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Paralle Bridge

Legislature and Governor
Provide for New Strait Span

Gurﬁnxua GOODWIN J. KNIGHT on
June 16th signed Senate Bill No. 1430
providing for construction of an addi-
tional Carquincz Strait Bridge and a
brdge berween Benicia and Martinez
as toll facilities and prompely called a
meeting of the California Toll Bridge
Authonty, of which be is chairman, o
set in motion legalities for the issuance
of revenue bonds, to finance the proj-
ects.

The estimated cost of the bridges 5
£73,000,000 including the cost of bond
financing. The Senate bill, introduced
by Senator Lother E. Gibson of Val-
lejo, includes more than cight miles of
Carquinez Bridge approaches on US
40. Construction of the parallel Car-
quinez Brdge will start as soon as
band financing by the California Toll
Brdge Authonity can be arranged
under the terms of the legislation.

Depending on the speed with which
these financing arrangements can be
completed, actual construction on the
Carqumez project can begin this fall
Completion of the new bridge and
sufficient approaches for the starr of
wll collections would be scheduled
for some ome in 1958,

Plans Advance Rapidly

Plans for the Benicis-Marrinez struc-
ture are heing advanced rapidly with
the aim of opening that bridge to the
public in 1959,

Construction plans are already well
advanced on the new Carquinez Bridge
and the south approach. The object is
to open that portion of the facility o
traffic as early as possible for two im-
portant reasons: relief from the con-
gestion which is icularly serions
an the present south approach as well
as on the existing bridge itself; and
assurance of an early start on repay-
ment of the bonds from toll eollee-
tions, which is expected to encourage

By C. H. DARBY,
Senior Bridge Engineer

Across Carquinez
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advertise for construction bids ot such
time end in such manner as to permit the
execution of construction controcts simul-
toneously with the delivery of, ond re-
ceipt of proceeds fram, revenve bonds to
ke issued by this authority.

more favorable interest rates on the
bonds.

The expected order of work on the
Carquinez project is as follows:

Award contract and begin construc-
non of the bridge substructure.

Award contract for the superstruc-
ture, so that fabrication of steel can
get under way in the mills while the
substructure is being placed.

Start the grading for the south ap-
proach so that the very deep and wide
cuts through the Valona Hills will
have time to stabilize before paving
i5 undermaken.

In the meantime, approach con-
struction through Vallejo will be ex-
pedited, slthough operation of the
new bridge & not dependent on thar
portion of the work in view of the
exsting multibine divided highway.

Exiaring Strecture Inodegquote

A look at the map reveals how the
waterway formed by San Francisco
Bay, Carquinez Strair, and the San
Joaquin River effectively curs Califor-
nia in two and blocks north-south mo-
tor vehicle travel for nearly half the
width of the Stare. For 90 miles from
Stockton to the Golden Gare, the wa-
terway is bridged atr only two places
by highway spans. In 1927 the present
bridge across Carquinez Strait pro-
vided a long-needed access across this
barrier ar one of these locations, The
Carquinez Bridge was one of the en-
gineering marvels of its day and its
double spans still merit recognition as
the fifth longest cantilever spans in
the world.

Meodern traffic and California’s phe-
nomenal growth have taken their toll
of the old structure, however, and
now its three-lane roadway is inade-
quate for the thousands of vehicles
which daily crowd across it. Once
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again Carguinez Strait has become a
bortleneck ro north-south travel,
This problem did not come sud-
denly.
Long ago it became obvious that
something was going o have to be
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done to increase the capacity ar Car-
quinez. The old bridge has only a 30-
foor roadway—really too narrow for
the three lanes which now use it. This
inadequacy is mot the fanlt of the
structure itself. The traffic has jumped

from less than 1,000,000 vehicles per
vear, when the bridge was firse
opened, to over 10,000,000 at the pres-
ent fme.

As a logical first step, the old bridge
was examined to see if revisions could
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be made to increase its capacity. One
of the first idess was to double-deck
the old structure to provide three
lanes in each direction. However, even
as these studies were being made, the
affic reached a figure of 18,000 ve-
hicles per day crossing the structure.
It was obvious that three lanes in each
direction would not be adequate as an
altimate solution.

Only Logical Selution

Next a temporary solution was
sought by hanging additional lanes on
brackers on the outside of the rrusses,
This would have provided a solution
only for a short time and the bridge
would have been overcrowded almost
before the repairs could be completed.
From all of these studies the present
plan emerged as the only logical so-
hution,

The new design for which plans
have been prepared will provide for
a new four-lane parallel brndge abour
200 feet upsiream from the present
one. Trafic will ravel north on the
new bridge and south on the old. Re-
maodeling of the present bridge, utiliz-
mg an outrigger line on each side,
would provide an ulomate four lanes
on that structure.

There will be very litde inrerfer-
ence with rraffic during construction.
While the new bridge is being buile,
traffic will be maintained as usual on
the old structure,

All Possible Crossings Studied

Before sertling on a final design
which provided for the construction
of a parallel bridge, all of the possible
crossings of Carqumnez Strait from
Selby Point to Dillon Point were con-
sidered. Along this three-mile strerch
of the strait, the Carquinez Bridge lo-
cation s the best for a number of dif-
ferent reasons. The cost of the ap-
proach highway construction through
the rough country on each sade of the
strait east of Crockerr ruled our a
bridge in that locadon. Sites to rhe
west also were studied but thev like-
wise proved to be more expensive,

and Public Works

T'wo earthquake faults run through
this area and the only other locaton
seriously considered would have been
jeopardized by the fact that the piers
would have fallen on ecarthqoake
faults. The economy as well as the
feasibility of geming approaches to the
existing structure finally made i evie
dent that a paralle! bridge was the
best solunon. The possibility of using
the existing bridge to carry the traffic

in one direction also gave quite an
economic benefit to this location.

Technical Advonces

Ar first glance the new bridge will
seem o be a twin of the old The
spans will be the same, the piers will
adjoin each other. The height of the
trusses and the panel lengrh will be the
same. Closer exammanon, however,
will reveal many techmical advances

Model of tranes ond towen for ultimate development of the twa porallel bridges of Carguines Sirait. AP
Isfi, wifimals readwoy of axisting bridge; of right, new four-lane strocfurs,
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which have raken place over the past  will be used in the more highly  rivers, High strength boles  have
30 years. stressed members. Some of these new  proved their economy and usefulness

Welding will be extensively used  steels have almost twice the strength  and are being used more and more,
and as 3 result the members will be  of the steel used in the old stracture.  especially for field connections of steel
cleaner and simpler than those in the  Easily welded and easilv fabricated,  structures. The high strength bolts re-

old truss. This will make for easier  the use of these new alloy steels will  quire less labor to place than rivets
fabrication and erection and will  do much to make possible the stream-  and the resulting connection is more
greatly ease the problems of painting  lined appearance of the members in  rigid. After installation the bolts can
and maintenance. the new structure. he checked for the load they are car-

Some of the new alloy steels which Another innovation will be the use  rying and a group can be evenly ad-

have heen developed in recent vears  of high strength bolts instead of field  justed o spread the stress over the
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Legislatars whe spansored Carquinez Bridge bill view sketch of porallel Carquiner Bridge in Geverner Knight's office just prior to signing by the Governar of the
act, LEFT TO RIGHT—Director of Public Works Frank B. Durkew, Senater Luther E. Gibson, Vollejo; Senafor George Miller, Jr., Richmond; Governor Knight, Assem-
blyman § €. Mostersan, El Cerditn; Assemblyman Donold D. Deyle, Lefayette, and Asssmblyman Samuel B, Geddes, Napa.

entire connection. This completely
climinates the necessity of cutting out
and redriving rivets which have been
poorly driven or which have loosened
after driving.

The increased strengrh of the new
steel alloy makes it possible to reduce
the number of pieces required to make
up truss members. Whereas the exist-
ing tross members were made up of
many plates and angles, requiring as
many as § to 14 separate pieces, the
members in the new design will be
made up of three to five heavy plates
in an H or a welded Fox section. The
use of smaller members, because of
the high strength steel, also is effec-
tive in reducing the secondary stresscs
in some of the larger cantilever mem-
bers. The use of this alloy steel avoids
a sort of vicious cirele whereby

and Public Warks

heavier members cause greater second-
ary stresses which in turn require still
heavier members,

Large Conecreie Caissons

Three large concrete caissons, 53
feet by 102 feet in plan, similar to the
type nsed on the San Francisco-Oak-
land Bay Bridge will be used ar the
three piers in the water. A new and
heavy fender system has been de-
signed to protect the piers in the chan-
nel. This fender is designed so thar it
can be put in place before the new
piers are constructed, and used as a
working platform during the locating
and the sinking of the caissons,

One of the mare difficult problems
has been the location of the highway
throngh the Valona Hills at the south
end of the bridge. The hills are

rugged, cur by many ravines, and the
country is unstable so that a large
number of slides and slipouts oceur,
These hills form a rather high barrier
south of the bridge and are the canse
of the present poor alignment. In or-
der to achieve a satisfactory approach
to the bridge from the south, it would
be necessary to either runnel through
these hills or make some massive open
cuts. Present plans call for an open
cut up to 300 feet deep where the
freeway passes through the highest
part of the hills.

Because the appraoach to the south
of the bridge takes off across new
country, nearly four miles of new
highway must be included as part of
the over-all project. This will carry

<. Continved on poge 22
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Revealing

Direct Benefits From
Freeway Development

By PAUL O. HARDING, Assistant State Highway Engineer

A surrICIENT mileage of freewavs
for the Los Angeles metropolitan area
now has been constructed and puot
into operation by the State Division
aof Highways so that direct benefits
are quire universally recognized. These
consist in the safe and expeditious
movement of large valumes of public
traffic. Accident records show that
the life of a mororist on 8 full free-
way is four to five times safer per
mile of travel than on a conventional
highway. Moronists using  the free-
ways are also very much aware of
the fact that driving the freeways is
much less fatiguing than driving an
equal mileage on congested city streers
with frequent starts and stops at rraffic
signals and with the hazards of turn-
ing and cross traffic.

Freeways Attract Traffic

Because the freeways so greatly fa-
cilitate driving, an amazing thing has
happened. Freeways are designed to
serve through traffic and those motor-
ists living in certain areas, and if only
those motorists uwsed the particular
freeway who were theoretically ex-
pected to do so, we would have no
freeway congestion. Bur, and this is
imporrant, we do not have at this time
all the freeways thar the Los Angeles
metropolitan area needs, and many
people living outside the theorerical
service area of a freeway are atrracred
to it. Many times motorists drive miles
out of their way to be able to ntilize
some of the completed freeways. This
is the explanation for the utilization of
the Hollywood Freeway by 168,000
vehicles daily. Who would have
thought that when the Hollywood
Freeway was opened thar traffic on
Riverside Drive—some two miles to the
north—would be reduced by 34 per-
cent and rthar traffic on Olympic Bou-
levard—some two miles to the south—
would be reduced by 22 percent, It is
this unexpected utilization of the Hol-
lywood Freeway thar has resulred in
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the present overcrowding. The Holly-
wood Freeway is not by any means
“obsolete” as has been thoughtlessly
charged; it is a modern up-to-date
freeway in every sense of the word.
It is, however, operating under an
overload of approximately 50 percent
in peak hours, and this creates diffi-
culties.

The tremendous use being made of
the completed freeways in the Los
Angeles metropolitan area is a proof
that the direct benefits therefrom are
fully recognized by the traveling pub-
lic. The direct benefits can be meas-
ured in dollars and cents. Figures have
been developed by the Automobile
Club of Southern California which
prove that Los Angeles freewayvs are
actually saving motorists some §50.-
000,000 per year already. This cer-
tainly is a substantial return on a rotal
investment of some §15,0000,000 ex-
pended on the portions of the free-
way S¥stem now in nse.

City Streets Benefit

S0 much for the direct benefirs.
MNow what are some of the indirect
or hy-product henefits? One of the
first of these by-product benefits that
comes to mind, resulting from free-
wayv development in this Los Angeles
area, is the relief thar is provided in
rraffic congestion of city streets. [t is
obvious thar as various units of free-
way construction are complered and
opened to waffic a very considerable
number of motorists formerly using
nearby city streets change their routes
of travel so that they can use the free-
ways. A special study was made of
the traffic situation along the Holly-
wood Freeway as various sections
were completed and opened to traffic,
It was found that the traffic load on
all of the nearby east-west city streets
were materially reduced. On Sunset
Boulevard west of Figueroa Street 40
percent of the traffic was diverted. On
Temple Street west of Bovlstan Street

48 percent of the traffic moved over
to use the new freeway, and on First
Streer west of Figueroa Streer the
traffic was reduced 41 percent.
Certainly if we did not have at this
time the network of completed free-
ways extending outward from the Los
Angeles Civic Center the traffic con-
gestion on the streets of downtown
Los Angeles would be absolutely in-
tolerable. And, in addition, there are
further by-product benefits resultng
from relief of congestion on eity
streets, Chief of these is the marked
reduction in driving strain, which s
certain to reduce traffic accidents.

Outlying Areas Develop

Another indirect benefit to city
streets by reason of freeway construc-
tion is the development of outlying
areas by subdivisions that provide ad-
ditiunaly residental  housing, stores,
schonls and industries. One might say
that such close-in areas as the San Fer-
nando Valley would show the inten-
sive development regardless of free-
way construction, and chis is more or
less true because of the strategic loca-
tion of this area. However, it can
hardly be dispuced rhar the develop-
ment and completion of the Holly-
wood Freeway has, to a marked
degree, stimulated the intensive devel-
opment of the San Fernande Valley,

In rhe case of the phenomenal sub-
division development to the east along
the San Bernardino Freeway and to
the southeast along the Santa Ana
Freeway one cannot escape the con-
clusion that the present development
of this land would not have heen pos-
sible withour the improved traffic
service which these two freeways have
provided. The rthousands of new
homes, stores, and schools that have
been constructed in  easterly and
southeasterly portions of Los Angeles
County and nearby sections of Orange
County give evidence supporting this
comelusion,

Calitornia Highwg ys



Economic Studies

In deciding upon a location for free-
wavs and working out the design, eco-
nomic studics are carried oot in great
detail. The cost of nghss of way s
balanced against the cost of construc-
non so that the over-all cost will be
the lowest possible to provide the
traffic service necessary to meet the
situation. This means that oftentimes
a freeway will be located through the
older sections of the city. Close-in sec-
tions of the Hollywood Freeway and
the Santa Ana Freeway were through
areas of the city of this character
where many old buildings were re-
moved in clearing the right of way.
This has proved a great benefit be-
cause afrer the freewavs have been
bwile and put into operation and free-
way planting carried our, the general
tone of many neighborhoods has been
so greatly improved that owners have
been stimulated to renovate, recon-
struct, and develop their properties
which became enhanced in value be-
cause of proximity ro the freeway,

Agsthetic Volues Iimprove

Another important benefit resulting
from construction of freeways is the
pleasure that is incidental to the pro-
tective planting program carried out
by the State Division of Highways in
providing erosion contral. The plant-
ing of shrubs, trees and ground cover
along California freeways is primarily
a matrer of safety and economy

through the contrel against devastac-
ing erosion.

The Pasadena Freeway in the Ar-
royo Seco is one of the best examples
of multple-purpose planting. The
thick green ground cover which hugs
the cur slopes along this famous free-
way, while appreciared for its oma-
mental value, was actually planted for
erosion, weed and fire control.

Similarly, the ice plant on the slopes
of the Atlantie Boulevard interchange
on the Santa Ana Freeway i=s rhere
because it will save thousands of dol-
lars in mamtenance costs. The “land-
scaping” effect is actually a by-
product, '

Baautification Contasts

Los Angeles Beautiful, an affibate of
the Los Angeles Chamber of Com-
merce, last vear conducted a city-
wide contest for outstanding planting
projects. There were 12 classifications
set up in the completion, including
one for freeways and highways, with
four prozes m each classification. The
first three prizes in the freeways and
highways classification were awarded
to State Highway projects.

The section of the Hollywood Free-
way berween Grand Avenue and
Glendale Boulevard, which includes
the four-level rtraffic interchange
structure, won first place. Planting on
this section is probably closer to land-
scaping of the beautification tvpe than
anywhere else on the State Highway
System, and was designed in accord-

ance with the desires of Los Angeles
city authoriries as well as in keeping
with the impartance of the four-level
structure as the hub of a metropolitan
freeway system. It was planted in 1950
and 1951, and includes grass, ground
cover, shrubs and wrees.

Second prize went to the Pasadena
Freeway, planted berween 1940 and
1948, and third to the section of the
Hollywood Freeway between Glen-
dale Boulevard and Western Avenue,
planted in 1952 and 1953, both featur-
ing the ivy and iceplant ground cover.

The freeway planting was designed
by H. Dana Bowers, Supervising
Landscape Architect of the Sacra-
mento staff of the Division of High-
ways, and is maintained by District
VI maintenance crews under the su-
pervision of A. L. Olmsted, District
Highway Landscaping Supervisor,

Further Freeway Benefina

Perhaps the grearest by-product
benefit resulting in the Los Angeles
area from the construction of free-
ways is the improvement of park areas
made at the time the freeways arc
being built. It has been claimed by
some that the Stare Division of High-
wavs seeks out the flar, level areas in
city park lands and builds freeways
thereon because it is cheaper and
easier than locating the freeways else-
where, Flat, level areas are not neces-
sarily always the cheapest to build on,
Actually the ideal location for a free-

LEFT—Locking northeosterly along Arroyo Seco Fresway localion loword City of Soulth Pasodens in beck-
growund, Photo lakea in 1940. RIGHT—Phato taken ol some locofion In May, 1955,
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LEFT—Llooking southerly along Sante Ana Freeway location from Sixth Sireel Bridge. Mole Sears Roebuek Building on Eost Qlympic Boulevard shown
in bockgrovnd, Phato faken 1941, RIGHT—Photo foken of same locotion in |955,

way would be where topography is
slightly rolling so that cross streets
could be constructed under the free-
way in valleys and over the freeway
on ridges. If the valleys and ridges
were of proper size and ideally lo-
cated, the freeway excavation would
then just equal the amount needed for
freeway embankment and the hauling
costs would thus be reduced to a mini-
mum. Of course, these ideal condi-
tions cannot be met although the
topography of the country passed
through does exert a great influence
on the design. It is very doubtful if

the four-level traffic interchange
structure at the crossing point of free-
ways west of the Los Angeles Civic
Center would ever have heen buile
were it nat that favorable topographic
fearures made it a natural development
in keeping with the local conditons.

It should also be called to mind
when there is eriticism of freeways
being located through city parks that
the original concept was thar freeways
were roads through parks and rhé.}-r
were and still are called “parkways.”
The Master Plan of Freeways of the
County of Los Angeles, with only

two or three exceptions, designates all
of the freeways as “parkways.”

Access Rights Essential

Probably the original conceprion of
freeways being parkways originated
from the fact that a freeway requires
the taking of all rights of ingress and
egress from abutting property and it
was first thought that such highways
should be located through park lands
where these access rights of abutting
property were not needed. Then the
idea developed thar when no park
lands existed wide areas of land should

LEFT leeking westerly from near Rossmont Avenue along Mollywood Freeway location before construction and while buildings wera heing maved to claar right of
way. Temple Hospital in left bockground. RIGHT—Phato taken af some locofion in May, 1955,
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be purchased so thar park areas could
be creared on both sides of the high-
way. The prnciple of buving out in-
gress and egress mghts from privare
property owners was a later legal de-
velopment withour which the building
of freeways as we now know them
would have been impaossible.

If we are to have the freeways
needed for this area, construcoon
must somecimes be carried out through
public parks lands when the proper
solution to the freeway problem so
dictares, with very careful considera-

tion and facibtared future develop-
ment of adequate recreational facili-
nes for the area.

In coonecton with the ornginal
agreement entered into between the
State and the City of Los Angeles re-
garding city park lands in the Arrovo
Seco it was specified that a certain
park bridge for pedestrians should be
built over the stream channel when-
ever the later need for it developed,
In accordance with this agreement
this bridge, in the vicinity of Avenue
5B, was completed in June, 1951, at a

benchir to this city park. Along the
frecway itself ornamental stone walls
were constructed with  pedestrian
walkways which for safety were
fenced off from the main freeway. A
beautifully designed arch brdge was
constructed over the freeway at Park
Road in order to provide wehicular
connection berween portions of the
city park lands east and west of the
freeway. Some 2% miles of park roads
were graded and surfaced as part of
the freeway construction contract in
order to provide adequate communi-

LEFT—Loaking westerly lrom Fadaral Building in los Angeles Clvic Center before construction of Hollywood Freeway, Token in 1948. Los Angeles City Board of
Education Adminivtrative Office Buildings shown al right. RIGHT—Showing completed Hollpwood Fraswoy. Photo taken in May, 1955,

tion naturally given to preserving or
rehabilitating existing recreational fa-
cilities. The Pasadena Freeway passed
through park lands in the Arrovo
Seco of the City of Los Angeles and
the City of South Pasadena. Muoch of
the park land area raken by the Pass-
dena Freeway was  boulder-strewn
river bottom bind that was periodi-
cally subject o overflow. The build-
mg of the Pasadena Freeway, along
with the WPA construction of a lined
channel for the Arroyo Seco stream,
gave these public park lands defim-

and Public Works

cost of 30,000, It is interesting to
note that this bridge has antracted na-
tion-wide strention because it s the
first prestressed reinforced concrete
bridge o be built by the State Divi-
sion of Highways in Southern Cali-
fornia.
Elysian Park Benefits

The section of the Pasadena Free-
way between the Los Angeles River
and Castellar Street passed through
Elysian Park. Many construction fea-
tures were incorporated in the free-
way construction that were of great

cation between other park areas. Ex-
cess excavation from the freeway was
also hauled considerable distances into
Elysian Park in order to fill up deep
unusable canvon bottoms and washes
o provide flar areas for planong of
trees and installavon of recreational
facilines. The excavation and embank-
ment slopes along the freeway through
the park were planted with trees and
shrubbery by the State Division of
ngh“;lrs All things considered, the
area in Elysian Park which was af-
fected by the Pasadena Freeway con-
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struction was improved rather than
damaged by the freeway construetion.

