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NEW FREEWAYS SHORTEN PEAK-HOUR TRAVEL TIME
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Freeways are shortening travel times despite steadily increasing vehicle registration in the Los Angeles Metropolitan
area, 2 recent Automobile Club of Southern California travel time study reveals.

Alcthough there has been an 1] percent increase in the number of vehicles in the area since 1957, it s somewhar easicr
to drive around now than it was three vears ago, thanks largely to the addition of 47.5 miles of freeway to the system.

The five-day study, conducted by the auto club’s engineering department in June, covered 342 miles of surface strects
and freeways over |7 routes from various suburban areas to downtown Los Angeles. Test runs were made during morn-
ing and evening peak hours,

Owerall average speed was found to be 26 miles per hour as against 24 mu.p.h. when a similar test was made over sub-
stantially the same routes during June 1957.

Muost striking gains in average speeds were recorded in areas served by the Venrura, Harbor and Long Beach freeways.
One route urilizing 27 miles of the Ventara and Hollywood freeways permitted an average speed of 33 mp.h. This com-
pares with an average speed of only 22 m.ph. over a comparable route in 1957,

Another route urilizing 19 miles on the Harbor Freeway and Figueroa Streer permitted an average speed of 42 mp.h.
in 1960 as against 33 m.p.h. in 1957,

“In approximarely 18 months to 2 years motorists can look forward to even more relief and seill berter travel dme
with the completion of the freeway loop bypassing the four-level interchange,” points our John McDonald, auto club

engineer, “The loop formed by rhe Golden State and Santa Monica freeways is now entirely under construction, with
rwn links completed.”
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TRONT COVER—A downhill view of the new sighi-
lane lreeway thraugh hislore Gropevine Conpon on
US P9 south of Bokersfeld. The block streok down the
conler of the northbound lones i the resolt of o
divider shrip wrad during the finel stoges of consfruc-
tion when all trafic wes ploced on these lones for
o five-menth period. In the center Gropevine Creek
can be men enfering o sechon of the 9.00040cljong
conerele condull cansfrudted fo effsel excessive
axcovalion codti. On the right is o seclion of the ofd
four-lone highway which is new serving ov @ wiilify
baneh, In which several lorge ofl and gos lines wers
locoted, It is alie wvied oz o coftle froll ond servics
read for the oll companiss. (Stery en poge 5)

Phote by Jack Meparpeter

BACK COVER—Llooking northward ower Foliom Lloke
Siate Park's Mormon ldend wait sitvated on the south
shore of the main loks. Farliar this year the Divison
of Highwoys swpervised conslivition of fhe ssafroncs
rood, kisik, porking oren ond the lewnching ramp fer
the Division of Besches ond Porke The remainder of
the wooded peoint it equipped with plenic locilifies.
The vicinity retains the nome of en ldond in the
American River now submerged. Al the boltom is Green
Valley Rood (Federol Aid Secomdary Boute 1094) which
leods leli to the dom, cne mils; City of Felmom, thres
miles; sight to Plocerville, 30 miles. (Story on page 61)

Photo by M. B. Nickerion
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Hazelview Tunnel s

By L. R. REDDEN, Design Engineer

SIEN:‘L[TNE the start . X >
pisTricT  of a combined road - \\‘ 5 N, ERKIYOU MATISNAL ST

| and tunnel proj- ~
cet, ground  was g N\ .
broken, on July # 5 * N\ A
near Hazelview A hog
S_LLITLIT[}I in Del N h'-'bh'e_m.‘.lm?.-.
Norte County, for =, sl

a 4.3-mile onic of
the Redwood
Highway. Many state and local dig-
nitaries from rhree states—Nevada,
Oregon and California—took part in -

the ceremony. The actoal “ground N =
breaking” was performed atop the ¢ ™
mountain through which the tunnel

il

will rass.  ERALE

To California’s State Senator Ran-
dolph Collier went the honor of turn-
ing the first shovelful of symbolic
dirt, assisted by Assemblyman Frank
Relott. The blade of the ceremonial

PROPOSED STATE
HIGHWAY RELOCATION
32 ML ND. :_JI_I; IDLEWILD

11 WL 50.0F QREGON LINE
[-DN-{-E 050

T

Some 500 people oilended the groundbresking ceremony which wes preceded by on oldfeshioned barbecve. The funnal posses through the ridge about 450
feet directly below where the ceremony was held,

2 California Highways and Public Works
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The axkting Stole highway In the loregrovnd cromes the ridge af the right
canter ond descends fo the south by woy of the numerouw hoirpin terns fhat
ore partly visible. The MNorth Portol of the lunnel hos been superimposed

an the phato.

shovel used by the Senator was made
of chrome and nickel from Del Norte
County, myrtdewood from Oregon
and silver from Nevada. The svm-
bolic dirt, a portion from each of the
three staves, was contained in an old
Wells-Fargo express box that had
made the trip between Crescent Ciry
and Grants Pass by stage coach over
the pioneer roads of the 1870,

SOUTH,
© PORTAL

The approach to the teanel will e os the precipllouws scstern slope obove
Grifin Crosk. The wexisting Stote highwoy reaches the summil through
numerows halrpin furng or switchbacks locoted em the wesl conyon wall of

the cresk, Above ond to the left of the swperimposed South Porlal, the
et bank ol Hozelview Sommil is visible on the present road.

Cavemen Participate

The Oregon Cavemen enlivened
the celebration with a demonstration
of how surveys were done in prehis-
toric times, The “rransit™ was a2 hol-
lowed marrowbone supported on a
forked stick: the “chain™ was 2 series
of marrowbones strung on a thong;
and the level rod was a large picce of
bark with a hole in it. It should be

evident that the “accuracy™ of the
survey was somewhar less than 20th
century requirements. Nevertheless,
the cavemen were able, afrer much
gesturing and unintelligible hollering,
to finally locate where the ceremonial
box of dirt should be placed—in front
of the speaker’s stand,

The project is located on US 199
berween 35.3 and 42.4 miles northeast

In this view of the exiting rood, foken in the lote 1920°, fowr legs of the switchbocks are visible (ose leg borely visible in the lower right just left of rhe
penaned-in titlel, Nole fthe line of wheelbarrows immuediolely oheod of the porked cor opporently sngoged In o difch cleaning operation,

September-October 1960



The north opprooch te the tunnel will ba an the for side of the conpon near ihe bollam juil obove iha
logging road. The pressn! road s wisible on the hilliids neor the right center of the pholn. The view
is northeastword,
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The new road will awend from Broken Keitle Creak (foreground] up the side conyon end enter fhe
tenwel approsimalely 150 fesl above the ceek bed and oboul ¥00 feel to the south. The fill ocross the
creek nﬂ.r will ba aboot 110 feel high.

of Crescent City; the north end is just
1.1 miles south of the Oregon state
line. Grants Pass, Oregon, on US 195,
is 43 miles north of the stace line,

The new facility will replace a
highly inadequate section of highway,
7.1 miles long, characterized by nar.
row road, sharp curves {some B0- and
200-foor radius or less), switchbacks,
difficult snow removal, and continu-
ously steep grade. The south ap-
proach of the old road to the summir
rises 930 feet in 4.1 miles,

The entire project is to be con-
structed in three separate contricts.
The initial work, placed under con-
tract during July, consists of grading
the northeely 1.4-mile approach to the
runnel. The tunnel will be advertised
for bids during the fall. It is hoped,
subject to available financing, thar
grading of the south 2.5-mile ap-
proach, together with base and sur-
facing for the entire project, can be
advertised early in 1961,

The facility is being designed as an
imitial two-lane road, with an addi-
tional lane for slow-moving traffic on
steep upgrades. Additional graded
width of roadbed is being provided
serve as a ravel catcher for all cuor
slopes 60 feet or more high,

Designed curvature is based on 0
A0-m.p.h. speed; and with the munnel
some 340 feet lower than the present
rogd summit, the length of steep
grade is reduced by some 2% miles
The new facility will be 2.8 miles
shorter than the present route of
travel,

Has Warning System

The tunnel, 1,835 feet long, is to be
26 feet wide between curbs, with
two-foot safery sidewalk or refuge
areas on either side. Tt will be borh
lighted and vennlated, with telltale
ventilation-warning insrallations.

Right-of-way for the approaches is
being acquired for an ultimate four-
lane facility and an additional tunnel.

The enrtire project is estimated o
cost 7.4 millions, including about 3.9
millions for the tunnel. The inital
contract, for the north approach, is
held by Gibbons and Reed, who bid
§446,400 for the 1.4-mile unic.

It is expected chat the entire project
will be completed by the fall of 1962

4 California Highways and Public Works



(Grapevine (rade

Historic Route Made
Eight-lane Freeway

By NORMAN L. LAMBETH, Resident Engineer, and JOHN C. PUTZER, Senior Right-of-way Agent

Wl THOUT Cerc-

mony, the most ex-
pensive and com-
plex project in the
history of Districe
V1 was opened to
traffic on June 28,
1960. This project
converted the old
four-lane highway,
with its concrete parabelic divider, to
an  uleramodern  eight-lane  divided
freeway, winding up through narrow
Grapevine Canyon, on US 99, be-
tween Bakersfield and Los Angeles.
The construction of the project
was handled by the Guy F. Ackinson
Company and was greatly compli-
cated due to the fact that it was nec-
essary, for a two-year period, to main-
tain passage for 9,700 passenger cars
and 4,050 trucks on an average day.
Construction was accomplished by
doing the work in three major stages,
so thar it would be possible for four
lanes of traffic to be available to the
traveling public ac all times.

