWER RIGHT—The schoal sefely patrel at Soint Brigid's porochinl school In San Fronclsce prepars te mareh fo their posts.

and Public Works




Truck Loads

Sanate Resolution Mo, 28
Relative 1o Axle Weighe [ivizariony

wmmmmummﬁm

Rewoloed by the Semate of the Siae of
Califorsia, That the Direcoor of Peblic
Works s requested to report to the Senare
of the Sare of California ar s
1955, Session with respect 1o the effect of
maximum weight limitstions on sngle axles
of commercial vehicles and the effect thereof
on highway construcrion and maintenance;
and be it further

Resolved, Thar the Secretary of the Sen-
are transmit & copy of this resolutdon o the
Director of Public Works.

The following report by the Divi-
sion of Highways is in compliance
with this resolution,

The following conclusions are the
essence of this report. They represent,
to the best of the ability of those
charged with the construction and
maintenance of state highways in Gali-
fornia, the effect of axle loads and ve-
hicle loads on the Srare Highway Sys-
tem.

(1) In the postwar period of 1947

to 1953, the average gros
weight of commercial vehicles

{including loads) on stare high-
ways has increased 18 percent
and the of axles
carrying the heavier loads be-
tween 12,000 and 18,000 pounds
has increased from 14 percent
to 25 percent. In the same
period, the average volume of
commercial traffic has increased
40 percent. These increases in
axle loading within the present
law are rendering obsolete the
thousands of miles of older
highway not designed for such
heavy loading.

This report has been submitted by
Division of Highways 1o the Leg-
in occordance with Colifor-
Sencte Resolufion MNo.

1954 First Extroordinary Session.

g?
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(2) Ar the present time, the annual
cost of reinforcement and main-
tenance of the travel lanes on
state highways has risen o ap-
proximately $24,000,000. Any
mcrease in axle loading would
substanrially increase this an-
nual cost.

Construction Cost Increase

(3) If axle loadings were increased
25 percent, strengthening of
the pavement would be re-
quired on 8,260 miles of older
highwayvs, The total cost of this
strengthening is estimated to be
§96,000,000,

(4) Tt is estimared that a 25 per-
cent increase in present axle
loading would increase new
road construction cost by 10
percent. To construct annually
the mileage of road work let
to contract in the Fiscal Year
1953-54, the increase in cost
would amount to approximately
$14,000,000 per year.

(5) Without considering the in-
creased future cost of mante-
nance, it is estimated thar the
increase in new road construc-
tion cost and the i
of the older roads would re-
quire over $298,000,000 within
th:d:ﬁmnnpcnndcndmgm

1967 if a 25 increase in
axle loads should be enacted
into law,

§l. EFFECTS OF PRESENT RESTRICTIONS ON
AXLE LOADS ON EXISTING STATE HIGH-
WAYS

Like any other engineering struc-
ture, the life of a road pavement struc-
ture and its cost of operation depend
largely upon the weight of loads thar

Division of Highways Reports to
Llegislature on Effect of
Weight Limitations on Axles

it must carry and upon the number of
times thar these oads must be carried.
The vast increases in the number of
commercial vehicles on the Stare
Highway System, together with the
increases in weights within the present
statutory limitations, have placed a
Structures.

Past reports on highway needs and
highway deficiencies have said much
about traffic gains and incresses in
truck weights during the war years
of 1942 to 1945, What is transpiring
in the current postwar period® Con-
sider Plate A, which depicts graph-
ically the average daily volumes of
commercial traffic on stare highways
for the period of 1947 to 1953, inclu-
sive. For every 1,000 commercial ve-
hicles using the highways in 1947, over
1,400 are using rhe highways today.

Waights Increasing

Weights, too, are increasing. The
Seate Division of Highways has carried
on a truck weighing program over a
period of years, beginning in 1936,
Comparison of 1936 and 1944 dama
indicates an increase in the average
weight of trucks and truck combina-
tons from 11,556 to 19,281 pounds.
It is interesting to note thar from 1944
to 1953, during the poscwar period,
the average weight has increased to
25,114 pounds. Plate B presents the

wtqht trends graphically.
greater significance than gross
wenglus nf vehicles is the weighe per
wheel or per axle of each wehicle,
since it is these loadings or pressure
points on the road surfacing thar af-
fect its service life. Each vear, weigh-
ing stations are opcrated at key loca-
tions on the State Highway System
and at these locations the individual
axle loadings of trucks are measured.

Upward Trends
Examination of weight data indicates
substantial upward trends in the
weighrs being carried on each axle of
commercial vehicles. These upward
trends are of utmost importance. In

California Highways




INDEX OF AVERAGE DAILY TRUCK TRAFFIC
ON RURAL STATE HIGHWAYS
1947 AVERAGE = 100
(Pickups not included as trucks)
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vehicles, the effect on the service
life of pavements is far greater
than might be expected from the

1947, after the war, only 32 percent
of all truck axles were loaded to more
than 8,000 pounds. In 1953, over 44
percent of truck axles were loaded to
more than 8,000 pounds, Eighteen per-
cent of all axles were loaded to
weights between 8,000 pounds and
12,000 pounds in 1947. This weight
group had increased to 19 percent by
1953, The greatest damage to road

increases in gross vehicle weights
and numbers.

4. The greater weights and num-
bers of commercial vehicles mean
greater costs of road repair,
greater costs of road construc-
tion, and shorter service life of
existing road pavements. These
greater costs are being caused by
present  traflic conforming to
present law.,

. WHAT WOULD BE EFFECT OF INCREASE
IN PRESENT STATUTORY LOAD LIMITS?

The approach to the problems of
what would oceur if load limits were
increased need not be based on the
hypothetical. The exigencies of the
war effort and the call for rapid de-
velopment of the military plant led
to the hauling of many excessively
heavy or illegal loads over the State
Highway System. In many instances
serious damage was inflicted to pave-
ments that otherwise would have
served satisfactorily for many years.
This damage by war-caused traffic
was recognized by the Federal Gov-

AVERAGE WEIGHT OF TRUCKS
AND TRUCK COMBINATIONS

STATE HIGHWAYS

ON RURAL

B T TP

2 L] TR iy e

B LT COC T SEPEP CEE

CHPS
Data

Source
Weight

Sheets

pavement is caused by the heavier 0 —T T T T 3
loads. These heavier axle loads, be- @ £ 1 P 4o 3
tween 12,000 pounds and the legal = : | : i' -r : ;
maximuom of 18,000 pounds, had in- g 30,000 [roefrormdormeionnerncsionnsboneone b dbones
creased from 14 percent in 1947 to 25 5 P4
pcrce’ll[ ‘ln 1953. --E-- -.iln 1|:}- 1151- 1?: --é--
Z 25,000 [deerdededocdonits
Summarizing O
In summarizing the effects of in- F:E i
creases in commercial vehicles and the @ 20,000 f-r-i-oeioee
increases in weights of commercial ve- T U
hicles, the following points may he =
offered: 15,000
Lt
1. In numbers, commercial vehicles 9 i
have i d by 40 percent in & R
ave increased by p o : ¢ ¢ oo
the six years from 1947 to 1953, g Ie,000 S S S
2, The average weight of all com- < 1935
mercial wvehicles has increased
over |8 percent in the same pe- 1936 = 11,556 Lbs.
riod. 1944 = 19,281 Lbs.
i953 = 25,114 Lbs

3. Because of the increase in the
weight per axle of commercial

and Public Works



PAVEMENT ON STATE ROUTE 5
DAMAGED BY OVERWEIGHT LOADS

PLATE G

emment and, a5 2 resulc, $1,787,359.95
was paid vo California by the Federal
Government toward the cost of repair.

Plates C and D present evidence of
some of the failures thar occurred
when these heavy loads were applied.
Note the damaged condition of the
lane thar carried the loaded vehicles
as compared to the lane that carred
the returning empty vehicles.

The pictures presented represent
pavement designs that are substantial
and which would carry present legal
loadings on main line highways for
many years, There are many miles of
such pavements in service now. With

10

an increase in load limits soch road
failures could be expected o be gen-
eral

Another realistic w the
effect of heavier vehicle loading is the
test tracks. These test tracks vield in-
valuable data to the highway engineer
when, under controlled condidons,
direct comparisons of the effect of
various axle loads may be made. One
of the most notable of these tests
was Road Test One-Md., conducted
in 1950 in Charles County, Maryland.
This test was conducted under the
auspices of the highway departments
af 11 states, the District of Columbia,

and the U. S, Bureau of Pablic Roads.
The actual testing was under the di-
recion of the Highway Research
Board, a3 subdivision of the Natonal
Academy of Sciences.

Califormio Low

Galifornia  law now restricts the
loading on single axles w 18,000
pounds and on closely randem
axles to 31,000 pounds. Many miles of
pavement in Californis are similar o
the pavement subjected to the Mary-
land road test. With these thoughts
in mind, artention & drewn to the
following conclusions from that test:

(a) The 44.800-pound tandem axle
loads caused approximarely 11 times
as much cracking (lineal feer) as the
32,000 pound tandem axle loads. This
relationship held true over a period of
almost four months, that is from 20,-
000 o 92,000 truck passes in each lane.

(b) The 22,400-pound single axle
loads cavsed approximately six tmes
as much cracking (lineal feet) as the
18,000 pound single axle loads. This
relacionship held true over a period of
almost five months, that is from 35,000
to 238,000 truck passes in each lane.

(c) After 84,000 truck passes, B0
percent of the joints in the section
carryving 44,800-pound randem axle
loads were depressed, whereas, with
the same number of truck passes, only
10 percent of the joints in the section
carrying 32,000-pound tandem axle
loads were depressed. (Depressed
joints are defined as those joints at
which a marked localized sertlement
of the pavement has occurred. accom-
panied by cracking of the pavemem
in the vicinity of the joint. )

(d) Afrer 137,000 truck passes, 2
percent ot' the joints in the section
carrying 11 400-pound single axie
loads wmr depressed, whereas, with
the same number of truck passes, only
2 percent of the joints in the secton
carrying |8,000-pound single axle
loads were depressed.

Maryland Experience
The facts developed in Marviand
confirm experiences with earlier test
tracks in California at Stockron and
Brighton. Experiences with California
State Highways bear out the fact that
repetitions of heavier axle loads lead

California Highways




o apid destuction of puvenens tat pAVEMENT ON STATE ROUTE 60
. e 13769 ke of conernced DAMAGED BY OVERWEIGHT LOADS

road in the California Highway Sys-
tem, 5,149 miles have been constrocted
or reconstructed to modern standards
within the last few years. The remain-
ing 8,620 miles of older roads were
constructed to lighter structural stand-
ards. If heavier axle load limits were
adopted, it would be necessary to
strengthen these older pavements as
rapidly as possible to prevent complere
destruction of the riding surface.

The need for this strengthening
would vary in proportion to the in-
creases in axle weights on each indi-
vidual road section and rthe noticeahle
effect of the loads on the particular
pavement. [t is estimated that the cost
of a minimum strengthening of the
riding surface on these older highwayvs
would total $96,000,000.

1V. WHAT WOULD IT CO5T TO DESIGN FOR
HEAVIER LOADS?

It is well within the ability of the
Highway Engineer to design and con- e e e T T R I i s o f

{ Fmd ClIXHEig

struct roads capable of withstanding
loads of any reasonable magnitude.
The controlling factor is cost.

In some states, a 25 percenr greater
loading is permitted on single axles
than that permitted under California
law. In those states, for “thruway” or
“turnpike” construction, which is the
counterpart of California’s freewavs,
a pavement design for the heavier
loading costs about 30 percent more
per square vard than the cost of road
pavements in California. This differ-
ence is due to the grearer strocroral
strength required to support the loads.

What effect does this have on the -
total cost of road construction? On
the average, the cost of the structural
clements in the upper 24 inches of the
roadbed amounts to abour 32 percent
of the total cost of read construction,
If loadings are increased 2§ percent,
the cost of these structural elements
will be increased, and present over-all
construction costs wiiﬁ be increased
about 10 percent. Where funds today
will build 100 miles of new high stand-
ard road, tomorrow, if lead limits
were increased, these same funds
would build only 91 miles of road.
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V. HOW MUCH WOULD MAINTEMANCE
COSTS (INCREASE IF HEAVHMR AXLE
LOADS WERE LEGALITED?

Like the service life of a pavement,
the cost of maintaining or operating
a road pavement depends largely upon
the weights of loads thar it must carry
and the number of times that these
loads must be carried.

On a lightdy traveled road or on a
road where heavy loads are inf
the operation cost is low. On a heavily
traveled road where both the number
and weights of loads are high, the op-
eration cost is high, On a road where
the weights and number of loads are

beyond that for which the pavement
was designed, toral failure may occur
and the costs of repair may approach
new construction costs.

Consider the examples of road life
on Plate E. Note that similar four-inch
pavements were constructed in Tulare
County on Route 4-A (U. 5. Route
99) in 1918, and on Route 131-B two
years later in 1920, Route 4-A is onc
of the principal north-south highways
and carned an average of 1,840 com-
mercial vehicles per day in 1953. On
the other hand, Route 131-B is a local
service road with an average of only
140 commercial vehicles in 1953,

STRUCTURAL ELEMENTS OF ROAD
PAVEMENTS ON STATE ROUTES
4-A AND 131-B IN TULARE COUNTY

STATE AROAD VI-TUL-I13I B

wilh overoge of 140 commercial
vehicles per duy in 1953

T MESURTACING PLACED i 1943

95" PAVEMENT CONSTRUCTED i930

STATE ROAD VI-TuL-4-A U.S_ROUTE 99

wilh average of IB40 commarcial
wehicles per doy in 1953

Fiate E
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Note the frequency of repair work
necessary on Route 4-A. Alo note
that the original pavement on Route
131-B is still serving without repair.
The annual per mile cost of mainte-
nance of the road surfacing or trav-
eled way amounts to approximately
$137 for Route 131-B and $360 for
Route 4-A. Thil is in addition to the
major repair work shown on Plate E,
which was done with construction
funds. The principal difference be-
rween these two roads from the be-
ginning insofar as service life is con-
cerned has been in the weight and
number of vehicles,

These two roads are not isolated
cxamples. In varying degree they
represent the bulk of the 14,000 miles
of State Highway System today, With
little doube, if Route 4-A teaffic, con-
forming to all present legal load re-
strictions, were diverted onto the old
road pavement on Roure 131-B, a
complete failure of the road pave-
meént would occur almost immedi-
ately. Referring to the effect of load-
g over the present legal limits, as
shown on Plates C and D, also leaves
lietle doubr that if those now illegal
loadings were legalized, rapid failures
in the massive pavement section on
Route 4-A could be expected.

Retuming to Plate E, it must be re-
stated that the several increments of
resurfacing required on the Route 4-A
section were financed by construction
funds since such r:pmrlsbe)um:l the
scope of routine maintenance, In the
year 1953, about 11 percent of funds
available to the Division of Highways
for major improvements, minor im-
provements, and betterments were re-
guired for this type of construction
repair. In money, this amounted vo ap-
proximately $15,000,000 in 1953, This
does not include the annual cost of
routine maintenance. For perspective,
it may be observed that in addidon
to the cost of construction repair, ap-
proximately $8,800,000 is expended
now each year for routine mainte-
nance of the traveled way or pave-
ment lanes. As weights and numbers
of heavy wvehicles or axle loads in-
crease, these costs may be expected to
increase correspondingly.
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Maolntenonce Costs

In esumating the increase in main-
tenance and construction repair cost,
if load limirs are increased, it could be
said that traveled way maintenance
cost plus construction repair of the
traveled way have increased to ap-
proximately §24,000,000 annually with
the increases in loadings and traffic
that have occurred within present
legal limitations, and this increase is
continuing.

This §24,000,000 in 1953 is the cost
of wear and tear on the pavement. It
indicates thar now the cost of opera-
tion of the pavement alone on state
highways has risen to almost §2,000
per mile per year. It indicaves that
more and more of the construction
dollar is being required to repair and
keep in service the existing road sys-
tem. It indicares thatr less and less of
the constructon dollar is going into
high standard freeway construction.

How much wounld maintenance and
operation cost be increased if load
limits were increased® This cannot be
precisely estimated. In 2 previous sec-
tion, it was shown that in the Mary-
land test a 2§ percent increase from
18,000 pounds per axle o 22,400
pounds per axle increased the rave of
cracking in the pavement by 600 per-
cent, Also recall that at present
approximately $9,000,000 are being
expended annually for rontine mainte-
nance of the traveled lanes and ap-
proximately $15,000,000 are being
expended from construction funds for
congtruction repair of the traveled
lanes. Most cermainly an increase
load Timits would increase these costs
substantially.

¥i. WHAT EFFECT WOULD INCREASE IN
PRESENT LOAD LIMITS HAVE ON
BRIDGES?

Like a road pavement, the life of a
bridge depends largely wupon the
weights of loads that it must carry
and the number of times these loads
must be carried. Application of load-
ings beyond the supporting ability of
cither a road pavement or 2 bridge
will prodece 2n overstress in the struc-
ture and damage will resule. In a road
pavement, the visual evidence of dam-
age may amount to cracking of the
surfacing. In a bridge, it may resule

and Public Works

in total collapse such a8 shown in
Plate F.

A road pavement failure may resule
in a rough distorred roadbed where
travel speed must be reduced w a
crawl while repair is undertaken. A
bridge failure may result in road
closure for long periods of time and
involve costs amounting to bridge re-
placement, For these reasons, the de-
sign of bridges must include a grearer
facror of safety than thar required for
a road pavement. For these same
reasons, great caumon must be used
in permitting vehicle loadings thar
overstress a brdge.

In the study of any proposal to in-
crease axle weights or vehicle loading,

PLATE F

the primary consideration must be the
probable effect on the bridges now in
use on state highways, At present, the
design of bridges is based on the
H 20-516 * loading. This loading con-
forms o the recommendation of the
Amernican Association of State High-
way Officials, and is at present the na-
tional standard for bridge design, Of
the 4,875 existing bridges on stare
highways, about 975, or 20 percent,
have been constructed ro this modern
standard. It s believed thar moderate

M 20516 desigusties Spresss s trock  end
trailer beving & gross wreight of 38 wmes with
an & 000-pound losding on the freme aanle sl
with 32000 peusd lomfings on csch of twe
puir of Pear tendemm anles
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District VI F

“reeways

Developments in the
Los Angeles Area

By PAUL O. HARDING, Assistant State Highway Engineer

‘.‘4‘ THREE previous issues spaced about
one year apart of California High-
ways and Public Works, 1 have dis-
cussed the role of the Stare Division
of Highways in the development of
freeways for the Los Angeles area,
In these prior writeups details were
given concerning the historical back-
ground, the serup for financing state
highway projects and the splendid co-
operation on the part of all govern-
mental unirs, civic organizations and
public-minded citizens that has pre-
vailed so rhar plans on the boards
could be converted into usable free-
ways. This present story is confined
largely to the important developments
that occurred during the year 1954 in
the furtherance of freeways in the
District VI area with a forecast of
what can be anticipated for the year

1955. _
Freeway Mileage

The year 1954 was one of consider-
able accomplishment from the standpoint
of getting important units of the District
VIl freeways completed, putting addi-
tional freeway mileage under active con-
struction, and acquiring fresway rights
of way for future construction. In the Los
Angeles metropolitan area during 1954
we completed an additional 20 miles of
full freeway. This brings the length of
completed full freeways in the Los An-
geles area to a total of 66 miles.

The accompanying map indicates
the extent of accomplishment and
shows how the main freeway trunk
lines are radiating out from the Los
Angeles downtown area to serve out-
ly¥ing communities, and are now com-
ing much closer to making connec-
tions with completed expressways and
multiple-lane highways in those less
built-up and undeveloped areas of Los
Angeles, Ventura and Orange Coun-
ties, which rhree counties comprise
District VII of the State Division of
Highways.

The Engineering Department of the
Auromobile Club of Sourhern Cali-
fornia, which is headed by Ernest
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Fast, Chief Engineer, and Hal Holley,
Assistant Chief Engineer, in a report
released Augusr, 1954, entitled, “An
Appraisal of Freeways vs. Surface
Streets m the Los Angeles Metro-
politan Area,” describes practical test
runs made by this organization on
freeways and on surface streets. From
data accumulated on these test runs
it has been determined that the aver-
age cost of automobile operadon on
the freeways is 4021 cents per mile
whereas the average cost on surface
streets is B.215 cenrs per mile,

Economic Justification

In the Automobile Club report on
page 12 is developed an economic jus-
tification for the Los Angeles Metro-
politan Freeways, which appears in
some detail in the article “Safer High-
ways," elsewhere in this issue of Cali-
fornia Highways and Public Works.
The Automobile Club report states:

“Ar the indicared saving of 4.194 cents per
vehicle mile, the annual saving to freeway
users amounts o0 nearly 350,000,000, an
amomnt equal o more than one-third the
total cost of the completed freeways. IF it
were possible, by a wave of a magic wand,
to superimpose the complered 600-mile free-
way system onto the sereer and road nee-
work of the coastal plain of Los Angeles
County, we could conservatively expect the
a00-mile freeway system to carry with a
minimum of congestion and with maximum
safety a weighted average daily trafic of
some 30,000 vehicles. These vehicles would
generate abour 6.6 billion vehicle miles of
the total of 216 billion vehicle miles now
traveled annoally in Los Angeles Couoney,
and the saving to drvers using the com-
pleted system wonld exceed $273,000,000 per
vear. The present 45-mile freeway svstem
now in ase is sceoally saving motorises §30,-
0000, Thus, the drivers of Los Angeles
Councy are paving $225,000,000 per yvear be-
cause our fregway system 15 not complete.”

Direct Bonofits

This analysis demonstrates very
forcibly the truth of the saying:
“We pay for good roads whether
we have them or not, but we pay
more if we don't have them."