Eche Park Improvements

The Hollywood Freeway location
westerly of the Los Angeles Civic
Center berween Bellevue Avenue and
Temple Street, of necessity, had to
pass through a portion of Echo Parl.
This could eny have been avoided by
putting addirional curvature into the
freeway location and by involving the
expenditure of large additional sums
for right of way acquisiion in the
taking of homes, apartment houses,
and store buildings. Under agreement
with the City of Los Angeles the State
provided as a part of its right of way
acquisition program in connection
with the freeway enoogh additional
land for the park department to offser
the area which was needed for the
freeway, The State then went ahead
and reconstructed the playground fa-
ciliies in the parh of rthe freeway.
Among these was 3 baseball diamond
complete with bleachers and lighting
facilities for nighrtime baseball games.
The new playground facilities as
finally reconstrucred were consider-
ably superior to the old ones that were
replaced.

Abouar three VEars ago when plans
were being completed for the Color-
ado Freeway construction in the Fagle
Rock area, negotiations were entered
mto with the Department of Recrea-
tion and Parks of the City of Los An-
geles relative to freeway construction
through the Fagle Rock playground
area. Amicable agreernent was reached
between the city: and the Stare that
has resulted in murual advantage to
horh pardies. Among other marrers the
Stare agreed, as directed by the eciry,
to build up low areas of park land by
dumping thercon excess excavartion
from the freeway. To dare, with more
to come, some 635,000 cubic yards of
material have heen hauled from the
freeway excavadon and uvtilized ro fll
in low areas on the park land which
will later on be developed by the City
Department of Recreation and Parks
into tennis courts, baseball diamonds
and other recreational facilities. This
is another instance where city park
lands have been actually improved by
freeway construction.
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This photo shows sechon of completed Balbono Freeway in Son Diego

Parks Are Compensated

These details are mentioned in or-
der to acquaint the public with the
fact that when a state freeway goes
through public park land the people
are not permanently deprived of their
recreational facilides. They can rest
assured that ar any future time when
the State finds it necessary to con-
struct a freeway throngh orher public
park land that Equal consideration will
be shown, and in the final analvsis the
parks will be benefired rather than
damaged by freeway development.

In this connection there is still an-
other heneficial by-product of free-
ways through park areas which should
not be overlooked. It has been found
that freeways tend to open up brand
new vistas of hitherto unsuspected
beauty in the local landscape. The
pleasurable ride through Balboa Park
on the Cabrillo Freeway in San Diego
is a case In point, Far from damaging
the scenic and recreational values of
a park, a freeway is more likely to
enhance its attractiveness to the pub-
lic as a whole.

There is no disputing the fact that
freeway development through a met-
ropolitan area has a terrific impact on

the communities passed through. Lie-
erally thousands of people have their
homes, their businesses and their insti-
tutions torn up by the roots. Money
payments to owners based on fair mar-
ket value for property taken cannot
always compensate some individuals
for sentimental attachments, The free-
way construction program goes for-
ward on the premise that there is ac-
complished “a greater good for a
greater pumber,” Direct benefits are
widely recognized but there are many
by-product benefits from fr::u»av
that are sometimes overlooked and
need to be specifically pointed out.
The public generally speaking appears
to be sold on the freeways. This is
proven by rthe tremendous use of
those freeways that have been com-
pif.‘ted.

The State has a mandate from the
people to construct more freeways,
and the main duty of its engineers
charged with re&pﬂnsihifin' for the
freeway program is to see thar every
dollar of the people’s money for free-
ways is spent judiciously to give the
highest possible return on the invest-
ment to the public which it serves,

C ﬁlﬁnrniﬂ' Highways



Multimillion-dollar Section
Of Bayshore Freeway Opened

Skyways

S.\h Frasciscp on June 14th officially
celebrated the completion of the final
link in $23,000,000 worth of skyway
approaches to the San Francisco-Ouak-
land Bay Brdge.

Ribbon cuning ceremonies were
presided over by Thomas J. Mellon,
President of the San Francisco Cham-
ber of Commerce, which sponsored
the opening of the new freeway. Mel-
lon, after reading a2 message from
Gavernor Goodwin J. Knight, intro-
duced the following speakers: Thomas
A. Maloney, Speaker pro Tempore of
the State Assembly; George J. Chris-
topher, President of the San Fran-
cisco Board of Supervisors; Frank B,
Durkee, Director of Public Waorks;
Thomas A. Brooks, Chief Adminis-
rrarive Officer of San Francisco; B. M.
Gillis, Depury Stare Highway Engi-
neer; B, W. Hooker, Assisrant State
Highway Engineer, under whose
direction the new freeway approaches
were constritcted; C. M. Corbit, Re-
gional Engineer of American Institute
of Steel Construction and F. W, Pan-
horst, Assistant State Highway Engi-
neer, who is chief of the Brdge
Department of the Division of High-

WaVE.

and Public Works

B. W. BOOMKER
Buildaer of Skyways

On behalf of the American Institute
of Steel Construction, Corbit pre-
sented to Panhorst a plaque awarded
for beaury of design of the overhead
freeway. Wendell Pond, Senior Bridge
Engineer of the Division of High-
ways, designed the structure.

Following the speech making. Pub-
e Works Director Durkee took care

ASIEMBLYMAMN THOMAS A MALONEY

of the nbbon cutting which signalized
the opening of the new freeway 1o
traffic.

Comcident with this ceremony, final
stages of work on a five-mile secoon
af Bayshore Freeway from Sixtcenth
Avenue in San Mateo to San Carlos
were completed.

This six-lane freeway projecr was
constructed at a cost of §3.859,778,
including right of way acquisition,
provides interchanges at Nineteenth
Avenue and Hillsdale Boulevard in
San Matco, Ralston Avenue in Bel-
mont and Holly Streer in San Carlos.

While the completed project pro-
vides six freeway lanes initially, the
facility has been constructed with a
wide median which will accommodate
an additiopal lane in each direction
when conditions warrane the expan-
slon,

The opening of this five-mile strerch
results in a roral length of 16.4 miles
of continnous freeway now in opera-
tion along the Bayshore route in San
Mareo County,

Completion of Dewntown Section

The opening of the connection for
easthound traffic from the San Fran-

SUPERVISOR GEORGE ). CHRISTOPHER
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Surrounded by four confesfonts far the fitle of Miss San Froncives, Director of Publlc Warks Frank B. Durkse snips ribbon, Ofcialy, left to right, are: C. A Mo-
gh=ttl, Secrntary, Calilarnio Highway Commission; Georgs J. Chrivlapher, Pretsidend, San Froncsco Board of Supsrvisary Mighway Comminionsr F, Waltar Sandsls;
Durkes: Thomas J. Mallan, President, Son Fromcia Chamber of Commeres; Assemblyman Thomas 4, Malaney.

DEPUTY STATE HIGHWAY ENGINEER
. M. GILLIS

[SAN FRANCISCO SKYWAY b
- r
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LEFT - View of recently completed five-mile section of Boyshore Freawoy betwasn Son Moteo ond Son Carfes. Hally Street Interchonge of San Carlas in foregravnd.
RIGHT—View of recently completed section of Boyshore Freeway in Son Moteo, Tenth Avenuve Inferchonge in foregraund,

cisco Skyway to the Bay Bridge on
June 14ch marked the completion of
the downtown end of the Bayshore
Freeway. The eastbound connection
from the Central Freeway and the on-
ramp at Eighth Streer and Bryant
Street were opened at the same time.

Work on the Bayshore Freeway
from Alemany Boulevard to Army
Street was starred in June, 1949, This
one-mile section was completed in
June, 1951, The northerly continua-
tion of the original section which ex-

19 TH. A¥E
INTERCHANGE
o
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and Public Works

tended the facility to ramps connect-
ing with Bryant Street at Ninth and
Tenth Streets was opened to rraffic
in October, 1953, In July, 1954, the
next unit which extended the freeway
to Seventh Street was placed into
service,

On Mareh 1st of this vear the first
unit of the Central Freeway which
branches from the Bayshore at Divi-
sion Street extended to skyway in 2
westerly direcrion o Mission Street
This was followed by the opening of

" RALETEN WVE]
IMTERCAAMGE |

WILLY 5T
INTERCHANGE

the southward extension of the Bay-
shore Freeway from Alemany Boule-
vard to Third Street on March 30th,

Then on May 26th a downtown ex-
rension of the freeway from Eighth
Street to Fourth Street was opened.
Thus, after a six-year period of con-
certed effort representing a construc-
tion expenditure of $23,000,000, a total
length of six miles of modern highway
facility is now serving motorists in
San Francisco.

Opening Significant

While the connecting link with the
Bay Bridge is sandwiched in along the
previously completed unit and as such
does not add ro the lengrh of the com-
pleted freeway network, the opening
of this final unit of the Bayshore is
significant. For the first time, a sub-
stantial number of vehicles approach-
ing or leaving the Bay Bridge were
able to make full use of the freeway,
thus affording a substantial measure of
relief from traffic congestion for
streets in the downtown, south of
Market, area.
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Aeriol phote of Bayshore Freeway wpproach fo San Francisco-Oekland Bay Bridge, Left foreground is 13fh Sireof connection fo Mision Streef. In right
fareground s Bayshore Freeway leading savth, In the cenler is the new conneclion fo the Boy Bridge.

The engineering achievement in
providing an artery of high unlity
from a traffic standpoint also added to
the aestheric qualities of the metrop-
olis. The elevated roadwayvs of the
freeway in San Francisco afford mo-
torists an excellent opportunity to
view the splendor of her world-
famous skyline as they approach the
central district of the city. The mag-

14

rled ro the local designation of the
elevated freeway system as skyways.

Project Wins Award

To complement the beauty of the
vista from the roadway of the sky-
way structures the construction has
attained  distinction in ver another
manner. The umit of the viaduer firse

to be finished which rerminared with
ramps connecting to Ninth and Tenth
Streets at Bryant Street was judged by
the American Institute of Steel Con-
struction to be the most beautiful
Class II steel bridge opened in 1954,
This award was on the occasion of an
annual nation-wide competition which
includes bridges costing over §500,000
and having no span over 400 feer

California Highways




UPPER—Wendell F. Pond, who designed fhe Boy-

cthore Freeway Bridge, shows President Mellon of

Son Francisco Chamber of Commerce the plague

presanted to F. W. Panhorsf, Bridge Enginesr, by

the Amarican Instifute of Stesl Construction. LOWER

—Officiol carovan sfops on new Bay Bridge ap-
preach for ribbon-culting ceremany.

Presentation of a stainless steel plaque
to the Division of Highways by the
American Institute of Steel Construc-
tion was made during the opening
ceremonies.

With the completion of the San
Francisco terminus of the Bayshore
Freeway accomplished, work 15 al-
ready under way on the eastward ex-
tension of the skyway which will be
known as the Embarcadero Freeway,
On the westerly fringe of the central
district, preparation of plans and ac-
quisition of rights of way are being
pressed for the continunation of the
Cenrral Freeway. Meanwhile, studies
are under way by the engineering
staffs of the Division of Highways and
the City of San Francisco for addi-
tional freeway facilities which, when
completed, will result in an integrated
modern transportation network in San
Franciseo,

and Public Works




M

ake County

Two Major Improvement
Projects Are Under Way

By W. R. LOVERING, District Materials Engineer

IMP{IR'IA.NT improvement of Sign
Route 20 in Lake County is progress-
ing rapidly.

The present comstruction actually
invalves two projects: (1) relocation
of Stare Sign Route 20 between Lau-
rel Dell Lake and 04 mile west of
Tule Lake, and (2} the raising of the
Tule Lake fill necessitated by subsid-
ence of the foundation.

The relocation will improve 2.3
miles of stare highway that contained
14 curves unsafe for speeds of 40 miles
per hour, and 3 curves unsafe for
speeds of 30 miles per hour, The pres-
ent road, built in 1922-23, follows the
edge of Laurel Dell Lake and then
skirts the narrow valley of Scotrs
Creek. The improved alignment fol-
lovws essentially the same location bur
maintains a modern standard by shift-
ing Scotts Creek and crossing the val-
ley floor where necessary. The new
alignment will permit speeds up ro 60
miles per hour,

Huge Fill Reguired

Relocation along Laurel Dell Lake
will require a fill about 30 feet high,
above the present level of the lake
bottom, across a small bay, Borings at
this location indicated a very soft peat
and lay formation to a depth of 15 o
30 feet, The rest data indicated that
this material would not support the fill.
Because of the difficulty of stripping
the mud, which is below the water
level of the lake, it was decided to
build the fill ourward from the bank
50 that the mud would be displaced as
the fill was constructed.

Near the Scott Valley road connec-
tion a fll of 20 feer to 25 feet is re-
quired over soft lake bed deposits. At
this location a blanker of pervious
gravel was placed over the foundation
soils before constructing the fill, This
will permir the escape of warer forced
from the soils by consolidation under
the weight of the fill. Settlement plar-
forms have also been installed to per-
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mit a continuous check on the rate of
settlement to serve as a guide in con-
trolling the rate of fill placement,

Tule Lake Fill

When the Tule Lake fill project
was heing designed, an investigation
by Headquarters Laboratory of the

Division of Highways indicated a
depth of abour 80 feet of unconsoli-
dared lake bed soils, with high mois-
ture content, through the Tule Lake
area. The estimated cost of treatment
of these materials to obrain rapid con-
solidation, and thus prevent larer set-
tlement of the completed fill, proved

Looking wus!ur}r along shores of Lowrel Dall Loke in Loke Cownty af the big culs near westerly end of the
Lourel Dell-Tule Loke project, New embankment extends in foreground ocross small bay of lake.
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LEFT—leoking sasterly olong shores of Lourel Dell-Tule Lake projecd. Mote Hﬂrp, narrow turn on old highway thot will be superseded by new, modern alignment,
RIGHT—looking westarly along new grade on the Lourel Dell.Tule Loke project. New alignmeni replaces narrow, winding eld highway which turn off fo right ond
follows along boase of hills forming the Scofts Creek Conyon.

to be higher than periodic rebuilding
of the fill to correct for scttlement.

Based on these data, it was de-
cided ro build the fill without special
foundation treatment, except counter-
weights of strur fills o prevent com-
plete failure, and plan on addirional
increments of fll at perods of 5 o
10 years as settlement occurmed

The present additions to the fill are
the first in the planned stage construc-
tion. It is expected that others will be
required.

J. E. Stinson is the construction su-
perintendent for the Granite Con-
struction Company. The resident engi-
neer for the State is P. A. Main.

Larly Histery
From its first ocfupation in 1840,
when Salvador Vallejo brought cattle
into the Lake County area and built
a log house and corral near the present
location of Kelseyville, Lake County
has been handicapped by lack of ade-

and Public Works

quate facilities for transportaton. Al-
thoogh construction was started on
several railroad lines into the area,
none were completed and to this day
there are no railroads in the county

The first roads were constructed
from the south via Napa County, fol-
lowed by two roads from Cloverdale
—the Dodson Road, built in 1865, and
the Mart Lea Toll Road, bmlt m 1877.
In 1890 all roads into the county were
privately owned. The Blue Lakes Tall
Road, which connected Upper Lake
and Ukiah, was purchased and made
a free road in 1896, and became the
first publicly owned road into Lake
County.

Early vravel consisted principally of
vacationists from the more densely
settled regions visiting these mineral
springs and resort areas. These many
natural mineral springs were first used
by the Indians before the arrival of
whirte men and were later developed

into resort arcas which still atract a
large number of vacationists,

Blue Lakes was a well-known resort
area 3s early as 1880 and, in 1900, the
hotel st Laurel Dell was built by
Henry Wambold. Henry Wambold
has also been credited with introdoe-
ing bean canning into the area and
with starting the reclamation of Tule
Lake, which has since proved to be
ideally suited to the culmire of beans
as 2 commercial crop.!

importence of Stote Highway

Vacationist travel is stll an impor-
tant part of the total highway travel,
but an adequate highway system is a
necessity also for marketing the pear
and walnut crops and for importing
the commodities necessary for the
production of these crops, and for the
needs of the county's residents.

L HH af Mendocino amd Lake Counties” by
Attgm jus ). Corpenter and Percy H. Millberry
[ L4):
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Looking wesferly of construction adfivities on Lowrel Dell-Tule Lake project in Loke Counfy of infersection with
Scotts Valley Rowad and ef easfarly snd of Loure! Dell Lake.

State Sign Route 20 is the only rea-
sonably adequare route available for
thrrmgh east-west traffic in rhe 200
miles between the San Francisco Bay
area to the south and the Fureka-
Redding road to the north, In addi-
rion to the service to through craffic
between the lower Sacramento Val-
ley and the north California coastal
area, the route furnishes pracrically
the only northerly access ro the
county,

From a casual inspection it would
appear that the construction of a mod-
ern highway through the Blue Lakes
region would involve no serious prob-
lems. A more comprehensive study,
however, shows that the foundation
furnished by the relatively flar vallevs
is far from stable and even the lowest
of fills cause consolidarion or sercle-
ment of the foundation, This condi-
tion has been brought about by the
geologic changes that have resulred in
the formation of the Blue Lalees.

Geolagy of the Blue Lakes

One of the earliest attemprs o ex-
plain the geology of Lake County is
contained in a Pomos Indian legend re-
counted by Carpenter and Millberry
in their book “History of Mendocino
and Lake Counties.”
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“Woonoet was 4 proud and powerful chief,
with a beawtiful davghrer, Lupivomi. His
rival was a young chief named Kah-hel, who
loved Lupiyemi, and his passion was recip-
tocated. Konoet refused his consent to their
martiage and was challenged o bande by
Kah-bel. On either side of the Marrows of
Clear Lake the mighty chiefs took their
stand and hurled rocks at each other across
the warer, The Indisn narrator, m support
of this legend, points o the immense boul-
ders strewn to this day over these mountain
sides. The Indian girl grieved over the
deadly contest; and Little Borax Lake, in-
tensely impregnared with tmineral, atteses to
her birter tears. Kah-bel was killed and his
blood is now seen in the red splashes on the
gashed side of Red Hill, on the north shore
of the WNarrows, But old Chief Konocti also
succumbed to his wonnds and sank back to
farm the rogged volcanic rock pile which
bears his name. The maiden Lupivomi was
so distraught over the death of both her
lover and her father she threw herself inro
the lake and her unfailing tears now bubble
up in the big soda spring, Omarocharbe,
which gushes our of the waters of Clear
lake ar Soda Bay."

Perhaps an Inland Sea

This legend explains many of the
features of the county but leaves
much to be desired in the way of sub-
stantiating data. The first clue to the
formation of the Blue Lakes is con-
tained in a report published in 1908
by J. O. Snyder, in which he noted

the similarity of the fish fauna of the
Russian River with that of the tribu-
taries of the Sacramento River and
concluded that they were derived
from the Sacramento,

The past 100,000,000 years in the
geologic history of the lLake County
region has been essentially a period of
subsidence. As the region sank, c¢ro-
sion from adjacent higher land filled
the depressed area with sediments
which accumulated to fantastic depths,
From these sediments came the shale
and sandstone rocks which form the
majority of the hills and ridges in the
coutity. During this early period the
Clear Lake region was either an in-
land sea or a depressed area with
drainage possibly both to the east and
West,

In more recent geologic time, vol-
canic activity has disturbed the older
sedimentary rocks and has resulted in
lava flows and the formarion of such
monntains as Konoct.

Leva Flows and Erosion

One of the small lava flows appar-
ently crossed the southern outler of
Cold Creek.

Clear Lake and effectively dammed
this outlet. This resulted in a rise in

.. Continved on page 21
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Maijor Arteria

By JOHN A. MORIN, City Engineer, City of Oakland

s A T ﬁ-?i $oi
o B s 2N

Mw‘n' vears ago it became evident
that old county road No, 625, known
as Park Boulevard, running between
MacArthur Boulevard (State High-
way Route ) and Mountain Boule-
vard (State Highway Route 227)
would bhe imadequare. Originally im-
proved between 1907 and 1912, the
area had been built up along the
the original alignment and Oakland
was faced with the problem of ac-
cumnulating over a million and a quar-
ter dollars in order to acquire addi-
tional rights of way and improve this
facility berween MacArthur Boule-
vard and Estates Drive (140 miles)
to modern standards. Beginning in
1939, the City of Oakland starred
setting aside a $50,000 yearly allot-
ment of its gas tax funds for this
project and, also, included a portion
of the project in the 1945 bond issue,

When it became evident that actual
construction could be started, the
Alameda County Board of Super-
visors was approached and, as cthis
major street 15 of countyv-wide Im-
portance, that board contribured a
total of §110,000 toward construcrion.
The City of Oakland contributed
$365,909.78 bond issue money, §339,-
329.64 of which was for right of way
and the balance was used for the con-
struction of sidewallks, lighring, drain-
age, and other features which are not
eligible for gas rax funds, but which
are necessarv to complete a projecr
in an wrban area. The remainder of
the cost, $855,038.53, was derived
from gas tax funds.