The problem was worked out by
constructing all possible uphill lanes
on the westerly side of the canyon
and tying them into the existing pave-
ment so that all rraffic was traveling
on the westerly portion of the can-
von. It was then possible to constroct
all of the northbound, or downhill
lanes to completion. When the north-
bound lanes were completed, traffic
was shifted to the easterly side of the
canyon and the reconstruction of the
remaining secrions of the old highway
was made possible to complete the
project.

DIATRILT

VI

Precaution: Taken

Before traffic was permitted ro use
the completed northbound lanes,
every precaution was taken to make
passage as safe as possible. One of the
greatest hazards, for years, had been
the problem of runawayv tucks. To
minimize this hazard, a temporary
truck inspection area was constructed

September-October 1960

at the top of Grapevine Grade, near
old Fort Tejon. This inspection area
was manned 12 hours a day by the
California Highway Patrol, between
I pm. and 1 am., the period of maxi-
mum trock volume through the can-
von. Each truck was inspecred for
adequate brakes and other safety re-
quirements.

Of major concern was the fact thar
there was no divider scrip, and it was
decided to narrow the lane widchs
slightly and paint rwo double stripes
about four feer apart. Maintenance
Superintendent William €. Bastian,
who is in charge of the district’s spe-
cial crews, which inelodes rraffic strip-
ing, made a suggestion thar a half-

Looking north fhrough the conyon joward the Som Joaguwia volley., Portioms ol the Gropevine Cresk con-
duit ore visihle betwesn the lones

5



inch blanker of plant mix surfacing be
laid over the concrete in the divided
portion, and that the two double lines
be placed upon this. Upon comple-
tion of the project the plant mix sur-
facing could be easily scraped off thus
eliminaring the costly time-consuming
job of sandblasting the paint off the
concrete, It also provided a contrast-
ing surface berween the white con-
crete lanes and more effectively de-
lineated the division.

After removal, the plant mix did
leave a streak down the center of the
northbound lanes, but this is not no-
ticeable to motorists using this section
of the highway. This stripe will prob-
ably wear off in a couple of years.

Saveral ‘Firsts’

There were several construction
fearures that were used for the first
i, b i 8 5 T time in the district. Approximarely
Yo AT g %S TR 9,000 feet of blocked-out metal beam
""&J\" o : % VA B WM. barrier railing was installed on both
it e S P 0 e sides of the northbound roadway,
e 4 r‘--‘ Mo i where a tremendous fill, 107 feet high
A temporary bridge was consirucied ever the highway for sarth hauling and containing one and a half million

balic cancrete divider can will be sen o the lalt of the read cubic yards of marerial, carries traffic
to the valley floor. About 5,100 feer
of cable chain link barrier fence was
installed in the median strip in the
upper end of the canyon where the
roadways closely parallel cach other.
Both of these barriers resulted from
extensive tests conducted by the Divi-
sion of Highways Marerials and Re-
search Department. These crash tests
were covered in a previous issue of
this magazine.

The continuous 6 percent upgrade
and almeost continuous curves with su-
perelevations between 4 percent and
8 percent created conditions far from
ideal for concrete paving operations.
The grade limited the speed of the
batch trucks to 20 miles per hour and
required batch truck operators to ease
gently into the skip to avoid capsizing
at full elevation of the bed.

:
B
i
&
o
1

Hew Maochines Used

The first two units were paved in
24-foor widths using two Worthing-
ton dual drum mixers using streer
headers and a 24-foot finishing ma-
chines. On the final four-mile unit the
contractor used, for the first dme on

Losking werth frem the soward the Grapevine Undercromings. A periien of the ofd iwising 1914 the West Coast, 2 three-drum mixer.
ing m rom tongon " o [ n - 2
roud ls visibde aa both sidet of e racthisaund lonss of i wew freswer. It obtained 2 production rate up to

6 California Highways and Public Works



Looking north from the south end of the proeject foward Forl Tejon Owvar- Looking south infa the conyon from the nerth end of the project, The new
crossing with Old Fort Tejon in left middleground of the picture. Wheeler Ridge truck scoles ond inspection ares con he seen of the right.
Gropevine Inferchange iz of the foof of the grade in the bockground.

The Fort Tejon Overcrossing under censtruchion, The view is southward.

September-October 1960 7
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EVOLUTION OF PAVEMENT WIDTHS ON GRAPEVINE GRADE

200 cubic yards per hour as compared
to 135 cubic yards for the dual drum
type.

During the final stage of construc-
tion, as an experiment to provide a
roughened surface for the truck lanes
on this four-mile uphill section of
pavement, small chips (%" minus)
were spread on the fresh surface just
ahead of the burlap drag. The chips
were hand broadcast from the float,
The burlap drag pulled the chips over
the surface with a scoring effect.

Excavation Needs Rodutod

In addinion to providing for the
roadways, it was also necessary to
carry Grapevine Creek in this narrow
canyon. If it had been left to follow
an open channel the excavarion costs
for the roadway would have been
enormous. Abourt 9,000 linear feer of
closed conduit and 2,000 feet of con-
crete flume were constructed to mini-
mize the amount of roadway cxcava-
tion required. The conduit consisted
of a 10-foot by 8-foot reinforced con-
crete box culvert, and is capable of
carrying 3,000 cubic feet per sccond
wirh an allowance for a debris load of
six cubic yards per second.

The contractor began work on May
13, 1958, and the conrract was ac-
cepted on July 22, 1960. The project
i5 6.6 miles in length and the toeal
construction cost was $7,430,000. It is
the first completed project in District

8

VI on the Interstate Highwav Syvs-
rem.

Acquisiion of rights-of-way for
this project was no less complicated
than the construction. Approximately
350 acres of new area, plus the under-
lving fee in the exisnng road was re-
quired, Because of widths of traveled
ways, terrain and slopes, right-of-way
widths throoghout the project ranged
from a minimum of 330 feet to a max-
imum of 860 feet. In addition to the
right-of-way for the highway, certain
replacement easements for the reloca-
tion of public utilities outside of the
right-of-way area were required.

Approisal @ Challenge

The acquisition affected a rotal of
only 10 owners, but the variety of
land uses for areas within the proposed
right-of-way and the surrounding
lands made the appraisal work chal-
lenging and more than routine.

An aerial photo of the overall proj-
ect passibly indicates mountainous and
convoluted terrain suitable only for
grazing cattle. A closer inspection on
the ground, however, reveals many
different tvpes of land use within the
area of the proposed right-of-way. In-
cluded among these types are the fol-
lowing:

Rocky hillside; marginal grazing
land; level lush grazing meadows,
fairly level foothill grain land; irniga-
ble agricultural land; small residential
sites; a picnic ground area studded

with large oak trees and leased by a
large oil company, with parking and
picnic facilities to handle crowds of
3,000 people; three commercial sites
containing many types of improve-
ments catering to the needs of the
highway travelers; three oil line pump-
ing plants, and one use not very no-
ticeable to the casual observer—the lo-
cation of many underground pipelines
transporting oil and gas from the oil
fields of San Joaquin Valley to the
Los Angeles area. Also included is a
private water line transporting this
viral, scarce commodity from the top
at Lebec to various locarions along the
canyon. In addition, crisscrossing the
old highway through the length of the
canyon were overhead telephone lines
and transmission power lines sagging
between high steel towers,

Urility Costs

The cost of utlity relocations, for
which final payments are sull being
processed, is approximately $1,300,-
000. Involved i the relocatdon were
the following:

Two eight-inch oil lines, 8,300 feet
long; one 26-inch gas line, 7,500 feet
long; one 26-inch gas line, 7,000
feet long; one 10-inch oil line, 8,500
feet long; one 16-inch oil line, 11,000
feer long; approximately four miles of
overhead power lines and also aerial
telephone lines of shorr distances.

In order to keep the pipelines on
the same relative elevation they pre-
viously had so that additional pump-
ing facilities and maintenance costs
would not be necessary, a utility
bench was constructed adjacent to the
roadway. This bench of approxi-
mately 27.5 feer in width was back-
filled with § feer of select material to
facilitate trenching operations by the
pipeline companies. The surface of
this unlity bench further serves as off-
highway access for the urlity com-
panies and also as a cartle trail road
for the some 15,000 to 20,000 cattle
of the Tejon Ranch Company which
travel back and forth berween the
higher and lower elevations for win-
ter and summer grazing.

Land Types Yary

The largest property owner, the
Tejon Ranch Company, owns some
277.000 acres on both sides of the

California Highways and Public Works



existing highway through Grapevine
Canyon. Approximately 98 percent of
the right-of-way involved this owner.
Every type of land use involved in
the acquisition was included in thas
ownership. It was necessary to eval-
uate all the tvpes of land involved as
well as to determine the effect of the
full freeway on the cartle operation.
Three cattlepasses were established
beneath the rraffic lanes which con-
nected to the aforementioned cactle
trails, enabling the ranch ro urlize s
land on both sides of the highway.