= ]

In addition to the direct benefits
that can be evaluated as money sav-
ings for motorists using freeways
there are tmany indirect benefits that
should not be overlooked. These are
well covered in the guotation that
follows from the City of Los Ange-
les June, 1933, report entitled, *“The
Economy of Freeways,” by Lloyd
Aldrich, City Engineer, and by Hugo
Winter and Lamar W. Gardner of
the Street and Parkway Design Divi-
sion:

“¢ ® * there are of coorse many other
direct and indirect benefits o the motorisc
and general cirizenry which cannot be easily
evaluated in monetary terms, though none
the less real. Among these are stabilization
or enhancement of property values, relief
of existing overburdened surfice arteries,
dombling of the practieal radios of real
estate development on a travel time basis,
increased access to recrearional or culural
facilitics, increased mobilicy in times of dis-
aster emergencies, increased toorist travel,
reduction of strain of driving, and all of the
other well known advantages in beoerment
of rransportation. The benefits to the large
amounts of oaffic conoouing o use for-
merly heavily congested sorface arveries
ufter the freeway system is built are not
usually visualized. Before and after surveys
have shown that removal of through traffic
from surface arteries to the freeway benefits
community business, property values, sur-
face travel dme, and safery on the sorface
svstem. In addidon, the intended use of the
freeways by express busses will grearly in-
erease the economic value of the freeways
to the general public, of which the motorises
comprise a large part. The monetary value
of these benefits coald very well amount
huge sums, since they are all so vieally inte-
grated with the general financial health and
progress of the region, It should be boene
in mind that conversely to the benefis ac-
cruing. from having good transportation, if
there awere ne freewsys there would be the
losses that the region would suffer without
baving them.” {
Maore and More Freeways

As of January 1, 1955, we had a
total of 60 construction contracts
pnder way for which the construc-
tion allotments total $61,770,000, Of
these contracts 34 are for construc-
rion jobs on full freeways and the
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total of these allotments 1s $§43,754,300.
This is an indication of the continuing
recognition given to freeway needs in
District VII. An additional 14 miles
of full freeways are anticipated for
completion during the year 1955,

Good uwse was made during 1954
af the funds totaling §14,098,000 allo-
cated to District VII for advance
protective right-of-way acquisidion.
The money spent from chis fund, in
acquiring 747 parcels of property,
that is-often referred” to as “Chaprer
20 money"; for acquiring vacant, un-
improved properties in the path of
freeways to forestall expensive devel-
opments has now reached the toral
of $6,500,000. Big dividends will ac-
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crue to the State in later years to
come becanse of these judicious ex-
penditures, for if land now vacant is
allowed to be subdivided and homes
and industries built thereon the larer
costs of right of way acquisiion may
be increased many rimes over.

Progress Mode

The accompanying map and tabu-
lation showing status of District VII
freeway projects indicare in a general
way the progress that has been made,
To date of January 1, 1955, 2 total of
166 miles of freeways and express-
ways have been completed in Distrier
VII and 50 miles are under construc-
tion. The total sum to date that has

been expended for completed free-
ways, freeways in progress and right-
of-way acquisition therefor is $336,-
8973,000. The budget for the 1955-54
Fiscal Year recently adopted by the
California Highway Commission allo-
cates a total of §70,915,000 for ex-
penditure upon District VII freeways.
Thus, the total expended and obli-
gared for District VII freewavs is
now $407,888,000, including Federal
Aid funds,

PASADENA FREEWAY

With the completion of construc-
tion on the last one-half-mile link at
the south end this freeway, formerly
called the “Arroyo Seco Freeway,”

15




UPPER—Looking southerly along Pasodena Freeway, showing Arroye Seco slerm droin chonnel foreground right, bridges crossing Los Angeles River TIn confer. (n

centar hackground is Bishops Rood dispesal area where slafe contractors, of considerohle soving fo the State, have hauled in some 5,000,000 cubic yords of excess ex.

covation encountered an nearby freeway projects. In the foreground is shown ares that will be fravarsed by future Golden State Froeway that cresses the Pasadena

Freeway of approximataly right angles, LOWER—Leaking sasterly olong Colorado Frasway showing “Pasedena Pianesrs Bridge” over Arroye Seco on lefl and Oid
Colarade Streat Bridge an right, with Pasodena Civic Center and business district in bockg rownd,
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UPPER—Looking seutherly fram above Los Angeles olong Posodena-Harbor Fresway. Sunset Boulevord over Posodena Freeway shawn in fareground center, Four-level

traffic interchange siruciure shown in foreground, with Hollywoeed Freeway extending from left o right, Perfion of downtown Los Angeles business district shown aobove

center lelt. LOWER—Looking northarly lrom obove Los Angeles along Posadena Freeway. Hollywood Freeway and fawr-leval traffle intarchange strocture shown
forsgraund, with City of Pasadena in bockground.
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loaking eosterly along Hollpwood Freeway with four-lavel troffic interchonge sfructure in center backgreund ond Loz Angeles Civic Cenfer buildings left background,
Thiz photograph shows late afternoon peak braffic flow,

on September 22, 1953, was fully
completed and opened to traffic
throughout irs entre length of 8.2
miles, from the four-level traffic inter-
change structure in Los Angeles to
Glenarm Street in Pasadena. On that
date, for the first time, all levels of
this unique traffic interchange struc-
ture and all connecting roadways
were put into full operation. Recent
traffic counts indicate thar the average
daily traffic on the southern portion
of this freeway through the Flysian
Park area is 110,000 vehicles per day.
The northerly six miles of the Pasa-
dena Freeway, from Avenoe 26 to
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Glenarm Street, was completed and -
opened to public traffic on December
30, 1940,

HOLLYWOOD FREEWAY

Of particalar interest is the final
completion of the 10-mile Hallywood
Freeway from Vineland Avenue in
the San Fernando Valley to Spring
Street in the Los Angeles Civie Cen-
ter. The last major construction con-
tract on the Hollvwood Freeway was
completed and accepted by Director
of Public Works Frank B, Durkee on
August 5, 1954, With the completion
of construction throughout its entire
length, public rraffic has been quick

to recognize the advanrages which this
freeway offers in safe and rapid trans-
portation. We have found thar the
section between the four-level struc-
ture and Silver Lake Boulevard is
carryving some 168,000 vehicles per
day. This makes the Hollywood Free-
way the world’s most heavily traveled
traffic arterial. The total cost of the
Hollywood Freeway when all costs
are in is expected to be $53,000,000
for the 10-mile total length.

The Hollywood Freeway extension
joins the main Hollywood Freeway
near the intersection with Lankershim
Boulevard and extends northerly 6.8
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miles to the proposed Golden Stare
Freeway near Wentworth Awvenue.
District VII right of way agents have
acquired 18 parcels on this unit with
an expenditure in excess of $300,000,
Chapter 20 money. The 1955-56 Fiscal
Year budget has items totaling $4.-
200,000 for .further right of way
acquisition and structures.

SANTA ANA FREEWAY

The Santa Ana Freeway, an impor-
tant traffic arterial on the Interstate
Federal Aid System, complered and
proposed, is 42.8 miles in length ex-
tending from Spring Street in the
Los Angeles Civic Center to the junc-
tion with the San Diego Freeway near
El Toro in Qrange County. Through
the East Los Angeles area this freeway
is carrying 90,000 vehicles per day.

During the month of November,
1054, a two-mile section of the Santa
Ana Freewav from Pioneer Boulevard
to Rosecrans Avenue in the Norwalk
area was completed and opened ro
trafic. Adding this mileage to the
previously completed section of the
Santa Ana Freeway and the adjoining
Hollywood Freeway, we now have a
continuous full freeway with no stop-
ping for traffic signals or cross traffic
from Vineland Avenue in the San
Fernando Valley through the Los
Angeles Civic Center to Rosecrans
Boulevard in Norwalk for a total
length of 26 miles.

On July 4, 1954, a $2 400,000 con-
tract for widening the existing bridge
on the Santa Ana Freeway on Aliso
Street over the Los Angeles River an
additional 42 feet and more, as neces-
sary, to provide for an eight-lane free-
way with central dividing strip was
awarded to Oberg Bros,, construction
contractors, and active construction is
now in progress, A §1,050,000 con-
tract on July 11, 1954, to buoild grade
separation structures at the signalized
intersections between Rosecrans Ave-
noe and the Orange county line, was
awarded to Ukropina, Polich, Kral &
Ukropina, and work on these bridge
structures is now under way, Con-
struction is in progress under a state
contract about 60 percent completed
with Winston Bros. Company for ex-
tending the Santa Ana Freeway in
Orange County a distance of 2.5 miles
southerly from First Streer, Santa Ana,
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to Browning Avenuoe, just bevond the
south city limits of Tustin.

The 1954-55 Fiscal Year budger
provided $3,828,000 for construction
of portions of the Santa Ana Free-
way heoween Broadway in Santa Ana
and the Orange County-Los Angeles
County line. A construction contract
is now advertised for work to he fi-
nanced from this item from Broad-
way to Lewis Street, and bids were
opened January 20, 1935, The State
Highway Commission on August 26,
1954, allocared an additional $430,000
for the construction during the 1954-
55 Fiscal Year of an overcrossing
bridge to carrv Harbor Boulevard in
Orange County over the Santa Ana
Freeway. Contract for this work was
awarded ro J. A, Thompson & Son

of Inglewood on November 26, 1954,
and construction is now in progress.

Much of the Santa Ana Freeway in
Orange County is now on an express-
way basis with the grade intersectons
of cross-traffic arterials channelized
and signalized. In the budget for the
1955-56 Fiscal Year, sufficient addi-
tional funds have been set up, the
toral amount being $5,942,000, to
convert substantially all these remain-
ing sections of expressway to full
freeway status. During 1955, freeway
construction will be put under con-
tract to achieve this through the City
of Buena Park and the City of Ana-
heim, All this freeway construction
should be completed in 1957, at which
time motorists will have the use of
35 miles of full freeway from the Los

Looking northwesterly along completed Sanfa Ano Fresway bypossing the main business and residentiol areas

of the City of Sante Ana. In the foreground is Fourth Street Bridge over the freewoy ond in bu:i:grqund'

bridge earrying Sonta Fe roilrood mainline between Los Angalas ond Son Diege. Extensive replocement of
orange groves with bovsing projects will be noted.
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Leoking soiterly olong Son Barmordine Fresway from obove City of Pomono with Gonesho Pork in foreground lelt wnd Gorey Ave.. Stofe Sign Rovte 71, in canber,

in the Easr Los Angeles area are two
railroad grade separanon bridges to
carry the Long Beach Freeway over
the Santa Fe Railroad freight vards
and the Union Pacific Railroad freighe
vards. Both of these strucrures are
about one-fourth mile long and the
construction ©ost of these two s
§2,660,000,

On July 22, 1954, a contract was
swarded to Ulzopina, Polich, Kral
and Ukropina for freeway construc-
tion and cight bridges between Sheila
Srrect and Vierona Street where junc-
tion s made with the Santa Ana Free-
way. The contract allooment for this
construction 5 §2.6%92.000, The work
is 3§ percent complered.

The Webb & White contract for
the superstructure of the Long Beach
Freeway bridge over the Los Angeles
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River thar carries an allorment of
§733,600 is about 26 percent complete,

Financed from a 1954-55 Fiseal
Year budget item of $3435,000, bids
were received on January 27, 1955,
for a milroad underpass bridge for
the Los Angcles Junction Railway
and appurtenant constucton near
Shuson Avenuoe.

For continuing constructon and
nghr-of-way acquisition on the Long
Beach Freeway mems in the 1955-56
Fical Year budger total 58 888 000,

GOLDEM STATE FREEWAY

On the portion of the Golden
Stare Freeway, U. S, Highway 99,
locally known as the “Ridge Route™
herween Tunnel Station and the Kern
county line, 45.2 miles in District VII
has been converted to a four-lane

expressway. The toral cost of this
reconstruction, completed February,
1953, was §13,500,000.

Combined with adjoining complered
reconstruction in District VI, the
motoring public of California now
has the use of 115 miles of complered
continuous four-lane divided high-
way from Tunne] Station ar the north
city limirs of Los Angeles to the
Delano Underpass m Kermn County
near the Tulare county line. Under
construction on the Golden Stoare
Freeway southerly of Tunnel Station
to provide junction with State High-
way Routes 23, 157 and 158, is the
construction by  Griffith  Company,
contractors, of 3.0 mils of freeway
with a contract allotment of §4,400,-
000, This is scheduled for completion
June, 1955,
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The rowte adopuion and freeway
resolution for the last remamme unit
of the Golden State Freeway to con-
nect it with the Santa Ana Frecway
was passed by the California Highway
Commission June 24, 1954. The over-
all length of the Golden State Free-
way in District VIl extending from
the Santa Ana Freewnv northerly to
the Kern eounty line is 72.7 miles.

Chapter 20, advance right-of-way
money, in the amount of $360,000
has been utilized in acquiring six par-
cels of land for furure construction
on this freeway,

The budget for the 1955-56 Fiscal
Year contains items for nght-of-way
acquisition and constroction totaling
$20,650,000,

VENTURA FREEWAY

The Venrura Freeway extends from
the Hollvwood Freeway near Vine-
land Avenue m the San Fermnando
Valley to the Santa Barbara counry
line, a distance of 65.1 miles. Of this
mileage, 32.7 miles have been com-
pleted ar a construction cost of §8,-
(HL,000 to four-lane divided highway
or expressway standards. This com-
pleted construetion is all westerly of
the west city limits of Los Angeles at
Calabasas. Within the City of Los
Angcles, the State Highway Commis-
sion has adopted freeway resolutions
covering 16 miles of the Venturs
Freeway from the westerly city limits
of Los Angeles near Calabasss o the

existing terminus of the Hollywood
Freeway.

In acquiring rights of way for fu-
ture construction between Sepulveds
Boulevard and Calabasas in the Gy
of Los Anecles, §2,740,000 has been
cxpended from Chaprer 20, advance
right-of-way money.

The 1955-56 Fiscal Year budget
contains items for construction and
right-of-way acquisition in the rotal
pmount of §7, 300,000,

The California Highway Commis-
sion announced on December 15,
1954, that it is considering the adop-
tion of a freeway routing to carry
the Coast Highway (U. S. Highway
101) through the City of Ventura
Seare Highway Engineer G. T. Mec-

loaking wegherly slong Son Bermordine Freswey lrom above Ciy of Pomens, ihawing Garey Ave., Shote Sign Roote 71, of bettem of picturs
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UPPER—Looking northerly, thowing porfion of Son Bermmardion Freewoy with combinsfion grode seporofion structure spenning over Gorey Awe., Stote Sign Route

71, MeKinley Ave. and Oronge Grove Ave. LOWER—Looking easterly from obove los Angeles along Son Bernording Fresway with construction ecfivities shown in

fareground of Cberg Bros. Construction Compuny for widening bridge over Los Angeles River and Charles MocClasky lor frafic interchongs siruclure fo foke wesh-
baund metorists fram Son Bernardine Freeway southbound on Sanfa Ana Freeway,
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Coy has recommended a route which
would extend five and one-half miles
from west of Telephone Road to one
mile west of Ventura,

SAN DIEGO FREEWAY

On the part of the San Diego Free-
way, formerly called the Sepulveda
Freeway, between the San Fernando
Reservoir and the Long Beach Free-
way, a distance of 33 miles, $9,000,000
has been spent to date for right-of-
way acquisition at critical locations
in order to acquire rights of way in
advance of extensive improvements to
private property where delay would
have made future right-of-way acqui-
sition costly. Of this sum aboutr $3,-
400,000 was chapter 20 advance right
of way money,

The first unit of construction on
this freeway was for structures be-
tween Waterford Street and Casiano
Road, and bids were opened on Au-
gust 26, 1954, This construcdon in-
cluodes the grade separation bridge to
carry Sunset Boulevard over Sepul-
veda Freeway and three other bridges.
It is being financed from a 1954-33
budget item of §900,000. Award of
contract to George W. Peterson and
Jack W, Baker of La Canada was
made on September 13, 1954, on basis
of their low bid amounting to §722.-
657.60, Ground-breaking ceremonies
at which Governor Goodwin Knight
officiated were held Seprember 20,
1954,

The California Highway Com-
mission at its November meeting in
Sacramento designated the San Diego
Freeway as extending from the Golden
State Freeway near San Fernando to
San Diego. Thus the San Diego Free-
way in District VII includes all of
the formerly called Sepulveda Free-
way and the portion of the previously
called Santa Ana Freeway from El
Toro in Orange County to the San
Diego county line, a distance of 96
miles, In Orange County, through
and adjacent to the City of San
Clemenee $984,000 of Chapter 20
money has been expended in rhe
acquisition of 358 parcels of right of
way for future construction. ltems
for construction and rights of way in
the 19535-36 Fiscal Year budget toral
§4,405,000 for the San Diego Freeway,
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In Ocrober, 1954, the California
Highway Commission made additions
to the 1954-5% Fiscal Year budget
totaling §3,200,000 for construction
on the San Diego Freeway. From
these funds it is expected, early in
1955, to advertse and award con-
tracts for construcring 1.2 miles of
eight-lane freeway in the vicinity of
Sunset Boulevard, and to build mis-
cellaneons structures.

COLORADO FREEWAY

One and six-tenths mile of the
Colorado Freeway in the City of
Pasadena from Holly Street to Ave-
nue 64 has been completed and
opened to public traffic. This includes
the new six-lane freeway bridge over
the Arrovo Seco near the Rose Bowl
and just northerly of the Colorado
Street Bridge, A contract was awarded
on June 14, 1954, to Peter Kiewir
Sons Co. for extending this freeway
from Avenue 64 westerly for three-
fourths mile to Wiota Streeet as a full
freeway and for one-fourth of a mile
as a divided highway to FEagle Vista
Drive where it joins a previously
completed divided highway on Colo-
rado Boulevard through the FEagle
Rock section of Los Angeles. The
contract allotment for this construc-
tion work that is now in progress is
088,000 and the estimared date of
completion is August, 1955, To dare
there has heen spent or obligated on
this freeway for rights of way and
construction a total of 313,264,700,
The average daily traffic on the Colo-
rado Freeway at Linda Vista Avenue
connection is 30,000,

The construction work, completed
and in progress, on the Colorado
Freeway is to correct serious traffic
congestion conditions on Stare High-
way Route 161 between Pasadena and
Eagle Rock, and it extends over all
of the freeway route that has been
adopted by the California Highway
Commission.

FOOTHILL FREEWAY

Construction by Contractors Peter-
son & Baker and Dragline Renrals Co.
on the Foothill Freeway, Stare Sign
Route 118, from Hampton Road in
the Flintridge area to Montana Sereet
in Pasadena, is now in progress and
about two-thirds completed. The total

of the contract allotment is §1,922.700.
The total length of this contracr is
L.B miles and to date a toral of §2.-
600,000 has been spent and obligated
for right-of-way acquisition and con-
struction,

This construction will relieve g
very severe traffic congestion situation
that has existed for many vears where
present State Highway Route 9 crosses
the Arroyo Seco on the narrow curv-
ing roadway located on Devil's Gate
Dam.

ALLESANDRO FREEWAY

An application has recently been
filed with the State Public Utilities
Commission relative to the crossing
of this freeway with the Southern
Pacific Railroad. This is a badly
needed freeway project since the
existing Srate Highway Sign Route
2 ar this locatdon makes a grade
crossing with Southern Pacific Rail-
road mainline tracks. Vehicular rraffic
delays at this railroad grade crossing
are numerous and lengthy because of
the large number of passenger train
and freight train movements.

Just northerly of the Southern
Pacific Railroad grade crossing is the
intersection with San Fernando Road,
U. S. Highways 6 and 99. This pro-
posed unit of freeway construction
will also eliminate the existing acute
traffic congestion at this important
highway ntersecton.

Right-of-way acquisition on the
Allesandro Freeway for the 1.2 miles
lying easterly of Fletcher Drive be-
rween the Los Angeles River and
Avenue 36 near Fagle Rock Boule-
vard has been substantially completed.
The total expenditure to date for
right-of-way acquisition is §2,890,000.

ARTESIA FREEWAY

The California Highway Commis-
sion has adopted as a freeway two
sections of State Sign Route 14 total-
ing 21.7 miles. These sections cover
8.8 miles from Normandie Avenue to
Santa Fe Avenue in Los Angeles
County and 12.9 miles from Palo

Verde Avenue to Santa Ana Canyon
Freeway in Orange County. Between
these two sections a siv-mile length
of this route has recently been com-
pleted as a divided highway.
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Looking northerly along completed Horbor Freeway, showing normal froffic use. The fwe bridges In fereground are for Fourlh Streel traffic, When cooperatively
financed §71,400,000 construction confrad now in progress has been completed for extending Fourth St. from Flower 58 fo Hill 5t.. Fourth 81 and Third St will be puf
into operotion as o poir of one-woy sirests similar fo the one-way oparotion of Fifth and Sixth 5fs., and Elghth ond Ninth Ste.

Stare Sign Route 14 is a very im-
portant traffic arterial giving direet
communication berween the coastal
cities of the Santa Monica Bay area
with inland parts of Orange County,
Riverside County and easterly. Some
six miles of this route at the westerly
end have been completed to four-lane
divided highway standards. On Au-
gust 17, 1954, a double bridge at the
casterly end to provide for four
traffic lanes was completed over the
Santa Ana River at a cost of $465,000,

Three construction contracts are
now in progress on this route for
carrving out construction on an ex-
pressway basis. Total cost to date
including right-of-way acquisition is
§5.,245,500,

SANTA AMA CANYOMN FREEWAY -

Stare Highwav Sign Routes 18 and
55, from Newport Beach to Riverside
county line, a distance of 21.7 miles,
for those sections being developed on
a divided highway or expressway
basis and covered by freeway reso-
lutions by the California Highway
Commission, are being called the
Santa Ana Canyon Freeway because
approaching Riverside County this
freeway for many miles is located in
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the Santa Ana Canyon. Of this dis-
tance a length of 11 miles in the Santa
Ana Canvon has been completed as a
four-lane expressway and two miles
through the City of Costa Mesa on
an expressway and divided highway
basis. This divided highway constroc-
tion has been extended easterly into
Riverside County in Distriet VIIL
The total expenditure for right of
way and construction to date on this
freeway route is abour §5,000,000.

OTHER DISTRICT VIl FREEWAYS

In addition to the freeways listed
in the accompanying summary and
discussed herein there are 105 miles
of freeway routings that have recently
been adopted by the California High-
way Commission that should be men-
doned.