Breakdown of Cost

The following breakdown of the
total cost indicates the high cost of
rights of way on this type of project
and the reason why sich projects are
difficult in the urban areas:

Construction ___ $747.132.51
Rights of way_ 583,815.80
Tatal e £1,330,248.3

and Public Works

State, County and City Funds Combined
To Construct Park Boulevard

Photegreph of the completed improavement af the intersecfion of Pork Bowlevard ond
Leimert Avenve looking northeasterly

Considerable  savings in right of
way costs were made possible by the
early beginning of right of way ac-
guisition and through the policy of
purchasing entire lots and selling the
remaining parcels after construction
rather than purchasing portions of
lots and paying high severance costs
and damages.

It was necessary to design this
major arterial with a median strip and
four traffic lanes as it is a direct con-
nection between the proposed Shep-
herd Canvon Tunnel to Contra Costa
County and Oakland's central busi-
ness districr, as well as a connecting
link berween the interchange struc-
rure on the Mountain Boulevard Free-
way and the interchange structure on
the MacArthur Boulevard Freswayv.
Parking lanes, sidewalks and im-
proved lighting were necessary as
the route traverses a highly developed
business and mnltiple home area, Major
changes in alignment made it neces-
sary to move three multiple-story
aparcment  buildings, 35 homes and
one store,

In order to eliminate an undesirable
bend in the old alignmenc ir was

necessary to close two sereers and
change the traffic pattern immedi-
ately north of MacArthur Boulevard.
A second undesirable bend was elin-
inated berween El Centro Avenue
and Hollywood Avenue and the
extra street area utilized for planting.
Changing the alignment and grade
at this point made through access
from San Luis Avenue impossible and,
as this was a dead-end street, it was
necessaty to construer a parallel ae-
cess street between San Luis Avenue
and Daolores Avenue,

The widened secrion at the inter-
secrion of Leimert Boulevard, where
left-hand turn slots and traffic signals
are provided, has removed a bottle-
neclk that had long plagued com-
muters, It is planned to construct six
lanes to complete the remaining link
between Mountain Boulevard inter-
change and Leimert Boulevard when
traffic warranes, but the four lanes
now provided are sufficient for pres-
ent-day traffic,

The accompanying cross section
shows the pavement  design. The
underlying basement soil proved to
have a large percentage of clay con-
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Aerial view of Park Bovlevard from Excelsior Avenve to Estates Drive: Foreground shows beginning of one
mile of concrefe povement; upper 0.4 mile of povement is eephaltic conceete.

SUMMARY OF COSTS—IMPROVEMENT OF PARK EOULEVARD

Financing .
i Alameda Gas fax
Miles  Right of way Consfruction Total Clly funds  County funds funds
1st Unit-—Greenwood Avenuve $234,269.91 $26,580.14 £207 48977
to El Centro Avenue ~ 070 $234,269.91
2d Unit—Excelsior Boulevard to $263,168.97 48,B46.57 214,302.40
Greenwood Avenue_ .28 290,463.07 290,453.07
553,632.04
3d Unit—El Centro Avenue to 320,6446.83 320,644.83
Estates Drive..._ .42 222,399.53 51 0,000 112,399.53
543,046.36
Totals _1.40 $583,8158B0 $747.132.51 $1,330,948.31 $345909.78 $110,000 %855,038.53

Construction of first unit storted August 22, 1949,
Completion of third unit was April 6, 1955.
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taining considerable ground water and
accounts for the sections used.

This project was a costly undertak-
ing but has since proved its worth for
traffic as well as generally enhancing
the neighborhood. All of the old struc-
mures were remodeled and improved
and new buildings are being con-
m‘uﬂndﬁmgd:encw:hgmm.m
appearance of the neighborhood has
materially improved and new build-
ings are being added to the rax rolk.
Such projects fic in well with the
efforts being made by the cities toward
urban renewal.

Fine Cooparation

Much eredit for the success of this
project goes to the fine cooperation
received from the various state and
county officials and from the urility
companies involved. New gas, water,
electric and telephone lines were in-
stalled with a minimum d:hy and
mconvenience. B. W, Booker, Assist-
ant State Highway Engineer for Dis-
mict IV, and his staff provided ex-
cellent technical advice, and Fred
Montell, a member of his staff in
charge of city cooperative projects,

cooperated in planning and financing
to the extent that all plans were ap-
proved without delay or changes.
The Alameda County Board of
Supervisors' assistance in the financing
made it possible to construct this proj-
ect on schedule. All plans were pre-
pared in the office of the city engi-
mrmﬂnthmmndmw
of E. W, Zeigler, Assistant City Engi-
neer, and James C. Barrett, Supervis-
ing Civil Engineer. Financing demils
were made by Fmil Kaleschke, Super-
vising Civil Fngineer.

DON‘T FOLLOW TOO CLOSELY

By far the main cause of rear-end
collisions is following the wvehicle
ahead too closely, This faulr is one
of which many otherwise careful
drivers are guilty. The heavy traffic
on freeways and congested city streets
leads many motorists o hug the
bumper of the car ahead. Don't do it!
Allow plenty of room for quick stops
and it will save vou the cost and
confusion of this common highway
mishap.

LAKE COUNTY
Cantinved fram page 18 . ..

the level of the lake which eventually
became high enough for the entire
lake to drain to the nomh through
Cold Creek.

The resulting erosion of the Cold
Creek gorge caused landslides which
cither dammed or partally dammed
the outler, causing further fluctuations
in the lake level. The most recent of
the landslides completely dammed the
Cold Creek outlet and caused the lake
to rise until it topped the lava flow
across the southern outler, Eventually
the lava flow was eroded through and,
with the southern drainage re-estab-
lished, Clear Lake receded to approxi-
mately its present level,

During this period, however, the
delta from Scotts Creek separated the
Blue Lakes from Clear Lake and, to-
gether with wet weather, streams in
the area formed lake bed deposits of
fine, poorly consolidared maverial

varying in depth to 100 feet or more.®

»“The Lakey of Califomis™ by Willam Maems
D, Cabifrnin Jommal of Mires sad Ceology,

January-Apseil, 1953, Tﬂ.fﬂ.ﬂulﬂl

UFFER—Typicel crom section of oacreie povesent. LOWER—Tppical cron mwotion of capholiic toncreie povemesi.
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Pedestrian Crosswalks
Near Schools Will Be

Repainted Yellow

All pedestrian crosswalks on state
highways in the vicinity of schools
will be repainted yellow 35 a resukt
of 3 bill pessed by the 1955 Legish-
ture and signed into law by Governor
Goodwin J. Knight, the Division of
Highways has announced.

At present school croswalks are
painted white like other traffic mark-
ings.

The new law further specifies that
the words “SLOW-SCHOOL-
XING" must be painted, also in yel-
low, in traffic lanes leading to schoal
crosswalks,

Maost of the repainting of the cross-
walks will be done by the Division of
Highways, except that on state high-
ways through cities, where mainte-
nance is by agreement performed by
the cities, local authorities are being
requested to apply the vellow color.
The repainting is scheduled for com-
pletion this fall.

The division plans to oblirerate rhe
existing white markings by sandblast-
ing to prevent a confusing mottled
vellow and white effect which would
otherwise arise after the new paint has
worn a lirtle,

PARALLEL CARQUINEZ BRIDGE

Continved lrom page 5 ...

the freeway south of the Hercules
junction, just north of Pinole.

In the four miles south of Carquinez
Bridge there will be mterchanges
with connections to the local cros-
roads, and nearby towns. Design is
now under way on all of these struc-
tures,

North of the bridge, the prosemt
route through Vallejo will be con-
verted to a full freeway with no in-
tersections at grade. Separation struc-
tures are planned for all of the impor-
tant cross streets and highway inter-
seChons.

MEXICO AND MOTOR VEHICLES
Mexico had 438,250 morar vehicles

in 1953, reports the Narional Aotomn-
bile Club,
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California Wins
Fifth Consecutive
Traffic Award

For the fifth comsecotve vear,
California has been awarded a first
prize for outstanding performance in
the ficld of traffic engineering by the
institute of Traffic Engincers. The
award was announced by the board
of directors of the instrute ar i
meeting in Atlanta on June 10ch.

This vear, as last, California shares,
first place honors with the State of
Michigan in the grunp of states with
the most traffic and popnhrmrt.

Two California cities also received
awards. Pasadens won first place in
the 100000 to 200000 population
class among cites throughour the
Narion; Los Angeles shared a second
place award with Detroit in the
1,000,000 and over group, in which
first place went to Chicago.

The committee of judges, all mem-
bers of the Institute of Traffic Engi-
neers, was made up of six nationally
known experts in the traffic and
transportation fields,

Awards were based on the annual
inventory of traffic safety activities
conducred by the National Safety
Council and other technical and edu-
cational organizations,

Harry Porter, Jr.. Institote Presi-
dent and Senior Traffic Engineer for
the Natiomal Safery Council an-
nounced the awards and compli-
mented the states and cities selected
for their

Subsequently, on July 28th, Joc E
Havenner of the Auto Club of South-
ern Californis and a director of ITE
presented a plagque in recognition of
California's first place award at a cere-
mony in the Governor's Office in the
State Building, Los Angeles.

Governor Goodwin ). Knight ac-
cepted the plague and in turmn pre-
sented it to George M. Webb, Traffic
Engineer for the California Division
of Highways, who represented Di-
rector of Poblic Waorks Frank B.
Durkee and State Highway Engineer
G. T. McCoy.

For the past five vears, California
has competed in o special group of
the Narion's most thickly populared,

New Assistant
State Architect
Is Appointed

Earl W. Hampton of the State
Division of Architecture has been
appointed Assigant State Architect,
Administrative, by Anson Boyd, Seate
Architect. Ilnnptm has been acting
in this capacity since the retirement
of his predecessor, W. K. Daniels
Sr.. last January,

Boyd said Hampron will have ad-
ministrative responsibility for fiscal
and budgetary matrers pertaining to
the Division of Archirecrure. Broadly,
Boyd added, his job will be to ad-
minister and manage all construction
contracts, supervise divisional cost
controls and operanng budgets, and
administer and maintain cost controls
of construction budgers. Most house-
keeping acrivities of the division will
come under the control of Hampton's
office, Hampton is a native son of
Sacramento County,

Civil Engineer’s Society
Honors Californians

Raymond J. Ivy, a supervising
bridge engineer for the State Division
of Highways, and Stewart Mirchell,
who retired recently 25 a principal
bridge engineer for the division, have
been honored bv rhe American So-
ciety of Civil Engineers.

They and four other Californians
received the sociery’s Arthur M. Wel-
lington prize for 1955 for a technical
paper entitled “Live Loading for Long
Span Highway Bridges."

The other recipients are C. F.
Scheffey and T. Y. Lin of the Uni-
versity of California faculty and N.
. Raab and V. ). Richey of the State
Division of San Francisco Bay Tall
Crossings.

heavily trafficked stares which also in-
cludes New York, Pennsylvania,
Ohio, Indiana, Minois, Michigan and
Texas,
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Temp|eton Bypass

Removal of Through Traffic
Helps Farm Community

By JOHN F. KELLY, Headquarters Right of Way Agent

Ccmnrrm of a six-mile expressway
south of Paso Robles in the summer
of 1953 meant another step forward
in achieving the goal to multi-lane
U. 5. Highway 101 from Los Angeles
to San Franciseo. To the highway mo-
torist, this new expressway meant an
additional reduction in travel time and
another step in building safe driving
into the eoast roure. As a result of
this construction it would no longer
be necessary to travel ar a reduced
speed for a distance of approximarely
one-half mile to get through the com-
munity of Templeton. To the people
of Templeton, the new ecxpresway
meant the removal of through high-
way traffic from their own, Tt abo
raised the important question which
confronts every town when by
passed: How will this change affect
the economy of the community?
The Land Economics Section of the
California Division of Highways has
prepared a number of comprehensive
economic studies as a public service
to provide communities affected by
major highway changes with a factual
report on how the economy of the
community has been influenced. In
keeping with this policy, a factual
studv has been conducted in an effart
to provide an answer to the guestion
of how the economy of Templeton
has been affected by the rerouting of
highway traffic away from the center
of town. This economic study differs
from previous studies of communities
bvpassed in that no evidence could
be found to indicate that any portion
of Templeton's economy was primar-
ily dependent upon highway traffic.
Type of Community
Templeton is a center Jocated
halfway between Robles and
Atascadero in San Luis  Obispo
Counry. The town was created for
the purpose of providing a marker for
the farmers in the surrounding area.
The economy of this unincorporated

and Public Works

commumity of 600 people is stll hased
upon the original purpose for which
it was founded: to serve the local area

The location of the town along
U. 5. Highway 101 near the Southern
Pacific railroad was a logical choice
for a townsite because it provided
good access from farm to marker as
well as the opportunity to urilize the
railroad for shipping farm products.
As the economy revolves around serv-
ing the local farm area, the role played
by the highway should be the assist-
ance that it can give to encourage and
sustain farm activities. As through
trafhe increased, the highway ceased
to effecavely serve this farm comma-
nity.

Traffic and Acidents

As the characrer of highways
change from land service roads to ar-
teries carrving large volumes of fast-
moving traffic, the policy of the Cali-
fornm Division of Highways has been
to reroute traffic around many towns
by means of an access controlled by-

pass. Development of this type of
highway has improved safety condi-
tions for highway motorists as well
as providing a facility capable of
serving an anncipated increase n
highway travel

The average daily traffic on U. 5.
Highway 101 through Templeton
prior to construction of the bypass
varied from 7,500 o 8,000 wehicles,
Traffic studies revealed that a very
small percentage of this traffic volume
originated ot had its destination in
Templeron.

A ubulation of the number of acci-
dents occurring on the six-mile section
of U. S. Highway 101 extending south
from Paso Robles through Templeton
shows that there were four times as
many accidents during the vear be-
fore the expressway was opencd as
compared with the year following its
completion. The accident reports also
show rthat during the year before

opening the bypass, 25 percent of the
total accidents on the old highway

Diogram shows sapretsway bypas secfion in solid

black fines and wpermeded roule through Temple-

ton by o shaded fine, Black squares indicate loco.
tion of retoil cutlets bypoued by new expressway.



occurred within the one-half mile por-
aon of the highway roured through
Templeton.

During the first full year the new
expressway was in use, there were
fewer accidents over the entire six-
mile length than occurred just in
Templeton during the last year thar
highway traffic was roured through-
oot the town

A comparison of the accident rare
conclusively shows that safery condi-
tions were greatly improved for the
highway motorist as well as the ciri-
zens in Templeton by rerouting the
highway away from the center of the
coOmmunity.

Retall Buriness

The residents of Templeron and the
farmers doing business in town have
been using the old highway for nearly
two years since the construction of
the bypass and have had an oppor-
rumity to ohserve traffic conditions in
their community after the removal of
the heavy volume of through traffic.
Ir is apparent thar the number of ac-
cidents have been reduced and con-
gestion no longer cxists.

However, the economic effect of
the highway bypass on the commu-
nity is not somerhing that you can see
and identify. Perhaps for this reason,
it is not unusual ro find a wide diver-
gence of opinions on how the econ-
omy of the community has been
affected. The only means of provid-
mg 3 reasonzble conclosion of ths
effect is to utilize all of the facrual
data available a5 the tools for making
a sound analysis,

Relioblo Indicator

The dara relating to retail business
was found to be the largest available
source of factual information on

which o base this study. This source
offers a reliable indicaror in that the
success or failure of retail business in
a rown such as Templeton generally
reflects the economic stability of the
entire community. In order to aceu-
ratelv measure the gains or losses made
in retail business, we have tabulared
the gross sales reported by the retail
outlets in Templeton to the Stare
Board of Equalization for the purpose
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RETAIL BUSINESS
COMPARISON

Based on total Sales Volume

during 21 months before and after
opening Templeton By-pass (July |,1953)
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This greph lustrates the percentage increass or decrease in volums of retall soles in Templeton ax
compared with San Luls Qblspe County duting o sdmilar period of Hme

of paying sales rax. These figures pro-
vide an accurate basis for making a
comparison of the business gains or
losses before and afrer a specific date.
In this case, the date used in the time
when through highway traffic was re-
moved from the business district in
Templeton.

From a mathematical standpoint, the
gains or losses in the volume of gross
business before and after this date
might represent the degree of influ-
ence the highway change has had
upon retail business However, there
are cconomic factors which can infiu-
ence the mathemancal answer and
they must be interpreted in order to
derermine their relative weight in pro-
viding a more realisric analysis on the
success or failure of retail business.
This study, an economic analvsis, is
not based entirely upon the mathe-
matical answer. Ir s our 2im to con-
sider all factors having an influence
upon the general economy of the
community,

The first step in analyzing the “he-
fore” and “pfrer” gross sales volume
is to determine whether the gains or
losses of retail business in Templeton
follow the trend normally expected
during a given period of tme In
order ro make this analysis we have
made a comparison with the gross

m}nml: of mml business in San Luis

Scope of Study
The oime period covered by this

economic study covers a total of 314
years, which permits a comparison of
21 months before and after the re-
moval of through traffic from Tem-
pleton. July 1, 1953, has been used as
the date scparating the before and
after time because it coincides
closely with the date when the by-
pass went into effect. The gross sales
reported by each retail outler have
been tabulated for the study period.
As a protection to the individual busi-
nesses, this report shows business gains
and losses through percentages.

Trpes of Baslness

Retail ouders such 25 service sta-
tons, cafes and bars are the type of
businesses most frequently patronized
by the highway motarist. In order to
determine if the removal of through
traffic from Templeron has had a di-
rect cffece upon those businesses
which might derive part of their in-
come from that clientele, the gross
sales of service stations, cafes and bars
are shown separately from all other
retail business. The remainder of re-
tzil outlers in the community are

California Highways



grouped rogether under an “all other”
classification. These retail outlets con-
stitute the majority of the business in
the community and are dependent
wpon local patronage for their soccess.
Business Comparison

A comparison of gross retzil sales
in Templeton, before and after the by-
pass, with similar sales throughout San
Luis Obispo County arc listed in the
rable below. The percentages in this
rable are alko shown in the accom-
panying charr to portray the differ-
ences in business volume for the vari-
ous rypes of business.

Som | uic
Templeron Obispo County

Total sales 4.13% gain 15467 loss
Service

stations . 12,129 loss  10.30°] loss
Cafes and
bars 11.90% loss  22.86°% loss

All others 3.66% gain 14.687%, loss

During the 21-month “before and
after” comparison, San Luis Obispo
County suffered a retail business de-
cline of 15,44 per cent, whereas Tem-
pleton enjoyed an over-all business
gain of 4.13 percent after the remowval
of through teaffic from the commu-
nity. Although state-wide gross retail
sales have not been included in the
accompanying table and chart, it is
interesting to note thar during this
same comparative period, total retail
business in the State increased 6.16
percent. This comparison indicates
thatr San Luis Obispo County was in-
fluenced by economic factors not oc-
l:'uning on a statc-wide basis. Like-
wur., the similarity in business actvity
in Templeton as compared with the
Stare during this parvicular period of
time indicates that Templeton appar-
enty was not subjected to the same
economic influence which seemmgly
affected the reainder of the county,
or at least a major portion of it

Military Influence

Sound judgment and conclusions re-
sulting from an economic study are
dependent upon a tHbhrough investga-
tion and an amalysis of any factor
which is capable of influencing the
economic status of the local area. Such
a factor was the military influence as
a consequence of the three Army

and Public Works

camps located in this arca; namely,
Camp Roberts, at the northerly
boundary of the county near Paso
Robles; Camp San Luis Obispo, in the
central portion of the county near the
City of San Luis Obispo; snd Camp
Cooke, in Santa Barbara County, lo-
cated a relatively shont distance from
the beach communities in the south-
erly portion of San Luis Obispo

A special report was requested and
prepared by the Sixth Army Head-
quarters listing the total military =nd
civilian personnel stationed or em-
ployed at each of the three Army
camps during the time covered by this
study. Their report shows a remark-
ably close relationship between gross
business in San Luis Obispo County
and flucruations in personnel strength
ar the Army installations.

During the 21 months “before”
July 1, 1953, the roral personnel in
these Army camps varied from 18,874
to §3,319. The addition of this buy-
ing power to the San Luis Obispo
Councy population of 52,000, ndicates
almost a 100 percent increase in poten-
rial sales.

Army Personnel

The military bases provided a lim-
ited number of living quarters. The
personnel residing on the base gener-

ally do not patronize retail outlets in
the “all other” classification. How-
ever, this group does patronize the
service stations, cafes, and bars. Actu-
ally, their purchases follow a patrern
similar to the type of merchandise sold
to highway motorists. Perhaps the one
notzble exceprion to this comparison
is the volume of business the local au-
tomobile dealers derive from all per-
sonnel at the nearby Army camps.

The large number of residential
units in San Lus Obispo County oc-
cupicd by the families of personnel at
military installations indicate thar the
rerail outlets dependent upon local
business such as clothing, fumiture,
appliances, etc., also bencfited from
this “extra” hujring power in the
county.