Due to the short interval between
planning this project and the con-
stroction advertising date there was
insufficient time to appraise and nego-
tiate for the right-of-way prior to the
scheduled commencement of con-
struction, Consequently, it was neces-
sary to secure a right of entry from
the Tejon Ranch Company before the
appraisal of the property was even
begun.

Hegetiations Corried Cut

Negotiations were carried our on
the basis of this right of emtry for
approximately two years. Because of
varions lessees” interests which re-
quired legal determination condemna-
ton acton was insututed. It is antici-
pated that negotiatons will be con-
cluded shortly for the entire project.

The right-of-way requires the ac-
quisition and/or bypassing of com-
mercial improvements which have
served the traveling public along the
old highway. Now that construcrion
of the new freeway is complete, it is
probable that more and better facili-
ties will be constructed on the front-
age roads at the two interchanges, one
oppasite Fort Tejon and one close to
the foot of Grapevine Grade. Installa-
tion of these new, modermn functonal
commercial improvements are already
planned by the owners of the adjoin-
ing property. In addition to the eight-
lane divided full freeway enabling the
traveling public to traverse between
San Joaquin Valley and the Los An-
geles area faster, safer, and more com-
forrably, the services offered for their
welfare and needs will be provided at
more sunitable locations and reached
with greater ease and safery and fewer
traffic conflicts.

September-October 1960

The view southward from the tep of the grode with the Fort Tejon Interchangs af the center of the
picture,

Division Engineer Receives 700-Dollar Award

The State Merit Award Board has
gothorized an addidonal award of
§700 to James T. McWilllam, Assist-
ant Highway Engineer with the Di-
vision of Highways Planning Survey
in Sacramento, McWilliam plaved the
major role in designing a drafting pro-
jector which is now in use in all high-

ways drafting offices and which re-
sulted in substantial savings to the di-
VISION.

The new projector makes it possible
to change map scales in a shorter time
and with a greater degree of accuracy
than equipment used previously.



Reorganization

A recrOUPING of headquarters en-
ginecring and administrative functions
m the California Division of High-
ways, including the appointment of
a third Deputy Srare Highway Engi-

L W, TRASK

neer, has been aunnounced by Stare
Highway Engineer J. C. Womack,

The new organizational pattern, the
first major revision in the Division of
Highways staff structure since the sec-
ond deputy position was established
in 1953, is designed to improve the
division’s efficiency in handling a high-
way program which has increased in
size and complexity since federal leg-
islation accelerared highway planning
and construction nationwide four years
ago.

California’s expenditures for seate
highway purposes are now about dou-
ble the size of the 1955 program.

The following promotions and as-
signments became effective September
1, 1960:

J. W. Trask, promored from As-
sistant State Highway Engineer—Op-
erations to the position of Deputy
State Highway Engincer—Planning.

J. P, Murphy, Deputy State High-
way Engincer—Enginecring. assigned

10

as Deputy Srate Highway Engineer—
Operations.

C. E. Waite, Deputy State Highway
Engincer—Administration and Man-
agement, position retitled Deputy
Stare Highway Engineer—Administra-
fon.

George Langsner, promoted from
Engineer of Design to Assistant State
Highway Engineer—Administration.

Lyman R. Gillis, Assistant State
Highway EFnginecer — Administration,
rransferred o Assistanc Srare High-
way Engineer—QOperations,

Willard L. Warren, Assistant Engi-
neer of Design, promoted to Engineer
of Design.

Each of the three Deputy State
Highway Engineers will be responsi-
ble for specific groups of functions,
providing for clear administrarive lines
of reporting and action.

Waite, as Deputy for Administra-
ton, will oversee the work of the ad-
ministrative departments under Langs-
ner, including che functions of the
Office Engineer, Federal Secondary
Roads, City and Co-operative Proj-
ects, Service and Supply and Manage-
ment Analysis; the Accounting De-
ment; and Personnel and Public Infor-
marion,

GEORGE LANGSNER

Third Deputy Position Created;
Engineers Promoted, Reassigned

Murphy, as Depury for Operations,
will be concerned with the functions
of Construction, Maintenance, Equip-
ment, and Materials and Research,
grouped under Gillis' direction; and

WILLARD L. WARREN

the Bridge Department, headed by As-
sistant State Highway Engineer |, W,
MeMahon.

Includes Advance Planning

Trask's areas of responsibility as
Depury for Planning will include the
Advance Planning, Traffic, Planning
Survey, Programs and Budgets, and
Design departments which report to
Assistant State Highway Engineer ].
A. Legarra; and the Right-of-way
Department,

Trask, the new Deputy for Plan-
ning, has been with the Division of
Highways since 1928, starting as a
junior bridee engineer. He worked on
bridge and tunnel construction for
maost of his early career, and then on
administrative assignments. He moved
to District I (Redding) in 1943 as
office engineer and became Districe
Engineer in 1950, In 1956 he was
transferred in the same capacity to
Distriet T {Marysville), and was pro-
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moted to Assistant State Highway En-
gineer—Operations in February 1957,

Trask was born in Lincoln, Kansas,
was raised in Denver, and is a gradu-
ate of Utah State University. He
served in the U.S, Army Engineers in
World War L

Langsner, who steps up to Assistant
State Highway Engineer—Administra-
tion, joined the Division of Highways
in 1931 upon graduation {rom the
California Institute of Technology.
He served in the Los Angeles district
{District VII) in positions of increas-
ing responsibility, including design
and other work in planning the Los
Angeles metropolitan area freeway
system, and became District Engineer
there in 1955. He was transferred to
Sacramenro headquarters office in
1957 as Engineer of Design. He is cur-
rently chairman of the Committee on
Design of the American Association
of State Highway Officials.

He is a native of Brooklyn, New
York,

Ten Years With Department

Warren, as the new Engineer of
Design, will head the department with
which he has been associated for the
past 10 years, most recently as chief
assistant to Langsner,

He was born in Kentucky. Afrer
studying engineering at the University
of California, he served with the Ne-
vada Highway Department from 1936
te 1942, then worked for the Army
Corps of Engineers during World
War II. In 1946 he joined the Cali-
fornia Division of Highways in the
Marysville District (Distriet TII) and
was resident engineer on construction
projects in  Sacramento and Yolo
Counties.

Warren's recent work has included
the development of pavement design
and studies of pavement performance.
He developed the system of economics
for pavement design and operation
now in use by the Division of High-
wavs.

Two new cities have become in-
corporated. They are Temple City,
Los Angeles County, population 37,-
758, and Sand City, Monterey County,
population 360,
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PROGRESS REPORT FOR CALIFORNIA'S CONGRESSMEN

e

To keep Coliforsio’s 30 Congressmen and fwe United Slofes Senofors beffer informed on the progress of

Intarstate ond other freewoy planning ond construction in the State, the Division of Highways recently

prapared o spacial lorge size mop in which the status of the various roules and projects s shown in

cofor. Explaining the principal features of the map fo Representotive Jeffery Cohelon (right) of Alomeds

County is Stafe Highway Enginesr J, €, Womock-wilh Stafe Director of Public Warks Rober! B. Brodford
of for left. Congressmon Cohelan is secretary of the Califernio Congressienal delegafion.

HIGHWAY EMPLOYEES 25-YEAR AWARDS ANNOUNCED

Headquarters Office
Ernest A. Winkelman

District 1Y
Julius Hyland

District ¥
Clarence L. Hummel

District Vi
Ray A. Middleton, Joseph J. Seale

Distriet VIl
John E. Gere

A record high for one day of 56,973
vehicles crossed Carquinez Bridge on
Saturday, July 2. The previous high
recaord was 54,557 wvehicles on May
30, The San Franeisco-Oakland Bay
Bridge also reported a new record. An
average of 110,411 wehicles a day
crossed the bridge during the month
of June, the highest daily average for
any month since it was buile,

District X
William V. Abersold, Frank E. Ran-
dolph, Mamo Snooks

District X1
Henry Box

Materials ond Research Department
Roy . Carter

Shop 7
Fred A, Bushling

Shop 8
Floyd J. Weeks

The State Deparrment of Public
Warks has awarded a $16,237.675
contract to Guy F. Atkinson Com-
pany, Long Beach, for construction
of 7.4 miles of eight-lane freeway
(San Diego Freeway) berween 0.3
mile south of Casiano Road and 0.3
mile north of Valley Vista Boulevard,
south of the Venrura Freeway, in Los
Angeles,
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CALIFORNIA’S SCENIC DRIVE STUDY IS
COMMENDED BY WESTERN GROUP

California’s preliminary studies and
proposed future study looking toward
a "Pacific Internadonal Scenic Drive”
from rhe Mexican to the Canadian
border are serving as an example for

Fari B

As reported in the May-June issue
of Califormic Highways and Public
Works, the proposal was submitted to
Governor Edmund G. Brown on
April 20, 1960, by his Standing Com-
mittee on Public Works and Natural
Resources, [t envisions a  1,030-mile
route in California following, in gen-
eral, the coastal area of the state.

The California study and outline for
an extension of the coastal scenic drive

12

similar studies by other Pacific Coast
Srares.

The proposal s also being expanded
to extend into Brivish Columbia and
Alacgka.