Considerable progress has  been
made in preparation of plans for the
Oiai Freewav in Ventura County,
U. 5 Roure 399, from Coast High-
way (US 101) to Foster Park, Con-
siderable right of way has been
obrained in anticipation of a con-
struction project to be advertised
during 1955 for a four-mile length
of four-lane freeway for which rhe
budget allocation is §2,000,000,

On May 21, 1954, the California
Highway Commission adopted a rout-
ing for the portion of the Olympic
Freeway, Stare Sign Route 26, 9.6
miles in length, from junction with
the Santa Ana Freeway to La Cienega
Boulevard within Los Angeles City,
Since that time designing and plan
preparations have been going forward
and many areas have been certified
for right-of-way acquisition for the
part of this freeway through the in-
dustrial area easterly of the Harbor
Freeway. In the budget for the 1955-
56 Fiscal Year 86,250,000 was allocated
by the California Highway Commis-
sion for the start of righr-of-way
acquisition on the Olympic Freeway.

Commission Action

On November 22, 1954, the Cali-
fornia Highway Commission issued a
statement  addressed o some 2,000
inrerested citizens in the San Fernando
Valley area of the City of Los An-
geles that were on the mailing list,
relative to the action taken by the
commission on November 18, 1934,
adopting 10.9 miles of the Riverside-
Ventara Freeway, extending from
innction with the Golden State Free-
way, State Highway Route 4, west-
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Looking northerly along completed Harbor Freeway
from obove Los Angelas showing downfown business
bulldings and Civic Center buildings in cenfer and
toward bockground. The grode seporation bridge,
foreground left, cardes Pico Blvd. under the Harbar
Froaway. Tha fourdavel troffic inferchange sfrucfure
and Hollywood Freeway are shown background left,

erly o Sepulveda Boulevard, The
staternents were sent out to those
citizens and property owners whao
had previously written in to the State
Highway Commission for information
or who had identified themselves at
the public hearing held on July 14,
1954, This statement went to con-
siderable length ro explain the various
proposed  routings that had  been
studied and the reasons behind the
commission's decision in adopting the
line chosen as the route for the free-
way.

The California Highway Commis-
sion on December “15th adopred a
rouring for the proposed San Gabriel
River Freewayv, which will run ap-
proximately 23 miles from the vicinity
of Long Beach is a junction with the
San Bernardino Freeway.

and Public Works

Leaking northeasterly from above Los Angeles showing completed porfron of the Harbor Freeway axtending

fram foraground right fo cenfor left, Downtown business disfrict end Civie Canfar shown cenfer ond right.

The grade separation ﬁri:‘g-, foreground right, carries Glrmpfc Blwd. under the Harbor Freeway. Mexi above

Olympic Bivd, is Minth 5t. that carries one-way troffic eastbound, ond above it is Eighth St. which carries ane-
way fraffic westhound,
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The route adopted is that recom-
mended to the commission by State
Highway Engineer McCoy. It follows
in general the easterly portion of the
San Gabriel River floodplain.

F

Aren Mot e the fute Mobony Ssan

There are three such freeway
projects thar should be mentioned:

The Terminal Island Freeway from
Sesside Boulevard to Willow Streer
is 3.1 miles in length and cost approxi-
mately §12,000,000, This freeway was
designed by the Scate Division of
Highways, constructed under State
and Mavy contracts, and financed by
Navy and U. S. federal aid funds
The Srate Division of Htghwnﬂ was
reimbursed in full for all expendi-
tures made for engineering right-of-
way acquisition and construction.

The Long Beach Freeway from
Pacific Coast Highway to the Long
Beach Harbor area, a length of 1.6
miles being bevond the southerly
terminus of State Highway Route 167,
has been and is being designed, con-
structed, and financed by the Ciry of
Long Beach. The estimated cost of
this freeway is §12,000,000,

A LO0-mile unit of the La Cienega
Freeway in the Inglewood area has
been dcﬂgntd, constructed and fi-
manced by the Los Angeles County
Road Department at a cost of approxi-
mately §2,000,000.

Metrapoliten Area

The so-called Los Angeles metro-
puiit:l.n area has rather vague bound-
aries. Sometimes it is taken to embrace
the entire county, including portions
of adjoining Ventura County and
Orange County. Usually the Los An-
geles metropolitan area is considered
to be the 1,233 square miles of the
Los Angeles County coastal plain.
Roughly speaking, the County of Los
Angeles is divided approximarely one-
third coastal plains, one-third moun-
tains, and one-third in land valleys.

Thus, the freeway system for the
Los Angeles metropolitan area is gen-
erally considered to be that system
for the coastal plain areas that was
established hy the Regional Planning
Commission of the County of Los
Angeles and incorporated in  the
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“Interregional Regional Metropolitan
Freeways in the Los Angeles Metro-
politan Area” rthat was presented to
the California Legislarure March 30,
1946, by rthe Los Angeles Parkway
Engineering Committee. This report
showed 613 miles of freeway as being
on this system. At that time it was
considered that 165 miles of these
so-called “parkways” were a responsi-
bility of the Stare Division of High-
ways for a 10-year period of con-
struction.

It should be pointed out that the
Division of Highw:w in irs present
freeway construction program is not
completing the entire freeway system
that was visualized in 1946 for the
Los Angeles metropolitan area. The
State 5 now accepting ultimare re-
sponsibility for some two-thirds of
the mileage of this aver-all system,
and of course fnrminymilesuffu]]
freeways and expressways in Orange
and Venrura Countes oumside the
fimits of the so-called metropolitan
SYSTem.

Under the present accelerated con-
struction program it can reasonably be

that within the next 10-vear
perind the Swore will be able w
complete the state highway freeway
routes in Distrier VI, either to ex-
pressway or full freeway standards.
However, the Los Ang-:hi metro-
politan area needs many other free-
ways that are not a stare responsibility.

The Toun Hall of Los Angeles
released December, 1954, a report
entitled, “The Traffic and Transit
Problem of the Los Angeles Metro-
politan Area” This sets up the prob-
lem very clearly, explaining the tre-
mendous growth of population in the
Los Angeles metropolitan area and
the corresponding increase in motor
vehicle registraton. The 1954 mid-
year motor vehicle state-
wide was 5,716,341, Of this amount
there were registered in Los Angeles
County 2,363,216,

Traffic Problem

In explanation of the traffic prob-
lem in the Los Angeles area there is
quoted from Tewn Hall the follow-
ing:

*Travel o and from work is the principal

canse of rraffie congestion ar peak hours,
Those persons who use their cars doring the

day in the conduct of their busines or
work also contribute o the congestion at
peak hours.

“Many daily trips are made for shopping
purposes. The increased use of the automo-
bile for this purpose has led to the mush-
mmmhufmrm:rhumdububm

commumnities are

persons tend to have friends in various pars
of the community rather than concentrare
in their own acighborhood,

“In shorr, whether for carning or spending
money, or mercly enioying the oppormni-
tes of [ife n this large urban communiry,
o five is o travel. To be comfined, or w
mavel only with difficolty and expense, is
w bave one’s life correspondingly curmailed.”

Population lmpect
In commenting upon Los Angeles'
Charles Detov, President
ufﬂnlm%ngdﬁﬂm;bunfm
merce for 1954, recemtly said:

“if the eotire population of Pirsbargh
and Baltimore—1.755,000—were transporred
wesward and settled within the Los An-
geles memopolitan ares you would have »
fxirﬂtimd-wr i increase

berween January 1, 1945, end January 1, 1985,

“The impact of this migration, sveraging
nearly 500 new residents a day for 10 years,
makes even scasoned satiswicians et up and
ke notce.

sopped yet.

The problem has been well stated
bur satisfactory and complete solu-
tions to this problem of adequare

A constructive step was taken when
Mayaor Norris Poulson of the City of
Los Angeles and John Anson Ford,
Chairman of the Los Angeles County
Board of Supervisors, on February 18,
1954, appointed a 45-member com-
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UPPER—Looking northerly aleng right of way thot har been cleored of buildings lor lulure construction on the Horbar Freeway. The fraffic arferial an loft is

Figuerca 51, next is Broodway and beyond is Moin St. The eost ond west cross stresl, porfion of which is shown foreground right, is Florence Ave. LOWER—

Looking northerly along section of Harbar Freeway under canstruction between 23d 51, shown just above eenfer and 424 5t at rght beyond limits of picfure. The
Los Angeles Memoriol Coliseum iz shown fareground left ond Los Angeles dewnfown business district and Civie Center buildings, bockground right.
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mittee. This commitree was called
“Citizens Traffic and Transportation
Commitree,” and it was composed of
representatives with widely divergent
interests and from all communities in
the Los Angeles metropolitan area.
Robert Mirchell, the first chairman,
also president of several other promi-
nent civic organizations, heads a rock
product firm with headquarters in
Vernon, and Robert L. Gordon, the
first vice chairman, is Vice President
of the Bank of America. Upon Mr,
Mirchell’s recent resignation Mr. Gor-
don was appointed chairman,
Panel of Consultants

Early in its deliberations this com-
mittee found the need of advice, con-
sultation and guidance from persons
who by their professional knowledge
and experience were qualified as ex-
perts in the feld of raffic and trans-

portation. On May 5§, 1954, a panel
of professional and expert consulrants
to the Citizens Traffic and Transic
Committee was created. This panel
consisted of 12 business and profes-
sional men whose field of endeavor
put them in close contact with trans-
portation needs of the Los Angeles
metropolitan area. Since that time
four additional members have been
added to the panel of consultants,
The panel chose Mr. Joseph Hav-
enner, Manager of the Public Safety
Department,  Automohbile Club  of
Sputhern California, as chairman,
As Mayor Poulson sald recently:
*“The panel works hand in glove with
the citizens committee to help it speed
its study, and to suggest definite long-
range projects and policies for con-
siderarion. The panel also will pre-
pare a written report that will cover

the metropolitan area problems being
studied.

“What we are trying to do is to
coordinate the best ralent we can find
to analyze the basic traffic and rrans-
portation situation so as to develop
the most logical solution. We possess
the men with sthe knowledge and
ahilicy to do this. As 1 see things, it
is the responsibility of the city and
county governments to provide a
leadership coordinating the efforts of
these citizens to crack our complex
traffic and transportation problems.”

Meanwhile, the Stare Division of
Highways freeway construction pro-
gram in Distriet VII is now provid-
ing and, in the near future, will be
providing in far grearer measure, for
the safe and expeditious movement of
huge volumes of vehicles in the Los
Angeles metropolitan area.

STATUS OF BTSTRICT Vil FREEWAY PROJECTS—JANUARY 1, 1955
E = T e — = = —=
Completed projects Under contract
Tatal Right-of-way Total costs
miles costs to date
Miles = Constr. costs | Miles Constr. est.
S 1 | S
Pasadens Freeway:
4-level structure to Glensrm S{. Pasadena_ . __ 8.2 3.2 $o2TS.000 | ____________ 1 $1,000,100 510,284,100
Hallywood Freeway:
Spring 8t. via Cahuenga Pass to junction Golden State
Freeway near Wontworth St __ | 18,8 10.0 28,543,500 105,000 24,600,000 53,248,500
Santa Ana Freeway:
Spring St. (Los Angeles) to fn.n.r.tmn of San Dmgq Free-
way near El Toro. - 42 .8 29.6 31,407,400 7. B,874,300 16,266,000 65,547,700
San Bernardino Frumy |
Santa Ana Freeway near Los Angeles River to San Ber-
nardino county line in Claremont_ . ______ el 30.8 15 .6 18,266,630 11. 14,044,470 14,540,000 46,841,100
Harbor Freeway:
4-lavel structure to San Pedro______________________._| 22.4 3.0 10,955,600 & 7,696,700 43,600,000 62,262,200
Long Beach Freeway:
Pacific Coast Highway in Long Beach to Huntington |
Dtive in South Pasadena_ 21.5 T.3 8,684,600 3. 4,963,800 14,215,000 27,763,400
Golden State Freeway:
Junction of Olympic and Santa Ans Freeway near Soto
St to Kern county line_____________.________. _____ .7 45.%2 11,917,800 3. 3,738,100 3,433,500 19,089,400
Ventura Freeway:
Vineland Ave. to S. county line Ventura and N. county
line Ventura to Santa Barbara county line. . ... ... . 65.1 387 8,150,100 B. 4,636,400 5,116,000 20,902,500
San Diego Freeway:
Golden State Freeway nesr Ban Fernando Reservoir to
San Diego county line, PO N 5 | TN DR R s o, T84, 900 & 849,000 9,643,900
Colorado Freeway:
Eagle Vista Dr. in Eagle Rock to Helly St. in Pasadena _ 3.6 1.8 5,021,100 1 1,102,600 7,141,000 13,264,700
Foothill Fresway:
Hampton Rd. to Montena St. in Flintridge_____________ T8 | = e i. 2,003,400 624,000 2,627 400
Allesandro Freeway: _
Los Angeles River to Ave. 36, near Eagle Rock Blvd. L ' Y (PS NSRRI, RSP W e 4,890,000 2,890,000
Artegia Freeway:
Normandie Ave. to Santa Fe Ave. and Pala Verde Ave.
to Banta Ana Canyon Freeway___________._________| 21.7 0.4 465,200 7.6 3,415,300 1,406,800 5,245,600
Santa Ana Canyon Freeway:
Newport Beach to Riverside county line_______________ =  27.4 2.9 P el R I ——— 1,214,000 4,209,900
Other freeways covered 'h]r resolution of ldupl:mn by High-
way Commission.. . _....____ . 104.6 I | S| - 3,152,700 3,162,700
Tobalie it e e S et e oo VBB I 166.4 | 135,572,730 50.0 B51,876,470 | $160,067 100 | $356,973,000
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Southem Crossing

By NORMAN C, RAAB, Projects Engineer

Eh‘cmmnmn studies for an additional
crossing of the Dbay between San
Francisco and the East Bay commu-
nities are being made by the Division
of San Francisco Bay Toll Crossings
in accordance with the statures en-
acted by the 1953 Session of the State
Legislature.

Chapter 1056 of the Statutes of
1953, now codified as Article 2, Chap-
ter 2, Division 17, of the Streets and
Highways Code, directed the Califor-
nia Toll Bridge Authority to issue
bonds to provide for the payment of
engineering studies, plans, and specifi-
cations for an additional highway
crossing of San Francisco Bay to re-
lieve congestion of traffic on the San
Francisco-Oakland Bay Bridge. It also
specified that the new crossing, to be
known as the “Sourhern Crossing,”
should have its westerly terminus in
the wicinity of Third and Army
Streets in San Francisco and its east-
erlv terminus on Bay Farm Island,
Alameda County. The Statutes further
delineated in detail the approach con-
nections to be built,

Army Approval Granted

The State Deparrment of Publie
Works applied to the Corps of Engi-
neers, U. 8. Army, for permission to
construct the Southern Crossing in the
designated location, On April 8, 1954,
approval was granted to construct a
causeway-tube crossing between the
selected termini and on a transbay
alignment bowed southward as shown
on the accompanying map.

From the sale of an additional series
of bonds, supported by revenues from
the San Francisco-Oakland Bay Bridge,
$1,500,000 was made available to the
Department of Public Works for the
engineering investigation. On April 1,
1954, the Director of Public Works
issued a directve to the division to
proceed with the work. A separate
section was organized at once within
the division and its full efforts have

and Public Works

been devoted exclusively to the South-
ern Crossing srudies.

Attorney General Approves

The Southern Crossing statutes
were studied and a preliminary lavout
of the entire project was prepared.
This layout, together with a detailed
description of the proposed ap-
proaches, was submitted to the State
Attomey General for a ruling as to
whether the provisions of the law
were correctly interprered. On Au-
gust 20, 1934, assistant atrorney gen-
eral E. Gi. Funke, in a letter to the
Division of Bay Toll Crossings, stated
that the project as delineated on the
accompanying plan, in his view, was
in accord with the statures,

The transbay crossing will be a six-lane
causeway-tube 7.7 miles in length. Start-
ing at the San Franciseo shore near Army
Streel, vehicular traffic will travel east-
ward vio o trestle viaduct approximately
5,300 feet long to a sand island. At this
island traffic will enter one of three 5,800-
foot-long subaqueous tubes, and will
emerge at another sond island. Vehicles
will continue across a low concrete tresile
vioduct 22,000 feet long and thence via
a &,000-fool earthen mole to the south-
west shore of Bay Farm lsland,

Two 12-foot Traffic Lanes

Each of the three subagqueous tubes
will carry two 12-foor traffic lanes.
The tubes will pass beneath the navi-
gation channel providing a minimum
of 50 feet clear depth of water for a
distance of 1,500 feet. At the tube por-
tals two large artificial sand islands
will be built, On each of the sand is-
lands will be locared:

(1) A portal building to house nee-
essary ventilation equipment;

(2) A roadway transition section,
and

(3) A light transition section to
provide a gradual change of lhimina-
tion intensity from the viaduct to the
rubes,

Before the tubes can be placed, a
deep trench in the bay bottom must

Engineering Studies for
Causeway-Tube Proceeding

be dredged to remove the soft unde-
sirable foundation materials. In places
excavation will reach a depth of 120
feet below sea level In this trench will
then he constructed the large sand
islands and sand bed upon which the
rubes will rest.

Precast Section Method

The precast section method of tube
construction will be uwsed. Each mbe
will consist of cylindrical precast rein-
forced concrete sections constructed
in drydocls. Afrer the open ends have
been bullkheaded, these sections will be
Aoated to the site. They will be sunk
onto a sand blanket in rhe previously
excavated rrench and then covered
with sand backfill. The individual tube
segments will be connected by special
jnine details ro insure stroctural con-
onuity  and  watertightness, The
method of construction is essentially
the same as was used for the existing
Posey Tube.

The viaduct structures, totaling
about five miles in length, will accom-
modare three lanes of traffic on each
of two parallel 38-foot roadways sep-
arated by a raised 6-foot median.
They will be low level, reinforced
concrete trestles consisting of a series
of identical deck spans supported on
concrete pile benrs. Studies are being
made of both precast and cast-in-place
deck sections with span lengths rang-
ing from 40 feet to 60 feet, and for
both prestressed and nonprestressed
designs.

Sand Fill Mole

The mole extending westward from
Bay Farm [sland will be constructed
of sand fill placed by hydraulic means.
Side slopes exposed to wave action
will be protected by heavy riprap.
Fach of two parallel three-lane road-
ways on the mole will be 36 feet wide,
separated by a 10-foor median, and
with 8-foot shoulders along the outer
lanes.
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Projecly Fngineer Morman C. Roab briefs prest in San Francisee on Southern Creming,

The toll plaza will be located on the
offshore end of the mole fill. The ad-
ministration and maintenance build-
ings will be located in the center of
the plaza with eight toll lanes for uni-
directional traffic on each side. All
collections will be made on the driver’s
side of the vehicle. Truck tolls will be
charged on the basis of number of
axles rather than by weight.

Approoch Fecilities

The general approach facilines are
shown on the accompanying map.
Freeway standards will be used for
design with maximum grades limired
o 3 percent, except for the ramps
where steeper grades are necessary,
Each of the approach freeways will
be cither four- or six-lane.

The San Francisco approaches will
consist of about five miles of freeway
{mostly on elevared viaduct) connect-
ing the Southern Crossing with the
Bayshore Freeway, the proposed Em-
barcadero Freeway, and with the busi-
ness and industrial areas of San Fran-
cisco,

The East Bay freeway approaches
will total abour 10 miles n length.
The freeway crossing Bay Farm Is-
land will branch at the northem end
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of the island, with one leg skirting
around the south shore of San Leandro
Bay and the enst side of the Qakland
Aidrport to a connection with the East-
shore Freeway ut Hegenberger Road.
The other leg will cross over the ex-
isting bridge berween Bay Farm Island
and Alameda, and thence will go
northwesterly along the south shore
of Alameda. This approach continues
scross Alameda to connections with
the existing Posey Tube and with the
proposed Webster Street Tube under
the Oakland FEsmary, and connects
with Oakland city streets on the north
side of the cstuary,

Estimate of Materials
Present estimates indicate obout 65,000
tom of reinforcing steel, one million cubic
yards of concrete, 1% million barrels of
cement, 10,000 tons of structural sieel,
and 14 million cubic yords of sond fill
will be needed to comstruct the project.
The division will continae with the
enginecring investigations and will de-
termine cost estimates for all secdons
of the project. A detailed and compre-
hensive report covering these engi-
neering investigations and including
cost, rraffic, and financing phases will
be made to the Director of Public
Warks by the end of 1955,

TRUCK LOADS
Continved from page 13 . .,

increases in loadings of vehicles or

axles would not dangerously overtax

these 97§ bridges.
Bridges in Two Categaries

The rcm:mmg.h: or 80 percent,
of bridges may divided into two
categories. The first categary Consists
of the older county-built brdges
which are not considered capable of
carrying many repetitions of the pres-
ent legal loads and are posted accord-
ingly. On state highways, these posted
bridges are being replaced as rapidly
as funds will permit; however, there
are many such bridges on counry
roads thmughm:t the State that would
be affected by any increase in axle
loads.

The greater number of the 3,900
bridges are in the second category,
which consists of the stace-builc
bridges thar were designed for the
standards in effect prior to adoption
of the heavier H 20-516 loading. It is
calculated that the present legal load-
ing on vehicles now using these older
state-built bridges overstresses some of
the structures as much as 15 percent,
and occasional overloads produce
overstresses in excess of 15 percent.
Mention of these overstresses is mot
intended ro create alarm. Experience
to date indicares thar the service life
of these older stare-built bridees is
not marerially reduced, and immediate
hazard is not presented by present-

v legal vehicles with occasional
overloads, It is intended o point up
the fact that present loadings on the
bulk of the bridges on stare highways
are now encroaching into the danger
zone, and that further encrozchment
is unsafe.

What would occur if present load-
ings were increased® A moderare in-
crease would probably have Little cf-
fect on the 20 percent of brdges
constructed to the H 20-516 standard.
The same increase would subsrantially
increase the annual cost of bridge re-
placement, due to increased damage
to the 80 percent of bridges con-
structed for lighter loadings. The cost
of replacing structurally  deficient
bridges on state highways in the
1953-54 Fiscal Year amounted to §4.-
230,000,
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Snow Poles

Driving Them by Air Hammer
Saves Time and Money

By M. E. FISCHER, District Maintenance Engineer

|N tHE MNovember-December, 1952,
issue of California Highways and Pub-
lic Works there appeared an article
written by W. L. Savage, then Assist-
ant District Maintenance Engineer of
District  1X, entitled “Life Line”
which dealt with the rask of driving
steel snow spoles aleng U. 5. 395 in
Maono County,

This article reports on a recent ex-
periment conducted in District IX
whereby the former method of driv-
ing poles by hand will be discontinued.