On July 1, 1953, the personnel
strength at the three Army camps was
32,727. Within the following six
months, the total personnel at the
three camps was reduced to approx-
marely 1,000 and has remained around
that figure for the entire “after” pe-
riod of this study. It is an unusual
coineidence that the drastic change in
the military situarion took place at the
same time the bypass of Templeron
was apened. The removal of the mili-
tary buying power unguestionably
was the principal cause for total busi-

View of Templetan business district aloag old highwoy roste. Note lerge fesd and grain
building fn laft portion of phefe.
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ness receipts in San Luis Obispo
Coonty to decrease by 15.46 percent
during the 21 months after July 1,
1953. Although the service stations,
cafes and bars throughour the county
suffered quite heavy business losses,
the greatest loss to the county resulted
from the decrease in business receipes
of those retail outlets representing the
majority of business and having the
greatest impact upon the economy,

Considering the influence which the
military installations have had upon
the economy in San Luis Obispo
County, the problem of this economic
study is to disringuish between the in-
fluence of the military installations
and the effect of rerouting through
traffic in Templeron. This community
did not have the facilities to provide
housing for families of the military
personnel. As a consequence, the ma-
jority of retail outlets in Templeton,
which derive their income entirely
from local trade, did nor enjoy rhe
benefits of the military purchasing
power, while it existed in the counry.
A limited number of retail outlets
such as service stations, cafes, and bars
were in a positon to increase their in-
come by the influx of military person-
nel in the area; however, their gains
did not have any appreciable effect on
the general economy of Templeron.
Therefore, the milicary installations
did not become a factor influencing
the economy of Templeton, aside
from the business gains enjoved by a
small number of retall ouclets. Any
major change can rherefore be con-
sidered as 2 result of the highway
by pass.

Service Stations

A comparison of the gains and losses
by the different types of businesses as
shown on the accompanying chart re-
veal that service stations were the only
type of business where a similarity
was shown between Templeton and
the county.

Twao major factors capable of in-
fluencing service seation business in
Templeton occurred almost simulea-
neously; the removal of highway
traffic and a large number of military
personnel from the general vicinity.
If the military change was responsible
for the 10.30 percent loss to service
starions throughout the county, then

26

that portion of the 12,12 percent loss
in Templeton in excess of the county,
amounting to 1.82 percent, might well
be attributed to the removal of high-
way traffic.

In consideration of those factors
which have a bearing on business
activity, we cannot overlook mer-
chandizing methods. In rthe case of
service stations, the new modern super
station is the tvpe which attraces the
highway motorist. Obsolete improve-
ments are a definite liabilicy m obrain-
ing business from the through traveler,
There are a number of the new super
stations in San Luis Obispo County,
but none of this type in Templeton.

Stations which provide good serv-
ice are going to retain their costomers
regardless of the age or attractiveness
of improvements. This type of cli-
entele consists primarily of local cid-
zens, and rthe rerouting of highway
traffic would have no effect on that
tyvpe of business,

It is quite possible that the absence
of new super service stanions in Tetn-
pletan could have caused the 1.82 per-
cent loss, even if the town had re-
mained on the highway route,

Cofes and Bars

The greatest loss suffered by any
one group of businesses in Templeton
and San Luis Obispo County were the
cafes and bars. The comparison of
gross business reveals they suffered a
9.04 percent greater loss in Temple-
ton than in the county, On a state-
wide basis, there has been a general
downward trend in liquor and bar
business during the past two years.
Considering this fact, local economic
factors playv only a secondary role as
an influence on this type of business
because of the change raking place in
the general buying habits of the
public.

Like service srations, the cafes and
bars in Templeton undoubtedly bene-
fited from the personnel at the mili-
tary installations during the *before”
period. Therefore, it is reasonable to
assume they participated equally with
the county in the general decline of
cafe and bar business, However, it fol-
lows thar the 9.04 percent greater loss
suffered by cafes and bars in Temple-

ton was likely the result of other
influences,

Management, age and attractivencss
of improvements, and rerounng of
highway traffic are among the prin-
cipal factors which may have played
a dominant role in contributing to
the additional §.04 percent decline.
Exactly how much influence any one
factor may have had upon the success
of this type of business is difficult to
ascertain.

Majority of Business

The “all other” type of business
represents the largest number of re-
tail outlers in Templeron. This group
consists of such businesses as clothing,
hardware, furniture, feed and gram,
farm machinery, ete. Their success or
failure depends upon the parronage of
local customers, The tabulation of
husiness receiprs as shown on the ac-
companying table and chart reveals
that after the removal of through
traffic this “all other” group of rerail
business enjoved a 5.66 percent gain.
During the same comparative period
of time, the county suffered a 14.68
percent loss among the majority of
recail outlets, The difference of 20.34
percent indicates the stability of Tem-
pleton and the maintenance of a busi-
ness growth comparable to the State
as a whole. Tt also indicares a seli-
sufficiency nor too greatly affected by
the fluctuation of military personnel
in the county,

An unusually large percentage of
the toral retail outles in Templeton
cater exclusively to the needs of
farmers in the area. This type of busi-
ness does not depend upon the high-
way motorist or any other outside
source of income for its suceess, On
the contrary, the removal of highway
congestion males it easier for these
businesses to serve their customers,
The highway again regains its posi-
rion as a land service road and offers
to the people a traffic facility that had
heen destroved by the introduction of
excess rraffic.

CONCLUSIONS

In summarizing this economic study,
the following eonclusions can be mode:

1. Templeten, regordless of highway
reclignment, has kept poce eco-
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Employees Receive Twenty-five-year Awards

Fmplovees of the Division of Highways who became eligible for 25-vear

awards during June and July, 1953, are:
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nomically with the State in showing
o 4.13 percent gain for total retail
business,

2. Thot Templeton's 4.13 percent busi-
ness gain hos been achieved in
spite of o county business drop of
15.46 percont.

3. Although the service stofions, cofes
and ban followed the genercl trend
of the county, their losses did not
seriously offect the goins mode by
all other business. The 4.13 percent
goin in total business confirms this
foct.

4. In oddition to impraving local traffic
conditions, Templeton should bene-
fit in the future by its proximity to
the new expressway.

OREGON'S HIGHWAY SYSTEM

Oregon's highway system, accord-
ing to the Narional Auromobile Club,
currently contains over 35,000 miles
of roads, including forest, state, and
county roads,

DON'T LOSE YOUR TEMPER
If you lose your temper while driv-
ing vou may very well lose your life,

and Public Works

an Flemoriam

ROBERT C. McFARLAND

Robert C. McFarland, construc-
fion superintendent with the Divi-
sion of Highways for 25 yeors, suc-
cumbed in Son Jose on June 15th.
Mr. McFarland refired 2 years oge.

Mr. McFarlond first came fo work
for the Stote in 1928 os resident
enginesr of Ingot, District |, Red-
ding. Subsequently he served as su-
perintendent of on honor comp in
Kings Canyon-Fresno, Districc VI,
completing o highway ine Cedor
Flot. In 1943 he become superin-
tendent of Honor Comp 34 at
Burnt Ranch, Eureka District 1

Mr. McFarland was borm in Graf-
ton, Massachusetts, ond came o
Califernia early in the century. He
was educoted in the Bay area and
studied at Van der Noillen College
of Engineering, San Francisco.

e Is survived by his widow,
Gretchen Powell-McForland, and
two daughters, Glodys Rothie of
Oakland and Florence Bunker of
Coalinga.

Helen P. Klauser
Completes Quarter
Century Service

Twenty-five vears, all but a year
and a half with the Department of
Public Works, make up the service
record of Mrs. Helen P. Klauser, Sec-
retary and Administrative Assistant w
Frank B. Durkee, Director of Pubbe
Works. She re-
cently was awarded
her 25 vears’ serv-
ice pin.

Mrs. Klaoser
started her career
45 a junior stenog-
rapher in the Dis-

e trict [l office of the
' Division of High-
HELEN P. KLAISER ways in Redding.

She has worked in the Highwav Per-
sonnel Office, San Francisco-Ouakland
Bay Bridge Office, California Com-
mission for the Golden Gare Inter-
national Fxposition, and in the office
of the State Highway Engineer.

The late Charles FL. Purcell, Chief
Engineer of the San Francisco-Oak-
land Bay Bridge, asked her to serve
as his secretary in March of 1936. She
was Mr. Purcell's secretary for 12
vears, cight of which were while he
was Director of Public Works,

She has scen the director’s office
grow from 2 stafl of six to its present
force of 20 employees. The duties and
responsibilities of Mrs. Klauser’s job
are varied and munerous. Her knowl-
edge of the functions of each of the
divisions of the department. her loy-
alty, and her keen interest in her job
have made her a credit to the Depart-
ment of Public Waorks.

DON'T DRIVE WHILE DROWSY

Drowsing in a chair by an open fire
can be pleasant pastime. Drowsing at
the wheel of a moving car can be a
faral mistake. Dont drive while
drowsy.

GRADE CROSSINGS

As of June 30, 1954, there were 849
railroad grade crossings on California
state highways, During the preceding
vear 25 grade crossings were elimi-
nated by construction of underpasses
and overheads,
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ADDITIONAL FOUR LANES ON U.S. 40 IN SIGHT

Ar jis Auogust meeting the Cali-
fornia Highway Commission will con-
sider the adoption of a freeway rout-
ing for an 11-mile section of U. S,
Highway 40 from one mile northease
of Roseville to one mile east of New-
castle, Placer County.

Adoption of such 3 routing would
be a step toward the further four-
laning of US 40 east of Sacramento,

State Highway Engimeer G. T.
McCoy has recommended a route
which would run from a half o three-
quarters of a mile south of the present
highway.

A public meeting was held in Ao
burn on July 13th ar which informa-
tion was presented on varous possible
roures. Subsequently the board of su-
pervisors of Placer County adopred
a resolurion stating that further hear-
ings on the proposed route were not
necessary.

The recommended route would
leave the present highway just east

of the end of the Roseville Freeway
now under construction between Ben
Ali and one-half mile east of Rose-
ville, It would follow along Secret
Ravine, skirting Rocklin and Loomis
to the south. Near the end of Secret
Ravine it would tum northerly to by-
pass Newcastle on the east and con-
nect with rthe existing highway
spproximately onc mile exst of New—
castle.

Plans of the Division of Highways
call for construction of a four-lane
full freeway on this secton of US 40,
with provision for ultimate develop-
ment to six lanes. Ar cach important
public road a grade separation would
be provided so that the present county
road system would not be disrupted.

The present highway would con-
rinne to serve local traffic and would
be connected with the freeway by ap-
propriace interchanges,

State highway engineers estimate
that to construct a freeway on the rec-

ommended route would cost approxi-
mately §3,500,000, including rights of
way, Sart of construction wounld de-
pend on the avaglability of fomre stare
highway funds.

The 1955-56 state highway budger
containd an allocation of $900,000 wo
build structures for 2.7 miles of free-
way between one mile east of New-
castle and Elm Street in Anbum.

US 40 has been construcred as 3
multilane expressway for 8.1 miles be-
tween Auburn and Applegate, and
construction is under way on 2.7 miles
from Applegare to Heather Glen
under 2 $671,410 contract.

Adoption of a routing between east
of Roseville and east of Newcastle
would close the one remaining gap
in the freeway rourting of US 40 be-
tween Sacramento and one mile east
of Magra, near Gold Run, This is a
total length of approximarely 54 miles.

New Directory of ARBA Is Off Press

The 1955 edinion of American Road
Builders’ Association’s convenient
pocket-sized directory of “Hichway
Officials and Engineers” s available
for distriboton

I'Ius edition contains:

More than 1 ‘ﬂﬂmrnﬂ,l:u:[u’.md
zddrm of administrarive engmeers
and officials in the 48 state
departments and rthe Districe of Co-
lumbia.

2, Administrative personnel of the
Bureau of Public Roads, including the
heads of its division offices.
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3. Engincers and administrative per-
sonnel of toll road authorities.

4. Officers and directors of ARBA,
its seven organized divisions, and its
Washington headquarters staff.

5. A mbulation by states showing
highway funds expended during 1954,
as well s an estimate of expenditures
for highway construction and mainte-
nance during 1955,

6. A tabulation of states having leg-
islative authority to  construct toll
roads,

VEHICLES ENTERING CALIFORNIA

A total of 405,720 motor vehicles
entered California during June of this
vear as compared with the 378,607
that entered during June, 1954, re-
ports the Nartional Automobile Club,
Of the June, 1955, toeal, 376,689 were
passenger cars, 24,803 were commer-
cial trocks, and 4,228 were stages.

INJURED IN TRAFFIC ACCIDENTS
More than 678,000 persons were in-
jured in week-end rraffic accidents in
the United States during 1954, reports
the National Automobile Club,

California Highways



FREEWAY ROUTING THROUGH MORAGA VALLEY IS PROPOSED

The California Highway Commis-
sion will consider at s August meet-
ing the adoption of a freeway routing
for a section of State Highway Route
233 through the Moraga Valley in
Contra Costa County from Bollinger
Canyon Road just north of St Mary's
College o State Sign Route 24 near
Lafavette.

State Highway Route 233 was
added to the Srate Highway System
by the Legistarure in 1953 and is de-
scribed partly as being from Moun-
tain Boulevard near the inrersection
of Park Boulevard in Qakland to State
Sign Route 24 near Lafayvette, No
traversable route is maintained by the
State at present, and future develop-
ment will be entirely on new location,
including the section now under con-
sideration,

For the portion between Bollinger
Canyon Road and Sign Route 24,
Stare Highwav Engineer G. T. Me-
Coy has recommended what is known

4%

a5 the Reliez Road location. Ir runs
just northerly of St. Mary's College
through the Burten area and along
Reliez Road to a connecrion with Sign
Route 24 ar the Pleasant Hill Road
incersection. It would be a lictle less
than four miles in length,

A public meeting was held in La-
fayette June 15th to acquaint inter-
ested individuals with proposed loca-
tion studies. On July Sth the Board of
Supervisors of Contra Costa County
adopred a resolution approving the
recommended location and stating
that a public hearing by the Califor-
nia Highway Commission would not
be necessary.

Plans of the Division of Highways
eall for conseruction of a four-lane
freeway over this section with provi-
sion for an ultimare six lanes. Start
of construction wonld depend on the
availability of futare srare highway
funds.

| FREEWAY ROUTE RECOMMENDED
| BY STATE HIGHWAY ENGINEER

LIKES ROADSIDE PLANTING
SAM FRAMCISCO 11, CALIFORMIA
California Highway Commission,

Sacrammento, California

Gentremes: On my vacation this
summer, | drove down Highway 99,
and the oleanders planted in the cen-
ter of that highway, blooming and
waving in the breexe were a joy.

[ am sure they must give similar
pleasure to other Ca é’mmiq residents
as well as to our visitors, and T am
writing this note so you will know
that many of us appreciate the beanti-
fication of our highwaws.

Sincerely,
Lornaine Bovp

and Public Works

LIKES MAGAZINE
CITY OF FRESNO
PLANHING COMMISSION
Mu. Kewwera C. Apams, Editor

Dear Mr. Apans: Califernia High-
ways and Public Warks is an excellent
publication on highway planning and
constriction in our State. As a plan-
ner, I am keenly interested m highway
development, The technical marters
and data presented in your publication
are of extreme importance to me,

Very truly vours,

E. Boris Stamsmn

Director of Planning
City of Fresno

McCoy told the commission that
although construction might be some
time in the future, adoption of a route
at this time would enable the Stare to
determine its needs for right of way
before further development takes
place, particularly in the Burton area
and would also assist in community
planning.

A freeway routing for one other
section of Svate Highway Roure 233
was adopted by the commission in
September, 1954, It extends from
Mountain  Boulevard in  Alameda
County to Eastwood Courr near the
Contra Costa county line. In general,
it follows along Park Boulevard in
Shepherd Canyon,

When constructed, the proposed
highway will serve as an additional
connection between Oakland and the
rapidly growing central Contra Costa
County area as well as an important
connection to the north, south, and
east,

iﬁ‘ﬁt FAYETTE Ta Oakland
Ohe ﬁ‘
fﬁ&

To
Walnut Creek

LETTER FROM TORONTO
ONTARIO
DEPARTMENT OF HIGHWAYS

Kexnern C, Apanis, Editor

Dear Sir: I have been on your mail-
ing list for many years. | feel that 1
have been remiss in not writing to you
hefore, expressing my thanks.

- Your articles are well prepared and
the publication is issued in excellent
form. The technical information made
available is most valuable and inter-
esting.

Yours very truly,

C. A. Rospins
Services Manager
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Automation

Machine Computations
Save Engineering Time

By SAM OSOFSKY, Supervising Highway Statistician, and
R. K. BREECE, Assistant Engineer of Design .

ONE or the most persistent boetle-
necks which has challenged the Cali-
fornia Diviston of Highwavs in its
effort to produce the engineering
plans for an expanded highway con-
struction program 15 the routine, time-
consuming chore of computing trav-
erses and making other engineering
calcalations. The time required to
make and check these caleularions
manually is not only costly in dollars
and eents, it also represents a consid-
erable drain on skilled engineering
manpower which ideally might be de-
voted to more productive tasks,

For the past 19 vears the Division
of Highways has utilized electronic
computing machines for tabulation
and solution of many problems. The
machines have been employed in the
analysis of origin and destination sur-
vevs, of construction and maintenance
costs, traffic accident reports, person-
nel statistics, road life studies, road in-
ventories, statns of highways and for
many other tasks,

Aoware af the rapid development
and extended use of electronic com-
puters and automaric calculating proc-
gsses in scientific, industrial and busi-
ness  fields, the division has been
secking methods to short-cur the ex-
pensive drudgery of manual calcula-
tions.

In January, 1935, the writers were
assigned the task of finding which, if
any, calculations made by engineers
in the 11 distriet offices of the Divi-
sion of Highways could be adapred to
machine computation, There is lirtle
doubr that complere antomation would
be possible for many problems on the
complex and expensive electronic
computing machines now available.
The immediate target, however, was
an approach to automation through
the use of equipment already available
in the tabulating section of the Cali-
fornia Highway Planning Survey.
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The key to the problem was found
in a procedure developed by the Inter-
national Business Machines Corpora-
tion for obtaining the sine and cosine
of a bearing accurate to seven decimal
places, making traverse computations
possible.

As a result, the Division of High-
ways is now solving by machine cal-
cularion eight types of traverses, cov-
ering the great majority of traverse
waork encountered in division opera-
tions. These eight problem types now
being processed are as follows:

1. Traverse compuration where all
sides and bearings are known,
This may be used for original
computations in coordinating a
traverse or as a check of original
COMPUCALIOnS.

2. Traverse computation where the
lengths of two sides are un-
Lnown,

3, Traverse computation where the
length of one side and the bear-
ing of another side are unknown.

4. The problem described as Type
| where, in addition, the area

within the closed traverse is de-
sired.

. The problem described as Twpe
? where, in addition, the ares
within the closed traverse is de-
sired,

6. Traverse compuration where the
length of one side and the bear-
ing of that same side are un-
known.

7. The problem described as Type
i where, in addigon, the area
within the closed traverse is de-
sired.

8. The problem described as Type
i where, in addition, the area
within the closed traverse is de-
sired.

5

The process developed depends on
a modified IBM FElectronic Calculator,

Twvpe 604. However, the following six
other types of conventional equipment
are also required in the process:

Type 024—Key Punches

Tvpe 056—Verifiers

Tvpe 077—Collators

Type 081—-Sorrers

Type 402—Tabulators

Type 513—Reproducing Punches

To process all eight problem types,
61 separate steps are taken using the
above equipment, and 13 different
wiring panels are utilized m the Type
604 Calculator. Some of these panels
accomplish more than one function,
requiring an addirional pass of the
cards through the machines, due to
the limitation of the machine in some
cases or the limitation of the capacity
of the IBM card in others.

Since almost all craverse calculations
are done in the various districe offices,
this procedure was made available to
certain districts on a trial basis and has
now been extended to all districts.

To make use of this service, the en-
gineer in the district office, when con-
fronted with a traverse such as the
typical example shown in Figure I, fills
out a portion of a traverse sheetr with
the necessary data, as shown in Figure
H. However, instead of making the
usual routine computations, he goes
on to more productive work, These
traverse sheets are gathered up and
mailed to headquarters daily, making
nse of air mail where this will mate-
rially shorten the time in transie

When the traverse sheets reach the
rabulating section, the data are first
punched on cards, one course to a
card, The cards are verified by a sec-
ond punching eperation and are then
ready for the calculator,

The bearings are reduced to radians,
the sine and cosine computed by the
formulas:

California Highways
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and the results punched on the cards
in one pass of the cards through the
calculator,

Mechanically this was facilirated by
a facroring process and the applica-
tion of the formula in the reverse di-
rection, The following is a portion of
the factored formula used for the sine;

SineK:X[C;—|—X§(E'3+XE

(0 £ X0 C,x"zg';) n ]

This tvpe of factoring lends irself
to repetitive instructions to the Type
604 Caleulator and makes it possible
for both the sine and cosine to be pro-
duced in one pass of the cards. The
repetitive instructions slow the nor-
mal speed of the caleulator from 100
cards 2 minute to approximately 23
cards a mmute. The caleulator being
used las available 60 programs or in-
struction steps, approximately 30 of
which are repeated 15 times to get
the sine and again to get the cosine.
John A, Haller, of the research sec-
don of the California Highway Plan-
ning Survey, who did most of the

and Public Works

nw

a 14‘40

1
NS _w_|:|:rr,IliEIII

program planning for the traverse
computations, developed a procedure
which combined the boards producing
the sine and cosine with the hoards
to convert degrees, minutes, and sec-
onds to radians, In this revision of the
original IBM procedure, he also pro-
vided for the functions of angles up to

180 degrees and, in order to maintain
the desired accuracy, utilized the rela-
tionship sin X = cos (90 —X) to keep
the radian value under one, This was
necessary due to the limited capacity
in the calcularor,

After the sme and cosine are de-
veloped and punched onto the cards
for all known bearings, the cards are
processed to obtain latitudes and de-
partures. for all courses
where both the distance
and bearing are known.
It was found thae ie was

#——Figure |—A typical troverse
with the length of twa sides un-
known, The tobulated solution iz
skown in Fig. NI,

within the capacity of the caleulator
to obrain both the latitude and depar-
ture in one pass of the cards through
the machine at a speed of 100 cards
per minute.