POSSIBLE
""PACIFIC INTERNATIONAL
SCENIC ROUTE"

(CALIFORNIA STUDY)
1960

through Oregon and Washingron was
presented to representatives of rhose
states, plus others from British Colum-
bia and Alaska, at a meeting in Seactle
on July 20. The meeting was called by
Governor Albert Rosellini of Wash-
ington. Governor Brown was repre-
sented by State Senator Randolph
Collier of Yreka, chairman of the Sen-
ate Committee on Transportation, as-

Freeway Design Is
Subject of Report

A review of freeway design and its
effect on traffic is the subject of 2
22-page report by George A. Hill,
formerly Assistant Engineer of Design
for the Division of Highways and now
Districe Engineer—Planning of District
VII in Los Angeles.

Enttled “Designing Better Free-
ways,” the report is based on a talk
given by Hill before the Institute of
Traffic Engineers Seminar ar Sanea
Barbara in June 1959 and at Denver
in November. Through the use of
some 30 photographs and diagrams the
report presents major problems in-
volved in the designing of freeways
and freeway interchanges and how
they are being alleviated through re-
search and advanced design pracrices,

Some of the features of freeway de-
sign considered by the report are: on
and off ramps, weaving traffic, shoul-
ders and median strips as refoges
for stalled wehicles, advance signing,
proper location and spacing of inter-
changes, speed change lanes and chan-
nelization. Specific examples are cired
and illustrared from the California
Freeway and Expressway Systemn.

Some important factors in freeway
design are summarized at the end of
the report.

SAN LUIS ROUTE ADOPTED

A freeway route for the relocarion
of 14 miles of State Sign Roure 152
(Pacheco Pass Highway) around the
proposed San Luis Reservoir in Mer-
ced County was adopted at the Au-
gust meeting of the California High-
way Commission. A total of 28.5 miles
of freeway routes was adopted at the
meeting, bringing the rotal mileage of
such roures to 5,204,

sisted by Deputy Director of Public
Works Harry D. Freeman,

The representatives of the three
other states and British Columbia com-
mended the Califormia report and
agreed to consider it as a guide for
their own studies of a'scenic roure.

Further discussion on the proposal
will take place at a meeting scheduled
for some time in October in Vie-
toria, B, C.
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t | t M Huge Clearing, Relocation
I I y OV‘ n8 Problem on San Diego Project

By J. R. CROPPER and D. S. SHEPARD, Resident Engineers

Pnnmﬂu ore of
DISTRICT  the least publicized
X1 problems of frffe-
wWay construction
is the relocation
of wrility facilides,
This is especially
true when a free-
way is to be con-
structed through a
metropolitan area, Unnoticed to the
average motorist are the miles of un-
derground water, sewer, gas and tele-
phone lines. There is even only minor
recognition given to the overhead
power and telephone lines,

In the majority of instances these
utilicy lines are not of record-break-
ing size or carry any special signifi-
cance, other than to perform the utili-
tarian dury of providing service to the
homes, offices and improvements in
the immediate vicinity. The freeway
design can be as effective in severing
this utility system as if it had been cut
with a knife,

District XTI has just completed plans
for the construction of a portion of
the San Diego Freeway (US 101)
through the cenrer of the more heav-
ily populated section of San Diego.
The improvement in general consists
of the construction of an eight-lane
freeway with appropriate inrerchanges
and separations. For construetion con-
venience the project was divided into
several units. Unit one encompasses
mainly the construction of the US
I01-US 395 interchange, Figure (1)
shows a model of this interchange
which was constructed by the Divi-
sion of Highways Bridge Department.

Unit two joins unit one at Sixth
Avenue and extends one mile and a
quarter northerly to Palm Avenue, A
low bid of §5,219,340 for construcrion
of this unit was submitted on August
25 by the R. E. Hazard Company of
San Diego in jomnt venture with the
W. F. Maxwell Company of Fontana.

September-October 1960

Cleared areos for freewny consftruction in San Diego con be seen in the aobove phafo beginning fower
right and ending upper middle.

Cleared areas start ot right center and curve foward uppar leff portion of the ahove phete,
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Water line relacotion af Ninth and Ash Streefs in Son Diego. Underground felephone conduit installotion on M Skreef.

-

H

Underground telephons lines ware tempororily detoured by leading them ool of the groesd ond sus-
panding them between poles o3 in the abave phota taken of Sisth Avenve.

A view of the Cobrilla Freeway bafore deoring opsrations began.

Breokdown of Costs

The roral cost of udlity relocations
for these two projects is $802,500, of
which the utility companies are pay-
ing §244,400 and the Srate is paying
$558,100, This bhreakdown of cost is
made by giving recognition to better-
ment of facilities and in accordance
with the statutes relating to the Divi-
sion of Highways, Department of
Public Works. Included in rhis urility
relocation work are 2.5 miles of water
lines, 1.75 miles of sewer lines, 1.13
miles of gas mains, 2.0 miles of elec-
tric power lines, 3.6 miles of rele-
phone cables and 1.7 miles of fire
alarm cables,

As much work as possible or prac-
tical is performed before the contract
work is started. This includes the re-
location of utilicy lines and abandon-
ment of existing uocilities within the
immediare work limits of the contract.
In numerous cases the utility line can-
not be relocated to its final position
until some portion of the contract
work is finished. In these cases a tem-
porary detour of a urility line will
have to be constructed and used unril
such rime as it can be locared in its
ultimate position,

It has been proven from past expe-
rience that construction and reloca-
tion of the sewer and water lines
which cannot be completed in ad-
vance of highway construction can be
handled with more overall efficiency
if the work is made a part of the high-
way contract. This eliminates ro some
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extent the delays which would eccur
due to waiting for an opening in the
work schedule of another agency. Of
course, improvements belonging to
private agencies, such as telephone,
clectric power and gas lines have to
be handled by their forces.

Cables Are Removed

A typical example of the problems
to be encountered are the existing
telephone lines in the vicinity of
Fourth, Fifth and Sixth Avenues. The
existing cables carry the main trunk
and television lines supplying San
Diego, and are buried in the streets,
To avoid conflict with the new struc-
tures, the existing cables have been
taken out of the ground and placed
on temporary poles over the struc-
ture area (Figure 2). Afrer the struc-
mires have been completed, the cables
will be installed through the inside of
the structure girders and the tempo-
rary pole lines removed. It is antici-
pated that approximately 10,000 man-
hours of splicing will be required ro
relocate the relephone faciliies in

Fourth, Fifth and Sixth Awvenues
alone.

Ocher examples of how some of the
utlity relocations affect the contrac-
tar's operation are the water and gas
lines in Unit No. 1.

An existing 12-inch high-pressure
gas line crosses the freeway where a
deep cut is planned. To avoid the deep
trenching that would be necessary to
lower this line before freeway con-
struction, the highway contractor will
be required ro stay clear of the gas
line until he is down to grade at the
new location of the gas line approxi-
mately 250 feer to the east. At that
time the relocared utilicy can be placed
with relanively hirtle rrenching. Also
a 24-inch warer line passes through
the heart of the project. To avoid
having additional contractoral delay
this line was placed in a temporary
location adjacent to the above men-
toned gas line. It then will be handled
similarly to the gas line and ar rhe
same mme.

Contract Is Awarded

Following closely on the heels of
urility relocation is the advertisement
and award of the highway construc-
rion contract, Unit No. 1 was awarded
to the Daley Corporaton and R, M.
Price Constroction Co, on June 10,
1960. Bids are currently being asked
for Unir No. 2 and the contract award
should be made early in September.

The contractor’s first arder of work
is usnally clearing and grubbing. The
clearing of a freeway in the San Diego
metropolitan area usually consists of
some heavy dozer work with an occa-
sional assist from a crane and head-
ache ball to clear the jumble of build-
ing remains, walls and pavements that
occur on a downtown freeway right-
of-way. Unit No. 1 presented a some-
what different situation. A major por-
tion of this umt fell within San Diego’s
famed Balboa Park. This area con-
tained trees of several types ranging
in size up to 125 feet rall with a buu
diameter of 60 inches. Among the
types found were cypress, spruce, fir,

This model of the US 101-395-5ign Rowle %4 ]ﬂ'.l‘t]‘lﬂﬂﬂl in Son Disgo shows how the sfruciure will oppeor fellowing its completion.

September-October 1960
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ping, redwood, eucalyptus, acacia and
sycamore. The proximity of the
growth in the rest of the park pre-
vented felling and burning of the trees
in place. This gave the contractors,
Daley Corporation and R. M. Price
Construction Co., a chance to practice
logging,

The trees were dropped using chain
saws and dragged to the nearest avail-
able road by a mractor. Here rubber-
tired equipment took over and hauled
the debris to a disposal area at the
southeast end of the project. At this
poine the local lumber yards took
over. To further complicare the situa-
tion, many of the trees were in a §4-
foot median on the exising Cabrillo
Freeway (US 393). As the contract
specifically prevents the contractor
from interrupting the flow of traffic
on this high speed freeway, the re-
moval method had to be changed. The
trees were trimmed before felling us
a safety precaution and the trunks
loaded on rrocks. The branches were
fed to a machine known as the chip-
per, which almost instantanecusly
would reduce a large branch to a small
pile of chips. Most of these trees in
the median were svcamore up to 30
feer high that were planted as part of
the landscaping of the Cabrillo Free-
way in 1948,

Easy to Transplant

Among the trees within the right-
of-way were 25 palms of various
types. As this type of tree is reladvely
easy to transplant and fits nicely into
freeway landscaping, the palms were
moved into a nearby lot for future use.
The transplanting was by extra work
costing $3,500 which added to the
contract price for clearing and grub-
bing, gave a total clearing cost of
$63,000 for Unit No, 1. All of these
clearing costs added to the urility re-
locaton work show thar it will cost
almost §900,000 to prepare the site for
actual highway construction. This
cost is of course exclusive of the costs
for the real property purchased.