It is esrimated that 150 miles of
state highway in District 1X are lined
with 10-foot steel snow poles and a
grand total of some 9,000 poles were
driven by hand, and had to be com-
pleted all within a period of about
three weeks. Such antiquated hand
methods of driving and a review of
aceidents which had occurred, instilled
in the writer's mind the idea of using a
suitable air hammer to do the job,

Method of Operation

Marvin Tetrick, Safety Supervisor,
was placed in charge of the project
and through his perseverance and ef-
forts, together with the cooperation of
the maintenance forces and Shop 9,
this project has now been sufliciently
tested to draw definite conclusions,

In 1953, a pilot model driving plat-
form was constructed of wood, This
platform rests on the sidewalls of the
dump body of a two-ton truck and is
clamped in place to prevent any acci-
dent from occurring from slippage or
overturning. The platform is pro-
vided with railings all around, a fea-
ture which interfered with hand driv-
ing.

To complete the pilot setup, a pipe
boom was attached to one corner of
the platform along one of the corner
posts, This boom was set in pipe
sleeves giving freedom for rotation
and easy removal. Necessary blocks
were attached to the end of the boom
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PHOTO 1

and the air hammer was suspended by
a three part line.

Equipment Used
The following equipment was used:

1. One 2-tan mainfenance fruck.

2. One 210-cubic-foot air compressar.

3. One Ingersall Rand JB! gir hammer,
loter replaced by one Thor-Cochise
Meodel 25 pavement breaker.

4. The platforms with block and tackle.

5. A specially constructed driving head.

Driving tests were conducted in
some of the hardest shoulder material
known to exist along the highway
where as long as 15 minutes’ driving
time by hand have been required.
Time observations made showed thart,
assuming a steady race of progress for
seven hours, approximately 250 poles
should be driven in one day by a
three-man crew. Such production can-

not possibly be maintained at 6,000- to
8,000-foor alttudes and from actual
experience, 130 poles driven per day
was considered tops for a normal driv-
ing crew of three men, including the
truek driver,

When the air hammer was used, under
the same conditions, our observations
showed that at least 400 poles should be
driven by the same crew.

Pilet Model Revised

Based upon the dara obtained in the
tests, 2 Thor Model 255 pavement
breaker with sheet pile driving head
attached and weighing approximarely
155 pounds, was purchased by the
Equipment Departmene. The pilot
model was revised in that steel swing-
ing leads were construcred using 3-
inch by 4-pound channels, and guides
were placed on the hammer to fit the
inside of the channels. An old crane
with hand winch and cable was found
at one of the maintenance stations,
The complete driving setup is shown
in Phote No. 1. A hinged clamp-
ing device with lugs to fir the shape
of the pole holds the steel pole in
place and the sheering head on the
hammer holds the pole in position at
the top. Phote No. 2 shows the elamp
about to be closed and locked by a
latch. Photo No. 3 shows a pole under
actual driving conditions. The man on
the platform controls the winch with
his left hand and operates the air valve
with his right hand. The pole is driven
approximately 18 inches and plambing
is automaric through the swivel con-
nection at the top of the leads.

The hammer did not arrive in rime
tor use during 1953, but when it did,
tests were made on two miles of road
not vet driven by hand,

Produetion Increasa

During 1954 all poles on US 395 from
the Inyo-Mono county line to the Mevada
state line were driven by air hammer.
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PHOTO 2

Each foreman, with one man, spot-
ted the poles ahead of the driving op-
eration, using an express. This was
necessary because of the foreman's
familiarity  with snow  conditions.
{ The pole spacing is varied according
to conditions peculiar to a section.)
The drving crew, consisting of three
men, two-ton truck and compressor,
worked the entire length.

Afrer making a few minor improve-
ments from the experience gained
from the tests of the previous vear,
such as shortening the leads and cut-
ting the height of the platform .24
inches and adding a step for the
ground man to ride on between poles,
instead of driving 150 poles per day
by hand, over 600 poles per day were
averaged increasing the producrion
rate more than four times, using ap-
proximately 50 man-days’ ome instead
of about 200 man-days.

In oddition to an actual, tongible,
menetary savings, there are other in-
tangible savings.
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1. Poles need not be pointed.

2. The driven end will not be damaged
one bit. No burring on brand-new
poles was noted,

3. Breckoge during driving is elimi-
nated.

4. The accident hozard of hitting an-
other man or himself with the sledge
hammer has been eliminated.

5. The physical effort has been all but
eliminated.

6. The morale of the men hos been
increased, because their job haos
been made easier.

7. & valuable savings in monpower hos
been realized.

RIVER WITHOUT A MOUTH

The Mojave River, which runs
along U. S. Highway 66, 15 a river
withour a mouth, savs the National
Anromobile Clab,

This strange river has its source in
the springs and snow crevices of the
San Bernardine Mountaing and has no
mouth since its waters are swallowed
up in the sands of the desert.

PHOTO 3

COUNTIES SHARE
FOREST RECEIPTS

A check amounting to §2,537,323.59
was recently turned over to the Stare
of California as its share in the cash
revenues from the national forests in
California, according to Clare Hendee,
Regional Forester, California Region,
Forest Service,

This pavment represents 2§ percent
of the receipts from timber sales,
grazing fees, land use, and other uses
of the national forests for the fiscal
vear ended June 30, 1954, As provided
by law, the states apportion the money
thus received to the countes hav-
ing national forest land wichin their
boundaries. The law further provides
that the money will be used for the
benefit of public schools and roads.
When a nadional forest lies within
more than one state or county, the
portion of the receipts distributed to
each, is proportional to the national
forest area therein. Thus, many coun-
tics share in the receipts of two or
more of the 21 forests in California.
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Riprap Job

Highway Engineers Fight
Ocean in Ventura County

By GEORGE E. DICKEY, Resident Engineer

-I-iiE Coast Higaway (US 101),
which borders the beaches between
the City of Ventura and the Santa
Barbara county line, is now being de-
veloped into a modern, four-lane di-
vided highway. This is in striking
contrast to the early road through this
area which required narrow two-lane
rimber cansewavs to span the numer-
ous small embavments that even en-
croached upon the Southern Pacifie
Railroad right of way on the land side
of the highway.

When the improvement to the exist-
ing three-lane roadway was carried
out some years ago, steel sheer piling
and concrete sea walls were con-
structed to replace the wooden eanse-
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ways and the ocean was pushed out to
the now existing beach line. Now
once again because of the grear in-
crease in traffic volume and the need
for modernization of this route, the
Stare Division of Highways has found
it necessary to take issue with the Pa-
cific Ocean and foree the shore line
still farther out to sea.

Project Cost $2,434,900

This portion of the Coast Flighway
in Venrura and Santa Barbara Coun-
ties now under construction between
Punta Gorda and 300 feet westerly of
the Santa Barbara county line, is 2.85
miles long, The contract was awarded
June 16, 1954, to MeCammon-Wun-

D& dozer excovating for foe rock

derheh  Company, contractor, Palo
Alro, It carries a contract allotment of
£2.434000. The estimated time of
completion is November, 1955,

The work consists of constructing a
four-lane, divided highway, similar to
adjoining completed construction east-
erly and westerly, with adequate
drainage facilities, supported on the
peean side by approximartely rwo miles
of heavy riprap shore protection. The
pavernent section is to be conscrucred
of four inches of plant-mix surfacing
on eight inches of cement-treated base
material placed on new roadway em-
bankment,

The imported borrow is being exca-
vated from a 500-foor-high hill north-
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Lima 803 crone with 70-feet and 2-cubic-pard Esco oronge-pesl buckel with rock hooks
placing reck backing In riprap section

erly of the Southern Pacific Railroad
ar the easterly end of the project. Ap-
proximately 800,000 cubie yards of
material will be stripped from the face
of the hill on a 1:1 slope. This is be-
ing conveyed under the raifroad tracks
and under the existing state highwayv
through a 10-foot by 6-foot box cul-
vert, by means of a 600-foor conveyvor
system and elevated to hoppers from
which it is being distribured with
bottom-dump Euclids.

Droinoge Focilitios

The drainage facilities are a series
of various size reinforced concrete
box culverts which extend oceanward
out through the riprap sea wall and
extend landward to connect with ex-
isting' drainage structures under rhe
Southern Pacific Railroad tracks. The
outer 45 feet of the ends of the cul-
verts are designed as cantilevers to
prevent any cracking during the an-
ticipated settling of the riprap. These
sections will be cast in place. Because
of the large volume of public traffic
through the contrace, and in order to
keep the contractors’ heavy equipment
off the traveled way and thus secure
added safety by reducing traffic haz-
ards, the remaining portions of the
culverts are being precast in 11-foot
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sections and will be set in place as the
roadbed is being construcred.

The riprap shore protection com-
prises almost one-half of the total
expenditures for this project and
naturally presents the most complex

construction problems that occur on
this contracr,

Heavy Riprap

About one mile of the heavy rock
riprap is to be placed along a beach
area which is out of the water during
low tides and can be worked fairly
casy during the lewer high tides. The
remaining portion of the riprap work
consists of placing rock 135 feer out
in front of the existing sea wall where
the water is from three to seven feet
deep during calm seas and even deeper
during storm periods,

The riprap section is made up of a
6-foor-thick blanket of rock, each of
which weighs from 3 tons to 15 tons,
placed on a solid foundation and car-
ried up to 12-foot elevarion. The voids
are filled with chinking rock and the
rock hlanker is backed up with a
3-foot blanker of graded gravel which
in turn prevents the embankment
material from washing through the
voids in the large rocl,

Larger rock weighing from 5 tons
to 15 tons are used as toe rock which
is the base or foundarion for the entire
riprap structure,

To place these heavy rock on a firm
foundation it is possible to work in the
areas subject to surfl acoon only ar

. - » Continved on poge 58

Looking eceanword showing Lima 803 erone plocing 17-fon foe rock behind sand dike
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(Chico Project

By P.

THr. rRELOCATED portion of US 99F be-
tween Oroville Wye and Chico was
officiallv opened to traffic on Decem-
ber 17th by a ribbon-cutting cere-
mony near the north end of the proj-
ect at Chico. Chico Mavor, Ted Mer-
iam, officially cut the ribbon and in
a few brief remarks prior to the 6b-
bon cutting, he expressed the appre-
ciation of motorists in the region,
noting that the new road s “mpor-
tant to this entire Northern California
area.”

Telegrams from Governor Good-
win Kmght and Stare Director of
Public Works Frank B. Durkee were
read by Mayor Mernam. Distnice En-
gineer A. M. Nash spoke briefly.

After the ribbon-cutting ceremony,
the partcipants in the affair toured the
entire length of the new route in a car
Caravamn.

Hew Alignment

The nearly 19-mile length of new

location traverses a route considerably

removed from the old highway which
involved several sharp toms on other-
wise mostly tangent alignment, two
main line crossings of the Southern
Pacific Railroad, and went through
the communiries of Richvale, Nckon,
and Durham. The new alignment re-
duced the travel distance by nearly a
mile and also traverses somewhat
higher ground, alleviating a bad drain-
age problem along the old highway.
There are no communities along the
new alignment o impede rraffic flow.

Except ar three locanions, the new
highway 15 a2 two-lne faclicy con-
scructed on Aghts of way acquired for
future development 10 expressway
status. At the intersection of old
Route 87, the Oroville-Chico lateral,
a summit vertical has been constructed
on a four-lane divided basis o de-
crease excavanon and to provide bet-
ter intersection channelizanon with
Route 57,

Section of Realigned
US 99E Open to Traffic

C. SHERIDAN, Assistant District Engineer

Pavement Widenad

At the Centerville Road intersec-
tion (Paradise Skyway ) rhe pavement
has also been widened o four lanes
divided to provide betrer intersecrion
facilities. Near the end of the project
at the junction with the old highway,
four lanes undivided have been pro-
vided to betrer channelize the inter-
section and to provide additional lanes
ar the crosing of the Sacramento
Northern Railway. The four-lane un-
divided section then continues on into
Chico to 2th Street, the end of the
project.

Provision has been made in the locs-
von just south of Chico so thar it wall
fir future routing adopred through
the Chico area. Meantme, the portion
berween Centerville Road and the old
highway will serve s a connecring
fink to the exsung highway through
Chico and will provide access o the
future routing from the southern sec-
uon of the city.

View of section of relocated porfica of US P9E between Oroville Wye ond Chics

and Public Works
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Ribboncutting ceremeny. Loft to right: Copd. Rolph Waller, Cofifarnca Mighway Pairel; Raber! Pecse, President, Chice Chomber of Commerce: Anesmblymon Dos

Hoblse, Orowills; Horeld W. Horrisen, Presidenf, Porodise Chomber of Commerte; Roberd Smith, Resident Emginesr; A M. Nosh, Digricd Mighwoy Enginesr;

Seperviser L. Rey Mock, Chira; Maysr Theodors Mernom, Chizs; Don Montgomery, President, Betie Covety Chomber of Commerce; Seperviser Gane Stokes, Chice;
Morshell Jones, Butte County Director of Public Works

Thirteen Bridges
Acmal work began with the lerting
of a $535,300 structure contract for
the construction of 13 bridges on No-
vember 15, 1951. Twelve of rthe
bridges are of the reinforced concrere
flat slab type, and the bridge across
Butte Creek is a reinforced concrere
T-beam type of bridge. The strue-
tures constructed under this contract
are listed as follows:
Junction Draw—2 spans 26 feet 2 inches
long; roadway width 40 feer.
Westerm Comal—4 spans 30 feer 11 inches
long; roadway width 28 feer
Cottowwood Creek—3 spans 30 feet and 2

12 freer & inches long; madway

width 18 feer

Skippee Creek—2 spans 14 feer long; road-
way widtch 40 feer

Gold Run Creek—2 spams 13 feer Jong;
roadway width 40 feec

Dry Creek—1 span 36 feet and 4 spans 30
feet Jong, roadwsy widch 28 feer

Asl: Creek—3 spans 30 feet long; roadway
width 40 feer

East Fork Roberts Creek—1 spans 34 feer
and 2 spans 25 feer 6 inches long; road-
way width 28 feer.
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Roberts Creck—1 spans 30 feer long, road-
way widch 40 feer.

Scrub Creek—1 spans 10 feet 9 inches
long; roadway width 40 feet

Burte Creek—1 span 97 feet; 3 spams 59
feet and 1 span 50 feer long; roadway
width 28 feet,

Edgar Slough-Upper Cromsing—] span 30
feet and 2 spans 22 feer & inches long;
roadway width 40 feer.

Edgar Slough-Lenwer Crossing—2 spans 30
feet and 2 spans 22 feer 6 inches; road-
way width 40 feet amd 2 §-foor side-
walk.

All but the last named bridge above
are on the new alignment. Edgar
Slough-Lower Crossing Bridge is on a
realignment of a portion of the old
highway constructed o provide a
proper intersection facility with the
new alignment.

H. W. Ruby was the contractor on
this porton of the project and F, C
Marshall represented the Bridge De-
parmment for the Stare.

Groding Project Under Way

The next unit m the constructon
af the over-all project was a grading
contract between 3.8 miles north of

Oroville Wye and 20th Street in
Chico. Work began on this unit on
May 29, 1952, Included in the con-
tract was the complete base and sur-
facing of rthe portion on old Roure
US 99, Major items on rthis §745,700
project included 471,244 cubic vards
of roadway excavation; 9,360 cubic
vards of structure excavation; 10,310,
000 station vards of overhaul; 23,457
tons of untreated rock base and 913
cubic vards of structure concrete. The
contractor was Richter Bros. of Oro-
ville. D). R. Hislop and T. G. Smith
were Resident Engineers for the Seate.

In order that a portion of the re-
abgnment might be pur to use, the
next unit of construction consisted of
surfacing from the junction of Roure
87 to old Roure US 99 south of Chico.
Completion of this third unir enabled
the Oroville-Chico lateral traffic to
use a portdon of the new facility,
Work began on this unit on June 11,
1953, and traffic was routed over this
portion of the new alignment in May,
1954. Rice Bros. of Marysville was the

+ + « Continued on page 58
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Minarets Summit Road

FAS Route 1195 in
Mono Is Improved

By HOWARD EMRICH, Road Commissioner of Mono County

MﬂN{) county completed another
link of its Federal-aid Secondary Svs-
tem on Ocrober 29, 1954, By surfacing
5.5 miles of FAS 1195, a large recre-
ational area was made more easily
acecessible,

The route known as the Minarets
Summit Road begins at State High-
way No. 112 (Mammoth Lakes
Road) and extends to the Mono-
Madera county line. From the Ma-
dera county line a dirt road con-
tmues to the headwarers of the San
Joaquin River and the Devil Post-
pile MNational Monument.

Historical Background

Back in the 1870's when the gold
mining town of Mammoth (then
known as Pine City} was booming,
the need for a road over Mammoth
Muountain was realized, While miners
were seeking their fortunes there and
in Bodie, Aurora, Lundy and other
thriving communities, to the north
and ease, still bolder prospectors were
pushing farther back in the rugged
peaks of the Sierra, Agnew Meadows,
along the headwaters of the San Joa-
quin River, was headquarters for one
such mining group. This, too, was a
stopover for the pack trains thar
fought their way eastward over the
mountains from Fresno Flats. From
here they crossed Mammoth Moun-
rain to bring supplies to the mining
Camps.

Abour 1929 the mining companies
eventually built a road from Mam-
moth to the San Joaguin River ar the
mouth of Minarets Creek. This was
later extended to Reds Meadows,
near the Devil Postpile National Mon-
ument. It was somewhat improved
and maintained by the U. 5. Forest
Service. ¢

Recreational Rowte

The Minarets Summir Road todayv
is primarily a recreational route. Until
about 10 years ago this area was only
opened to the enjoyment of the pub-
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lic for a few months each summer.
Some vears it was late July before
the snow melted on the summir,

With the improvement of this sec-
tion of road and the inauguration of
a county snow-removal program, the
rourist season has been extended con-
siderably, Numerous resorts and busi-
nesses have come into the picture as a
result of this increased season and the
economy of the area has greatly im-
proved.

UPPER~ A view of the completed Minarets Summit Rood affer surfadng under Mong County's FAS program.
LOWER—A fypical section of Old Minarets Summit Reod before reconsfruction by Meno Counly,

In addifion to the magnificent
scenery, there are several outstanding
points of interest for the tourist,
Abour 1.8 miles from the Mammoth
Road one crosses the earthquake fault,
This fault, sometimes thought ro be a
cooling crack, ean be followed inter-
mitcently for several miles across the
country. In places the crevices are 20
to 30 feet deep and snow remains the
year round.
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From its meager beginning when
the customers were towed behind a
secondhand army  weasel to the sk
tows, there has developed, on the
slopes of Mammeoth Mountain, one of
the best-known ski areas in California.
Here as many as 1,500 persons a day
have ridden the tows to a height of
over 10,000 feet and a brave few
climb to the summit to see the world
from a dizzy elevation of 11,035 feet.
This area boasts one of the longest
skiing seasons in California, from No-
vember to June or July, and is reached
by this newly construcred highway.

At the Madera county line, some
9,100 feet above sea level, the Forest
Service maintains an observation point
where the public may enjoy the
beauty of the Sierra. Such points of
interest as the Devil Postpile Na-
tional Monuwment, the San  Joaquin
River with its ¢colorful Rainbow Falls,
Mammoth Mountain, the Minarets,
and Reds Meadows may he observed
from this staton. From here one
descends to the wvalley of the head-
waters of the San Joaquin, a para-
dise for fishermen and hunters, where
the Forest Service maintaing camp
grounds along the river and a well-
stocked pack station is provided for
the more rogged sportsman,

At the end of the road the tourist
may park his car and after a short

This view of fhe porking orea near Mommoth Moun-

toin on the Minarets Summit Road fndicoles the

importance of this newly complefod FAS roufe fo
skiing enthusiosls
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Earthguake foult crossed by Minorets Summit Road,
Fedaral Aid Secondary Route 1195 in Mono County

hike arrive at the Devil Postpile
National Monument, This freak of
nature was caused by the cooling
and shrinking of a Aow of an igneous
mass of basale, As the formation was
exposed o erosion, the columns top-
pled to form a jumbled mass of rock.

Recent Improvements

The original road when it was taken
mto the Mono County Road System
in 1948 was little more than a good-
sized stock trail. From its beginning
it twisted around and torned, climbed
and dropped for approximarely seven
weary miles, In many places the road
was not much more than eight feet
wide, Grades of 12 percent and a ra-
dius nf 50 feer were not uncommon.
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In the spring it was difficult to find
the road, much less remove the snow
from it,

Ta betrer this condirion, the Mono
County Road Department in the
spring of 1950 started a survey for a
complete realignment of this section.
By September, 1951, with is own
forces, it had completed 5.5 miles of
new alignment. A 24-foot gravel road-
bed was used with a minimum radius
of 250 feet and a maximum grade of
6 percent for the greatest part of the
construction,

In the spring of 1954, the con-
struction forces of the Mono County
Road Department widened the exist-
ing roadbed to 28 feet, increased the
sight distances and decreased the
grade in a number of places.

The worl as ler under contract
consisted in general of priming the
alreadv completed roadbed and the
placing of a road-mixed surfacing.
The new construction provided for
a 20-foot paved section of 0.21-inch
thickness.