For problem Tvpe 1 (traverse com-
putation where all sides and bearings
are known ), no further processing is
required except thar the cards be
placed in proper sequence by use of
the sorter and then printed ar the rate
of about 40 lines per minute in the
tabulating machine,

Figure ll—Somple fraverse sheef for the traverse shown in Fig. | os submitted by the angineer
in the district office
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A sample of the tabulation which
is returned to the originator of the
traverse is shown in Figure 1.

Where the lengths of two unknown
sides are involved (Problem Type 2),
the following formuls is solved by ad-
ditional processing in the various ma-
chines:

x—_ =D EDecos V¥ —ZELsn ¥

sinXcosY —cosXsn¥ _

In the Type 3 where the
length of one side and the bearing of
another side are unknown, the follow-
ing formula is solved:

¥F=ZEZDsn¥Y 4 Xl cos ¥ =

V{ED sn ¥ + =L cos Y —
(EL)* — (ED)* + X*®

This results in two solutions, both of
which may close the traverse. The
two solutions are listed as two con-
secutive traverses and returned o the
engineer, who, by inspection, can
casily select the ratonal solotion.

The unknown bearings in problem
Types 3 and 6 are solved by the use
of the are sine series:

It is interesting to note that wher-
ever possible each unknown is calcu-
lated separarcly instead of using a
forced closure procedure. This pro-
vides an additional check of the work.

To illustrate the use of some of the
auxiliary equipment 1 general pro-
cedure used for problem Type 4 (all
sides and bearings known, buor area
desired) s indicated as follows-

At the completion of the second
pass of the cards through the calcula-
tor which developed latitudes and de-
partures, the cards are brought o the
sorter to extract cards for circular seg-
ments, The remaining cards are sorted
additionally on colummns identifying
the problem types, disrict, group,
batch, traverse number, and course
number,

Problem Type 4 is then extracted
and processed through the collator, ar
which point a blank ecard is inserted
behind each traverse. The area of the
traverse is later summarized on this
card. All pairs of radii are extracted
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TRAVERSE COMPUTATIONS
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mputotions. Tabulation resulting from processing the froverse shest shown in Fig. |1
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Morth
Progressive

L]
13462910
1]

13468910

= e e

13476107

-

1

13470804

¥
L
L

134?4&511

13451ﬁ59

L)
L]

]
134484.09

]
v

134629£11

Enst
Totaly
i

i
26458129

-

264581129

1
26465326
i

1
]

26470629

i
)
|

26477091

25454594

L]
25434ﬁ57

[}
251551?9

33



and each pair replaced by a card con-
taining the sums of the latitndes and
departures of the pair. The area within
the traverse is then computed by use
of double meridian distance and re-
corded on the blank card. Cards for
circular segments are processed sepa-
rately through the calenlator to ob-
tain the ares of the arcular segments
utilizing the following formuka:

R Delra in radians — sine

delta)

Ar the completion of the rwo phases
the cards are again processed through
the collstor to replace the radins pairs
and insert the arca segment cards
their proper places. Cards are now
ready to be processed through the
Type 402 Tabulator which provides
the listing shown in Figure [11.

Solving for unknowns in a traverse
requires the use of the tabulator and
Twpe 513 Reproducing Punch which
summarize the data to be used in the
above indicated formulas, Caleolation
of these formulas requires several
passes, due to the limired capacity of
the caleulator,

In order to hold some of the resules
of the caleulation, the Type 077 Col-
laror is wsed to insert blank cards be-
hind the stcummary cards which are ob-
tained in the reproducing punch in
conjunction with the mbulator. Sub-
sequently both the collator and the
reproducing punch are again used to
first march and then reproduce the
calculated dara onto the origmal card
forms.

Afrer all the calculations have been
completed and the traverses have been
listed they are separated by district
and mailed. As a general mle, the
traverses are processed and mailed out
the same day they are received.

In general, no imspection or check
of the finished tabulation s made be-
fore mailing. The users of this service
have found that a derailed check of
the computations 15 not necessary. A
check of the traverse sheet before sub-
mitting it for compuration, together
with an inspection of the error of
closure, end coordinares, and closure
to end coordinates on the completed
tabulation will in general show up any
significant error,

Area —
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Oparators of woark of the Type 404 Caleulotor

The whole procedure calls for a
somewhat different approach to the
problem of traverse calcudlations on
the part of the engineer who is used
to solving one traverse before going
on to the nexe. To obeain maximum
benefits from the new service, he must
plan his work so that he writes as
many independent traverses as possible
for one portion of the work and then
goes on to other sections of the job
while the computarions are being done
for him. The change from the usual
procedure may be difficulr for the en-
gineer to get used o ar fAirst, but the
saving in time dnd money makes it
well worth while.

From a tabulating standpoint the
volume of cards handled m these
problems is small. However, since cal-
cularions are repetitive In nsture it s
possible to prepare hoards which are
kept wired permanently for the van-
ous steps of cach problem tvpe.

Estimates of cost have been made,
based on the small volumes handled
to date, It has been derermined that in
addition to relieving engmeering per-
sonnel for more productive tvpes of
work an actual saving in dollars and
cents is achieved, The cost of traverse
caleulations as performed manually

has been estimated at 13 cents a course,
exclusive of checking; when processed
through the presently available 1BM
equipment the cost is approximarely
§ cents a course,

The machine calculation cost in-
cludes a pro rata charge for machine
time on presently installed equipment
in headquarters. As the rental cost for
only one of each of the diffcrent
tvpes of machines neccsary  for
punching and processing the raverse
dara would be $1.500 per month, it
5 planned to perform the work in
Sacramento. As long as rapid service
s provided to the vanous districrs, the
existing arrangement is considered the
maost practical under the present work
load and even under a considerably
increased work load

With the development of these
traverse calculations completed, the
authors are turning their attention to
the problem of earthwork calcula-
tions, traverse adjustments, and other
tvpes of routine engineering caleula-
rions, which we hope will bear equally
fruitful results,
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Drecast Curos

An Experimental Project
On US 40 in Placer County

By BLAIR GEDDES, District Traffic Engineer

P ECAST white reflective curbing was
“-.lled recently at several locations
jr|..~'i‘[‘*_]":;r 40, in Placer County, between
:;:':I purn and Applegare. _
" his latest endeavor of the Califor-
. pivision of Highways to improve
e isibility of roadway delineation
Irhf-' "e of a series of such continuing
'55‘:?1:5 chroughout the State.
R f;-],,g gsual curb delineation on Cali-
nia state highways has consisted of
for lled asphalt plant mix curb painted
¢ "fm or recessed concrete curbs with
wh recesses painted white. Research
the his field to improve visibility and
mdrm:c curb construction and mainte-
b ¢ costs has included cxperimental
fm;,nntiun of nonbarrier curbs with
:-T.‘m-:werse striations secured through
Spggi;ﬂ _ﬁ.['l.lbhl.‘i'lg PIMEIUIE+. )
The work reported in this paper is
1 California test of a curb-type which
has been uged b}f the State of New
Jersey for several years. .
The installation was divided mnto
two distincr parts. The first part in-
volved 1,422 lincal feet of double-
faced divider curb placed on top of
existing  surfacing along th‘? center
line of a narrow paved median area.
The second 'Pa]"[ Cﬂnﬁiﬁtﬁd of ]..,"]‘U:"
lineal feer of a single-faced curb, Sim?-
lar in eross-section to the California
Standard D3 curb which was placed
partl on existing surfacing and partly
N prepared concrete base in nine sep-
irate curh noses at Crossovers mn the
E!::il;m area of the divided express-
,LL!S 40 in this particular area is a
v 'tmru, divided highway with a median
_T;lli'lug from an 8-foot paved area to
i Unpaved width of 36 feet between
tr“‘f“ edges of pavement. ﬁ?lth-:rugh it
Th‘:‘ “Ises fairly rough terrain between
. Liog and 2.000-foot elevations,
:., Erades of the two roadways are
ur:“_’tﬂll}‘ the same and the median
tiy, ' depressed, in the unpaved por-
;;HrR' only  sufficient for drainage
HI'EES‘

o
d Publie Works

UPPER Spreading martar for curb secfion. LOWER Leveling device far fruing up curb.

The majority of the intersecting
roads are ar acute angles o follow
contour lnes of the various slopes,
with resnlting large intersection areas.
Local practice developed into cutting
across the median area rather than to
proceed into the crossover proper.
Where such movements appeared nu-
merous, curh noses were planned o

delineate the crossover area and dis-
«courage the improper movements.
The precast sections were manufac-
tured at the South San Francisco plant
of the vendor, the P. Grassi-American
Terrazo Company, and were cast in
concrete moulds on high frequency
vibrating tables. A mix of white Cala-
veras cement and aggregate consisting
of erushed Sonora white marble from
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UPPER—Day view of curh nese offer indallation. LOWER—Night photogroph of same project.

adjacent roadways of from 0.2 foor
to 0.4 foor which created a transverse
slope across the median, To eliminace
ponding of water on the high side
duri;ng storms, 2 4-inch opening was
left every 50 feet to provide cross
drainage. The resulting gaps arc
hardly noticeable st normal driving
speeds on the adjacent roadway.

By the nime that the divider section
was complered, the curb bases ar the
various nose locations were cured suf-
ficiently to begin installation of the
curb sections. Seven ok the noses were
of an B.5-foor inside radivs, six sub-
tending a central angle of 170 de-
grees 28 feet and the seventh 176
degrees 11. The t™wo remaining
noses were | foot inside radius for

and Public Works

an arc of 165 degrees. The 8.5 radius
sections were cast in arcs of 45 de-
grees each with the fourth section of
each nose subrending the required re-
maining arc. The !-foot radius sec-
tons were cast to the full required
165 degrees. The balance of each m-
stallation was completed with the
standard 5-foot 4%-inch straight sec-
tions, The length of these sections was
controlled by over-all span of 10%
inches for each ser of reflecting vanes
and the lengths of sections were set
up in muldples of the vane sets to at-
min cononuity of desien, In installing,
the curved portion was first placed
and then the balance of each side of
the nose was completed.

The curb section weighs approsi-
mately 33 pounds per foor or about
282 pounds per S-foor 434-inch sec-
tion. This, with the weight of the lift-
ing rongs, amounted to about 160-
pound lift per man in seming the
sectons o place,

Prodection Deccleroted

While the handles were at a heighe
to utilize the best lifting positions, it
was noticeable thar producrion de-
celerated during the latter half of each
shift. It appears that a reduction in
length would accomplish two objec-
tives; first, a lighter lift per section
would probably allow a more uniform
rare throughout the day and result in
increased footage per shift, and sec-
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ond, where grades must be varied to
match existing surfacing a berter march
could be made. Where provisions are
included m original planning, much
effort to achieve a smooth grade line
to mateh the pavement grade will be
eliminared.

The finished job is pleasing in ap-
pearance and presents a startling con-
rrast with the existing pavement. The
contrast is more noticeable at night
than in the day time, and while obser-
vations onder rain have not vet been
made, the visibility factor during final
cleanup when the curb was wert from
washing indicates that the most
pronounced effect will be in stormy
weather when headlights under ordi-
nary circumstances are the most nef-

fective.
Repid Installation

While the increased visibility fac-
tor 1§ one which should improve
safety, the cost of installation must be
weighed against the benefits derived,
On whollv new construction where
form protection is minor, the compe-
tition with other tyvpes and methods
will require careful consideration.
There 1s a field, however, where the
present method i3 wirthour comparison
and that is in areas where curbs must
be superimposed on existing surfacing
under traffic conditions. The rapidity
with which an installadon can he
made will sabject the traffic on the
road to a minimum of inconvenience
during the construction period and
will have the completed insallation in
service almost before forms could be
set for cast-in-place curbs.

38

UPPER LEFT—Unlooding curk sections, UPPER RIGHT—Driving onchor steel for center divider,
LOWER—Setfing section of cenfer divider.

Due to the limited foorage involved,
the acrual costs of the work per-
formed do not provide a sufficient
basis for estimating costs of futore
work, Valnable experience was gained

on this project. Decision as to further
installations of this rvpe will be de-
ferred pending an observation period
o ascertain the degree of traffic safery
benefit,

California Highways



Cost Index

Expected Rise in Construction Costs
Begins During Second Quarter 1955

By RICHARD H. WILSON, Assistant State Highway Engineer;

H. C. McCARTY, COffice Enginser;

JOHN D. GALLAGHER, Assistant Office Engineer

s TATE HIGHWAY construction coses
which have been relatively stationary
since the fourth quarter of 1951 broke
during the second quarter of 1955
when such costs, as reflected by the
California Highway Construction Cost
Index, jumped 12.2 percent above the
Index for the first quarter of 1933,
The Index for the first quarter of the
vear stood at 189.3 (1940 = 100}, dur-
ing the second quarter it rose 2301
index points to 212.4,

During the past three vears high-
way construction costs have under-
wone only minor ups and down, even
in the face of rises in material costs
and continued increases in wage rates
and fringe benefits to labor. Competi-
tion among contractors has been keen
during the last few years and it has
been felt that this has been the chief

THE CALIFORMIA HIGHWAY CONSTRUCTION
COST INDEX

Cosf
Yeor Indax
1940 __ S S 100.0
1941 _ 125.0
1942 ; TTpp— 157.5
1943 - __ 156.4
1944 [ 177.8
1945 e 179.5
19464 e 1797
1947 i .. 2033
1948 216.6
ey o et 190.7
TR oo 176.7

(18t Quarter 1930—160.4)
1951 : i e
(4th Quarter 1951 —245.4)

1952 } B 224.5
1953 i ey 216.2
1954 {1st Quarter} 199.4
1954 (2d Guarter) __ 189.0
1954 (3d Quarter) 207.8
1954 {4th Quarter) 192.2
1955 (st Quarter) & 189.3
1955 (2d Quarter) _ N24

cause in keeping construction costs
from rising. However, bidders have
evidently reached the limits in devices
for cutting prices and trimming

and Public Works
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(Juer 1 To June3a)

profits and the effeces of nsing labor
and materials costs will now become
apparent in bid prices,

This point which was reached in
the second quarter of 1955 has been
anticipated by this department during
the past year and it is our opinion that

the rise 1 construcrion costs will con-
tinue for some quarters to come,

The accompanying tabulation shows
the California Highway Construction
Cost Index by wyears from 1940
rhrough 1933 and by quarters for
1954 and (935,
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CALIFORNIA DIVISION OF HIGHWAYS AVERAGE CONTRACT PRICES

Road- | Crusher | Plant | Asphalt | PCC PCC Bar Struec-
way run mix | concrete| pave- | struc- | rein- tural
excava- | base, | surfac- | pave- ment tures ing steel,
tion, ing, ment, steel,
nEr | per per per per per per par
‘ e, yd. tom ton ton cu. yd. | cu.yd. | b, b,
1940 .. ... $0.23 | $1.54 | $2 13 | $2.97 | $7.68 | $18.33 S0 040 | 50 0B3
ma ... 0.26 | 231 2 84 3 18 T.54 | 2331 0. 053  0.107
1949 . 038 2 81 402 4 18 962 | 2048 0,073 | 0O 103
1943 042 2 26 ) ] 476 11.48 | 31.78 0059 | O 050
s o e 0 50 2 45 4.10 4. 50 10 46 81.99 0 D64 0.132
1946 . _ 0.51 2 42 4.20 4 BB 10 .90 37.20 0 05D 0.102
1946 041 245 £ 0D 4 68 9 48 aT.38 0 060 0. 099
1947, . 0. 46 242 4 32 5. 38 12 38 48 44 0. DB0 0 138
1948, 0,65 243 4. 30 6.38 13 04 45 86 L] 0 136
1949. 0.49 | 2 6T 1.87 4 64 12 28 48 67 0 006 0 117
1650 e 0.40 | 2 36 4 26 378 11 11 43 45 0 079 0 094
@51 . . .. 0.49 | 2 82 4 34 500 ( 1221 | 4722 | 0102 | O 159
1953 o 066 .99 6 00 438 13,42 | 4B OB | 0 098 | 0 150
i T et 0.51 | * 14 5 31 4 58| 1274 | 5059 0093 | 0133
1st Quarter 1964 045 225 423 478 14 BB 47 52 0. 092 . 136
2d Quarter 1954______ | 0.358 209 4.29 5 18 14.28 47.12 0. 093 0 114
3d Quarter 1954 [ 0.43 1.85 4.68 T 00 12 83 49 59 LEREE 0.162
4th Quarter 19564 0 85 178 .88 1313 45 08 D 054 0.136
1st Quarter 1955 0.39 1.69 466 _._____. 13 44 40 66 0085 0. 140
2d Quarter 1955 | 042 199 5.38 |- 14 46 51 .36 0 098 | 0 136
I ]

* Unireated rock base substituted for crusher run bose af this paint.

Inspection of the average unir prices
bid during the second quarter of 1953
for the eight items upon which the
California Highway Construction Cost
Index is based (see accompanying tab-
alation) show marked increases for
every item except structural steel. No
bids were recetved for asphalt con-
crete so it does not enter the picture.
Roadway excavation rose from $0.39
to $0.42 per cubic yard, a rise of 8§
percent; untreated rock base was up
18 percent, from §1.69 to $1.99 per
ton; plant-mived surfacing rose a simi-
lar amount: 18 percent, from §4.55 to
$5.39 per ton; Portland cement con-
crete pavement was up only 7 per-
cent, §13.44 to $14.46 per cubic yard;
structure concrete made the greatest
jump, 26 percent, from $40.66 1o
$51.36 per cubic vard: bar reinforc-
ing steel rose only 3 percent, from
$0.095 o 80.098 per pound; -and
structural steel dropped 3 percent,
$0.140 to $0.136 per pound,

It is a foregone conclusion that
under the recent wage increases given
to labor in the steel industry steel
prices will rise appreciably in the
immediate futore. During the month
of July a raise of §7.50 per ton ($0.004
per pound) was placed in effect.

The accompanying chart showing
the California Highway Construction
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Cost Index, the Engineering News-
Record Construction Cost Index and
the United Srares Bureau of Public
Roads Composite Mile Index com-
pares the three all reduced to the
1940 = 100 base.

The Engineering News-Record In-
dex which comprises all types of con-
struction is nation-wide in scope. For
the second quarter of 1955 this Index
was up 1.2 percent over the first quar-
ter of 1935,

The U. S. Bureau of Public Roads
Composite Mile Index was down 0.4
percent in the first quarter of 1955
from the fourth gquarter of 1954,
Figures on this Index for the second
gquarter of 1955 are not available at
this writing.

To presenr 4 gauge on comperition
among bidders there are attached tab-
ulations of the average number of
bidders for various sizes of road and
bridge contracts for rthe first six
months of 1955 and for the fiscal year
from Juoly 1, 1954, to June 30, 1955,
It will be noted that the average num-
ber of bidders is down slightly from
the preceding fiscal year and for the
first six months of 1955 ir is consid-
erablv below the first six months of
1954,

On June 30, 1955, there were 800
contractors prequalified to bid on
state highway projects with an esti-
mated combined bidding eapacity of
§1,593,850,000.