Unit No. 1 is scheduled for comple-
’ tion in February of 1962 and Unit No.
The palm ir lowered inte the iruck far hauling o o free sforage lat. 2 for Aug““ of the same year,
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County Plan

Co-ordinated Program Puts Road
Funds Where Need Is Greatest

By A. S. KOCH, Surveyor and Road Commissioner, Orange County

|1' 1s generally recognized that the
existing formulas for the distribution
of highway financing creates many in-
equitable situations throughout the
various levels of government. Whether
it is recognized as a facr or not, it
would be virtually impossible to for-
mulate an equitable distribution of gas
tax funds statewide, since the situa-
tion in each of our counties is essen-
tially unique.

There is a tendency on the part of
local governments to complain thar
the proportional split of the gasoline
tax between the cities and the coun-
ties is inequitable. Equity can be based
only on need, however, and any other
basis of complaint is just as arbitrary
as the original division of gas tax
funds itself. The gasoline tax is in-
tended to serve the motoring public as
a whole. Consequently, where local
inequities occur, and they will always
oceur, they should be recognized and
a redistribution of funds worked out
locally to suit the local situation,

County Should Equolize

Orange County's contention is that
county government is the agency
which should equalize such a redistri-
bution program. County government
is in a position to co-ordinate a pro-
gram between the county and the
cities involved. County government
represents all the people and should be
equally interested in the citizens of the
incorporated areas, as well as those
outside such areas. County govern-
ment, therefore, is in a position to see
that the funds available are spent to
the best advantage of the county as
a whole.

Maximum benefit is obtained from
the highway tax dollar by improving
the most important streets and roads
where the need is greatest. A program
based on these principles can, and
should be worked out locally, and in
the end is probably the best method
of solving the equity problem. It could
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finally eliminate the allocation fight
that has prevailed for many years,

Such a program mmplies the neces-
sity for an overall plan which ex-
presses  the communides’ ultimate
needs. Such a plan of course is a mas-
ter plan of the circulation element of
the community's general plans,

The outhor of this article, in addi-
tion to being very active In the
County Engineers Association, has
participated in highway matters ot
the state level for some fime. He
was o member of the Advisory
Committee to the Department of
Public Works in connection with the
county road and city street defi-
ciency study (SCR 62) reported else-
where in this jssue; and in 1957-58
he was on the Technical Advisory
Committee for the California Free-
way System study (SCR 26),

The artide waos reviewed and
concurred in unanimously by the
enfire board of supervisors of Or-
ange County: C. M. Featherly
(Chairman), Williom H. Hirstein,
Claire M. Melson, William J. Phil-
lips and Willis H. Warner.

In Orange County, we began work-
ing on this phase of the problem in
1954, The tremendous expansion that
has taken place in Orange County and
which continues ar a rremendous pace
had just started to become evident,
The necessity for the development of
a master plan of arterial highways be-
came obvious,

Rosponsibility Accepted

Ar the request of the board of su-
pervisors, the Associated Chambers of
of Commerce, an organization repre-
senting all chambers of commerce
throughout the county, accepted the
responsibility of sponsorship for the
development of the master plan. This
organization’s commirtee, working

closely with the county planning com-
mission and the county road depart-
ment, sponsored the many meetings
which were necessary with all gov-
ernmental agencies and community
arganizations which were interested in
the problem.

After 18 months of very hard work
on the part of the county deparrments
and the sponsoring association, a plan
was developed in which was incorpo-
rated the overall reasoning of all of
our community. It had the basic agree-
ment of all the cites throughout the
county. The plan gave us a good basic
groundwork on which to build unril
we were able ro approach the final
phases of our co-operative program.
That program is one of 100 percent
co-ordination berween all govern-
ments on a countywide basis for the
development of highways and streets.

The second phase of development
of the plan consisted of the establish-
ment of those tools of government
which would make it possible to even-
tually develop the overall road system.
These tools consist of such accom-
plishments as sethack ordinances, geo-
metrie standards, and establishment of
access control, under the constant sur-
veillance of the board of supervisors
and the plinning commission,

A sechack ordinance which has been
in existence in Orange County for
many vears was updated to provide
for the practical standards which had
been established for the arterial high-
way system. Such a sethback ordinance
provides basically for the preserva-
tion of ultdmare rights-of-way in arder
thar roads can be expanded as needed.

Access s Minimizod

Access control to the arterial high-
ways is gained primarily by requiring
subdivisions and commercial develop-
ments to recognize the principles of
modern design in order that vehicular
access to our main thoroughfares can
be minimized. The Orange County
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subdivision ordinance provides that in
the development of a new subdivision
the subdivider must dedicate the vehic-
ular access rights to the public ex-
cept at intersecting streets in order to
preserve the integrity of the arterial
highway system. Fortunately, this
concerted action on the part of the
community as a whole has created
much interest on the part of the cities
in the development of similar condi-
tions for the development of a good
highway system.

These efforts on the part of all
levels of government in the county
then brought us to the third phase of
our overall county co-operative pro-
gram, This phase was of course the
development of a financing program
which would make it possible for the
county as a whole to realize the ulti-
mate development of this system of
highways and to eliminate the chaos
which generally has prevailed in the
past in the development of such an
ultimate program. This co-operative
highway financing program was
agreed upon by the board of super-
visors and the Orange County League
of Cities in October, 1958, It has since
been referred to as the arterial high-
way financing program.

The program is designed to satisfy
the greatest traffic needs on the
county arterial highway system. It is
this theme which we ask the reader to
follow as we discuss the derails of the
program now in operation.

Basic Concept

The basic concept of the program
is for the county to furnish financial
assistance to the cities in order that
the arterial highway system may be
developed equitably throughour the
county. First, in order to participate,
the agreement provides for three very
definite actions on the part of all par-
ticipants. At present 18 of the 22 cities
and the county have qualified by the
accomplishment of these three fac-
tars. They are:

1. A mutually satisfactory master
plan of arterial highways must
be approved.

2. Mutually  satisfactory uniform
structure setbaclk lines to protect
the ultimate rights-of-way must
be adopted by ordinance.

September-October 1960

o e -

Harbor Bowlevord (befween the Cities of Sonfa Ano ond Costo Meso) wos built cooperatively os o
Federal Aid Secondary highwoy vsing the Arferial RHighway Financing Plan,

The Micolas Avenve Underpass {in the City of Fellerton) waos built cooperafively by two roilroods, the
State and the Arterial Highwoy Financing Plan.

The Micolos Avenve exfension [between the Cifies of Fullerlon and LoMobra) is being builf on o new
alignment, financed through the Arferial Highway Financing Plan.
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3. Mutually agreeable provisions
for the limiration of access to the
arterial highway system must be
established in order o protect
the integrity of the system.

These three points are fundamental
and are the three basic facrors which
will make it possible to ultmarely
construct a satisfactory arterial high-
way system throughout the county.

We have agreed, of course, on
other factors. Among them, the
county has agreed that the program
shall apply only to the arterial high-
way svstem as master planned. The
county has agreed that its highway
users taxes which are collected from
the highway vsers as a whole will be
spent only on that counry arterial
highway system. Of course, cities are
already limited in spending gasoline
taxes on their major streer system as
far as construction is concerned. It
remained then only for them to agree
that the major streer system in each
city will coincide with the approved
arterial highway master plan wher-
ever practical,

Ohviously, certain exceprions are
necessary, The smaller cities which
are relatively unconcerned with the
arterial highway system can qualify
major city streets for financial assisc-
ance whether or not these are part of
the master plan.

In addition to the foregoing factors,
it has been agreed that standards for
all routes on the master plan of arte-
tial highways will be established. This
can be a long-drawn-our process and
for that reason we are at present Hm-
iting the standards to the considera-
tion of traffic-carrying capacity only.

Funds Aro Motched

The program as set up is a mutual
program in all respects. It is a march-
ing program in that highway users
tax funds apportioned to the county
and expended in the cities under the
program must be matched by the city
involved if it is financially possible to
do so. Thus, the city’s vearly program
of arterigl highway development can
be effectively doubled by the arterial
highway financing program. How-
ever, the program recognizes the pos-
sibility that a smaller city may have
an extremely high priority project

20

from a countywide standpoint and
ver be unmable to finance it. In this
event, assuming that there is an un-
obligated balance in the program
funds, it has been agreed that the
county may finance part or all of a
project. This has already been done
on certain links in the arrerial high-
wayv system which were considered
of as muoch importance to all sur-
rounding cities as to the city in which
the project was constructed.

An advisory committee, composed
of three elecred officials appointed by
the Orange County League of Cicies
and rwo elected officials appointed by
the board of sopervisors, has been
formed to advise the board of super-
visors on the establishment of the fis-
cal program and to co-ordinate the
gencral advancement of the arterial
highway financing program. A rtech-
nical staff, composed of the county
road commissioner and five ciry en-
gineers, works under the advisory
committee. The primary duties of the
technical staff are to administer the
arterial highway financing program,
to collecr and evaluate technical data,
and to make such recommendarions as
required by the advisory committee.