The contractor for this project
was Burnett & Smith Construction
Co., of Los Angeles, California. The
total cost of the contract was §57.-
A70.10 exclosive of engineering. The
project was financed with Federal-
aid Secondary Funds, State Highway
Matching Funds and County Funds,

Construction engineering
forces used on this project were
employees of the California Division
of Highways, District 1X, at Bishop,
Fred E. Thompson was resident en-
gineer,

SAFETY AWARDS

Southern California Freight Lines
of Los Angeles has announced names
of irs drivers who have won the Na-
tional Safety Council Safe Driver
Avward, This award is generally con-
ceded to be the Nation's highest
award for professional safe driving of
commercial vehicles, To qgualify, a
driver must complete 12 consecutive
months without being involved in an
accident, &

The company states that 67 percent
of all of its drivers eligible to earn the
award were successful in doing so. A
total of 268 awards were earned this
vear. The awards ranged from 1 to
17 years.
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SACRAMENTO-LODI UNIT LAUNCHED BY GOVERNOR
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Governer Goadwin J. Knight operafes bulldozer fo braak ground far firsl unit of Socromento-lod] Freeway
while Direclar of Public Warks Fronk B. Durkes happily porficipotes in ceremony

Goveanvor Gooowin . KxigaT
officiated at the beginning of actnal
construction of the first phase of the
program to improve U. 5, Highway
99 to freeway standards, hetween Sac-
ramento and Lodi, when he manipu-
lated a huge bulldozer into forward
gear and made the earth Ay ar a
ceremony at the juncrion of Highway
9% and Elk Grove Road, on December
21st. Following brief talks by Clyde A,
Shurtleff and John Bronson of the
Sacramento Chamber of Commerce,
A, M. Nash, Districc Highway En-
gineer in charge of the project and
Frank B, Durkee, State Director of
Public Works, the Governor was
introduced by H. Stephen Chase,
Highway Commissioner from Sacra-
mento,

Governor Knight expressed his de-
rermination to bring the State High-
way System up to adequate standards
with all possible haste and stared thar
he was particularly pleased with the

start of work on this section of high-
way, in keeping with assurances given
to the people in the area that action
was forthcoming. Mrs. Knight was
introduced and told of her interest in
better highwayvs and of her pleasure
in participating in this first experience
in ground-breaking ceremonies,

Contract for the project in the sum
of $1,513,047 was awarded to Granite
Construction Co,

The second phase in the program
to four-lane Highway 99 on freeway
standards will be on the section be-
tween Jahant Corners and the Sacra-
mento county line, Bids for this work
were opened January 19th, and the
low proposal, $1,036,230, was sub-
mitted by M. J. B. Construction Co.
and Lord and Bishop, Stockton, On
January 27th, the contract for this
project was awarded to the low
bidder by the Department of Public
Works.

43
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Study Shows Roles of Enforcement
and Freeway Construction

By J. W. VICKREY, Assistant State Highway Engineer, and

THE crRUSADE against loss of life,
limb, and property on the highway
is unending. It is carried on con-
tinnously by those who refuse to
accept an annual nation-wide toll of
38,000 deaths, 1,350,000 injuries and
mare than 4 billion dollars in aceci-
dent costs as the necessary price of a
motorized civilization.

The crusaders wark through the
newspapers, the classroom, the driver
licensing bureaus, research labora-
tories, national and community  or-
ganizations, insurance companies, and
the automotive and other industries,
They include in particular the en-
forcement officers who patrol the
highways and the engineers who de-
sign and build them. Increasingly,
these people make their contributions
to safety as a team, recognizing that
the causes of highway accidents are
deep-seated and complex.

Goal Is Less Accidents

Measurement of the achievements
resulting from rthese conninuing efforts
15 in terms of the accidents that don't
happen. A substantial reduction in the
nuwiber of fatal and other accidents is
the immediate goal, although this be-
comes more difficult vear by year as
traffic continues to increase. Safety
advocates can with considerable justi-
fication claim some degree of success
if the rate of accidents per mile of
travel goes down even though the
mumber of accidents goes up due to
inereased numbers of vehicles in oper-
ation, But the engineers, the enforce-
ment officers, and other safety workers
are primarily interested in preventing
accidents and in saving lives, not in
statistics,

California has had a definite de-
crease in the accident rate on its rural
state highways since 1951 (see Fig-
pre 13, and an actual decrease in the
mumiber of faralities state-wide from
3,562 in 1932, wo 3,371 in 1933, and
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3,087 (preliminary figure) for 1954,
If this trend can be continued, it is
evident that the safety crusade is
making some progress—although one
traffic death in California on the
average of every 170 minutes s
nothing to be complacent about.
There 15 no lack of incendove or
challenge to greater efforts on the
part of everyone concerned with
highway safety.

Available Yardsticks

To what extent can the wvarious
factors contributing to  improved

highway safety be segregated and
measured? Obviously, the beneficial
effects of driver education are most
difficult to analyze, although experts
agree that the attitude of the indi-
vidual driver is the keystone of any
sustained safery effort.

Enforcement and engineering meas-
ures, on the other hand, do lend
themselves to some degree of meas-
urement, This study is an attempt to
bring together and correlate dara
which have been collected for the
most part in California bur also in

California Highways



some eastern areas. Analysis of these
data has led to the following general
conclusions:

1. There is evidence that increased en-
forcement con exert @ favorable influ-
ence on the accident and fatality rates.

2. The amount of increased enforce-
ment manpower required to effect o de-
erease in accidents and fotolities appears
to be large in proportion to the results
obtained.

3. The effect of increased enforcement
on accident and fotality rates tends to
diminish as further enforcement man-
power is added.

4. Freeways not only move largs vol-
umes of traffic expeditiously, but also
with greatly increased safety.

5. Freeways exert a beneficial safety
effect on nearby roads and streets. Acci-
dent rates have besn materially reduced
on a city-wide basis after the opening of
a freeway through or around moderate-
sized California cities, and have been re-
duced to some extent in metropolitan
areas as a reflection of an expanding
freeway network.,

6. Freeways, porficularly in metropali-
tan areas, are self-liquidating in that they
repay their total cost in savings to the
motorist in a few years.

Enforcement in California

Figtrre 1 shows the accident and
fatality rates on the California Rural
State Highway System for the vears
1948 to 1953 compared to the annual
enforcement hours and the reporting
index for these years.

Accident and fatality rates are from
the California Division of Highways
records. Enforcement hours are from
the reports of enforcement activities
issued by the California Department
of Highway Patrol. The reporting
index is a standard compuration based
on actual mator vehicle accident re-
ports received, which compares the
reported number of injury and prop-
erty damage dccidents to the reported
fatal accidents.

It may be noted that the reporting
index closely parallels the accident
rate for the years 1948 to 1950, which
indicates that increased reporting is
primarily responsible for the increased
accident rate during this period. The
reporting  index has been generally
stabilized since 1950, thus the acci-
dent curve can be considered basically
sound from 1950 rthrough 1953,

and Public Works

Fatality Curve

Fatalities, since thev have alwayvs
been naturally subject to complete
reporting, probably form a better
basis for comparison than accidents
in general. The fatality curve is gen-
erally downward since 1048, except
for the high peak in 1951, In that
vear of war in Korea, there was an
increase in traffic deaths throughour
the United Scates, generally traced
by recognized safety authorities to
the increased rensions and recklessness
characteristic of wartime. In Cali-
fornia, which served as a major base
for armed forces activity, it is not
surprising that a disproportionately
large share of the fatality reports
contain the names of military per-
sonnel,

Compilation of the farality rate on
the Rural State Highway System has
not vet been completed for 1954, but
preliminary figures indicate a substan-
tial drop which will extend the down-
ward curve on the chart still farther.

In connection with Figure I, it
should be emphasized that the period
berween 1948 and 1953 was also a
period of extensive highway improve-
ments. These improvements ranged
from specialized trearment of indi-
vidual high accident intersections to
major freeway construction, and must
be considered as going hand in hand
with increased enforcement. More de-
tailed discussion of the evidence of
effects of highway construction on
the accident rate in California will be
found later in this report.

Rural Traffic Increase

During the period covered, there
was an increase of traffic on the Rural
State Highway System from 11,235
million velicle miles in 1948 to 15,884
million vehicle miles in 1953, Traffic
on the Rural State Highway Svstem
mav be considered indicative of and
parallel to increases on all roral roads
in California.

Increased traffic volume without
increased road mileage does not ap-
pear to have much effect upon en-
forcement requirements. Pennsyvlvania
Turnpike figures, which appear later
in this report, show that accident
and fatality rates have dropped mare-
rially in spite of the fact that increased

rraffic volumes far exceed increases in
police activity, Traffic increases may
bring minor roads into a classifica-
tion where increased patrol activity
is required, and it is recognized that
divided highwavs may add to the
enforcement problems where oppor-
tunities for an officer to cross from
one road to the other are spaced far
apart. However, increased volumes on
a ser mileage appear to add little o the
enforcement load.

What effect hos the increose in en-
forcement in Califernio, as shown in Fig-
vre 1, had on the behavior of drivers?
Has the reduced accident rate been at-
tributable 1o fewer violations of the rules
of the road? The unexpecied answer, os
provided by on analysis of the accident
reports of the California Highway Patrol,
is thot violations and driver condition are
factars in an increasing percentoge of
accidents.

Foctor of Drinking

Table 1 is a tabulation showing, for
the California Rural State Highway
Syvstem, the percent of accidents in
which driver conditions, improper
speed, and other violations are in-
volved. This information was previ-
ously obtained for the wvears 1948,
1949, and 1950, Darta were extracted
for the last two vears, 1932 and 1933,
as a check against the earlier daca.
The five separate vears, which span
a six-year period, are shown for each
major classificarion,

This table shows that the percent
of total accidents involving had-been-
drinking drivers is the same for 1948
and for 1953, although in fatal and
in injury accidents drinking has in-
creased as a facror.

The percent of accidents involving
improper speed has increased substan-
tially since 1948, although 1953 shows
a drop from the high point of 1952,
The percent of total accidents involv-
ing other violations has increased very
slightly, while the toral percent of
accidents in which driver condition,
speeding, or other violations are in-
volved, shows a substantial increase,

Pennsylvanie Turnpike

Accident and fatality records
for 1950 to 1933, inclusive, for the
Pennsylvania Turnpike, together with
miles, million vehicle miles, and rate
of enforcement are shown in Table 2,
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TABLE 1-STATE OF CALIFORNIA RURAL HIGHWAY SYSTEM

PERCENT OF ACCIDEMTS IN WHICH DRIVER CONDITIOM, IMPROPER SPEED, AND OTHER VIOLATIONS ARE INVOLVED

Percent total neeidents r Percent fatal accidents Percent injury accidents
by years | by yvears by years
| T

48 49 50 ] | 53 45 49 50 52 53 45 49 ‘ 50 [} 53
Had beon drinking ____ . . |2z.0|21.8 [21.4 |22.3 220 | 23.4 | 21.4 214 236 |24.0 242 |Ra0 | 240264 263
Other driver conditbons_______ _________ | 7.7 | 7.8 | 7.6 | 3.6 | 45100 111 B8 68| 86| 8.8 0.8 51| 4.7| 5.8
Total driver conditions______________ 29.7 |29.6 |28.9 |28.9 265 324 325 302 |29.8 | 336 330|348 340 311 82.1
Improper speed________________ 13.1 | 23.8 | 28.4 | 4D.6  3D.8 | 14.7 | 32.0 | 22,0 | 42.3 | 32.1 | 13.8 | 26.4 | 31.6 | 45.0 | 33.7
Violation of rules of the road_____________| 70.2 | T2.0 | 73.1 | 74.0 73,3 | 49.1 | 48,3 | 48,5 | 62.4 | §1.0 | 63.2 | 63.7 | 65.8 | 67.2 | GB.4

Total mumber of accidents in which | ;

viglation or driver condition is in-

volved,_________________________.|827 | 86D |BT.5 [ 90.3 E8.4 | 69.1 | 76.3  74.0 | BO.2 | BOG | TO.4 | B3.4 | BE.6 | 90,0 | 88.0

This information was furnished by
the Pennsylvania Turnpike Commis-
sion, The number of patrols were
not shown for 1950, but the table
shows that miles per patrol decreased
substandally in 1932 as compared o
1951 and then increased slightly in
1953,

Regardless of variations in enforce-
ment, accident rates and injury acci-
dent rates decreased substantially and
uniformly over the four-year period.
The fatality rate decreased sharply to
1952 and leveled off at that point,
showing a closer relation to enforce-
ment.

Another factor which might be of
influence, although nor apparent in
this rable, is the establishment of re-
duced speed limits on the western
half of the turmpike on January 15,
1953, The buasic speed limit was re-
duced from 70 to 60 miles per hour
for passenger cars, from 60 and 50
miles per hour for light and heavy
trucks to 45 miles per hour for all
trucks, in addition to special 45-mile-

per-hour limits at major bridges and
35 miles per hour at tunnel portals.

Chicage Study

A report “Effect of Enforcement
on Vehicle Speeds” by James Stan-
nard Baker, Director of Research,
Northwestern University, is printed
in Highway Research Bulletin No. 91,
This is a report made by the Traffic
Institute at Northwestern University
in cooperation with the Bureau of
Public Roads to study (1) the effect
of a patrol unit on nearby vehicles,
and (2) the effect of increased en-
forcement on vehicle speeds in Chi-
cago, Speed stmdies were made at the
same locations one vear before (1948)
and the first and third years after the
increased enforcement.

Figure 2 shows the relation between
increased speed arrests, reduced aver-
age excess speed, and reduced death
rates in the City of Chicago. The
average excess speed, as used in this
report, is defined as the sum of the
amount by which each vehicle ex-

TABLE 2—PENNSYLVANIA TURNPIKE

ceeds the speed limit divided by the
total number of vehicles. This figure
shows that speed arrests (which re-
mained a fairly constant percentage
of arrests for all hazardous traffic
violations) were more than doubled
initially during the “after” period.
The resulting excess speed was re-
duced 35 percent. The death rate per
10,000 registered vehicles was re-
duced approximately 17 percent by
the end of the study.

Day and Night Speads

Figure 3 shows the effect on day
and night speeds of this increased
enforcement, and shows that nighe
speeds reflecred increased enforcement
substantially more than day speeds.
The report points out:

“With the increase in enforcement,
there was a conspicuous, bur not
specifically recorded, improvement in
selectivity of enforcement, which in-
creased the amount of night enforce-
ment more than the day enforcement,
How important this effect is we do

ACCIDENT DATA, 1950 THROUGH 1953

] [
Average s Miles/ el ¥. and i F/100
Year nupTE;rEuf Miles patrol | MVM Ace. MVM ::j: inj. acc./ | Fatalities MVM
’ [
1950 ' 160-8 mo. 4760 949 1.99 380 0,80 59 12.4
260-3 mo.

1961 . . 33.3 260 T.8 T74.2 1,408 | 1.82 549 0.7l 66 8.5
A ;| [t Sl A Jak e 48,7 260 5.2 1,141 8 1,832 1,60 | (i3] 0.60 a3 [ 7.8
1983.... . .. 4 &0, 7 327 5.4 1,206 2 1,639 1.36 589 o, 49 a1 | 7.6

MVYM—Milhon vehicle miles.
F. anud Inj. Acc,—Fatal and injury sccidents,
F/100 MV
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not know. The apparent effect on
speed seemed to have no comparable
effect on accidents by night and day.
The percentage of toral fatal accidents
berween & p.n, and 6 a.m. was 46 in
1948 and 47, 44, and 42, respectively,
in the three following vears.”

Thus, with more than doubled
arrests at the ourser, a lesser but
noticeable improvement was made in
the city-wide fatality rate. The fact
that selecrive (night and day) en-
forcement did not achieve significant
results leads one to believe that other
factors may have been responsible in

and Public Works

considerable measure for the reduced
fatality rate in the City of Chicago.

In a letter commencing furcher on
his srudy, Mr. Baler stares: “We
would not be justified in assuming
that corresponding increases in en-
forcement would achieve similar re-
ducrions in accidents in other places
than Chicago. Chicago had a substan-
tially higher death rare than other
cities in its population group to begin
with, and I believe we are safe in say-
ing that it is easier to make an im-
provement in a bad record than in a
normal record.”

Mew Jersey Turnpike

Data received from the New Jersey
Turnpike Authority shows the cumy-
lative farality rate as compared 1o
turnpike police detachment (number
of officers), (see Figure 4). They show
that enforcement has been increased
at various intervals and the fataliry
rate is being continually improved.

]n addition to increased manpower,
this tumpike authority is spending
large sums to increase safety. One
addition was the installation of large,
neon-lighted signs, placed at inrervals
of approximately five miles in the
northern  portion of the turnpike
where traffic conditions are dense, to
inform motorists of fog, ice, snow,
or other emergency conditions ahead.
These signs carry a large message
reading “Drive Slow™ which flashes
on and off to artract artention and
mentions the specific condition,

The turnpike authority states: “Our
present  detachment strength of 76
officers and men yields a continuous
patrol force of 12 to 14 cars over 118
miles of turnpike. We also have two
three-man radar teams which are not
usually engaged in parrol acrivity.
However, during critical periods of
heavily traveled week ends and holi-
days, these men are assigned to patrol
car duty to supplement the usual
patrol scrength.”

The surprising situation here is that
with from 76 to 82 officers to cover
118 miles on this most modern facility,
by far a higher concentration of offi-
cers per mile of road than any other
known facility, the New Jersey Turn-
pike has yet to achieve the low fatality
rate of the average of full freeways
on the California State Highway Sys-
rem.

Colifernin—Special Enforcement

Up to now this study has dealt
with enforcement on a continuing or
permanent basis. Although that is the
major factor to be considered, some
examination should be made of the
effects of special or “spot” enforce-
ment, particularly as carried out by
special units of officers, often referred
to by the press as “flying squadrons,”

Table 3, obtained from the records
of the California Highway Patrol,
shows whar happened in eight areas
of California where special enforce-
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ment units operated for a short period
of time. Comparison of hours of en-
forcement and of accidents is made
for a corresponding month one year
earlier when normal enforcement ac-
tivity was under way in the area.

At first glance it might appear that
this tvpe of operation could isolate
the effects of enforcement alone. It
should be noted, however, that special
enforcement activities in a particular
locality are heralded in advance by
considerahle publicity emanating orig-
inally from the California Highway
Patrol itself and followed up by the
local newspapers throughout the cam-

paign. There is no doubt that this
publicity is an important factor in
the effectiveness of such special en-
forcement on the accident rate, a
factor which does not apply to every-
dav enforcement efforts.

In this connection, those special en-
forcement locations at which increases
in enforcement manpower were small
showed the greatest proportionate re-
duction in accidents. For example, in
the Redwood City area a 7 percent
increase in enforcement hours pro-
duced a 10 percent decrease in acci-
dents. Ar the other end of the scale,
the Bakersfield location, with a 77

percent increase in enforcement man-
power, achieved only a 28 percent
reduction in accidents,

Highway Improvement

Beginning with the Collier-Burns
Highway Act in 1947, California has
carried on an ageelerated program of
state highway construction and traffic
improvement, which has been an im-
portant factor in redocing the acci-
dent and fatality rates, as shown in
Figtere 1,

Table 4 shows the mileage of two-
lane, multilane, and muoltlane divided
highways on which construction work
was done berween July 1, 1947, and
June 30, 1953,

The figures on two-lane roads in-
clude those on the Federal Aid Sec-
ondary System, and cover not only
miles of highway constructed on
new and improved alignment but also
such improvements as resurfacing or
widening,

The multilane and mulrilane divided
columns, however, show actual net
miles of constructed facilities on the
California  State Highway System,
rural and wrban. Specifically, on the
Rural State Highway System during
the period of this study, in addition
to improvements on two-lane roads,
our actual starus mileage has been in-
creased by 403 miles of four-or-more-
lane divided expressways or freeways,
which roads have low accident rates.
At the same time, status mileage has
been decreased by 153 miles on high
accident type roads, primarily three-
lane highwayvs, and two-lane mileage
reduced by 331 miles.

TABLE 3—CALIFORNIA HIGHWAY PATROL

SPECIAL ENFORCEMENT UNIT ACTIVITIES—COMPARATIVE DATA

y Without special With special . =
nf t unit f t wnit t ercent
o Month and year enforcement uni enforcement u s;:n o sl
compared [ patrol hours mecidents
Patrol hours Accidents Patrol hours Accidents
Bakersfield ______.______| Jan,, 1953-Jan., 1954 4,705 a3z B.AT6 167 Kk 23
San Leandro____________ Nov., 1962-Nov., 1963 3,032 27 3,284 189 12 17
Saeramento_ . _______ Mar., 1953-Mar., 1954 5,228 214 8,543 143 62 a3
Stockton.____________ : ADr., 1953-Apr., 1954 3,387 157 4,591 143 36 9
Redwood City. wewo|  July, 1952-July, 1963 2,808 135 3,001 121 7 10
San Bernardino.........__| July, 1952-July, 1953 3,851 204 4,607 191 1T 3
San Diego.______________| Mar., 1953-Mar., 1954 4,641 213 5,261 193 14 9
East Los Angeles________ Oct., 1952-0ct., 1963 3,237 311 4,013 217 24 30
T P 30,889 I 1,683 41,676 1,363 35 19
48 California Highways



TABLE 4-CONSTRUCTION BY STATE DIVISION OF HIGHWAYS
1948 TO 1953, INCLUSIVE

Construction o
State and FAS l:nnn.ch; ::u ﬂ_u&hn Highways
Year Highways
Two-lans Multilane | Meltilane divided
1SAT-1948 600 6 18.3 1058
IM8-1M. L. - 40,8 106 8
1949-1950_ 548 B 58,8 is1.0
1950-1981... ... . . 4551 16.% 114 8
1851-1983 .. .. 5Td.6 1.8 ..
1953-1963__ 564.9 1.8 105.8
In addition to these major improve- in that it produces an especially

ments, there are thousands of locatons
on the Stare Highway System where
special steps have been taken to alle-
viate a high accident situation.

Accidont Patterns

These are the locarions where the
Californin Highway Parrol, through
reports of accident investigations, has
enabled the Division of Highways to
determine the locarions and patterns
of recurring accidents, Analysis of
these Highway Patrol reports, supple-
mented by engineering field studies,
has led to reconstruction or minor
relocation, channelization of intersec-
tions, or increasing of sight distance.
Improvements of this type have been
made at an average of 332 locations a
vear since 1948, Nor does thar figure
include the hundreds of other loca-
tions where the addidon of signs,
striping, reflectors, and other devices
have corrected or alleviated a condi-
tion which had been contributing w
accidents,

Some of these simple methods of
location treatment may be spectacu-
larly effective. At one location the
Division of Highways was enabled
through county cooperation to pro-
hibit left turns off a heavily waveled
highway onto a county road. During
the vear before the “no left tum™ sign
was installed there had been 46 acci-
dents at the intersection. During the
year following the installation the
accidents roraled fous.

et of Freaways

The effect of freeway construction
on the accident picture is definite and
immediate, and particularly grarifying

and Public Works

marked reduction in fatalives.