MUMBER AND 5IZE OF PROJECTS, TOTAL BID VALUES AMD AVERAGE NUMBER OF BIDDERS
{July 1, 1954, to June 30, 1955)

— = = i
| F50,000 F100,000 $250,000 2500,000 |
Project volume Up to [ o o to ta Cwar All
F0,000 S100,000 Fe60,000 £800,000 | §1,000,000 | $1,000,000 | projects
Road projects
HWo. of projects. ... 144 aT 54 20 15 ] 277
Total vafue* _______ 32,555,038 | 52,733,008 | SB,T44.838 §7.026.643 kﬁ[ﬂ.mﬁ!l ] $7,888,196 |$39,200,848
Avg, No. bidders_ 4.6 .4 0.3 5.3 8.4 | 10.2 5.2
1
Structure projects |
No. of projects. . __ a2 12 8 2 1] 2 58
Total value® _______ $614,604 $T69,181 | 51,237 519 $728,252 | §1,660,034 | 58,194 600 $13 204 180
Avg. No, bidders. ... 6.1 B.5 8.6 6.5 6.5 T3 8.4
Combination projects
No. of projects_ . __ N 1 14 18
Totul valos® . . . A R L §726,649 330,040,168 530,708,617
Avg, No. bldders [ .| . . .. | I 1.0 7.8 T.5
i
Bummacy I
No. of projects._____ 176 i a2 23 19 | a2 251
Total value® ______ | §3,170.073 | §2.008,196 | §9,972,168 | 67,763,798 612,698,104 #46,112.,071 $853.9219.630
AvE. No, hidders_ 4.7 6.2 6.7 6.2 T.8 a4 | 5.6
* Bid items anly.
Total Average Bidders by Months
= - 2 g
| | Avg. for
Tan. | Fab, . Mar. Apr, May June aix months
98 __| 8.5 | 5.8 a7 5.5 I 6.0 4.4 5.3
T.6 8.4 | 8.8 68 | 6.7 6.3 7.0
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NUMBER AND SIZE OF PROJECTS, TOTAL BID VALUES AND AVERAGE MUMBER OF BIDDERS
{January 1, 1955, to June 30, 1955)

— — e —
50,000 104,000 £206:0,000 500,000
Project volums Up to to to o to Over All
350,000 F100,000 $as0,000 500,000 @ 51,000,000 51,000,000 projects
Rond projecis
Ho. of projects___ . aTe ™ & 48 [ a8 ) S0d
Tatal value®. $4,672,924  B0,4TRS6% (914,840,000 §11,023.561% §16,040,TT6 |§11,946,8T8 (B63,996,069
Avg. No. bidders__ .| e 5.8 6.2 7.3 B.4 B.7T 6.9
Biructure projects
HWo. of projects______| 4% 18 s B B8 & 59
‘Total value®. 977,685 | $1,081,8219 | £2.227.655 | $3.215,127 | 35,400,356 511,091,149 |223.145,195
Avg. No. bidders. 6.1 8.8 1lo0.3 10.6 B.1 B.0 1.7
Combination projects |
Fo. of projects. ... i 2 8 an
Total value® belad' e o [Tt g | Y 31,647,176 (363,662,725 (566,209,901
Avg. No.bldders | - 6.0 8.1 L]
Summary
Ko. of projects.__ . __ 325 L 1] 104 I BE a2 | 538
Total waloe®________| §6,680,013  §6,665,888 %16,667,660 (§13,TaT.689 933,040,208 556, T00.THX SL062,300,160
Avg. No. bidders, ... Y 6.2 6.8 7.8 | 8.2 | 8,4 | 5.1
* Bid itama only.
Total Average Bidders by Month
_ ! - i I ] [
Avg.
July | Aug. | Sept. [ Oct. | Hov. | Dhec, | Jan. | Feb. | Mar, | Apr. | May | June | for
yeur
1054-55. . e 6.7 &0 6.5 7.8 7.0 6.4 B.5 6. B B.T 5.8 5.0 4.4 &1
1965-64_ . . | 6.2 .5 6.4 T.8 T4 | Y 7.6 B.4 8.8 ] 8.7 6.3 6.9
In arriving at a practical figure for 1,500,000 ta 2,500,000 202
combined bidding capacity, racings in 1,000,000 ta 1,500,000 247
excess of $20,000,000 have been en- 500,000 to 1,000,000 273
tered at the $20,000,000 figure. 250,000 to 500,000 .. 517
Last year at this time there were 1:%333:: ?ﬁ,ﬂm__ ;’g
780 prequalified contractors with a , 000.....
pred upto 50,000 80O

combined bidding capacity of §1,472.-
445,300, using the §20,000,000 cut-off
figure.

Based on their maximum rating the
800 prequalified contractors with a
bidding capacity of $1,600,000,000
are grouped as follows:

10,000,000 and over_______ . 45
5,000,000 1o 10,000,000 81
2,500,000 to 5,000,000 142

As a1 comparison of the work of the
Division of Highwavs to this bidding
capacity it should be noted that on
June 30, 1955, the division had under
way 381 contracts with a total valoe
of $238,031,500. This is an all time
high and compares with the previous
high of $226,988,600 on May 31, 1955,
when 321 contracts were under way.

PATIENCE PAYS

Patience is one of the most valuable
assets g driver can have. There are
many situations on the streers and
highways which vou cannot help but
they all clear up eventually and frec-
ting will not get you %o your destina-
tion any sooner.

CALIFORNIA
California ranges in width from 150
to 37§ miles.

and Public Works

TRIBUTE TO MAGAZINE

PACIFIC GAS & ELECTRIC CO.
San Franchoa, Californio

Mgz, Kexneru C. Apamis, Editor

This is a tribute to your magazine
which is circulated through the en-
tire department when 1 have finished
with it. Everyone enjoys it and it
brings a clearer understanding of the
problems of highway construction
and maintenance. This alone makes
publication worthwhile.

L. A, Kriga

MAGAZINE IN SCHOOLS
MODESTO CITY SCHOOLS
K. C. Anans, Editor

I wish to express to you my appre-
ciation for the very fine magazine
which you edit and canse to be pub-
lished for the citizens of our great
State.

I read the magazine regularly and
faithfully, not only for its news
and report of highway development
throughout the State, but it is a fine
example of good reporting and won-
derful photography.

I always take the magazine home
where our three children read through
it also. It serves as a good geography
haol for them as they associate what
they have read in yvour magazine with
scenes and developments experienced
in our travels throughout the State,
Then I forward the magazine to one
of our school libraries where [ observe
it 15 read and uwsed also.

Sincerely,

Rosewr T, ELviorr

SUPERVISORS VOICE THANKS

THE BOARD OF SUPERVISORS
CONTRA COSTA COUMNTY

Mg, Franxk B. Durgee

Dear Mr, Durkre: Mr. E. R. Folev,
accompanied by Mr. P. A, Carmi-
chael, made an excellent presenration
to the board of supervisors of the in-
ventory of the rural roads in Contra
Costa County.

We are especially pleased with the
contents of the report, and realize that
the data will be of grear value to not
only our Public Works Department
and the Planning Commission, but to
every department in our county.

A resolution commending the State
Department of Public Works and the
United Srates Bureau of Public Roads
for this outstanding contribution to
the people of Contra Costa County,
was  unamimously  adopted by the
hoard of supervisors, We were all
greatly impressed with the vision, in-
terest, and the months of labor that
had gone into the preparation of sach
a complere study,

We wish to thank voun for the in-
ventory, which is evidence again of
the value of cooperation between gov-
ernmental agencies,

H. L. Cummings, Chairman
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State Fair

-I:ro ov California’s most valuable
resources, “Sunshine and  Water
have been chosen for the theme of
the California Scate Fair and Fxposi-
tion when it opens its gates this vear
on Seprember 1st. To emphasize the
theme and the importance of these
two resources in the economy of the
State, containers of water from each
of the §8 counties will be transporred
by highway, rail, pack animal, and
gir o the imgmundi and mived to
signifv the unity that exists in the
State. Governor Goodwin J. Knight
will officiare at the ceremonies,

Eleven beautiful maidens will pour
the waters from all over the Srare
into a pool te form a crystal-clear
solution during opening day cere-
monies. [hese maidens will be se-
lected from beauties from nearly
every county and will be finalises in
the “Maid of California™ contest. The
winner will be crowned by the State’s
first lady, Mrs. Virginia Knight, wife
af the CGovernor,

Spectaculor Growth

The Scate Fair will again dramacize
ment of the Sate. Foroe-four conn-
des and eight foreign countries have
indicated that they will display the
wealth of their lands in the huge
counties building in the center of the
fairgtounds. The youngsters of the
Stare will compere in many divisions,
including livestock, 4-H Club, Furure
Farmers of America, Junior Grange
Acovities, and a2 “Sew It Yourself™
fashion ing convest. The State
Fair Horseshow, oldest continuouns
horseshow in the West, will exhibar
fine animals and experienced ridi
traditional to this event. The Hall of
Flowers will show the blooms and
greenery of California in jts new
building. Wines, poultry, rabbits, art,
grain, cooking, and 2 thousand other
items and commeodities produced by
the State will be judged and dis-
played in this theme of “Sunshine
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Many New Highways Wil
Expedite Travel to Event

and Water"” to dramatize the mle of
Gilifornia in this expanding country

of ours.

Record Attendance Expected

Records in artendance are expected
to topple this year at rthis grand-
daddy of western expositions, as they
did last year when 812,204 people
came through the gates,

Thousands of Californians and out-
of-stare visitors will travel o the Fair
over new state highwayvs, expressways
and freeways,

Last year the pari-mutuel play also
set a new high of $4,144,522 for the
nine-day season, and it is anticipated
thar this record may also fall this
September, with a meet thar will
feature, for the first time, a $20,000
Governor's Handicap on Seprember
fth. In addition, there will be the In-
augural and Direcror’s Handicaps, at
§5,000 added, and the Sacramento
and President’s Stakes, also at §5,000
added, All in all, there will be a total
of 28 purses at $2,000 or more during
the Stare Fair meeting.

The 14 direcrors of the Fair are
very enthusisstic sbout this year's
events, and they openly admir that
they are excited zbout the new en-
terainment  feature which will be
entirely different from previous eve-
ning shows, In vears dpnst, the night
shows have presented top sars ol
stage and screen in elaborate vaude-
ville-type performances. This vear,
however, each individual show will
be devoted entrely o the music of
a famous American with
music by the Hollvwood Bowl Pops
Orchestra, special lighting and  ser
decorations, and an arrmy of top
Hollywood performers to interpret
the music. From September Ist
through 3d, for example, Gordon
MacRae will interpree the music of
Rogers and Hammerstein, Jeaneme
MacDonald follows on September
4th through 6th with the composi-
tions of Jerome Kem, George Gersh-

win's music will be performed on two
special nights, September 7th and $th,
with Paul Whiteman conducting the
S0-piece orchestra. The final three
nights of the Fair, Margarer Whiting
will present the songs of Cale Porter.,

For those wha have interests in
other things, there are items of gen-
eral and specific interest throughout
the 207-acre fairgrounds. Sale of ex-
hibat and show space has already ous-
stripped last vear's total Indicatons
are that the 5,000 head of livestock
entered In competition n 1954 will
be martched, if not surpassed, this
vear, Two new foreign country ex-
hibits, Japan and Belgium, have been
added o the liss of the Netherlands,
Denmark, Pakistan, the United Kine-
dom, Finland, and Sweden. These and
many morc make the Fair this year
a bigger and a berrer exposition of
our State’s growth and development.

Considered to be one of the five
great state fairs in the Nation, the
California Seare Fair thrives on curi-
osity of the fairgoer to look, to listen,
and to compare breeds, guality, pro-
duction, and popularicy of varioos
livestock, goods, and products. It is
a2 “school” for educarion through
comparison and demonstration, It 15
an institution that requires, for ex-

ample, 3,000 bales of hay, 150 blocks
of salt lick, 300 heads of lertuce,
10,000 electric light bulbs, 1,000,000
plants, shrubs, trees, and flowers,
13,500 premium ribbons, and a list of
materials and equipment st least a2
mile long t display products from
our Stare,

The Fair has been called “a tour
of California on 207 acres” and the
grounds literally bulge with items,
activity, and pride. [n addition to the
enferianment at might, the horse-
show, the horse racing, the county
and foreign country exhibits, live-
stock displays, and the contests, there
will he fireworks, refreshments,
clowns, bands, ma]DI'EIIES‘ SOUVENITS,
gadgers, recreation, vaudeville, home-
making, foods, and camival fun to
delight the thousands of fairgoers
whoe travel over modemn stare high-
ways to cclchrate another year of
progress, a year of tremendous
growth, by their State of California.

California Highways




All Highways Lead to Sacramento Exposition

and Public Works
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Historic Highway Used by
Fremont Is Being Improved

By E. J. L. PETERSON, District Engineer

lMPRﬁ'L‘kZMENT of a portion of the
historic route taken by Lieutenant Fre-
mont over the San Marcos Pass in his
conquest of Santa Barbara is provided
for in the contract awarded to John
F. Blakemore of El Monte on March
17, 1955, This contract, amounting to
§830,000, includes the grading and
surfacing with plant-mixed surfacing
on cement treated base of aboutr two
miles of State Sign Route 150 between
Painted Cave Road, approximately six
miles north of Santa Barbara, and San
Marcos Pass,

On Christmas Day, 1846, during the
war with Mexico, Lieutenant John
Charles Fremont executed a military
maneuver that secured the Town of
Santa Barbara for American forces,
ensured a place for himself in Cali-
fornia history and demonstrated the
feasibility of passage over the now
historic San Mareos Pass,

During the war with Mexico, Lieu-
tenant Fremonr was in command of
the California battalion consisting of
500 men, several pieces of artillery
and the usual wagon train. Tn Novem-
ber of 1846 he left his camping place
in the San Juan Valley (in what is
now Monterey County) and marched
south to take possession of Santa Bar-
bara preparatory to engaging the
Mexican forces ar Los Angeles. His
intended route of travel included pas-
sage over the Santa Ynez Mountains
by wayv of the narrow and precipitous
Gaviota Pass.

Warned of Ambush

While encamped north of the pass
at Rancho Tinguaic, Lieutenant Fre-
mont  received warning from  the
owner of the Rancho, Benjamin
Foxen, thar Mexican forces had pre-
pared an ambush for him in the nar-
row gorge. Fremont’s only alternare
route lay over the San Marcos Pass
which at that time was a wild and
narrow horse trail,
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Despite warnings that a march over
San Marcos Pass was impossible, Fre-
mont attempted the crossing and after
days of heart-breaking labor and suf-
fering the loss of several men and 300
horses, he stood on the summar,

By successfully crossing the San
Marcos Pass and by-passing the Gav-
iota Gorge where the Mexican forces
lay in wait, Fremont was able to se-
cure Santa Barbara withour a shot
being fired. Three weeks after his his-
toric march, California was ceded to
the United Stares.

Old Toll Wogon Road

Fremont's route over San Marcos
was eventually developed and oper-
ated as a toll wagon read by the Santa
Barbara and Santa Ynezr Turnpike
Company until 1898 when the road
was purchased by Santa Barbara
County. The first modern improve-
ment of this highway was undertaken
about 1925 to provide easier access to
the virgin area of the Santa Ynez
Mountains. The portion northerly
from San Marcos Pass was constructed
by the U. 8. Bureau of Public Roads
as a forest access road. The County
of Santa Barbara construected the
southerly portion to provide recrea-
tional access for the residents in and
around the City of Santa Barbara,

In 1929 this road was raken into the
State Highway System. Improvement
has long been desired, but until re-
cently, with the exception of one
major relocation contract in 1926,
only miner improvements and main-
tenance were accomplished.

The first major improvement of this
road provided for a complere reloca-
tion which eliminated the sceep grades
and sharp curves berween Roure 2
(US 101} and Painted Cave Road, a
length of six miles,

Cochuma Dam Relocotion

In 1950 an important event oc-
curred which has stimulared improve-

ment of this road. In order to increase
the supply of water for the rapidly
growing south coastal section of Sanm
Barbara County and as a flood control
measure, the U, 5. Bureau of Reclama-
tion undertook constroction of Ca-
chuma Dam on the Santa Ynez River.
The impetns of this dam upon the
highway has been two-fold. First, the
waters impounded behind the dam in-
undated portions of the existing high-
way and thereby required immediate
relocation, Secondly, the lake ereated
behind the dam provided recreational
potentialities.

Approximately seven miles of this
ronte berween Hilton Canvon and
Heot Springs Canvon had to be relo-
cated above the 'high-u-'atcr level of
the reservoir lake. This relocation pro-
vided an opportunity for substantial
improvement of the affected section
of this highway. Two contracts were
immediarely undertaken and by the
latter part of 1951 were completed.

The Sants Ynez Mountain area has
always provided a recreational outlet
for the people living along the ad-
jacent coastal areas, The general area
has been under development for years,
but the new reservoir lake opened ad-
ditional areas for fishing, camping,
boating, hiking, riding and other out-
door sports. The public was quick to
realize these possibilides and there has
been a marked increase in the use of
the area. All facilities are being ex-
panded ro accommodate this demand
and consequently, traffic requirements
are reaching proportions which the
present highway cannor properly
handle,

Mew Controct Underway

The contract recently awarded to
John F. Blakemaore is far the improve-
ment of another section of poor align-
ment on this moantainous highway.
The original road consisted of a 16-
foor o 18-foor bituminous macadam
pavement. It had numerous very sharp

California Highways



Type of curve which will be aliminated on San Marco: Pass Highway. This view i looking morth.

curves with a radii of less chan 100
feet with some being only 50 feet, and
short sections of very stecp grade
Many of the original fillk on which
the road had been built have serdled,
or have experienced shpouts, muking
further varations in grade and align-
ment. Inadequate sight distance and
lane width add to the hazards and ten-
sions of drving. As a resulr the aco-
dent rate on this road 5 high.

Owing to these deficiencies most of
the existing highway is being aban-
doned in order to achieve adeguate
standard. The new roadway will con-
sist of a 32-foot all-paved secoon.

This road, when completed, will
permit public traffic o mantain a
maximum safe speed gof 40 miles per
hour. The maximum grade encount-
ered will be only slightly in excess of
7 percent, which is 4 considerable im-
provement when compared with the
grades on the existing road.

and Public Works

Geological ond Construction Difficulties

An appreciation of the magnitude of
this improvement may be gained only
if viewed against the backdrop of the
rerrain. Beginning on the coastal plane
at an elevanion of 170 feer, this high-
way rises to an elevation of 2,225 feet
at San Marcos Pass in a distance of less
than seven miles. The region 5 moun-
tainous with steep sloping canvons
covered with dense brush and srunted
tree growths. Massive sandstone cliffs
control the topographic featores and
the sandstones form promment knobby
outcroppings on the ndges

The route traverses an area of un-
stable geological formations. This mn-
stability i1s the resulr of the sedimen-
tary rock formarions having been
subjected to folding and faulnng. The
new alignment will involve the cxca-
vation of approximately 700,000 cubic
vards of earth and will require cuts
ranging up to 110 feer at center line
and 340 feer along the slope. Embank-

ments will be as high as 135 feer ac
center line and 360 feer along the
slope. The new alignment and grades
were rtherefore crinical 25 mmor
changes affected the resulting smability
of cut slopes and embankment foun-
dations. This problem was further
complicated by porous sandstone beds
which contained excessive ground wa-
ter, This situation has cansed slipours
on the existing highway requiring sev-
eral changes in its onginal alignment
and grade. To prevent this from oc-
curring on the new road, extensive
horizontal and vertical drains will be
installed where such water & en-
countered.

The carrving of rraffic through
construction in this precipitous moun-
tain terrain would have been difficulr
and expensive. Fortunately, it was pos-
sible to offset the new alignment sufh-
ciently to permit most of the existing
road to remain in service until the
new roadway is complered. Minor
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CALIFORNIA HIGHWAY COMMISSION WORKS ON NEXT BUDGET

At its June meeting in Sacramento, the Californio Highwoy Commission began preparation of its 1956-57 budget. Shown in the
midst of their work, left to right, are: Commissioners Fred W, Speers, Escondido; James A. Guthrie, Vice Chairman, San Bernardine;
H. Stephen Chase, Socraments; Director of Public Works Frank B. Durkee, Chairmon; €. A. Maghetti, Secretary, Davis; Chester

H. Warlow, Fresno; F. Walter Sondelin, Ukioh, and Robert E. McClure, Santa Monica.

temporary derours were planned to
avoid the necessity of public traffic
having to rraverse through the con-
struction zone where the new and old
alignments conflict except at the be-
ginning and end of the project.
Robert C, Kidd is project manager
for John F. Blakemore and M. A.
Dawson 15 resident engineer on the
project for the Division of Highways.
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LIXES COST INDEX ARTICLES
Lo Camana, CavirorNTA
Mr, Kenwern C. Apams, Editor

Thank wyou for sending me Cali-
fornia Highways and Public Works,
Ir 15 an excellent source of informa-
tion regarding some of this Srare’s
greatest growing assets—its highways
and public works. No one who has
ever read your fine magazine can dis-
pure thar fact,

At this time | must also add that the
articles by Mr., Wilson and his asso-
clares on construction costs are in-
valuable to those who like mvself are
concerned with the business end of
construction. Any one familiar with
statistical techniques and the effort
needed to obtain the data chat is so
ably presented in rthose suceincr arti-
cles must admire their workmanship.

Jarnies P. ArRonerts
Construction Cost Specialist

California Highways



Retirements juwm Service

Carleton Pierson

l Raymond L. Beuthel

Harry L. Kile

Carleton Pierson, Supervising Con-
tract and Building Specificarions
Wrter, has retired after more than
43 vears continuous service with the

Division of Architecrure. He formally
quit his post on Seprember 30th, but
will spend two months on rerminal
leave beginmung July 29, 1955,

A farewell dinner was held for
Pierson at the Capitol Inn in West
Sacramento on Fnday evening, July
22d, by his many friends and fellow
employees. The group presented Pier-
san with a gift 10 commemorate his
retirement. n point of service, Picrson
is the division's oldest emplovee.

Pierson is well known thr t
the State of California, particulariy by
contractors and other allied mdustiies
with whom his positign has brought
him in contact for many years, He
was born and raised in Sacramento
where he artended public schools and
later the University Farm School at

.« Confinved an poge 4%

and Public Works

Raymond 1. Beuthel, Office Engi-
neer of District X, retired on July Ist
to conclude a career with the Division
of Highways which began in July,
1914, and was continuous until his re-
tirement except for two shorr mrer-
rupLions.

Borm in Burling-
ton, lowa, and edu-
cated there and in
Bellingham, Wash-
ington, Beothel
came to California
in 1907, and at-
tended high school
in Los Angeles and
Fresno, and later
studied at the University of Califor-
nia. He joined the California High-
way Commission staff as an enginecr-
ing assistant in 1914,

In 1923 he was appointed office en-
gineer in District VI, Fresno, serving
first under J. B. Woodson and then
under E. E. Wallace. When Districe
XI was formed in 1933 to administer
state highways in San Diego and Im-
perial Counties and the eastern half
of Riverside County, Wallace was ap-
pointed as s district engineer and
Beuthel accompanied him to San
IDiego. After serving as distmicr con-
struction engineer for two years,
Beuthel was asigned as office engi-
neer and concurrenty fulfilled the
duties of city and county cooperative
projects engineer for the districr.