It is the board of supervisors which
ultimately determines rhe projects that
will receive allocated funds, With the
assistance of the advisory committee,
it determines which projects among
those applied for by the cities each
fiscal year are of the most importance
to the county as @ whole and funds
are provided for the construction of
these. Projects not of the grearest im-
portance are deferred, to be consid-
ered at a later date.

Limitation on Funds

As the county does not have unlim-
ited funds with which to parricipare
in such a program, it is necessary that
some limitadon be placed on the funds
available for cach year, The board of
supervisors annually allocares to this
program a portion of its highway users
taxes. The amount is determined by
the ratio of the mileage on the arterial
highway system in the incorporated
areas to the rotal arterial highway
mileage in the county after first de-
ducting the amounts required for ad-
ministrarion and maintenance of irs

own arterial highway mileage. Thus
the cities and the counties share the
funds available for construction, on
the basis of their arterial highway
mileage alone,

It should also be of interest that it
has been agreed rhat funds allocared
in any fiscal year that are not com-
mitted to an advertised project by the
end of the fiscal year revert to the
county highway program. The idea
behind this procedure was to insure
that the highway funds available o
the counties and the cities be pur into
roads and not kept in the bank.

We are now in the third fiscal year
of the program. In both preceding
fiscal years, all funds have been com-
mitted by the cities and no funds have
reverted to the coonrty, We believe
that this fact alone speaks well for the
enthusiastic reception of the program
throughout the local jurisdictions of
the county.

In these three fiscal years, we have
allocared funds to 72 individual proj-
ects in incorporated areas. The toeal
moneys involved including rthe ciry
and county contributions on  these
projects will be well over §§ million,
Of the 72 projects, 40 were for wid-
ening two-lane streets to a modern
four-lane standard; 12 were for pro-
jecting new roads through areas of
new development where arterial high-
ways are required and are a parr of
the master plan.

We have consistently rejected proj-
ects of a maintenance nature regard-
less of the standard definition of main-
renance. Any application for a project
that resembles maintenance racher than
a definire development of rraffic car-
rving capacity of the arterial highway
system has been turned down.

Many advantages have accrued
from our master plan other than just
the development of adequate streets
and highways. Our plan has readily
gained state recognition, The State
Division of Highways has recognized
the plan in the planning of freeways
and in the development of freeway
agreements. Many of the streets which
arc not now in existence have been
recognized in the planning of free-
ways and at the time of construction
we are able to develop in advance the
interchanges or separations which will

« + + Continued on poge 54
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SCR 62 Report

THr.m-'. are 100,000 miles of county
roads and city streets in California
which will need improvement over
the next 20 years at a total cost of
abour §12,750,000,000.

These estimares were contained in
a report submitted to two legislative
committees in the State Capitol on
September 6 by the Department of
Public Works after a year-long study
conducted by the Division of High-
ways in co-operation with all 58 coun-
tes and 361 cities.

The study was authorized by Sen-
ate Concurrent Resolution No. 62 of
the 1959 Session, introduced by Sena-
tor Richard Richards of Los Angeles,
as a basis for analysis of the need for
accelerated financing of city street
and county road improvement.

The report does not specifically
recommend a gasoline tax increase or
other financing measures, It pointed
our thar the legislative commitrees and
the public should first have a chance
to study the engineering dara.

As submitted to the Senate Fact-
finding Committee on Transporeation
and Public Utilities, of which Senaror
Randolph Collier of Yreka is chair-
man, and the Assembly Interim Com-
mittee on Transportation and Com-
merce, of which Assemblyman Lee M,
Backstrand of Riverside is chairman,
the report conmins a county-by-
county and citv-by-city estimate of

road and street needs for four succes-
sive five-year periods beginning in
1960 and ending in 1980,

Nearly $2 hilion worth of im-
provement is needed right now to

Copies of the SCR 62 report on
California County Road and City
Street Deficiencies are avoilable to
interested persons, although the
supply s somewhat limited.

Those who would find a copy of
the report useful moy request one
by addressing Mr. F. M. Reynolds,
Planning Survey Engineer, Cali-
fornia Division of Highways, P. O.
Box 1499, Sacramento 7.

make the local roads and streers ade-
quate for present-day traffic, the re-
port shows. Looking ahead to 1980
and its estimated traffic needs, the rotal
cost wounld amount to $12.7F billion,

Improvement is or will be needed
on 25,220 miles of the 42,765 total city
street milcage, present and planned;
and on 74,974 miles of the 102,477
total county road mileage, present and
planned,

Srudies of possible financing ap-
proaches are being carried on by
Richard M. Zettel, staff director for
the Senate committee. Among the al-
ternatives under preliminary consider-
ation are a one-cent per gallon in-

SUMMARY OF NEEDS

Road Needs of Cities, Counties
Inventoried at $12 Billion Plus

crease in the gasoline tax or a §1 per
$100 valuation increase in the “in lieu"
tax on motor vehicles, paid at regis-
tration time.

Both Stare Director of Public Works
Robert B. Bradford and Srate High-
way Engineer ]. C. Womack, in for-
warding the report emphasized the
high' degree of state-city-county co-
operation that produced it, and the
value of the technical advisory com-
mittee  which helped ro charr the
course of the study,

Waomack said thar the stody “de-
veloped what we believe to be the
most complete, practical and repre-
sentative estimate of present and fu-
ture ciry street and county road needs
that has ever been prepared for legis-
lative review.”

This view was also mken by the
advisory committee. In a statement
sulynitted by its chairman, Supervisor
Francis E. Dunn of Alameda County,
the committee termed the report “the
most realistic report of crincal defi-
ciencies on city streets and county
roads which has ever been prepared.”

The report contains numerous tabu-
lations of street and road deficiencies
as prepared by the local agencies and
audited by the Division of Highways
on a uniform basis,

The county roads are analyzed ac-
cording to the required expenditures
for rights-of-way and for construction

Estimated right of way and construction costs (51,0000

System Deficient

ertiEs miles miles 1860 1865 1970 1875 1980 Total
Mojor arterials 55705 3,164.9 470,625 511,165 403,466 243111 146,760 1,775.107
lector streets . 48078 3,051.5 213,648 232,290 196,696 133,145 122,599 £98,378
Local streets-existing 225122 94824 216,314 239,055 231473 172413 166,118 1,025,374
Local strests-future 97748 95216 N 482,118 417,785 263,855 267423 1,431,181
Taotal Cities 42,765.3 252204 900,587 1,464,628 1,249 400 BI2.52i 702,901 5,130,040

COUNTIES
Pri roads 17 4815 15.196.1 467 594 381614 447 537 289 6544 227,229 1,808,618
collector roads 14,4137 12,697.8 260,531 195474 252,705 157 401 143,734 1,008,849
Other secondary roads—existing 40,513.1 17,5279 355,943 102,976 119,038 871,916 57,566 753,499
Dther secondary roads—future 30.262.8 29,5519 687,101 731,854 781,482 1,849,540 4,049,977
Total Counties 102,676.6 149737 1,084,068 1,367,169 1,546,134 1,316,503 2,308,069 7.621,943
— — ———

TOTAL CITIES AND COUNTIES 145.441.9 100,194.1 1,984 655 28317197 2795534 2,129,027 3,010,970 12,751,983

September-October 1960
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in each county, for each of the four
five-year periods, in each of four cate-
gories: primary roads, secondary col-
lector roads, other secondary roads
(existing), and other secondary roads
(future).

City street deficiencies are similarly
summarized for each separate city,
except that the four categories are
somewhat different: major arterials,
collector streets, local streers (exist-
ing) and local streets (future).

Among the findings and resuls cited
in the report are a pattern for con-
tinued future interagency co-operation
in similar efforts, a definite boost for
local planning, and “the development
of an integrated system of highways,
roads and streets on a statewide basis."”

The report includes a recommenda-
tion that the city and county street
and road deficiency reports be brought
up to dare every four years, to coin-
cide with a periodic review of state
highway needs.

The study was carried our by the
Highway Planning Survey Depart-
ment of the Division of Highways,
under the direction of F. M. Reyn-
olds, Planning Survey Engineer, with
members of the planning staff in each
of the State’s 11 highway districts
working closely with the cities and
counties in their aress.

Members of the advisory committee
appointed by the Legislature, in addi-
tion to Chairman Dunn, were:

E. A. Fairbairm, Vice Chairman and
Secretary

City Enginecr

City of Sacramento

Harry V. Cheshire, Jr.

General Counsel .
Antomobile Club of Southern California

Ira J. Chrisman
Mayor
City of Visalia

Kenneth Kendricks

Vice President and Regional Manager
Srandard Oil Company

A. 8. Koch

County Road Commissioner

Orange County

William Melntosh

County Road Commissioner
Lassen County

Edwin 5. Moare
Esecutive Vice President
California Stare Avtnmohile Association
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RECENT RETIREMENTS FROM DEPARTMENT ARE LISTED

Public Works—Administration
Berr Sellier, Assistant Comprroller, 33

years

Headquartars Office
Merrirt Nickerson, Supervising Pho-
tographer, 33 years

Distriet |

Oney Harmon, Highway Foreman, 40
years

William  Hlickox, Highway Equip.