Since the first freeway was com-
pleted in California before Warld
War 11, both the over-all accident
rate on full freeways and the injury
accident rate have consistently been
approximately one-half the rare for
conventional rural state highways.
The fatality rate has been from one-
fifth to one-fourth the rate on con-
ventional rural highwayvs. The com-
parison with rural highways is the
maost appropriate since foll freeways
even in the congested metropolitan
areas operate on the basis of the rural
speed limit of 55 miles per hour.

Freeways are planned and con-
structed to save cime, money and
lives by carrving large volumes of
traffic safelv and expeditiously. Be-
cause of the elimination of cross
raffic, freeways can and do carry far
more vehicles per lane than any other

type of highway facility. The design
of freewavs is v hcmg m-
proved on the basis of experience
under actual traffic conditions. For
example, the Pasadena (Arroyo Seco)
Freeway, which was opened to
traffic in 1940, was an example of
pmnn:ru-ng in the freeway field. Some
of its features arc today considered
substandard, and have been modified

the Pasadena Freeway s now carrying
traffic volumes exceeding 50,000 ve-
hicles per day, and is safery record
compares favorably with other free-
ways in California.

Table § shows 1953 traffic and five-
wvear accident, injury-accident and
fatality rates for the various types of
rural highways compared to the com-
posite 12-year record on full free-
ways, rural and urban,

In addition to the increased safety
to the vehicles traveling on the spe-
cific facility, the construction of a
full freeway generally has a far
broader influence on accident rates.
That is, when a freeway removes the
impatient and higher-speed traffic
from the main sereet of a community,
a very material reduction in accidents
is noted not only for the freeway
traffic bur also for the waffic which
remains on the city street. Actually, a
freeway bypass on the one main route
which traverses a moderate-sized com-
munity can ¢ffect a material accident
reduction on a city-wide basis.

TABLE 5—TRAFFIC AND ACCIDENT DATA ON RURAL STATE HIGHWAYS

‘ 1853 Dats

’ Five-year sverage rates [1945-1953)
Namber of lanes | ! Average | Actidests [ Famland | o
| traflic MYMS sceidents | o0 S
1 per MVM MVM*
B Vi i 10,881 | 1392 .34 1.07 (10.63)
S 149 | 12982 | 190 im | ases)
4 undivided.. . .. .. 179 | 29,188 mn 1.43 { B.AN)
A divided_ .. ... : 247 16.297 3.18 1.5 { 9.06)
4 divided expressways S&T 11,559 1.08 0.9 (1021}
Totals (incl. misc.) 1% 543 3,469 1.6 1.1 (1D 27}
Full

(Rural and nrban) -] 47,017 1.4 f0.861 Tl 2.96)

* Million wehjcle mdles,
t Total recond == 19411953,
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Coarlsbad-Ocoanside Freeway

One example of this cicy-wide effect
has occurred in the area of Carlsbad
and Oceanside following the opening
of 2 10-mile freeway on November
16, 1953, As evidence of this effect,
reparts by responsible agencies in
Oceanside are shown below as they
appeared in the Oceanside Daily
Blade-Tribune and the San Diego
Union.

{Guoted from February 28, 1954, edition of

Oeeanslde Daily Blade-Tribuns):

“That the Oceanside-Carlsbad Free-
way has been a major contribution to
traffic safety was dramatically illustraied
todoy by stotistics released to the Ocean-
side Chomber of Commerce by the local
hospital.

“For the 90-day period prior to the
freeway opening MNevember 16th, there
were 23 ombulance troffic cases handled
by the hospital. Most of these cases from
August 16th to Movember 16th, the hos-
pital informed Chamber Manager Zac
Dunlap, involved major injuries and con-
finement periods extending inte weeks
and months,

“From the freeway opening to Febru-
ary 16th, however, there were enly 12
traffic ambulance coses—barely over half
of the prefreeway rate. Of the 12, all
injuries were minor in nature and re-
quired enly shert periods of confinement.

“The Oceanside Hospital vsually re-
ceives traffic victim cases from San Cle-
mente to Levcadia.

“In commenting en the figures released
by Wilma Taylor of the hospital, Dunlop
declared:

"The freeway's saving in human [ife
and suffering hos olready become evi-
dent in a brief, 90-day period.

“ This should be especially noted by
local residents because the life which was
saved or the injury which didn’t hoppen
could well have been theirs or their lovad

ones.’ "

{Quoted from March 1, 1954, edition of Oceanside

Doily Blade-Tribunel:

“Freewoys ore safe ways to travel, in-
dead.

“QOeeanside’s city accident ratio which
hod been steadily climbing in recent
years has token a shorp dip since the
opening of the O-C (Oceanside-Carlsbad)
Freeway, according to figures released
today by Sgt. Cliff Haver of the local po-
lice deporiment.

"The city decline substantiated the
Oceanside Hospital report (in Friday's
Blade-Tribune) which showed a slightly
less than 50 percent drop in ambulance
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cases during the three months since the
Movember 16th freewoy opening in com-
parison with the 90-day period prier to
the freeway opening. The hospital also
reported o dramatic decling in the seri-
ousness of the injuries and the length of
hospitalization required.

“Haver revealed that since the Novem-
ber freewoy opening of 1953, only 85
traffic accidents have occurred within the
city limits, compared with 210 during the
same period last yeor. This is o 58 per-
cent reduction of outo occidents, Haver
pointed out.

"Although figures have not been com-
piled for Februory, data shows thot 32
accidents occurred last Movember and
December compared with 71 and 73 dur-
ing those months in 1952, while 21 acci-
dents were reperted in Jonuary of this
year compared with 6 during January
of 1953."

(Gueted frem August 8, 1754, edition of Son

Diega Union):

“A prayer for motorists’ safety that
state highway officials voiced at the care-
mony opening the $10 million Oceanside-
Corlsbad freeway nine months ago is
being answered, according to local traffic
safety records.

"The new superhighway skirfing the
business districts in both cities was opened
last Movember,

“Previously, highway officials had con-
sidered this area o major bottleneck on
the San Diege-Los Angeles coost arterial,
Traffic viclations and occidents were in-
ereasing annually as through traffic stead-
ily mounted on Old Highway 101 threugh
the center of both towns,

At the ribbon-cutting ceremonies MNo-
vember 16th, Lisutenant Governor Hareld
Powers said he hoped the new 10-mile
divided highway would improve safety
conditians.

“Pelice Chief Patrick said yesterday
thaot traffic cccidents in Oceanside de-
clined 59 percent the first six months of
this year.

“He compared o fotal of 396 accidents
in the first six months of 1953 with only
163 in the same period this year. The ac-
cident rate showed o similar decline in
nearby Carlsbad.”

Tulare Froeway

An eight-mile freeway which car-
ried Seare Roure 4 (US 99) around
the City of Tulare exhibited a similar
effect in reducing acecidents over the
entire City of Tulare. This freeway
was opened on December 11, 1933,
The following dara refer to a 10}~
month perfod since the freeway was

opened compared to an identical
period one year earlier, The com-
parative study embraces all streets
within the city limits of Tulare plus
both the old and new US 99 high-
ways between the limits of the free-
way at Tulare Airport on the south
and Tagus Ranch on rthe north.
Sources of accident data were from
the files of the Division of Highways
and the records of the Tulare Police
Department.

The freeway bypass diverted ap-
proximately 70 percent of the US
99 highway traffic, which previously
Aowed throogh rhe city, although
rraffic on the old and new routes
combined had increased 7 percent in
the one-vear period. Since the toral
US 99 highway flow is essendally
carfied on the two routes, the acci-
dent comparisons are between the old
route alone in the “before™ period to
the sum of the old route and the free-
way bvpass in the “after” period.
Even on this basis, there was a reduc-
ron of 63 percent in total accidents
in the period since construction of
the freeway. Other sereets in the City
of Tulare showed a drop of 23 per-
cent in total accidents. The freeway
construction effected an average re-
duction in accidents of 43 percent
for the entire arca.

Table 6 shows a comparison of
accidents by type in the “before and
after” periods.

On the severity basis, there was no
significant change in fatal accidents,
primarily due to the smallness of the
sample. However, for the new free-
way plus the old roure, compared to
the old alone in the “before” pic-
ture, there was a reduction of 44
percent in minor injuries and 47 per-
cent in major injuries due to motor
vehicle aceidents.

Another interesting sidelighe,
following freeway construction in
Tulare, was the reduced enforcement
necessary because of improved traffic
and accident conditions. Chief of Po-
lice Virgil Kelley of Tulare stated
thar afrer the freeway was opened the
rraffic and accident situation within
the city was so much better that he
was able to reduce his total police
force from 22 to 17 officers. In addi-
tion, the Highway Patrol has been
able to reduce enforcement personnel
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on US 99 in Tulare County by three
men a day, transferring these men to
other areas in the county where they
are now needed more than on the
main north-south highway.

Les Angeles Freeways

As shown in the Oceanside-Carls-
bad and Tulare studies, freeways can
exert beneficial effects on accidents
for the entive area in addirion to
direct accident reduction for free-
way travel. This effect is, of course,
less pronounced in the City of Los
Angeles with its thousands of miles
of city streets and 1953 travel in ex-
cess of 10 billion vehicle miles.

Figure § compares injury accident
rates on surface streets in the City of
Los Angeles to injury accident rates
on full freeways within the City of
Los Angeles. Pasically, it may he
noted thar the injury accident rate
for these freewavs is less than one-
third of that on surface streets. How-
ever, the reduction of pressures on
many city arterials, due to the ex-
panding portion of travel which is
being carried on full freeways, should
have an effect on the over-all accident
rate. In this connecdon, completion
of freeways ar an accelerated rate
beginning about 1949 appears to be
reflected in a small but steady decline
in the injury accident rate on surface
SEreets.

For the rwo-yvear period, 1951 to
1953, travel on freeways increased
from 4!, percent to 6 percent of the
total travel within the city. The

INJURY ACCIDENT RATES PER MVM
ON SURFACE STREETS & FREEWAYS
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direct result of this additional 1%
percent of the travel on facilities
with a rate one-third as high effected
a reduction of 1 percent in the in-
jury accident rate city-wide. In addi-
tion, the surface street injury accident
rate, undoubtedly due to a major ex-
tent to the relief offered by the free-
ways, declined 2.76 percent in the
same two-year period.

‘41 43

Economy of Frecways

Studies by highway economists
both within and without the State
Division of Highways have shown
conclusively thae freeways are self-
liquidating and pay for themselves

TABLE &—COMPARISON OF ACCIDENTS
(Number of Accidents)

Fatal accidents | Imjury accidents ‘ PDO necidents® Total
Location i
Before After | Before After | Before | After | Before After
Us 99: |
Freeway___________ | No Rd. 2 No Rd, 8 | No Rd. 13 No Rd. 23
Old route_.______._. 4 2 48 4 114 'I 29 166 39
Totals. . ______. 4 4 48 16 1..1! = 432 166 62
Other sireets:
1} | e e o ] 12 [ 49 a3 61 a5
City streets_ e 1 (1] 13 20 i ] T0 83 80
Totala. .......-. 1 L] 25 26 128 B 93 154 119
Total area.. ... & 4 T3 42 242 135 320 181
* Propecty damage anly.
and Public Works
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within a relatively short period of
tme by savings to the motoring
public.

A report entitled “The Economy
of Freeways” by Lloyd Aldrich, City
Engineer of Los Angeles, dated June,
1953, includes the following in its
introduction:

“In a previous report the capacity,
time savings, and safety of freeways
were compared with surface streets,
Therein it was shown that a freeway
on an equal number of traffic lanes
basis handles three times the number
of cars at twice the average speed
and ar an accident rare five times as
favorable as a comparable surface
artery.”

Mr. Aldrich further states, as minimum
benefits to motorists using freeways, the

following averoge sovings per vehicle
mile:

(1) Gasoline savings . 0.33¢
(2) Maintenance cost savings
due to elimination of stop

and go trovel 0.24¢

{3) Accident savings 0.56¢
(4) Time savings (commercial

vehicles only) . 0.87¢

Total __________ 2.00¢

In addition to the 2 cents per
mile of freeway operation savings, he
further lists as addinional benefits to
the motorist and citizen, *“* * * sta-
bilization or enhancement of property
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values, relief of existing overburdened
surface arteries, doubling of the prac-
tical radius of real estate development
on a travel time basis, increased access
to recreational or cuolmural facilines,
increased mobilicy in times of disaster
emergencies, increased tourist travel,
reduction of strain of driving, and all
of the other well known advantages
in betterment of transportation.”

From Mr, Aldrich’s report we also
find:

Application of Savings on Freeways
Already Completed

“Applving the above hsted benefits to the
record of vehicle mileage on presently com-
pleted secrions of freeways, we find thar,
on the very conservative basts used herein,
in the three-year period 776,100,000 vehicle
miles of rravel at 2 cents per mile savings
resulted in a savings of $15.522,000, The
original cost of the 16.57 miles of freeways
under seudy was $42,026,683, If the savings
at the above rare could be applied o pay-
ment for the freeways, their original cost
would be amortized in less chan 10 vears,
In addition to these remarkable direct bene-
fits to the motonst, we have also the un-
evaluated benefits to the region, which are
of vast impormance,”

Auto Club Report

The most recent report on this sub-
ject is entitled An Appraisal of Free-
ways vs. Surface Streets in the Los
Angeles Metropolitan Area as pre-
pared by the Engineering Department
of the Automobile Club of Southern
California, dated August, 1954,

This report is primarily based on
comparable test runs made on Los
Angeles freeways and surface streets
during off-peak traffic periods so as
to avoid abnormal situations. The fol-
lowing table shows comparative data
and costs of these test runs:

Test Runs on Freoways and Surface Streets

Yia surface
Via freeways streels

Dafe - Jume 2, 1954 June 3, 1954
Start %30 a.m. 9.30 am,
Car . Ford No. 8§ Ford Mo, 8
Driver _ Julivs Paulson  Julivs Paulson
Observer_ H.F Holley  H.F Holley
Distamee 1333 miles  123.8 miles
Time . 165 mineles 380 minutes
Gas used — 6,88 gallens  8.57 gallans
Miles per gallon... 19,38 14,44
Average speed 48473 maph, 19547 mp.h
Humber of signalized

infersections,. 0 578
Average number of sig-

naﬁnr mile g 0 4,67
Humber of sfops made 0 198
52

Via surface
Yia freeways streats
Average number af sfops
per mile 0 241
Operation cost per mile
(a} Gasoline 1545 cenls  2.076 cents
(b} Time &f 2 cents
perminute 2476 cenis  6.139 cants
Total cost 4020 cents  B.215 cents

Basically, the report shows that
“The 45 miles of completed freeways
in the central area of metropolitan
Los Angeles are saving motorists $30,-
000,000 a vear! They cost a total
of $143,000,000. If savings could be
applied to amaortization, total construe-
tion and right-of-way costs would be
repaid in less than three years,”

The basis of this surprising state-
ment is the following cconomic sum-
mary developed from the test runs
previously shown, which utilizes the
saving of 4.194 cents per vehicle
mile.

ECONOMIC SUMMARY
Miles of completed freeways under

study . . 45,1
‘Weighted average daily troffic (ve-
hicles per day). = 72,400
Estimated vehicle miles per doy
traveled on completad freaways 3,264,200
Vehicle miles per yeor froveled on
completed freeways 1,191,433,000
Soving in operation cost an free-
ways o8 opposed to travel on
surfoce strects
A, Per mile ITTTNETIEN 4,194
B. Par year 549,968,700
Estimated cost of 45.1 miles of
completed freeways . $143,000,000
Mumber of yeors required for sav-
ing In operotion cost fo poy en-
tire cost of freewoys 2.84

Freeway Progress

As of January 1, 1955, California
had 1,275 miles of multilane divided
highway in operation, far more toll-
free mileage of this tvpe than any
other stare, with an additonal 275
miles under construoction or adver-
tised for bids. Additional multilane
divided highway projects budgeted
through June 30, 1936, bring Cali-
fornia’s total of this type of highway
completed, under contract, advertised
or budgeted to 1,658 miles, or about
12 percent of the entire Srate High-
way System.

Of this mileage, 170 miles consist of
full freeways completed, with an addi-
tional 150 miles under contract or
advertised. When these freeways plus
those budgeted through June 30, 1956,

are completed, California will have
nearly 400 miles of this highest and
safest tvpe of highway facility.

Asg srated ar rhe outser of this re-
porr, there is no room for compla-
cency about California’s traffic fatality
picture even though it appears to be
improving. The statistics which indi-
cate that California's full freeways
compare more than favorably wich
turnpikes and other modern facilities
in other states must be regarded as a
challenge to our engineers, our en-
forcement officers and other safety
waorkers to continue at full tile cheir
battle against needless death on our
streets, roads and highways,

HUGH CULLEM—-FABULOUS FIGURE

Oil production and highway con-
struction are akin in many  ways.
Hence, road engineers should be in-
terested in a book recently off the
presses of Prentice-Hall, Inc., New
York, It 15 “Hugh Roy Cullen—A
Story  of American Opportunity,”
The authors are Fd Kilman and
Theon Wright.

The book tells the life story of
Hugh Cullen, fabulous Texas oil pro-
ducer, an amazing figure in the con-
temporary American scene. One of
the greatest philanthropists of our
time, he has given away cash and oil
properties valued ar more than §175.-
000,000,

IT PAYS TO WAIT

If you're extra tired when you fin-
ish vour day's work, it mayv pay you
to wait until the rush is over before
starting to drive home. The most
dangerous hours of the day are those
when people are on their way home,
weary, impatient and often in a hurry.

KEEP YOUR DISTANCE

Drivers who are traveling faster
than most of the traffic should never
drive close to a car they intend to
pass, says the California State Auto-
mobile Association. If you drive too
close to the car ahead you cannot see
around it and may be confronted by
an oncoming vehicle just as you de-

cide to pass,
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Cost | ndex

Highway Construction Costs Down
During Fourth Quarter 1954

By RICHARD H. WILSON, Assistant State Highway Engineer; H. C. McCARTY, Office Engineer;
JOHN D. GALLAGHER, Assistant Office Engineer

ON THE Hasts of prices submitted
on state highway construction proj-
ects in the last three months, the
California Highway Construction Cost
Index indicates a drop of 7.5 per-
cent in construction costs during the
fourth quarter of 1954, This decrease
largely offsets the 9.9 percent rise in
the previons quarter, bringing the
Index down 15.6 points, from 207.8
to 192.2 (1940 = 100). This is within
3.2 points of the second quarter of
1954, when at 189.0 it reached the
lowest point since the second quarter
of 1950,

This 1922 Index figure for the
fourth quarter of 1954 is 21.7 percent
below the all-time high of 2454 in
the fourth guarter of 1951 but is 20.1
percent above the 160.0 in the first
quarter of 1950 which is the low point
since the end of World War 11,

The accompanying tabulation
shows the California Highway Con-
seruction Cost Index by vears from
1940 ro 1949 and by quarters from
1950 through 1934

THE CALIFORMIA HIGHWAY CONSTRUCTIOM

COST INDEX

Cost
Yeor Index
1940 100.0
i ) T e R e | e L 70008 1250
1942 S— 157.5
1943 e 1564
1944 — 1778
1945 Sl 179.5
1946 srizee 179.7
1947 . e eaeo 203.3
ed8 2146
1949 ey 190.7
1950 (1st quarter) 160.6
1950 (2d quarter) 180.0
1950 {3d quarter) 189.2
1950 (4th quarter) 194.8
1951 (st quarter) _ 5., 2154
1951 (2d quarter) _ 238.3
1951 (3d quarter) 2.9
1951 (4th quarter) - 2454
1952 (1st quorter) . 224.8
1952 (2d quarter) 224.4
1952 (3d quarter) M2

and Public Works
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1952 (4th quarter)
1953 (1st quarter)

1953 (2d quarter)

1953 (3d quarter)

1953 (4th quarter).

1954 (1st quarter) .

1954 (2d quarter) _

1954 (3d quarter)

1954 (4th quorter)

FISCAL YEARS
{Jucy 1 10 Juxe 30)

226.2
218.3
217.5
218.0
6.7
199.4
189.0
_ 2078
192.2

It is, however, the opinion of this
department that the 7.5 percent drop
is not necessarily indicative of a
continued downward trend in con-
struction costs during the immediate
future. This opinion stll is based on
the premise that the factors which
offset inereased labor costs in the con-
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tracting industry have reached a paine
of balance and thar the effect of such
increased costs for labor must become
apparent in the Index in the imme-
diate furure.

On the other hand, the currently
large mumber of highway contracts
above the million-dollar mark, involv-
ing large quanrities of work and mare-
rials, together with continued keen
competition among contractors have
a marked effect in depressing unit
prices. Nevertheless, as smred, it is
thought that these factors will not re-
main strong enough to continue hal-
ancing the effect of increassing labor
COsIs.

Averoge Unit Prices

Srudy of the average unit prices
bid during the fourth quarter of 1954
for the eight principle items upon
which the California Highway Con-
struction Cost Index is based (see
accompanying tabulation) show a
drop in all bur plaint-mixed surfac-
ing, which is up 3.2 percent, and
porthind cement concrete pavement,

which rose 3.9 percent. Of the other
items, roadway excavation was down
18.5 percent, untreated rock base,
down 3.8 percent, structure con-
crete dropped 7.1 percenr, bar steel
down 1.0 percent and structural steel
dropped 16.6 percent,

The decrease in the average unit
cost of roadway excavation from
$0.43 to §0.35 per cubic yard may
be atrributed largely to the large vol-
ume dirt moving involved in indi-
vidual projects. The total volume of
roadway excavation for the quarter
was 6,300,000 cubic vards and of this
amount, nearly 3,000,000 cubic vards
were included in only three contracts.
This item unqguestionably was a major
factor in the 7.5 percent decline in
the Index.