Beuthel served in the Army
World War 1. He s 2 member of the
San Diego Engineers Club. He and
Mrs. Beuthel plan to do some travel-
ing and to devote considerable time ™
their home workshop and high-fidelity
and radio hobbics,

RAYMOND L. ﬁELITHEi

GASOLINE CONSUMPTION IN U. 5.

Gasoline consumprion in the United
States hit the §1,100,293,000 gallon
mark in 1954,

Harry L. Kile, budget engineer for
the Division of Highways and admin-
sstrative engineer for the division's
Planning Department, redred on July

I, 1955, after mwore than 22 years of
state service. He was honored by his
co-workers ot a luncheon in Sacra-
mento on June 30ch.

Kile has been recognized nationally,
as well as in Califormia, for his pioncer
work in forecasting the availsble
amounts of revenue for highway m-
provements which would be derived
from highway user taxes. His advance
estimates, based on a3 pomon of the
traffic data obtained for desien pur-
poses, have for a number of yesrs
proved invaluable in stare highway
planning and budgeting. These esn-
mates for future revenues have made
possible the integration of planning to
conform to the controls established by
law for expenditure of highway con-
struction funds.

v+« Conlinued on page 4§
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F. N. Roberts

William F. Axtman

Frank R. Austgen

F. M. “Bob™ Roberrs, Administra-
tive and Planning Engineer for the
Division of Highways District IX
Office in Bishop retired July 1st,
ending a 24-year career with the
F Roberts’ state service was
with Distriet X,
where he starced
work as a senior
engineering aid in
1931,

Some of his
early assignments
included:  assistant
resident  engineer
on the constroe-
rion of the section
of US 395 between Conway Summir
and Bodie Road in 1937, and berween
Diaz Lake and Alabama Gates the
following vear. He was resident en-
gineer on the Jayvhawker Trail proj-
ect across the Slate Range and Pana-
mint Valley in 1948-49,

He was promoted to construction
engineer for Districe IX in 1951 and
was made administrative and planning
engineer one year later. As adminis-
trative engineer he also had charge of
all eity and county cooperative proj-
ecrs within the distriet,

Roberts’ military service mcludes
both Weorld Wars 1 and II. During
1918 and 1919 he was a private with
the 31st Aero Squadron in France
Between wars he became an officer
in the Reserve Corps and in Angust,
1941, was reassigned as commanding
officer of his old War T unit, redesig-
nated as the 31st Marerial Squadron.
He was stationed first in Alaska and
later in Furope. At present he holds
the rank of lieutenant colonel in the
Air Force Reserve,

Roberts was born in Grant City,
Missouri, and came o California in
1925,

He and his wife live ar 387 North
Fowler Street in Bishop. They have
a son and a daughter and five grand-
children.

F. N. ROBERTS
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After 24 years of service, W. F.
“Bill” Axtman, Districr Maintenance
Fngineer, Administration, of District
VI, retired on August 1, 1955,

Bill gained his early engineering ex-
perience with the Los Angeles County
Road Department. Afrer four years
of service with the county, he started
work for the State Division of High-
ways on August 1, 1930, as an assist-
ant resident engineer in District VIL

In December, 1931, he transferred to
Distriet VIIT as assistant resident en-
gineer on a day labor camp project,
He rerurned to District VI in Febru-
ary, 1932, In June, 1937, he trans-
ferred from construction to mainte-
nance where he continued working
until his retirement,

Devotion to duaty and sincerity of
purpose have earned for Bill the re-
spect and admiration of all who came
in contact with him,

All Bill's friends wish him many
happy vears of retirement. Much of
his time will be devoted to his hobbies
that inelude photography and furni-
ture refinishing, in both of which
fields he is unusually talented.

Bill will continue to reside at 1305
Monterey Road in South Pasadena
and extends a cordial invitation to his
many friends to visit him at his home
whenever they can.

On July 1, 1955, Frank R. Austgen,
Area Construction Supervisor for the
State Division of Architecture, redred
after having served 33} years with
rhe division. s
&uﬂgﬂn was succeeded by C. T
Troop, who has
been districr con-
SEruction super-
visor in charge of
the San Francisco
distrier for the last
three vears,

Austgen, with
headquarters at Los

s Angeles, was in
FRANK . AUSTGEN  charge of all state
building construction in the 12 south-
ern counties of California during the
last five years, daring which time he
was responsible for constructon so-
pervision running as high as $30,000,-
000 annually, He was senior member
of the Division of Architecture field
forces, both in rank and in paoint of
service, having heen originally em-
ploved by the Statc in December,
1921,

Educated in Chicage

Austgen is married to the former
Apgnes C, Wilson, and they have one
daughter, Mrs. Joyce Batson. Austgen
was born February 8, 1893, at Chi-
cago, Illinois. He was educated in the
public schools of Chicago, and he
learned rhe construction business by
serving an apprenticeship in Chicago.

From 1915 to 1917 he held a civil
service position for the City of De-
troit, being in charge of maintenance
of all fire deparcment buildings in that
city. From July, 1917, to January,
1919, he was a civiian emploves of
the Federal Government, on the re-
pair and reconditioning of interned
German  ships at Charleston, South
Carolina. During the years 1919 and
1920 he was employed in various ca-
pacities in the construction induostry
in Florida and Texas, arriving at
Sourhern California in the latrer year.

Takes State Positien
In December, 1921, he took a tem-
porary position with the State Divi-
sion of Architecture, guaranteeing to
+ .+« Confinved on page 50

California Highways



HARRY L. KILE

Continwed from page 47 ., .

Before entering state service, Kile
had spent more than 25 vears in engi-
neering work, a major part of it with
the Western Pacific Railroad.

Born in Canron, Kansas, Kile at-
tended the College of Emporia and
University of Kansas. His first engi-
neering job was in Utah and Nevada
in 1903-06 on the location of the Ore-
gon Short Line Railroad. Later he was
employed on the Umatilla Irriganion
Project in eastern Oregon and on the
constroction of the Chicago, Milwau-
kee and Puget Sound Railroad through
Muontana and Idaho.

In 1910 Kile joined the Western Pa-
cific and remained with that railroad
until 1926, except for 21 years of mil-
irary service in Waorld War [. He rose
to the position of division engineer.

During his World War 1 service,
Kile spent more than two years as an
officer on railroad construction and
restoration in Furope,

From 1926 to 1931 he was engaged
in private construction and manufac-
turing in California. In 1931 he rook
a temporary position as a location and
canstruction engineer with the Divi-
sion of Highways, but returned to pri-
vate engineering work in the follow-
ing vear, He joined the division as a
permanent emplovee in November,
1933,

One of his first assignments was the
planning, organization and direction
of the California Highway Transpor-
tation Survey of 1934, in cooperation
with the U. 8§, Bureau of Public Roads.
This was the first survey of its kind
in the Nation bur was subsequently
the model for many state-wide high-
way planning surveys.

The wvalue of this vast fund of in-
formation to the highway planner and
designer depended on its being kept
up to date, supplemented by further
study of the type, volume, character-
istics and behavior of traffic including
an analvsis of accidents, This concept
is taken for grantedgnow, but two
decades ago it represented a tremend-
ous advance in highway engineering
practice. In these early vears, the
emphasis was on the physical stability
of the highwav—partly because of the

++ - Confinved on pogs 64
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Earl A. Parker

E. A. “Ace” Parker, senior high-
way engineer in District VII, retired
from state service on August 1, 1955,
after a long and varied career in the
construction field. He was honored
by a retirement dinner Friday night,

 August 5th, by his
many friends in
the State Division
of Highways and
among local con-
tractors.

“Ace” was born
in Waitsfield, Ver-
: mont, and received

i his formal educa-
EARL A PARKER  \iin at Norwich
University. After leaving school his
first engineering assignment was with
a survey party on railroad, ircigarion
and drainage projects. During Waorld
War [ “Ace” was a first lieutenant and
served as Commanding Officer of
Company “E,” 305th Infantry, through
the second phase of Meuse-Argonne.

From 1919 to 1925 he was resident
engineer with the State Highway De-
partments of New Hampshire, [llinois,
and Missouri. In between service with
these highway departments, he was
superintendent  for contractors  on
three occasions, In 1925 “Ace” went
to waork for the City of Los Angeles,
becoming supervisor of construction
on contract work for the city. He
was responsible for all tvpes of street,
storm drain, sewer, and bridge con-
struction until 1933,

He first started o work for the
State Division of Highways in De-
cember, 1933, as resident engineer on
Route 26 near West Covina. He
served as resident engineer on various
jobs in District VIT until 1942.

During World War 11, “Ace” left
the Srate to serve as resident engineer
with the U. § E. D. on the Pan-
American Highway in Costa Rica
and Panama. Later he became contrac-
tor's tepresentative on bridge con-
strictdon on the Alean Highway in
Canada.

He remurned o the Division of
Highways in December, 1943, With
construction at a standstill during the

.« - Confinued on poge &4

CARLETON PIERSON

Continved from page 47 . .,

DDavis. Having been born within sight
of the Capitol dome may have had
some effect on his later life, for oddly
cnough, his first earned dollar came
from the State when he served as a
page in the Srtare Senate in 1907.
Schoaol vacations found Pierson in sur-
vey parties, the last one being with
the Western Pacific when they buile
the railroad through Sacramento in
1907.

Chance changed the course of his
voung life and caused him to forsake
the schooling that was leading to a
farmer's life, He was enrolled in the
University Farm School ar Davis
when he chanced to overhear the then
acting State Archirect, the late Maury
I. Diggs. make a remark to a State
Senator that his office needed young
men—that there was a wonderful op-
portunity for learning. Te was at that
moment that any interest he may have
had in becoming a dirt farmer began
to wane, and it was only a few months
larer rhat he lost all interest in con-
tinuing his farm schooling.

With grear courage, and with litcle
to offer, he approached Nathanie]
Ellery, who was State Engineer at the
time, and applied for a job. Since there
were no civil service formalities ar that
tme, he was hired immediately and
reported the following Monday morn-
ing to Mr, Diggs for assignment. This
was November 27, 1911, Hiram John-
son was Governor at the time. Pierson
states he did not inguire and did nor
know what his stipend was to be unril
two weeks had passed when he re-
ceived from rthe State Treasurer one
shiny $20 gold piece.

Pierson's first assignment was as an
assistant to the office boy and con-
sisted of making blueprints, running
the mimeograph machine, proofread-
ing specifications, mailing out plans
and specifications, erc,

The office comprised five commit-
tee rooms on the fourth Aoor of the
old Capitol Building where light and
ventilation was derived from sky-
lights. Temperatures were often over
105 degrees in the summer months,
and air condirioning was as yer un-
dreamed of,

.+« Confinved on poge 50
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B. W. Latour

B. W. “Boors” Latour, veteran
Division of Highways soperintendent
of the Madera maintenance rerritory,
retired on July Ist after 37 vears
with the Stare. y

Latour started to work for the
division as a tractor operator on
January 1, 1918,

All of Latour's state service has
heen with Distriect V1. He supervised
the first experimental mixing of oil
with earth for road surfacing in the
distriet in the mid 1920°% and has a
wide knowledge of the roads and
maintenance operations in the south-
ern San Joaguin Valley region.

During his early years Latour
served as tractor operator, truck
driver and blacksmith with the main-
tenance forees, He was appointed
highway foreman in 1921 and be-
came general maintenance foreman in
1924, one of the first appointees to
this classification,

He was promored o maintenance
superintendent in 1929,

An ardent sports fan, Latour will
spend a lot of his rime afrer retire-
ment artending local sports events.
He intends to take in the World
Series back east this fall. He will also
devote time to hunting and fishing
and pursuing his hobby of breeding
racing pigeons. He has been awarded
many medals and prizes for the per-
formance of his birds.

Latour and his wife live at 400
Raron Avenue in Madera. They have
a son and a davghrer and seven
grandchildren.

FRANK R. AUSTGEN
Conlinvad trom poge 48 , .
stay for two weeks only. This rwo-
week period, however, lasted for an
unbroken third of a century.

In 1927 he became general foreman
and inspector over all construction
woark in what is now Districe 5B,
which includes all of the terricory
east of Los Angeles, south of the des-
ert, and north of San Diega. In Au-
cust, 1932, he was promoted to the
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CARLETON PIERSCN

Conlinued fram poge 49 ., .

The work proved interesting o
Pierson, and in not too quick succes-
sion he was assigned duties as time-
keeper on a4 construction project,
junior  draftsman, senior draftsman,
elecrrical draftsman, structural drafes-
man, estimator, inspector, specifica-
tion writer, and supervising contract
and building specification writer. Pier-
son has held the larrer positon for the
past 16 vears.

Pierson moved to Woodland in
1917 where he married Dorothy Ross,
They had no children and his wife
passed away n 1941, He continues to
make his residence in Woodland and
bears somewhere near a record for
commuting, having traveled over 413,
000 miles back and forth to Sacra-
mento. He plans to spend his rerire-
ment in rraveling, hunting, fishing,
and may take up his golf where he
left off 20 vears ago.

class of senior engineer of general
construction, and placed in charge of
our present Distriet 10, which inclodes
Santa Barbara and Ventura Counties.

On Big Projects

In May of 1939, he was transferred
back to present District 5A, then
known as the East of Los Angeles Dis-
trict. He remained in this position for
nine years, until the vear 1948, when
he was placed in charge of all direct
construction activities in the Los An-
peles area,

In April, 1950, he succeeded C. L.
Weber, on the latter's retirement, and
since that date has been Area I con-
struction supervisor, being in charge
of all of the construction activities of
the Division of Architecture south of
Paso Robles and Delano, and east of
the Sierra Nevadas, During his incum-
bency in this post he supervised the
construction waork ar more than 150
sites, the total amount of construction
ar which was in excess of $116,000,-
000. During this period he was re-
sponsible for direction and supervi-
sion of over 2,300 individuoals of state
forces,

Ted Jain

Ted Jain, City and County Projects
Fngineer for the Division of High-
wayvs Office in Marysville, retired on
June 15th, after serving with the
State for 2§ vears.

At the dme of his rerirement, Jain
had charge of administering the Fed-
eral Aid Secondary road program for
the 11 counties in Disrrict U, which
mcludes Glenn, Colusa, Butte, Sutter,
Yuba, Yolo, Sacramento, Sierra, Neva-
da, Placer and El Dorado. He also had
responsibility for the expenditure of
state gasoling tax funds on city streets
within the district.

Earlier, as a design engineer, Jain
was in charge of the squad which
prepared the plans for the North
Sacramento Freeway. He was pro-
moted to city projects engineer for
Districe 1l in 1949, and one vear
later also assumed the dutes of ad-
ministering the F. A. 5, program.

Jain, who was born in Boulder,
Colorado, attended grade school in
Boulder and high school in Grevbull,
Wyoming. After coming to Califor-
ma in 1924 he studied ar rhe San
Diego State College,

From 1927 to 1930 he was an en-
gineering draftsman with the eity
engineer's office in San Diego,

Jain came to work for the State
Division of Highways in 1930 and
for the first three vears worked as a
draftsman and later as a junior high-
way engineer with District VIII at
San Bernardino. After a shorr assign-
ment in Districe ¥V (San Luis Ohispo)
he rransferred, in 1934, to Discrice 1101,
and remained in that district until his
retirement.

During World War' II he was a
Navy officer, serving in the Pacific
area with the Seabees,

Jain and his wife live at 1059 Mari-
Iynn Avenue in Yuba City.
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Southem Free\/\/ays

Rapid Progress on
Southland Projects

By JAMES L. NEEDHAM, Resident Engineer

Santa Ana Frzzway

T;lt' sanTa aNa Freeway, berween Browning Avenue and
First Street, in and pear the Cices of Santa Ana and
Tustin in Orange County, consists of a four-lane divided
highway about 2.5 miles in length, with frontage roads
and interchange connections, surfaced with portland ce-
ment concrete pavement on cement-treated subgrade and
plant-mixed surfacing on untreated rock base, and five
reinforced concrere box girder bridges.

This section of the Santa Ana Freeway is the most
southerly link presently under construction and is about
70 percent complete at this time. Construction of the five

Route 175 Freeway

ST.-\TF_ SIGN ROUTE 14 provides direct communication be-
vween the Cities of the Santa Monica Bay area, Los
Angeles County, with Fastern Orange County, Riverside
Counry and other eastern points. Portions of this route
have been adopred as a freeway by the California High-
way Commission.

There seems to be a variety of names being vsed to
designate this highway. Near the eastern terminus at the
Santa Ana Canyon Freeway near Olive, it is known lo-
cally as the “Orangethorpe Freeway™ and the “Houston
Streer Freeway,” Farther west in the Buena Vista Park

LEFT—VWiew of Santa Ana Freeway smdher]‘y from First Shreaf showing pl:rr.h'aﬂy completed Main Streat Undercrossing and the completed Roule 2/43 separation sfrue-
ture of Tustn Avenve. RIGHT—Lsoking northerly on Santo Ana Freeway from Browning Avenue to First Streef site of Red Hill Avenve Undercrossing in feregraund.

and Public Works
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UPPER—View of Santo Ano River Bridge on Route 175 looking southerly fram north end of bridge.
LOWER—5Shoofly for Santa Fe Rallrood and start of bridge waork of the Qlive Undercrossing.

Santa Ana Freeway . . .

bridges is complete except for the finishing operations.
The bridge work is briefly deseribed as follows:

First Street Overcrossing
A reinforced conecrete box girder bridge consisting of
two spans about 116 feer in toral length supported on a
reinforced concrete bent and aburments and providing a
clear roadway width of 34 feet and two 3-foor sidewalks.

Main Street Undercrossing
A reinforced concrete box girder bridge consisting of
one span abour 55 feet in total length supported on rein-

52

Route 175 Freeway . . .

area it is called the “Artesia Freeway" and ar the western
terminus it is referred to as the “Hermosa Beach Freeway."”
I will simply refer to it as the Route 175 Freeway until
such time as a definite name is evolved.

Two Bridges

This section of the freeway presently under construc-
tion, is in Orange Counry and extends from Cypress Ave-
nue [Route 180}, on new alignment, to Santa Ana Canyon
Freeway (Route 43). It consists of a four-lane divided
highway about four miles in length with ramps, inter-

California Highways



Losking sartherly an Santa Asg Freswoy from Twslin Avenwe to Firet Sheet. The mepleted Boste 7/43 seporafion srecturs i shows in foregroend.

forced concrete abutments and providing for the freeway
two clear roadway widths of 28 fect with a 36-foot
dividing strip.

Route 7-4] Seperation at Tustin Avenve

A reinforced concrete box girder bridge consisting of
two adjacent structures each having four spans abour 206
feet in total length supporred on reinforced concrete abut-
ments and piers and providing for the freeway two clear
roadway widths of 28 feer, 36 feer apart.

Howport Avenus Undercrossing

A reinfarced co box girder bridge composed of
two adjacent structures, one structure consisting of two
spans and the other structure consisting of three spans
about 180 feer and 227 feet in toral length, respectively,
supported on separate reinforced concrete piers and com-
mon reinforced abutments and providing for the freeway
two 28-foor width clear roadways 36 feet apart.

and Public Works

change roadways and frontage roads surfaced with plane-
mixed surfacing on untreated rock base over imported
subbase material, and with two bridges The existing
double, reinforced concrete bridge across the Sanra Ana
River with approaches was constructed under a prior con-
tract. The two bridges 0 be comstructed are bnefly
described as follows:

A reinforced concrete hox girder bridge abour 102 feer
long consisting of one span supported on reinforced con-
crete abutments on concrete pile foundatans. The bndge
will provide a clear roadway width of 28 feet for east-
bound traffic on Route 175, going over westhound rraffic
on Route 43. The cast in place piling and structure excava-
tion has been completed,

A steel plate girder hridge about 102 feet long con-
sisting of rwo spans supported on reinforced concrete
piers and abutments on concrete pile foundations. The
contractor elected to use the cast-in-place concrete piles
cast in drilled holes for this structure. The native soil con-
sists of material varving from a fine river sand to a coarse
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Santa Ana Freeway . . .
Red Hill Avanue Undarerossing

A reinforced concrete box girder bridge composed of
two adjacent structures, each structure consisting of three
spans about 142 feer in toral length, supported on separate
reinforced concrete piers and on common reinforced con-
crete aburments and providing 28-foor width clear road-
ways, 36 feer apart.

The ground areas adjacent to the separation structares
at Newport Avenue, Red Hill Avenue, Main Streer and
Tustin Avenue (Route 2-43 Separation) were surcharged
with additional height of fill for a period of 60 calendar
days to an elevation 10 feet above the planned subgrade
in order to consolidate the deeper soil serata, It was be-
lieved advisable to nse this cype of construction as a pre-
caution in order to avoid later adverse sertlemenr afrer the
fills were completed. The wisdom of using the surcharges

et mgaril T
e :njﬁ.--mmm?