Oper.-Lab,, 33 years

Neil E. Kemp, Assistant Flighway
Engineer, 33 yvears

John V. Maciel, Highway FEquip.
Oper.-Lab., 31 years

Charles P. Sweer, Supervising High-
way Engineer, 18 vears

District Il

Victor Lammers, Highway Equip.
Oper.-Laborer, 25 years

Francis Noel, Associate Highway En-
gineer, 16 years

Roy Thorpe, Highway Foreman, 313
years

District 1l

Dewey Gamlin, Highway Equip.
Oper.-Laborer, 34 years

District IV

William E. Chatfield, Assistant High-
way Engineer, 6 years

Dorothy R. Frank, Supervising Steno.-
Clerk 1, 31 years

Charles A. Weber, Highway Leading-
man, 25 vears

Clande Minard

CGieneral Counsel

California Railroad Association
John A. Marin

City Engineer

Cry of Oakland

Lyall A. Pardec

City Enginecer

City of Los Angeles
Vieror W, Sauver

Director of Public Waorks
Contra Costa County

Wade Sherrard
Managing Director
Calilfomnia Trucking Associanions, Ine.

C. Clarke Williams, Director
Highway and Transportation Department
Srare Chamber of Commerce

District ¥

Henry C. Anderson, Laborer, 25 years

William S, Dolliver, Senior Highway
Engineer, 35 years

* Ralph Sterling Leeds, Sr., Carpenter
[, 12 years

Thomas D. Slankard, Highway Equip.
Oper.-Laharer, 26 vears

District VI

John Adams, Associate Highway En-
gineer, 32 years

Harry M. Payne, Highway Foreman,
28 years

Forest W. Pfrimmer, Highway Equip,
Oper.-Laborer, 27 years

District VIl

Albert D. Griffin, Supervising High-
way Engineer, 41 years

Kenneth M. Trenholm, Supervising
Righr of Way Agent, 15 years

District VIll

Morris Krieger, Assistant Right of
Way Agent, 10 vears

District X

Fred R. Holm, Associate Highway
Engineer, 37 years

Distriet XI

John J. Lieb, Highway Enginecering
Technician, 2 years

Grace L. Mullins, Accounting Tech-
nician I, 29 years

Bridge Department
Warren B. James, Associate Bridge
Engincer, 34 vears

Headquarters Shop
Paul F. Younggren, Heavy Equip-
mente Mechanic, 17 vears

Shop 1
Edgar R. Quinrrell, Highway Me-
chanic Foreman, 36 years

Shop 2
Roberr 8. Moss, Automobile Painter,
32 vears

* Disabiliry.

Several sections of the state high-
way system were closed for varying
periods of time during August as the
resule of forest fires.
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DIRECTIONS FOR THE TRAVELER

By GEORGE M. WEBB, Traffic Engineer and

an HUNDREDS of vears, signposts
have guided the traveler on his way,
whether he be a pilgrim traveling on
foot or a motorist on an eight-lane
freeway,

A rraffic sign nearly 300 vears old
is located in England at an intersec-
tion in the Cotswolds. This is be-
lieved to be the oldest signpost in
Bricain. It is earefully preserved by
the British highway auchorites. Four
iron arms point the ways to Worces-
ter, to Oxford, to Warwick, and to
Gloucester,

When a traveler wanted o know
how far it was to any one of these
towns, he consulted the side of the
appropriate arm. It is known as the
Cross-Hands.

Pioneer Signs on US 50

Travelers along modern US 30 be-
tween Placerville and Lake Tahoe can
still glimpse some of the stone mile-
posts on which have been engraved
the distance easterly from Placerville,

R. J. ISRAEL, Assistant Traffic Engineer

In Central [llinois, rural road mark-
ers of a generation ago consist of a
map cast in iron, with the location of
the particular marker indicated by a
star. Thus, by careful and leisurely
inspection, the traveler could deter-
mine his location and his roure,

These signs of bygone days would
be of lictle value with present-day
speeds and traffic volumes. Today,
rraffic signs are recognized as an in-
tegral part of a modern highway—es-
sential to its operation and to the safe,
orderly, and smooth flow of traffic.

The Division of Highways contin-
ually studies and improves signing
techniques to keep pace with the ever-
increpsing traffic demands and to pro-
vide California motorists with supe-
rior signing service. Signposting has
changed throughout the vears along
with orher highway features, bur irs
purpose — to guide the traveler — re-
mains the same as in olden times,

An iron “mep” secved ai @ geide fo frovelers in the eorly doys of motaring in Centrol [Hlincis
(Photo courtesy of Matcon County Rood Deparimeni.)

September-October 1960

This marker an US 50 jn El Dorade Caunfy shows
the distance fo Placerville.

Auto Increasad Travel
When the auromobile came into
popular use, people traveled farther
and faster than ever before. Longer
trips over new roads were common-
place, and there were maore people
using strange roads far from their
homes, This increased rravel, particu-
larly travel for long distances, created
a strong demand for legible signs, As
highways and automobiles improved,
speeds increased, and so did the need
for adequate highway signs that could

be read from a moving car,

Types of Signs and Uniformiry

There are three general tyvpes of
traflic signs in use today:

1. Warning signs to caution drivers
of the need for added alertness or re-
duction in speed,

2, Regulatory signs to inform mo-
torists of regulations governing move-
ment;

3. Guide signs for guidance and di-
rectional informarion,

Ohbviously, traffic signs of all types
should follow uniform standards and
be placed in accordance with uniform
practice so they will have the same
meaning and result in the same action
on the part of motorists wherever en-
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countered. Statewide uniformity on
county roads, city streets, and state
highways minimizes drvers’ confu-
sion and contribures marterially to the
safe, orderly, and expeditious move-
ment of traffic.

National oniformity is likewise im-
portant. California follows the gen-
eral standards of the Manuoal on Uni-
form Traffic Control Devices for
Streets and Highways approved by
the American Association of Stare
Highway Officials, Institute of Traffic
Engineers, and the National Commit-
tee on Uniform Traffic Laws and Or-
dinances: and the A. A. 5. H. O, Man-
ual for Signing and Pavement Marking
of the National System of Interstate
and Defense Highways. Statewide uni-
formity on county roads and city
strects, as well as state highways, is
encouraged by membership and active
participation in the deliberations of
the California Sign Commitree and
other professional groups, including
national committees concerned with
signing standards.

Rulas for Uso of Signs

Signs are essential where special
regulations apply, where unusual con-
ditions are not self-evident, and to
furnish directional information, They
should be used wherever there is a
real need but not profusely. Too
many warning or regulatory signs de-
tract from the effectivencss of those
necessary for safety and guidance.

Well-known rules of the road or
general provisions of the Vehicle
Code are not generally reguired on
traffic signs. Drivers are expected to
know the rules for safe operarion of
their vehicles, and a multiplicity of
needless signs with long messages
would be distracting and serve no use-
ful purpose.

Guide Sign

Except for the foregoing general
comments, this discussion is limirted
to guide signs. The function of guide
signs, as the name implies, is to guide
motorists along routes and to destina-
tions of their choice; to inform motor-
ists of intersecting routes; to direct
to cities ar towns; and, to a lesser ex-
tent, to furnish informadon and o
identify locations not readily apparent.

The modern highway with ade-
quate visihilicy and easy curvarure o
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A digmond-shoped yellow sign indicoter o waoming; reflectorized orrow specifically worm of curve fo
right ahsad.

accommodate  all normal  driving
speeds reduces the need for warning
and regulatory signs. However, the
increased width and higher speeds,
and the necessity for making decisions
far in advance of rurnoffs or intersec-
tions greatly increases the importance
of the guide signs. This is pardcularly
true on freeways, Practically no warn-
ing signs are needed on freeways ex-
cept on ramps and connections at
interchanges,

Like the early day traveler, the mo-
torist on present-day conventional

-E-.. .|i-:“ J , B

Speed lmit sigm are the most fomilior exsaomples of regulstary type sign.

i |
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highways takes advantage of familiar
scenes, landmarks, buildings, and geo-
graphical features for information as
to his whereabours and the location of
intersections and points where choice
of direction is made; but on the free-
ways, with wider rights-of-way and
no business or buildings of any kind
fronting directly on the highway,
identification of location may be more
difficult. This further brings out the
need for guide signs of adequate legi-
bility placed a considerable distance
in advance of wrnoffs,
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Direclional information is the purpose of guide signs.

It has been frequently said thar di-
rectional signs were needed only for
the infrequent wser or the complete
stranger on a highway, This is not
true on the modern highway with ac-
cess completely controlled and no in-
tersections at grade. Even frequent
users need signs to idencify locatons
and turnoffs,

Statewide Problem

The extensive highway improve-
ment program now under way in
many cases removes traffic from con-
gested business streets. This craffic is
diverted to the newly construcred
routes, generally freeways, which by-
pass the main business district. This
makes the subject of adequate direc-
tional signing of great interest to
many communities and areas throngh-
out the State as well as to the motor-
ist. The statewide scope of the prob-
lem requires that it be treated on a
uniform statewide basis,

& gign bridge spanning beth readways of 0 modern freewoy,

September-October 1960

The statewide signing practice of
the Division of Highways has evolved
through the years in meeting chang-
ing conditions, increased traffic, and
the growth of commauonities along the
expanding nerwork of modern stare
highways.