Structural Steal

Similarly the average unit price of
structural steel for highway contracts
awarded during the fourth quarter of
1954 was §0.135 per pound as com-
pared to §0.162 per pound in the third

= _
ey |Crosee| Teat (Awheh| pog | poc | Bar | gy
run pave- | stroc- tural
CECAYA- | 4 oon surfac- | pave- ment, [res forcing oyl
tiom, rl ing, ment, wivel,
il rn.n e per cu, yd g per FII:'

eu. yd. ton ton ¥ [ oupd | .
[ I $0.22 | $1.84 | s2.19 2.9 §7.68 | 318.33 | £0.040 | £0.083
Mt ......| o%s| am :,u| 318 | 754 23.31 | 0.053 | o.107
142 0.35 2.0 4.02 &.18 | 9.62 1948 0073 ! 0.103
13 I 043| 386 3.71| 476, 11.48| 376 0059 ©.080
L 0.50 1.45 l.“l I.I‘. 1046 31.9%9 | 0084 0.132
| —— R K - | 1.42 620 4.5 10.%  IT.3 | 0.055 ©0.102
1 — . X | 1.45 4.00 464 9.48 | 37.38 | 0.080 | D099
R A .45 1.4 453 §.38 | 1238 | 4B 44 O.080 | D 138
L P u_n| 14 430 5.3 1IDM| 4586 0032 0126
N i o4 1w 48T d.B | 1238 | 4B 6T | D096 ©.11V
1wt guarter 1950 0.34 1.1 365 4.7 ... | 4018 | 0.07TT | 0.081
24 quarter 1980 . .. 040 2.13 4 48 3T 10.8 | 43.00 | ©0.080 | ©0.105
34 quarter 1950 041 1. 4.25 5.50  10.91 | 44.34 | 0093 | ©0.111
dth guarter 1950 D42 1.8 &.64 4.61 13,86 | 43.18 | 0.098 | 0.120
i#t quarter 1951 0.45 3.07 .08 5.0 11,71 | 46,38 | 0.103 0.206
2d guarter 1951 0.63 3.88 4.56 4.63 | 1B.83 51.50 | 0.108 0.166
8d quarter 1051 0.56 2.88 i.59 3.90 | 1341 46,14 0.107 0.1656
4th quarter 1961..... a 0.66 1.0 6.66 4.80 12.71 49.38 | 0.1086 | 0.189
1st quarier 1963.. . 0. 56 3.28 4.88 477 | 14,25 | 47.46 | 0.094  D.152
2d quarter 1953 ... 0.53 3.19 5.39 4.13 14.20 | 49.12 | ©0.091 0.143
3d quarter 1958 0.55 .61 5.49 4.60 | 12.80 4501 0094 0.133
dik quarter 1983, 0.66 2.68 97 |........ 1353 45,45 O0.094 | 0.138
st quarter 1953 0.45 2.4 537 448 1347 53.19 | 0.098 | 0.150
2d quarter 1953_ . 0.50 2.07 5.38 4.5 1306 5368 | 009 | 0.133
3d quarter 1953 ... 0.54 1.15 5.3 451 1378 | 45.33 | 0081 | 0.1
4tk guarter 1953 __ 0.48 11 4.78 447 14.77T | 53.41 | 0.108 | 9.139
1st guarter 1964 . . | p.as 1.3 423 4.78 i4.59 | 47.52 | 0.09 | 0.135
84 guarter 1984, . ... 0.38 2.09 439 $.18 | 1428 4712 0.093 | 0.114
34 quarter 1954 _ ... . 0.43 1.88 4.68 T.00 1263 49.59 | 0095 | 0.182
dih quarter 1954 0.35 1.78 483 .. .| 13.13 | 46.08 0.084 | 0.135
* Uintreated rock base sulwtitoted for coushes pun base g this poine,
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quarter. Here again the quantiry in
individual contracts was a factor. Of
the 7,680,000 pounds required by all
contracts 6,200,000 pounds were con-
centrated in only four contracrs. Also
in the case of structural steel, as was
reported in the Cost Index release for
the third quarter, the total quantity in
the third quarter was only about
4,000,000 pounds, as compared to the
15,000,000 pounds in the second quar-
ter and over 7,000,000 pounds in the
fourth quarter; also most of the 4,000,-
000 pounds in the third quarter was
for projects located in outlying aress,
far from sources of steel. This situ-
ation alone would account for sn
abnormally low average unit price for
structural steel in the second quarter
and an abnormally high price in the
third quarter, all of which was nored
in the third quarter release. From the
average prices for the year preceding
it would appear that the $0.135 for
the fourth guarter is a relatively nor-
mal sverage at this tme.

The accompanying comparative
chart, showing the California High-
way Construction Cost Index, the
Engineering News-Record Construc-
tion Cost Index and the United Seates
Bureau of Public Roads Composite
Mile Index is incomplete in this re-
lease in that figures on the bureau’s
Composite Mile Index are not as yer
available for the last two quarters,

The Engimeering News-Record's
over-all Construction Cost Index con-
rinues to rise gradually (up 0.26 per-
cent) and one wonders how long this
will continue. It is in this Index that
the effect of continuing increases in
labor costs is most perceptible as the
News-Record’s Index s based upon
wages and material costs and not on
hid prices.

Compaetition Among Bidders

The U. S. Bureau of Public Roads
Composite Mile Index and the Cali-
fornia Highway Construction Cost
Index are both based on actual aver-
age bid prices for highway contracs,
the one on a national scale, the other
limited to California.

Thar competition among bidders
for state highway work remains keen
is shown on the accompanying Sum-
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NUMBER AND SIZE OF PROJECTS, TOTAL BID VALUES AND AVERAGE NUMBER OF BIDDERS
{July 1, 1954, to December 31, 1954)

Projact valums

' $50,000 $100,000

250,000

$500,000

Up to fo to fa o Civar All
£50,000 $100,000 £250,000 $500,000 51,000,000 £1,000,000 projects
ROAD PROJECTS
Number of projects . 132 40 35 13 ) 3 232
Total value * s e 52,116,386 $2,739.564 55,595,371 54,496,969 55732,255 $4,058,682 524,739,227
Average number of bidders 49 &.1 7.7 2.0 8.3 B7 59
STRUCTURE PROJECTS
Number of projects 17 4 7 4 6 2 40
Total value® $363,054 £312,188 $1,100,136 $1,476,875 $3,792,222  §2,8946,540 39,941,015
Averoge number of bidders 79 10.0 12.3 13.0 87 11.5 9.7
COMBINATION
Mumber of projects 3 il B 1 14 15
Total value® _ i s $B817,627 $33,632,557 $34,450,284
Average number of bidders__ - — B 10 10.3 10.3
SUMMARY
Mumber of projects_... . 149 44 42 17 16 1% 287
Total value® $2,479,440 $3,051,752 $6,495507 $5973.844 $10,342,104 $40,587,779 569,130,524
Average number of bidders 52 &.4 8.5 2.9 8.6 10.2 6.7
* Bid items only.
Total Average Bidders by Manths
Average far
Juiy Auguat Saplembar Cetabar Movember Decembear six menths
1954 Fipeo e e S e T i 6.0 6.5 7.9 7.0 6.4 &7
1953 e e et S ol ¥ | 6.9 &4 7.4 7.4 77 6.9

mary of Bidders, broken down by
number and size of contraces and by
road and bridge construction for the
lase six months of 1954, The average
number of bidders was 6.9 for the
fiscal vear ending June 30, 1954,
which compares with 5.7 for the
fiscal yvear ending June 30, 1953,

There follows this release a swm-
mary of the number of bidders pre-
qualified to bid on state highway
work in California broken down by
the several brackets of bidding limi-
tarion:

The data show that 780 contractors
were prequalified to bid state highway
projects as of July 1, 1954, Based on
their maximum ratings, the 780 con-
tractors are grouped as follows:

10,000,000 and over_____ . 4
5,000,000 to 10,000,000 ____ 72
2,500,000 to 5,000,000 ___ 126

1,500,000 to 2,500,000 ____ 194
1,000,000 to 1,500,000 . 236
500,000 to 1,000,000 . 355
250,000 o 500,000 498
100,000 te 250,000 439
50,000 to 100,000 ___ 747
up to 50,000 ___ 780

The combined bidding capacity on
June 3, 1934, of these 780 con-
tracrors was  §1,472,000,000, or in
round fignres one billion four hun-
dred seventy-five million dollars,

In arriving at this combined bidding
capacity figure all ratings in excess of
20 million dollars are entered at the
20-million-dollar figure.

Last year at this time there were 691
prequalified contractors with a com-
hined bidding capacity of $1,345,000,-
000, using the 20-million-dollar cut-
off point,

New Record Made

State highway construction in Cali-
fornia has set a new all-time record
both in value of contracts under way
and in mileage of mulrilane divided
highways in the construction stage, it
was reported by the Department of
Public Works.

The department reported that the
construction value of the 293 Divi-

and Public Works

sion of Highways contracts under
way on the first of the year amounted
to $209,215,100, surpassing the pre-
vious high of $207,693,000 on Qctober
I, 1954, This is the seventh consecu-
tive month on which the construction
value of going contracts has exceeded
$200,000,004,

At the same time the department
reported construction under way on
228 miles of muldlane divided high-

wayv, most of it of the freeway or
expressway type, and an additional 47
miles advertised for bids. This toral of
275 miles of multilane divided high-
way in the construction stage com-
pares with the previous high of 271
miles last Ocrober.

Completed multilane divided high-
ways in California now total 1,275
miles, an increase of 153 miles since
January 1, 1954,
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Retirements Pram Service

Nate W. Downes

W. K. Daniels

H. R: Kriegh

In May of 1949, as the result of selec-
tion through an open national com-
peritive civil service examination, Nate
W. Downes took up the assignment
of organizing and directing 2 section
within the Division of Archirecture
conceived for the
purpose of survey-
ing and reporting
on state  institu-
vons, their equip-
ment and wtilities
to the end thar au-
thentic informarion
would be made
available as to their

' physical condition,
NATE W. DOWNES embracing recom-
mendations covering items of repair,
rehabilitation and improvements re-
quired to bring these properties up to
an acceptable physical and function-
ing standard. He was further charged
with the responsibility of prescribing
for the maintenance and operation of
these properties at and on this same
standard.

In the period since May, 1949, 2
complete report has been made on
every stare institution in the Depart-
ments of Corrections, Education,
Mental Hygiene, Military, and Ver-
crans'’ Affairs, and Youth Authority,

Guide for Plunned Program

These reports have afforded a source
of information for budgeting and a
guide for carrying on a planned pro-
gram for accomplishing the objective,
presenting items with cost esomartes
classified in the order of their need
and importance.

With the completion of his work,
Downes retired from state service.

Downes' program is presently in
operation in the new Porterville State
Hospital, the new Deuel Vocarional

« + « Continved on poge 57
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W. K. (Wes) Daniels, age 62 years,
retired from his position with the Di-
vision of Architecture under the Stare
Emplovees’ Retirement System on
February 1, 1955, after completing al-
most 40 vears of srare service.

WES K. DANIELS

Serving in the executive position
of Assistant State  Architect in
charge of administrative services with
headquarters in Sacrsmento, Daniels
planned, organized and directed the
stare-wide activities of the division
relating o fiscal affairs, contracts,
estimating, construction budgets, sup-
port operatng budgers, personnel,
office services, accounting and con-
tract board of review.

Born July 22, 1592, in Scockton,
California, he attended rthe public
schools there and sold newspapers
during his spare time. He left home

-+ - Confinued on poge 57

H. R. Kriegh, Associate Highway
Engineer, retired from service with
the California Division of Highways
on December 1, 1954,

He started work for the division on
April 4, 1932, as assistant resident en-
gineer on construc-
tion for District
VII, and spent a
number of years in
the field on con-
struction work,
larer transferring to
the districr office,
where he served
in various positions
until retirement,
He has been in the Construction De-
partment office for the past seven
vears, as assistant diserict construction
engineer, where he has done a top-
notch job of supervising and control-
ling engineering allorments and costs,
handling contracrors’ requests for ex-
tensions of conmract ume, judging
contractors” claims, secunng and com-
piling all pertinent information, and
preparing the data for presentation
to the Board of Review.

H. R. KRIEGH

Born in Kansas

Kriegh was born in Kansas, and re-
ceived his formal engineering educa-
tion at the University of Kansas. His
education did not end, however, with
his last class at K. U., for he has con-
tinued to expand his knowledge along
scientific lines, becoming expert in
such subjects as geology, mineralogy,
hydraulics, mathemarics, and celesual
navigation.

His first employment as an engineer
was with the Santa Fe Railroad, as
chairman on a sarvey party. He soon
advanced to the position of party
chief, and later 1o the position of res-
ident engineer on construction. He

« « + Confinved on poge 57
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NATE W. DOWNES

Continved fram poge 56, ..

Institution at Tracy, and the Cali-
fornia State Prison at Soledad.

With 2 background of five and one-
half years' experience in appraising
the physical condition of California
state institutions, it is the opinion of
Downes thar such a program should
be installed state-wide withour delay.

Born in llineis

Born in Roclk Island, ineis, Downes
moved to Nebraska with his parents
at a very early age where he was ed-
ucated in the public schools, graduac-
ing from the University of Nebraska
in 1907 in mechanical engineering,

First employed by the Freeborn
Engineering Company, Consulting En-
gineers, Kansas City, Missouri, mov-
ing then to the Division of Buildings
and Grounds of the School District
of Kansas City, Missouri, he finally
landed in the U. S. Army with the
81st Engineers in 1918. On being dis-
charged, he engaged in consulting en-
gineering practice in Dallas, Texas,
and after four years in this capacity,
recurned to the School Districr of
Kansas City, Missouri, as chief engi-
neer and superintendent of buildings
and grounds, larer being identified as
assistant superintendent of schools in
charge of buildings and grounds,
which paosition he held for 30 years,

Downes is a life member of the
American Society of Mechanical En-
gineers, the American Society of
Heating and Ventilating Engineers,
and a registered mechanical engincer
with the States of California and Mis-
souri,

SAFER, EFFICIENT HIGHWAYS

“As vou know so well, the phrase
‘safer, more efficient highways' acru-
ally involves a vast complex of gov-
ernmental, commercial, and industrial
relationships—plus the daily desires
and transportation needs of a freedom-
loving people with 38 million motor
vehicles ar  their disposal.”—From
speech by Congressman ]. H. Me-
Gregor of Ohio at 40th Annual Meet-
ing of American Association of State
Highway Officials, Seattle, November
9, 1954,

and Public Works

W. K. DANIELS

Continved fram poge 56 . . .

at the age of 17 years to earn his own
living and to establish a career. He
secured a job as office boy in an archi-
tect’s office in Sacramento for train-
ing to become a draftsman.

Daniels entered state service as a
junior architectural draftsman on May
17, 1914, with the State Board of Har-
bor Commissioners during a program
of redevelopment of pier entrance fa-
cilities in San Francisco. He trans-
ferred to the division's Sacramento
office a vear later in the same capacity.
During the following decade he
worked his way up in the archirec-
tural drafring room through promo-
tonal civil service examinations plus
home studies to the position of chief
architectural draftsman. He was ap-
pointed deputy chief of division in
1926 and shortly thereafrer received
his certificate to practice architecture
in the State of California. He served
later as administrative assistant and
on September 8, 1937, he was reclassi-
fied as Assistant Seare Architect, Ad-
ministrative, which position he has
held since with the exception of the
period 1938-1940 when he was ap-
pointed Acting State Architect fol-
lowing the retirement of George B.
MeDougall. During World War 1 he
served with the U, S, Navy assigned
to a subchaser.

When Daniels enrered stare service
in 1914 the organization had a total
personnel of 37 emplovees. The con-
struction output totaled §1,365,000 for
the particular bienniom (two vears).
During his 40 years of service the peak
personnel for the division increased
to a total of 1,243 employees. Con-
struction contracts in force have
amounted to §110,000,000 for a single
vear period which represents a project
level cost of $137,000,000,

In addition the division's peak work
load relating to the safety of design
and construction of public school
buildings in California reached a high
of $232,810,000 in school building
valuations for a single vear,

Dhaniels has served under nine gov-
ernors, ten public works directors and
two state architects.

H. R. KRIEGH

Confinved from page 56 . ..

remained with the Santa Fe for 12
vears, and worked one year each for
the Union Pacific Railroad and the
Ciry of Oakland before coming to the
Division of Highways,

Kriegh enlisted in the Army during
World War 1, and earned a commis-
sion as 2d lieutenant via officers can-
didate school. He remained active in
the Reserve, and at the start of World
War 11 resumed active duty, serving
as a captain in the U, 5. A, F, in India
and China.

Back to Ranch

Upon retirement, “Hobe,” as he is
known to his friends and associates,
moved with his family back to his
ranch near Palmdale which he home-
steaded some years ago. Fle then made
an extensive trip through the Middle
West, where he visited one of his
sons and other relatives and friends.

He has now rerurned, and is plan-
ning to build a new home on the
ranch, with a lot of the work to be
done by himself, He is also writing
a work on celestial navigation, includ-
ing computation of the necessary
tables, which will be a4 considerable
improvement on the methods used
during Warld War 11.

Just to insure that he has no idle
time on his hands, he is considering
the possibility of entering inte some
business enterprise in the Palmdale-
Lancaster area with his youngest son
when the latter returns from a tour
of duty with the Army in Korea.

WATCH RAILROAD CROSSING

Fourteen hundred persons were
killed in the Unired States during 1953
as a result of accidents in which a
motar vehicle collided with a railroad
train, reports the National Automobile

Club.

“PROFESSIONAL CARELESSNESS”

Don't let vour “professional stand-
ing"” as a driver lead you into “profes-
sional carelessness,” advises the Na-
ronal Automobile Club, No imatter
how long vou have been driving, it
always pays to be careful.
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RIPRAP JOB

Confinued from poge 38 . ..

extreme Jow tides. These tdes risc and
fall quite abruptly and thus allow only
about four hours of working tme
start and to complere a given section.
During this short peniod the contrac-
tor must excavate the toe dicch w a
predetermined depth with carerpillars
and draglines, place the rock for the
base, sometimes from elevation —8.0
feet to clevation 4-3.0 feer, chink all
voids, place the 3-foor blanker of
gravel shore protection and place
enough of the roadway embankment
material to prevent the tdes from
washing out the work which has been
completed.

Comtruction Problem

The working period can be ex-
tended somewhat by gerting in ahead
of rime and pushing sand berms 8 to
12 feer high on the seaward side of
the work with dozers. However, when
the ride builds up as much as two feet
high on the ourside of this sand berm,
any number of dozers cannot success-
fully compete with the destructive
erosion of the rising tide and surf ac-
tion, and then the construction area
floods, When this happens the con-
tractor’s equipment must then be
moved out immediately. If the cycle
of work is completed in time the
ocean is whipped, but if it is not, the
destructive wave action will cur out
the roadway embankment, move the
rocks out of position and much of the
work must be done all over again.

After the rock riprap is success-
fully placed to elevanon 430, a
frontal sand beach starts o build up
and the balance of the construction
work can be carried on during moder-
ate tides and except for extreme tides
and storm periods very little further
trouble & encountered. From elevation
+12.0 to the roadway elevation aver-

aging 413 feet a 3-foot blanker of
m::lu, weighing 500 pounds ro 2
tons, is placed over the 3-foor-thick
blanket of graded gravel. This last
item of construction completes the
riprap operation, and the balance of
the contract work will follow normal
highway building procedure.

At present quarry operations are
conducted in a limestone deposit on
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the Guadalasca Rancho now known
as the Broome Ranch 13 miles sooth
of Oxnard on US Alternate Route 101.

James Wilson is project manager
for McCammon-Wunderlich Com-
pany, Ken Omsberg is superintendent,
and Robert Num is in charge of rip-
fap construction,

CHICO PROJECT

Confinged lrom page 40 . . .

contractor and T, G. Smith and T. R.
Lammers were the Resident Engi-
neers. Major contract items on this
$376,000 unit included 122,170 tons of
untreated rock base; 26,000 tons of
plant-mixed surfacing (dense graded);
and 3,450 tons of plant-mixed surfac-
ing (open graded).

Fourth and Lost Unit

The fourth and last unit of the proj-
ect was a contract for completing the
grading from the Oroville Wye to 3.8
miles north and for the placing of
base and surfacing from Oroville Wye
o the junction of Route 87, Work
began on January 4, 1954, and the
road opened to traffic as mentioned
above on December 17th., The major
irems on this $690,000 contract were:
28,000 cubic yards roadway excava-
rion; 93,000 cubic yards imported bor-
row; 40,000 cubic vards imported sub-
base material; 55,500 rons mineral
aggregate for cement treated base;
30,160 vons plant-mixed surfacing
(dense graded) and 4,160 tons plant-
mixed surfacing (open graded). Con-
tractors on the project were Ukro-
pina, Polich, Kral & Ukropina of San
Gabriel. R. N. Smith was the Resi-
dent Engineer.

The total of the allotments for the
four contracts described zbove i
about §2.317,000. Right of way acqui-
sition costs for this 18.7 mile length
totaled approximately §183,000. Thus,
the total cost of this new facility, ex-
clusive of engineering, was §2,532,
ar about $135,000 per mile.

FAMILIES AND THE AUTOMOBILE

Seventy percent of all the families
in the United States today own auro-
mobiles.

SCHOOL PATROLS
Confinved from pags &. ..

side on the green light and be unob-
served under the hoods of waiting cars
when the signal light changes. Patrols,
adult guards, or are sull
necessary for the safety of children
at many signalieed intersecoon loca-
tons, particularly on heavily traveled
muitilane streets.

Safety at school crossings is 2 prob-
lem that requires cooperation and ac-
ceptance of responsibility by all con-
cerned. The school patrols and those
responsible for them are mazking a2
very substantial contribution to safety,
and deserve credit for their fine work.
They are doing their part of a job
which should be shared with parents,
school districts, enforcement officers,
other officials, and motorists.

SOURCE OF INFORMATION

CENTRAL CALIFORMNIA COMNFEREMCE OF
SEVEMTH.DAY ADVEMTISTS

Me. Kenwern C. Apams, Editor

Dear Mn. Avans: Early this week
one of our denominarional audirors
laid a copy of your fine maga-
zine California Highways and Public
Waorks on my desk. T found this
magazine to be a real dispenser of
information which I have desired to
have as | have driven over our high-
ways and observed the work being
done and corrective measures being
taken to make our highways safer
and more enjovable to use.