Route 175 Freeway . . .

gravelly sand at the pile tip elevations. In order ro elimi-
nate excessive caving in the drilling operations the entire
foundation area was first stabilized with sodium silicate
solution placed by jerting to desired depth. This 15 the
same solution called “water glass” thar is used for pre-
serving eggs. After treating, stabilization occurred in a
few hours. Pile drilling operations then progressed very
smoothly and no holes were lost due to caving, Concrete
piers and abutments have been completed and structural
steel placed. When completed the structure will carry the
Santa Fe Railroad over the freeway,

The roadway excavation material encountered varied
widely from a uniform river sand to a heavy wet clay,
Approximately 30,000 cubic vards of the clayey excava-
tion material from the Roure 175-43 Separation area will
have to be loaded and hauled by trucks to make the em-
bankments from Placentia Avenue to North Streer. The
scrapers are also being used to haul and place the major

Ab earterly termines of contradt locking southerly an Rovfe 43 of temporary connackion far detour fo new frantage rood
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UPPER- Looking northerly along canstrucfion foward ead of job of First Streef Overcrossing. CENTER —Looking southecly along construction from top of Bl for MNew:
port Avenus Undercromsing. LOWER—Looking southerly on construction from fill for Route 2/43 seporotion of Tustin Avenve,

and Public Works 55




Santa Ana Freeway . . .

is demonstrated by the following record of sertlements
obrained during the surcharge period as follows:

Main Street Undercrossing 1.10 faet
Route 2-43 Seporation (Tustin Ave.) 2,364 feat
Mewport Avenue Undercrossing . 1.27 feet
Red Hill Avenve Undercrossing_ 0.57 feet

Major Construction ltems

Since the removal of the surcharge no further settle-
ments have been noted.

In addition to the bridges other major construction con-
sists of the following items:

250,000 cubic yards roadway excavation
3,000,000 station yards averhaul
&70,000 tons imported barrow
170,000 tons imported base and subbose materials
23,500 tons plant-mixed surfocing
14,650 cubic yards portland cement concrete
pavement
64,000 square yards cement treated subgrade
1,600 cubic yards closs “B” P.C.C. (curbs and
gutters)
26,500 linear feet 72-inch chain link fence
7,000 linear fest 18-inch to 24-inch reinforced
concrete pipe with miscellansous collec-
tion structures and with droinoge pump-
ing stations at First Street and at Main
Street

The roadway excavaton came from the area berween
Main Street and First Street and was used to make the
required embankments from Tustin Avenve to First Street.
The balance of the roadway embankments were made
from imported borrow material. The imported borrow
was obtained from a site on the Irvine Ranch approxi-
mately five miles southeasterly from Browning Avenue.
The borrow material consisted of a silty sand. It was
loaded, by means of a loader, into trucks and trailer com-
binations, hauled ro the job and compacred in place by
a pneumatic-tired airport roller towed by a pneumatic-
tired tractor. This compaction unit was able to operate
at speeds of 10 to 20 miles per hour and satisfactory
compaction results were consistently obtained. Major road-
way excavation and embankment construction are now
complered, frontage roads have been constructed, major
stroctures are nearing completion and imported base and
subbase materials have been placed on the main roadways.
It is anticipated thar cement-treated base and portland
cement concrete paving operations will be completed by
July 15th, It is estimared that all construction work will
be completed and that this section of the Santa Ana Free-
way will be in use before the end of this year,

The approximate construction cost for this contract is
§2,000,000. Winston Brothers Company of Monrovia is
the contractor, with Hugh 5. Thompson as project man-
ager, and Charles W. Goss as the job superintendent.
G. C. Smith is the Bridge Department representative,
with the writer as resident engineer for the State Divi-
sion of Highways.
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Route 175 Freeway . . .

portion of the imported subbase material which is being
obrained from a borrow pit on Orange County property
adjacent to the highway. The imported subbase marerial
is 4 uniform river sand and is being compacted by means
of pneumaric-tired airport rollers towed by caterpillar
tractors. By constant warering and rolling rhe sandy mare-
rial is maintained in a firm and stable condition so thar the
DW-20s with carryalls are able to operate at high speeds
over the roadway while hauling marerial,

Drainage Control

The alignment crossed a portion of an old Orange
County cur and cover dump site just westerly of the
Olive Undercrossing. Approximately 13,000 cubic yards
of rubbish was removed from the roadway area and re-
placed with good material.

The drainage from the Route 175-43 (Sanra Ana Can-
von Freeway) intersection is concentrated by means of a
system of pneumatic mortar lined ditches, corrugated
metal pipes and reinforced concrete pipes into a cenrrally
located §4-mch reinforced concrete pipe and thence into
the Santa Ana River channel. Drainage across the freeway
on the northerly side of the Santa Ana River is provided
by means of a series of reinforced concrete box culverts
at various locations. The freeway traverses an old flood
plain of the Santa Ana River and “old timers" in the area
tell of secing several feet of water over the fields adjacent
to the highway. It is believed that recent flood control
work upstream on the river has minimized the possibility
of this being repeared. Approximately 8,000 linear feet of
reinforced concrere and corrugated metal pipes of various
sizes in addition to 1,740 linear feet of reinforced concrete
hox were required to provide for drainage needs.

Drainage pumping facilities are being constructed for
the depressed section of the North Olive Underpass, which
is abour 12 feet below the bed of the Santa Ana River.

The depressed section of the westhound lane of Route
43 is drained through the §¢-inch gravity pipe line north-
erly to the river.

Project 50 Parcent Completa

The Santa Ana Valley Irrigation Company's canal par-
alleled the westbound roadway of Route 43 on the north.
Approximately 1,600 feet of this open channel was re-
placed with a 78-inch reinforced concrete pipe. Double
rubber gasket joints were used m order to prevent any
leakage into the depressed section of the westhound road-
way on Route 43,

Construction operations are approximately 50 percent
complere at this time. It is estimated that all work will
he completed and the freeway will be opened for public
use before the end of the year.

The estimated cost of this section of the freeway is
approximately $1,100,000. B. ]J. Ukropina, Tom Polich,
Steve Kral and John R. Ukropina are the contractors
with George Ban as job superintendent. Don Keller is the
Bridge Department representarive, and the writer is the
resident engineer for the Srare Division of Highwayvs.

California Highways



Harbor Freeway

Construction in the
Wilmington-San Pedro Area

By F. E. STURGECN, Resident Engineer

ONF. or the most important free-
ways being developed by the Srate
Division of Highways in the Los An-
geles area is the Harbor Freeway,
This freeway extends for 22.8 miles
from the four-level traffic interchange
structure near the Los Angeles Civic
Center to Battery Street in the harbor
area of Wilmington and San Pedro.
A rotal of 18 major construction proj-
ects have been awarded on this free-
way by the State, 17 of which are for
construction at the northerly end of
this freeway project.

On jJuly 22, 1954, work was started
at the southerly end on a 2.8-mile sec-

ton of the Harbor Freeway in the
City of Los Angeles between Battery
Street, San Pedro, and 0.2 mile north
of Pacific Cousst Highway in Wil
mington. This contract was awarded
to Vinnell Company, Inc. and Vionell
Constructors of Alhambra under a
joint venture. Bid price was $3,077-
969.90 and provided for full freeway
construction complete with on- and
off-ramps and froneage roads,

Eight Bridges

Included in the contract were eight
reinforced concrete bridges, three pe-
destrian undercrossings, and three re-

taining walls, Also included was a
storm drain system ranging in size
from double 7-feer x 7-feer reinforced
concrete boxes to 24-inch reinforced
concrete pipes, Other items of work
consisted of 3 myriad of minor con-
rract items such as fenecing, guard
railing, curbs, highway lighting sys-
tems, illuminated sign systems, com-
munication and signal systems, and
traffic signal systems.

At this writing the work is 60 per-
cent complete. All public urilities have
bheen relocated, and private facilities
of oil companies are 90 percent re-
located. Frontage roads have been

Close up view of confroctor’s houl read thraugh Union Off refineries ores, showing boMom-dump semlirailer tha! attains maximun speed of 30 milss per hour

and Public Works
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UPPER—Ganerol view of excavation area showing losder dumping inte 22.7 cubieyords-copacity botom-dump semiteailer, Excavafion from this cut fotals 7,200,000
cubic yords. LOWER —Loaking north of Ancheim Street Undererossing under construction, Residonfial portion of Wilmington shown in right bockgrosnd. Horbor
Juvior College in left bockground.
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Asrial view hdk?ng southerly of excovalion arec and haul road through oll refinery. At leMt s Wiimington-
San Pedro Rood. Traffle artary shown in bockground is Gaffey Sfreal extending inle San Padro,

construcred and traffic  detoured
thereon, Grading and bridge con-
struction on the freeway section is
progressing at a rapid rate.

Grading operations are worthy of
special note. A profile of the project
shows a maximum 8#3-foot cat ar the
southerly end of the job approxi-
mately 3,000 feet in length, having a
total of 1200000 cubic yards. The
freeway is carried the remaining dis-
rance on embankment, bridging C
Streer, E Street, Anaheim Street and
Pacific Coast Highway.

The bid price for excavation 1s
£0.29 per cubic yard, Overhaul is
§0.10 per mile yard with a 1,000-foot

and Public Works

free haul. For this earth-moving job,
the contractor moved in a fleet of 13
special built  22.7-cubic-vard  water
level capacity bottom dump semi-
trailers. These “wagons,” as they are
commanly called, and varving in pum-
ber from 7 to 13 depending on length
of haul, are moving an average 7,500
cubic yards per eight-hour day. Other
equipment working in conjunction in-
cludes six [3-8's, a heavy ripper, two
sheepsfoor roller units, three 3,000-
gallon sprinkler trucks, one 73-ton
rubber-tired compacror, and two
blades. Relative compaction tests aver-
age 94 percent.

Additional informartion on the

wagons as supplied by H. ]J. Yount,
Vice President of Vinnell Company
and project manager, is as follows:
The trailer is 35 feet long and ctrailer
plus tracror is 48 feet long. Maximum
wideh Is eight feet, The trailer's load
is carried on eight pairs of truck tires.
The trailer axles have full air brakes
with foor and hand controls in the
cab. Weight of tractor and trailer
empty 15 28,800 lbs. Maximum road
speed is 50 miles per hour. The open-
ing and the closing by compressed
air of the bottom dump gates is con-
trolled by the driver in the eab. Then
the entire load of 25 cubic yards can

... Continued on page &3
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Ban Diegn  Cowwts—U8 395—A1  Cambridge
an undercrossing Coo.

pedestri
'SII:FI'I nwarded o N. M. Saliba Co.. Gardena, 319,

JUNE, 1954, AWARDS
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Husboldt Cosmry—115 101 —Between the sauth

Humbaldt Cowntyp—US 101 and US 299-—Be
tween Weatl and 0.5 mile south of Freshwater
SQuenimilt, snd between three miles west and 13

mibes eust of Blue Lake {portons). Place plant-
nitxeed surfacing and construct & possing lane, 274
milen. Contrsct awnrded m Metoer, Frawor Com

, Img. amel Memer, Fraser Cas Coo Ine,
m § 136, 447.50:

and Public Works

!
E

i
Il

il

IE EEI

i
!
h
1
:

Sidkiyou Comnty—-FAS  |0F%—Retween  Fort
Jones and Quarts Valley Road. Searify snd meshape
existing Tondbed, apply & prime cost and curface
with plant mized surlacing. 6.8 miles. Contract

mwieded 9 Wm, 8 & Beee B Rogerm Oo,
Maders, $85,26%,
Tebame County—FAS 108 | —Between  Lane:

Valley Road and Mantan, Plice plant mixed sor
Facing on cement treated base and on existing bass

construct  shoulidens of uotreated  base,
place planemived surfucing dikes asd spply seal
coat. 7.2 miles. Contracty awanded w Fredrickson &
Watson Comstruction Co.. Oukland, §105,.305.535.

Trimity Cowsmery—AU% 290 Berwesn  Visthum's
-i'-r-ih'ﬂld‘l‘_l.-uf.lkl.l;_n:_u

E

i
E
!
i
i
i

& culvert pipe, p road-mived  surfacng,
MITUET CoRCtEle ’ chain link feooe
and furnish and install 1w Conlrect swarded

fscing. 16.7 miles. Contract awarded & Granite
Construgtion Ci., Watsenville, §98,873,20,

Alameds Cousty—Ar the intessections of Fag
I4th Street with 150th Avenue amd with [48ih
Avenug) of Jackson Sereer with Hesperian Boule:
viirdy and Foochill Boulevard with Misumar Avente.
Construet channelbmibon, install wnd modify 1ol
fic signnl systems and highway Tighting, Cunteac
wwarded! 10 Enginesring Design Corp., Derkeley,
§27,03.75,

Alamimids Cownty—At Lincaln Av Extemi
Consrenct @ gracded sty e
vurfucing on untrested] base aned consiriecr @ el
Fosremd unnI:: bridge. 0.1 mile. Con‘ract awasded
o Staloe Callagher & Burk, [sc., Ouklund,
E120 4060,

locations. Plae  pliotmived sorfscing  over  the
ﬂ-mnd:_ﬂhmﬂhu
mile swapded ) Immel San
Pabls, §%8,188.25.

hmf—)—ﬂll—lﬂ_m
mﬂtlﬂ—tdmhm
el widen the rowmg rosdbed with plest mived
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highway, together with mad connection ramps
fromtage : awnsded 1
Caputo Co,, Dan Capure & Edw. Keshle, Sin Joss,
$1,.156,675.50,

Marim, Somoma, and Napa Cowstlés—AL various
locations. Place plant-mixed surfacing oves the exist-
i povement, 31,8 miles, Controct awarded 1o
Rekhhold & Jurkovish and Lee . Immel, San
Pablo, %146,275.95,

Naga  Cosmiy—FAS 824—Acros Napa  Biver
near  portherly city lmits of Napu. Construcl &
inforced i 1 awnnled e
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HARRY L. KILE

Continwed fram pogs 49 . . .

continuing need to “ger out of rhe
mud” and partly because of the lack
of usable data abour rraffic,

Among Kile's other contributions to
the science of highway planning is the
development of accident analysis tech-
niques which led to the present punch-
card tabulation system of accident
records.

Mr. and Mrs. Kile have lived in
Davis since 1928. He is a member of
the Faculty Club at the University of
California, Davis campus, The Kiles
have a daughter living in Berkeley,
and a three-year-old grandson,

EARL A. PARKER

Continved from page 49 . ..

war period, “Ace” was assigned to the
Distriet Traffic Department. Here he
made some of the first traffic studies
for the famous four-level traffic inter-
change structure at the crossing of
the Harbor-Pasadena Freeways and
the Hollywood Freeway., When con-
struction began after the war, he was
assigned as resident engineer om the
first contract on the Santa Ana Free-
way, With the expanding construc-
tion program following the war,
“Ace” was appointed as feld super-
visor over all construction jobs in
District VII. He was appointed senior
highway engineer in 1950,

NOW ON LIST

HEADGQUARTERS
AlR MATERIEL FORCE, EURCPE
Ground Sofety Division
APO £33, Mew York, M. Y.

California Highways and Public
Warks, Sacramento, California
GextremEes: [ recently reviewed a

copy of vour excellent publicaton,

California Highways and Public

Works, This publication was found ar

one of our air depors in France.

If possible, | would like to be placed
on the distribution list for this publi-
canaon.

Very truly yours,
E. L. Newnmax
Chief Safetv Engineer
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This picture was token o few miles east of Sierra City fram
Stote Sign Route 4% in Sierra County
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GOODWIN J. KNIGHT

Governor of California

CALIFORMIA HIGHWAY COMMISSION

FRANK B. DURKEE . . Director of Public Works

and Chairman

H.STEPHENCHASE . . . . . . 3Sacramenle
JAMES A GUTHRIE, Vice Chairman

San Bernarding

ROBERT E. McCLURE Sanfa Manica
F. WALTER SAWDELIN .. Ukiah
FRED W. SPEERS . . Escondido
CHESTER H. WARLOW . : Fresna
€. A. MAGHETTI, Secrefary . . . [Davis
1. FRED BAGSHAW . ﬁsslmnl Director
A, H. HENDERSON Depuly Director

C M. “MAX" BILLISS I .ﬂ.ssllstam Deputy Direcior

DIVISION OF HIGHWAYS

GED. T. McCOY
State Highway Engineer, Chief of Division

f, M. GILLIS Deputy State Highway Engineer
CHAS. E. WAITE . hasistani State Highway Engineer
EARL WITHYCOMBE .  Assistand State Highway Engines:
F. W, PARHORST . Assistant Stata Highway Engineer
J. W, VICKREY Asgistant State Highway Enginesr
R, H. WILSOH | Assistant State Highway Engineer
F. M. HVEEM Materials and Resaarch Enginesr
GEORGE F. HELLESOE Maintenance Enginasi
. €. YOUNG . Engineer of Dasign
G M. WEBE . Traffic Engineer
MILTON HARRIS Comstruction Enginae
{8, LA FORGE . Enginesr of Federal Secondary Roards
[, E BOVEY . Engineer of City and Coopesative Projects
EARL E. SOREMSON . Equipmeni Engineer
K. [, McCARTY . . . ) fflce Engineer
I, CWOMACK ., . L Planning Enginger
1. P. MURPHY Prinelpal Highway Engineer
F. M. REYROLD3 Principal Highway Engineer
E. | SALDINE Principal Highway Enaineer
A, L. ELEIOTT . Bridas Enginaer—FPlanning
|, 0. JAHLSTROM | Erbcbge Engineer—Operations
1. E McMAHON Bridge Engineer—3outhern Area
L. €. HOLLISTER . . Pm}eﬂs Engineer—Larquines
E R, HIGGINS . i . Compiroller
Right of Way Deportment
FRANK C. BALFOUR . . . Chiel Right of Way Agent
E. F. WhGNER I}epur-.n Chief Right of Way Agen!
GEDRGE 5. PINGRY . ‘ .+ Mssistant Chief
R, 5. I PIANERZI HAssistant Chisf
£, M. MacDOMALD . . Musistant Chiel
District IV
B. W. BODKER | Assistant $fate Highway Engineer
District VIl
P. 0. HARDING . Mssistand State Highway Engineer
District Enginears
ALAN 5. HART . Districd I, Eureka
1 W, TRASK District 11, Redding

LM ONASH . .. . . District 111, Maryswille

1P, SIRCLAIR District IV, San Francisca
L. A WEYMOUTH Diskriet IV, San Francisco
E L L. PETERSON [istrict ¥, San Luis Obkspa
ET.5000T . . . .+ . Disirict ¥I, Fresna
W, L. FAHEY "Du:ncr YIl, Los Angeles
E T.TELFORD . . Distriel Y11, Los Angeles
CV.KANE . . . . . District Y111, 5an Bernarding
F.E, BAXTER . v+« = « Dishrict I}, Bishop
JOHN G, MEYER . Drisfrict X, Stockfon
£ E WALLACE . . [Hgtricd X1, San Diego
ROWARD T, W0OD Bridge Engineer

" Sfate-owned Toll Briges

prasded

DIVISION OF COMNTRACTS AMD
RIGHTS OF WAY

Legal

ROBERT E. REED

GEQRGE L. HADLEY .
HOLLOWAY JOWES .

Chiet Counsel
Assizlant Chiel
Assistant Chief

DIVISION OF S5AN FRAMCISCO
BAY TOLL CROS55INGS

NORMAN C. RAAB
BEH BALALA

Chief of Division
Frincipal Bridga Enginaer

DIVISION OF WATER RESOURCES

A, D. EDMONSTON
Stale Engineer, Chief of Division
6. H. JOHES Kssistant State Engineer. Sacramenta
River Fload Confrol Project, Supervision of Safaly
of Dams, Sacramanto-3an Joaquin Water Supervitlan
T. B. WADDELL
Assistant Sfabe Engineer, Waler Resourcas Inveshi-
gations, Central Yalley Project, Irrigation Districts
HARVEY 0, BANKS . Agsistant State Engi-
neer, Water Rights and Water Quality Investigations
MAK BOGKMAN
Principal Hydraulic Engineer, Los Angales Office
HEHRY HOLSINGER . Principal Aforney
1. B, MERRYWEATHER Administrative Officer

DIVISION OF ARCHITECTURE
ANSON BOYD . State Architect, Chief of Division
H, 5. HUNTER . Deputy Chigl

ROBERT W, FORMHALS
Administrative Assistant fo Stafe Archifec!

CALIFOKN |4 JTATE TRIXTIMG OFFICE ﬂ: TolTH A ::

DEPARTMENT OF
PUBLIC WORKS

CALIFORNIA

!Ar.l.l.mm*ro

Administrative Service
E.W. HAMPTON . Assistant State Archilect, Adminisiration

WADE 0. HALSTED ' Principal Estimatar
CARLETON PIERSON . Supervising Contracts Writer
H. 8. CROWELL . Fiscal Assistant

Planning and Design Service

P. T. POAGE
hssistant Sate Aschitec!, Design and Planning

A, F. DUDMAN . Principal Architect, Sacramanto
JAMES A GILLEM . Principal Architect, Los Angelss
CARL A HEMDERLONG

Principal Mechanical and Electrical Enginesr
CLIVERSOMW . . . . Chief Architectural Draftsman
JOHN 5. MODRE Suparyisor of Special Projects
GUSTAY VEHN Production Manager

Construction Service

(. M, HERD . Chief Canstruction Enginaer
CHAS. PETERSON . . . Principal Structural Engineer

Area Construction Supervisors
THOMAS M. CURRAN . . Area |, Dakland
L. WILLIAM COOK Area 11, Sacramento
FRANE 8. AUSTGEN . hres (10 Los Angeles

Areo Stractural Engineers,
Schoolhouse Section

M, W, SAHLBERG Area |, San Francisen
M. A EWING . Area 1, Sacramanto
ERMET MAAG frea 111, Los Angelas



5 Lk .‘ gl F 1
e e L S S G

| ‘?\ - b Tl

-;f' ‘.- ( . -_ FA !

S
“,=-_--"'"T--‘—-—-"‘-'-—

= J
e ——— i . o

REPEAT AFTER ME:

| will be
careful

with matches
with smokes
with campfires
with any fire

e

Repentber-Only You Can

PREVENT FOREST HRES!
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