Rosert E. Osporx
Secretary-Treasurer

Mr. Kesxera C Apams, Ediror

Dear Mg, Apasms: Your Novem-
ber-December issue was outstanding.
The articles on “Financing of Grade
Separarions,” “Guard Railing Reduces
Severity of Accidents,” “Traffic Sig-
nals,” “Road Bond . Issue,” “Cost
Index," and *“Traffic Count,” were
all interesting and extremely valuable
to me,

(Signed) Douvcras ). Carmooy

Traffic Engineer

California Highways



Rod Richardson
Gives Up State
Post for New Job

Rodney C. Richardson, since Sep-
tember, 1950, assistant to the Director
of Public Waorks, resigned on January
4th to assume the duties of vice pres-
ident of the Benmatr Organization of
Los Angeles and Chicago.

ROD RICHARDSOMN

Richardson was a Sacramento res-
ident for the past 10 years, and dur-
ing thar time served in various execu-
tive positions in State Government.
Originally he came to the Capitol to
act as Secretary of the Governor's
Veterans Committee under Earl War-
ren in November, 1944, Thereafter he
was appointed Assistant Chief, Stare
Airport Master Planning Staff; Coor-
dinator of Centennial Affairs; and
Deputy Director, Governor's Office
of Planning and Research. Along with
his other duties in the State Depare-
ment of Public Works, he served as
Secretary of the Engineering Division,
Governor's Traffic Safety Conference,
for the past four years

Educated in Southern California, he
artended U, C. L. A., U. 5. C., and the
American Institute of Banking. Orig-

.« . Confinued on poge &4

and Public Works

Johnson Assumes
Post Vacated by
Hal H. Hale

On  January 1, 1955, Alired E.
Johnson, immediate past president of
the American Association of State
Highway Officials, became executive
secretary of the association, succeed-
ing Hal FI, Hale, who has resigned to

ALFRED E. JOHNSON
accepr a position with the Association
of American Railroads.

Johnson had been Chief Engineer of
the Highway Department of the State
of Arkansas since 1947, a post which
he attained through successive promo-
tions after entering the department as
rodman and instrument man in 1927,

He was born in Harrison, Arkansas,
July 10, 1907, and studied engineering
at the University of Arkansas. During
his professional career he has been ac-
tive in numerous engineering organi-
zations, served as president of the
Southeastern  Association of Stare
Highway Officials, and concluded his
ferm as president of A, A. 5. H. O,
in November, 1954,

Johnson is well known nationally,
particularly in Washington, D. C,
where he has often represented A. A,
S. H. O. before many important meet-
ings and before the Congress.

C. A. Maghetti
New Secretary
Highway Body

C. A, Maghetri, of Davis, editor of

the Davis Enterprise for the past 20
vears, was appointed secretary of the
California Highway Commission Jan-
uary 1, 1955, succeeding R. C. Ken-
nedy, resigned.

C. A, MAGHETTI

Magherti has held several posts in
the past years and 15 at present chair-
man of the Davis Housing Authority,
He served as postmaster in Davis for
two terms, during which time he was
president of the California Postmas-
ters Association, He is a past president
of the Davis Rotary Club and a char-
ter member of 28 years' standing.
He served a term as director of the
Yolo County Fair Board, for two
terms as chairman of the Yolo County
Republican Central Committee and
for the past 10 years as chairman of
the Salvation Army Relief in Davis,

Until his appointment he was a
director of the California Newspaper
Publishers Association. He is a mem-
ber of the San Francisco Press Club,
the Faculry Club of the University of
California ar Davis, and the Chamber
of Commerce,
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State Highway Contracts Awarded

MNOVEMBER, 1954

Alamedn County—Aeroas the Eaashore Freowsay,
0.1 mlle narth of sowcth city Umit of Emeryville.
Furnish and install sne sign bridge with sign light-
ing. Contrsct awarded to Ets-Hokin & Golvan, $8,
a4,

Contra Costa County—U5 40—At the intersec-
tion of US 40 with Giant Road in and adjacent to
the City of Richmond. Install highway lighting
syszem and  span-wire mounted three-way Mashing
beacon. Contract swarded to Hall Slost Flectric Cao,,
Ine., 51,967,

Comtra Costa Cownty—US 40—Between (0.2 mile
south of Jefferson Avenue and south of Cooanty
Road 24, Grade and pave with partland cement
concrete on coment treated subgrade; mamps inter-
change lanes, fromtage roads and city streets graded
nnid surfaced with plant-mived surfacing, and con-
struction  of mine meinforced comerete hridges, all
to provide & sixlane divided freeway. Contract
awarded to M & K Corp. and Predrickson & Watsan
Conse, Co., 35,107,822,

Contra Costa County—S8R 24—0n Mount Diablo
Boalevard at Oakland Street-Thomson Avenue and
at Moraga Road, in the Town of Lafavette. Modify
vwin independently operating two-phase full traffic
actuated signal systems inde an intercomnpected, co-
ordinated system. Contract awarded to Exs-Hokin &
Galvan, $8,976,

Fresmo County—At the new district office at the
cormer of West and OQlive Avenues, Construct an
irrigation pipe line and a reinforced concrete di-
version box, Contract awarded to Thomas Constroc-
tion Cn,, $8,013.94,

Fresmo County—FAS 808—DBetween State Bouts
138 and Sacraments Avenue, from Coalings east-
erly, Comstruct a graded roadbed, place imported
base material, plant-mixed surfocing on  cement
treated hase, apply seal eoat and construct a rein-
forced concrete bridge sctoas Jacolites Creek, 5.0
miles, Contract awarded to Granite Const. Co,
L1R5,651,

Humboldt County—T15 299—Botween 3.5 miles
ecast of Bloe Lake and 1.0 mile west of Willow
Creel, Install drainage [acilides. Contract awarded
to Mescer Fraser Co. and Mercer Fraser Gas Co.,
Ine., $13,882.

Humbaldt County—8R I6—~Ahout 15.5 miles
cast of 115 101, Place selected rock as embankment
protection on  existing toadway slopes, 0.1 mile.
Comiract awarded o Mercer Fruser Co. and Mercer
Feaser Gas Co., Inc., 53,930,

Tnys Couwnty—~At Shoshone Maintenance Station.
o codtage. Contrset awanded o0 M. G.
Swingraver, $12,750.

Loz Angeles County—In the Chy of West Co-
vins, on the Ramona Freeway berween the west
city limits and 0.3 mile east of Citus Avenue,
Grade and pave with portland coment concrete and
seven baoidges to be constructed, 4.2 miles, Contract
avarded o Winston Bros, o, 52,812,322,

Loz Angeles Connty—18 101 Ale——Retwean 0.1
mile east of Comal Canven and 0.1 mile west of
Malibu Creek, about 11 miles northwest of the
City of Santa Monica, Constric: o gradesd roadbed;
surfacing with plant-mixed surfacing on untreated
rock base; consteuct a right and left tum lanes;
petform erssion control and prepamatory landscaping
amd install traffic signal and highway lighting sys-
tomy, 0,7 mile, Contract wwarded to Schroeder &
Company, $85599%9.90,

Marin Coustyr—FAS 608—0n Sir Prancis Drake
Boulevard at Devil's Gulch about 2 miles snuth of
Tecaloma. Extend the existing comerete arch eul-
vert and geade; place plantmixed sudfocing on a
portion. of the madbed. Contract awarded t E. A,
Forde Co., $14,772.75.

Mareed  Covndgy—SR 33—Acrosa Armoys Canal
near Dos Palos, Comstruct a meinforced  comcrete
curhing and metal beam bridge miling on the ex-
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fsting hodge. Contract awarded o0 Thomas Oon-
straction Co., §4,843.20.

Opange Conndy—0COmn Harhor Boulevard, about 0.5
mile east of Ansheim. Grading ramps, Froneage
roads ond  connectons and  surfecing  them with
plint-mixed sorfacing on untreated rock base and
constraction of o welded plare givder bridge of
four epans supported on reinforced conerete  phers
anld abutments on concrete pile foundarions, com-
plethon of which provides o new overcrossing with
ramps, Eontege mads and  conpections,  Contrser
awarded o J. A, Thompaon & Son, $374,511.20.

Riverside Connty—Ar Indic Malntenance Station.
Grude and surface 8 portion of the maintensmoe
yard, construct new fence and relocate  existing
Fence. Comtract wwarded o Meredith & Simpson,
"7 13155,

Sacramento County—US 99%—Between 0.5 mile
south of Elk Grove Hosd pnd 1B miles south of
Florin Hoad, Construct o groded eoadbed for north-
bound trafhe lanes and pave with portland cement
COBCTELs on cement  treated subgrode, widen and
surface the existing highway for the southbound
traffic lanes with plant-mixed sudfacing and grade
amil gurface fromtage roads with plant-mized surfoe-
ing and comstroct six bridges, completion of which
provides o fourlone divided highway with rem-
Fovced concrete overcrosdings at Elk Grove Boad and
Sheldon Read and reinforced conerete bridges ot
Elk Grove Creek, Laguna Creek, Whitehouse Creek
and at Strawhberry Creck, 5.1 miles. Contrsc:
awarded to Granite Construction Co., $1,513,047.

Sacramento Cownty-—IL18 50—As the intersections
of Folsom Boulevard with 43d Street and with 60th
Sweet. Instoll fxed-time, interconmected traffic sig
nal and highway lighting systems at two locations.
Contrace awarded to Grason Eleceric Co., 8,207,

Sam Bemite Couwnty—FEAS 1193—Across Tres
Pinos Creck about 18 miles southeast of Hallister.
Constmet g reinforced concrete bridge scross Tres
Pinos Creek and one scroms Tres Pinos Creek
(Stoddart Bridge). Contract wwanded to . C. Renz
Constroction Co,, $29,723,

Sam Bermarding Cowmiy—At the intersection of
Central Avenue with Texos Sereet. Install in place
i semi-maffc-actusted sipnal system ond  highway
lighting, Contmet awarded to F. Pggers Company,
57,390,

San Rerparding County—SR 190 ond 207—DBe-
tween  Hoote 7 and Baseline Avenue abont 2
miles north of Redlands, 1.6 miles. Comstruct a
graded roadbed and place plant mized susfacing on
imported hase material and on exlsting susfacing,
completion of which provides a fourdane divided
highway, Cormiract awarded 1o Marich Bros, $183.
BS4.30.

Sam Diege Cownty—Ar the imtersection of Main
Street and Bl Cajon Boulevard, Surface the existing
intersection with plant-mixed surfacing on impoarted
base material. Contract awasded to %im ], Haorris,
$3,003,50.

Sam Frungisco Couwnty—Bayshore Fresway, at the
Vermont Street OF-Ramp at Mariposa Street. 0.2
mile. Grade the OF-Ramp Hoadway and surface
with plantmixed surfacing on cement treated base,
Contragr swarded t6 Ches. L, Harney, Inc., 528,
741.53,

Ban Mot County—S8R  1—Aeroas San Pedm
Creek nbout 8 miles south of Junction of Routes
55 and 56. Construct 8 reinforced concoete bridge,
canstruct o detour and grade approaches, Coneract
wwarded to Thomas Constructhn Co., $38,339.50,

San Jowguin and Contra Costa Cownties—SH 4—
Across Ofd River, shout 17 miles west of Stockton,
Remove damoged rimber and piling in the existing
sest phee fender and replace with new materdals
Contract awarded o H. F. Laoriteen, §4.635.

Ramta Harbagra County—FAS 1181—0m Hollister
Avepus between 1.6 miles west of Fairview Avente
in Colets and Ellwnod Owerhend. Grade shoulders
on portions of the project and construce o graded

madbed on the remainder of the project, construct
cement treated base, placing plant-mived surfacing
over existing pavement and newly constructed ce-
ment troated base end apply sesl coats, 2.9 miles.
Contract gwarded to Baker & Pollock, $101,679,40,

Spnts Clara Connmty—SR 17—Between 0.5 mile
south of Los Gates and Roberts Road, Construct s
graded roadway and a lined channel; placing plant-
mixed surfacing on cement treated base and un
meated tock base; applying penetration  treatment
aned seal conts and construce five bridges completion
of which provides a new freewsy with a reinforeed
comerete undercrossing &t Santa Cruz Avenue; rein:
fntced concrete bridge at Los Gates Creek: steel
overcrossing ot the Los Gatos School for pedestrinms;
steel bridge ut Los Gatos Creck and s steel orility
crmsing a1 Lot Gates Creek, 2.1 miles. Contract
awanded o L. C. Smith Co,, 31.198,516.61.

Solano Cowmiy—SH 12—At Station 443+25 in
and near Fairfield. Revise the existing drainage fa-
cilities. Contract awarded to John H., McCosker,
Inc., $3,582,

Sranislaus Cousty—SR 33—Petween 1.5 miles
south of San Josowin County Hoe and Newman,
12.3 miles. Place plant-mixed surfacing over the
existing pavement and construct untreated rock base
ssiiuu]:;m Contract awarded to Clements Conat. Co.,

7,229,

Stamislaus County—SR 109—At Modesto Trriga
tinn Districy Lateral Mo, 3 near Modesto. Place &
reinforced concrete pipe culvert grade and pave
with plant-mixed surfacing on untreated tock basze,
Comtract awirded to Friant Construction Co., 514,
371

DECEMBER, 1954

Alamieda Connty—US 40—Between south of Unl-
versity Awve. and Bl Cerrdto Overhead, Geade rosd-
beds and fromtage roads, foterchange raops and
detonrs, construct portland comemt Cconcrete paves
ment on cement teated subgrads, place planc-mixed
mufocing on comont treated base and umreated rock
Tase; constroce traffe controls, highway lighting amd
two  reinforced concrete  broidges, completion of
which provides an eight-lane divided highway with
# University Ave, Overcrossing and a Gilman St
Undercrossing, 1.9 mile, Contract awarded to Stolte,
Inc-Gallagher & Burk, Inc,; Oakland, $2,040,720.45,

Coluga Conniy—8R 16—Acrom Bear Creek about
25 miles west of Willilama. Repair bridge by replac-
ing the eabsting timber truss span with a new streee
turnl stoel sirimger span. Contract awanled w B, F,
Hertel, Sacramento, 511,760,

Comira Costa County—SR  24-—Near Pittshurg,
at the intersectiops of Arpold Industrial Highway
with Bailley Road and with Somersville Road, Con-
struct additional roadway width for storage lane by
placing plant-mixed surfacing oo untreated  rock
hase, remave existing fashing heacons and install a
threephase full traflic-ectuated signal syspem  amd
Nashing beacon system at two intersections, Contract
awarded to Hall Sloat Electric Co., Inc., Oakland,
534,065,

Fresmo County—1US 99—Betweesn Clinton Ave.
and the intersection of Weber and W, Weldon Ave.
Grade bridge approaches and place plant-mixed sur-
focing on untrested 1ock baze and comstruct a steel
bridge, 0.5 mile, Contract awarded o Gene Richards,
Inc., I, M. Underdown and Gene Richards, Fresno,
522102040,

Fresieo County—1058 99—At varions locatlons on
US 99 in the City of Fresno, Remove portions of
existing pavement and replace with plant-mived sus-
facing on portlend cement concrete base and apply
seal comts 1o existing pavement ot other locatbons,
0.5 mile. Comtract awurded to Thomas Construction
Co., Fresno, 513,856,530,

Fresno County—FAS 8 10—Between Howard Ave.
amd Garfiel] Ave. Construct o graded roadbed and
surface with plant mixed surfacing an cement trested

California Highways
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ROD RICHARDSON

Continuad from page 59 . .

inally employed in banking, he en-
tered the accounting field, following
service in the Marine Corps during
World War I, Immediately prior
coming to Sacramento, he was Di-
rector of Employee Relations for U.
S. Rubber Company at Los Angeles.

In Sacramento he was active in com-
munity affairs, directing public rela-
tions activities for the American Red
Cross, Sacramento County Heart As-
sociation, American Cancer Society,
Mercy Hospital Expansion Fund, and
Sacramento County Crippled Chil-
dren’s Socicty, among others. He was
recently elected a5 President of Sacrs-
mento Chapter 2 far 1955, the largest
single unit of the California State Em-
ployees’ Association, with 2 member-
ship of over 8,000 in this part of the
State. He is also an active member
of the Public Relations Society of
America and belongs to the Press and
Union League Club of San Francisco.

The Benmarx izstion is a
metal fabricatio man ing firm
with wholesale and remail outlers all
over the North American Continent,
Richardson’s election is part of s pro-
gram of expanded operations that will
be initiated in 1955, and his duties will

64

3n Aiemoriam

Luther Orr Stephens, 50, Associ-
ate Highwoy Enginser with the Di-
vision of Highways, possed away in
his home in Socromento on January
11, 1955, atter on iliness of severol
maonths.

Stephens first come to work for
the State in 1928 os o droffsman in
the District [l office, of thot fime in
Socromenio, He served
in District Il of Redding, District IV
ot Son Froncisco ond District IX of
Bishop, tronsierring fo the office
engineer's section of the headquar-
ters office ot Socromento in 1935,
He hod been in the Design Deport-
ment since 1949,

Stephens wos born in Si. Louis,
Missouri, and studied engineering
at Sacramento Junior College and
the University of Caolifornioc ot
Berkeley.

From 1925 to 1928 he worked
for the Sacramente County Sur-
vayor's Office.

Stephens was o member of the
California State Employees Associa-
tion and Sacramento Llodge 40,
F. & A. M, He was one of the or-
ganizers of the Public Works Ath-
letic Association and was its presi-

dent for ma
He is mﬂmuﬂn Blryl;

o son, Earl Orr, Secramento; and
his mother, Mri. Marie Morrow,
Socramento.

TRIPLE THREAT DRIVERS

Are you 3 triple threat driver®? The
California Seare Automobile Associa-
tion says vou are if vou get out of
vour automobile on the side roward
traffic. By so doing vou endanger
yourself, vou risk having vour car
smashed up, and vou also run the haz-
ard of causing other drivers to become
involved in a chain-reacton smashup,
with several cars involved and a good
chance thar someone will lose his life,

be those of an executive assistant to
the president, with managerial respon-
sibility in production operations, mer-
chandising, fiscal contral and public
relations,

New Honor for
George T. McCoy

G. T. McCoy, Sute Highway
Engineer, has been elected Western
District Vice President of the Ameri-
can Road Builders Associaton for
1935, He succeeds Harmer E. Davis,
Director of the Institute of Trams
portation and Traffic Engineering of
the University of California.

The new president of A. R. B. r\.,
announced at the organization’s
nual convention held in New (}ﬂum
in January, is J. N. Roberison, Di-
rector of Highways of the District
of Columbia. The immediate past
president is Robert M. Reindollar of
Baltimore, Md.

Other Californians elected by the
association for 1955 inclade T. W.
Swirzer of Visalia, Road Commis-
siongr of Tulare County, as district
vice president for rhe county and
local roads division; and Bob Glenn
of the L T. T. E, staff of the Uni-
versity of California, as district vice
president of the educarional division.

CONTRACTS AWARDED
Confinuved from page &1 ...

warning fMashing beacon end construer chonnelizs-
thon. Contract swandm] w E. A. Forde Co, San
Ansmimno, §26,955.50

e, 0.2 mile. C m B &
s, Sonces, $1%,0335.

daylight are not able to see equally
well at night. As a driver ages, his re-
sistanice to glare decreases and while
he may have normal night vision for
his age, glare from oncoming head-
lighes will affect him more seriously
than it would a younger person.

California Highways
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HIGHWAY

COMMISSION APPOINTMENTS BY GOVERNOR

Governor Goodwin ]. Kmghr in
January announced the retention in
office of Director of Public Works
Frank B. Durkee, reappointed H.
Stephen Chase of Sacramento s a
member of the California Highway
Commission, and appointed Fred W.
Speers, newspaper publisher of Fscon-
dido, o succeed Charles T. Leigh,
San Diego, whose term on the com-
mission had expired. Durkee is chair-
man of the commission by virtue of
his position of Director of Public
Waorks.

Chase was appointed on the High-
way Commission by Governor Earl
Warren in November, 1951, succeed-
ing the late Homer P. Brown of
Placerville who resigned because of
ill health.

Chase, who s wvice president and
manager of the Amencan Trust Com-
pany and a director pf the Californis
Western Stares Life Insurance Com-
pany, was bormn in San Jose i 1903,
educated in the public schools there
and was gradusred from Sranford
University and from the Harvard Uni

Frimfed v &

FRANK B, DURKEE

versity School of Business Administra-
romn.

He went to work for the American
Trust Company in 1927 after his
graduston from the business school.
He worked in branches of the bank
in San Francisco, San Jose, Redwood
City and Ssnra Rosa, before his trans-
fer to Sacramento in 1940,

Chase also has been active in com-
munity affairs, including service as
chairman of the California War Chest
campaign in 21 Northern California
counties during World War I1. He
also has aided the Community Chest,
Red Cross and other civic activities.

Speers is co-publisher with H. R.
MeClintock of the Daily Times-Advo-
cate and the weekly Times-Advocare
of Fscondido.

He has been president since April,
1954, of the Palomar Savings & Loan
Association of Escondido and a2 mem-
ber of its board since its founding in
1951; is a director, La Jolla-San Diego
County Theatre and Ares Foundadon,
a former member of Srate Advisory
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Council. California Newspaper Pub-
lishers Association, and secretary since
1950 of Republican County Centrzl
Committee of San Diego County. He
has been director of Fscondido Cham-
ber of Commerce for past three years,
Speers s a Major, Air Force Reserve.
He served on Tinian in the Marianas
during World War Il with Sixth
Bombardment Group. He is holder of
the Bronze Star, Air Medal, four
batele stars and qualified as both com-
bat and counterintelligence officer.
Prior to coming to California in May,
1947, he had been publisher from 1937
to 1946 of the North Platte (Neb.)
Daily Bulletin. He graduated at Stan-
ford Universicy (A_B. in history) June,
1928. He had armrended Davenport,
lowa, high school. He was born there
July 26, 1906, and marned Ocrober
12, 1935, to former Victoria Roun-
trec, 3 law graduate ar Cornell Uni-
versity at Irhaca, who has been ad-
mitted to pracrice in New York and
Florida. Both were members of the
party of 16 American ncwspaper
people who visited Russia, Poland
and Czechoslovakia in spring of 1954,
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