The adoption of a uniform system
of signing for interstate highways in
1958 had a major influence on signing
practices in this State and throughout
the nation. California had a sizable in-
fluence in the development of the In-
terstate Sign Manual and is now par-
tcipating in the further development
and the broadening of these national
standards,

Caolifornia Sign Committes

Current state highway signing prac-
tice, while it is the responsibility of
the Division of Highways, was not
developed by this division alone.
Much of it stems from the studies and
consultations of the California Sign

! Sacramento

INECREST |
WILE HiGH RESORT | 1|
TWIN PEAKS I
ALPINE GLENS ;:

This sign once guided trovelers in Southern Call-

tarnia but would obviously be impossible fo read

and digedt from o vehicle driving on @ modern
highway at narmal speed.

Committee which was organized ro
promote orderly, safe, and consistent
signing throughout the State, Mem-
bers of the Sign Committee are the
State Division of Highwayvs; Califor-
nia  State Automobile  Association;
Auromobile Club of Southern Califor-
nia; County Supervisors Association
of California; League of California
Cities; Institute of Transportation and
Traffic Engincering of the Universicy
of California; and rthe California
Highway Patrol. The individuals who
represent these organizations on the
committee  are  directly  concerncd
with highwayv signing.

All matters pertaining to type, size,
color, positioning, and use of signs are
agreed upon enly after considerable
study by this committee, and the sev-
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cral members observe thesc agree-
ments very closely, Although this or-
ganization is advisory only, it has been
very effective in securing uniformity
on California roads, streets, and high-
ways. Informal meetings of this com-
mittee are held as needed, generally
several times a vear.

Basic Principles and Standord Proctice

Certain principles must be followed
if signing is to achieve the best results
in guidance and safety. One such prin-
ciple is that the number of place
names which can be wsed effectively
on a single sign is distinctly limired.
Except under very unusnal conditons,
the number should not exceed three.
Because of the higher speeds on free-
ways, the maximum nomber of desti-
nations on primary directional signs is
restricted to two, Drivers of vehicles
moving at present-day speeds are un-
able to read a long list of place names
and directional arrows, Neither can
they stop or slow down without haz-
ard to traffic.

These principles are confirmed in a
study by the Insdtute of Transporta-
tion and Traffic Engineering of the
University of California which indi-
cated that the number of drivers’ er-
rors in reading signs increases sharply
if the number of names on a sign ex-
ceeds three. This study also indicared
that a dividing line between destina-
tions in opposite directions is of grear
benefit in reducing drivers’ errors in
reading signs. As a result, it has now
become standard practice of the Divi-
sion of Highways to use the dividing
line between such destinations on new
standard directional signs or replace-
thents.

On high-standard roads, in particu-
lar, signs must be both located and
proportioned so that motorists may
recognize the messages, comprehend
the meaning, male decisions, and di-
rect their vehicles into the proper lane
without a reduction in speed,

Reaisurande Signs

To reassure motorists that they are
on the right road and to tell them how
far it is to points along the roure, re-
assurance guide signs are placed fac-
ing outbound traffic at the ourskirs
of cities or towns and just beyvond
principal highway junctons. These
signs generally show (1) the next
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PHOTOS ABOVE—Guide signs Include divider when they hove destinations in different directiom.

town, (2) the next county seat, road
junction, or important city, and (3)
the end of the route. All of the towns
named are on the route being trav-
eled. Where the road divides, loca-
tions in each direction may be shown,
and cities designated as the termini
may be alternared on the botrom line
of successive signs. Distances are
shown to the nearest mile for each
destination.

On interstate freeways, reassurance
signs will appear at more frequent in-
tervals, but these signs will show only

two destinarions, the next town and
the terminal city of most general in-
rerest.

Early thinking in respect to this
sign was thar it did not need to be
very prominent because it does not
call for immediate action by the
driver. Many small, nonreflecvorized
reassurance signs are still providing
service on the older conventional
highways. However, the size of the
message on reassurance signs has been
constantly increased in line with in-
creases in speed and traffic volumes,

California Highways and Public Works



Reflectorization of this sign has been
standard for some five years and size
of the message on current and future
installations will approach that of the
major guide signs on the roote,

Freeway Driving

When driving a freeway for the
first time, a motorist should always
consult a map to find out which exit
will lead to his destination. A single
exit in a metropolitan area generally
leads to many city streets and destina-
tions, Only the name of the street to
which the ramp connects and one
place name can be shown on the sign;
so the motorist must know the name
of the exit where he wants to tarn off.
In other words, a driver must know in
advance where he wants to go if he
expects to get there without confusion
or mistakes.

The main purpose of highway
guide signs is to tell the motorist how
to reach his destination by the short-
est and most efficient route. Any
message on a sign which would tend
to influence the mororist's decision
or to encoutage him to turn off the
highway at a particular road or area
is not within the scope of proper
highway signing.

State, US and Interstate Markers

On any route, there are nearly al-
ways a great number of possible des-
tinations and connecting highways,
and it has been found impracticable to
place signs along highways or at turn-
offs naming all possibilities. As a state-
wide pracrice, it has been found
advisable to restrict the naming of
locations on a given route to those
actually on the route,

Obviously, it would be impossible
to place a sufficient number of signs
on the highways to enable a motorist,
without knowledge of the general di-
recrion or local geography, o find
his way merely by looking for place
names on traffic signs,

Consequently, as a matter of pri-
mary guidance, considerable use is
made of state and US highway route
markers. Under present-day condi-
tons in California, a motorist unfa-
miliar with a geographical area needs
the assistance of a road map, and road
maps are readily available. Smudies show
thar most motorists rely upon such as-
sistance and that the route markers in

September-October 1960
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PHOTOS ABOVE—Reassuronce signs ore larger and refleclorized for eosy nighttime os well os doytime

reading.

use provide generally adequate direc-
tional information,

US Numbered Routes

The importance of a nationwide
system of numbered highwavs was
recognized in the early twenties, and
the American Association of State
Highway Officials (AASHO) re-
quested the Secretary of Agriculoare,
under whose offices the Burean of
Public Roads at that time operated, to
name a cominittee for the purpose of
formulating a plan or system of num-
bered highways. The association was
asked by the Secretary of Agriculture
to develop such a system. This system
was developed and officially adopted
in 1926, The American Associanion of
State Highway Officials is made up of
all the state highway departments,
those of Puerto Rico and the District
of Columbia, and the US Bureau of
Public Roads.

The selection of US sign routes and
the assignment of numbers is a func-

oon of the Executive Committee of
AASHO. Over the vears, this com-
mittee has developed a set of policies
for the purpose of facilitating travel
on a nationwide basis over the short-
est routes and best roads.

AASHO Policies

In accordance with these policies,
it has been the practice of the Divi-
sion of Highwayvs to request thar the
best route from a traffic service stand-
point be designated as the basic US
route. Therefore, when a highway is
reconstructed to higher standards on
new alignment, either through or
around a city or community, this new
routing is signed as the basic num-
bered route.

Included in the established policies
aof AASHO is the provision that "No
additional road shall be added to the
US pumbered road system, and no
existing US road shall be extended ex-
cept where there is a definite showing
of an adequately improved highway
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carrving an established and necessary
line of interstate traflic not otherwise
provided for by existing US routes
and for which adequate traffic service
cannot be provided by state route
numbers.

“Extension of present US nom-
bered routes may be made only when
the proposed extension is in the gen-
eral direction of the present route.

“Proposed extensions shall nor be
made when to do so, it is necessary to
duplicate US routes already estab-
lished, unless the duplication is for a
short distance and the routes then
diverge, ending in different terminal
points.”

There is obvious need for these
well-esrablished policies because des-
ignation of madequate routes not pro-
viding the best traffic service would
discredit the entire system of US
numbered routes. Also, extensive or
unwarranted use of alternate or busi-
ness routes would resule in confusion
and lack of confidence in numbered
routes on the part of motorists.

For the sake of uniformity, AASHO
sign route policies are also followed
in the establishment of California
state sign routes insofar as they apply.

The roure numbers are used exten-
sively by the makers of road maps.
Businesses that cater to the traveler
use route numbers to tie in the loca-
tion of their businesses in their ad-
vertising.

Interstate Route Mumbers

The routes comprising the 41,000
mile National System of Interstare
and Defense Highways are being
marked with distinctive roure marker
shields on the basis of a numbering
system that is separare and distiner
from the US numbered system. The
Interstare system marking and num-
bering is nor intended to replace thar
af the US system, but is, in reality,
a separate system of a limited mileage
of modern limited access highwavs to
accommadate traffic berween the na-
tion's major traffic generating arcas,
and the two numbered systems will
complement each other. Much of the
Interstate system is developed on new
locarion. Those sections where the In-
terstate system is developed over an
existing U. S. numbered roure will
have both the U. S. and the Interstate
svstem shields and route numbers,
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The red, whire and blue Interstare
shield is beginning to appear in many
locations throughout the Stave. It 1s
too carly in the development of the
Interstate system for these shields to
provide an effective rouring aid ar the
present time. However, the program
is moving at a rapid pace in all states
and it may not be many years before
segments are connected to provide
roate continuity for considerable dis-
rances across the nation,

Business Districts and Business Rowutes

With the extension of the freeway
system resulting in no businesses front-
ing directly on the highway, it be-
comes more and more important to
designate to motorists where services
normally required by the traveler may
be found. On directional signs, this is
accomplished by designations such as
central district, busmess district, down-
town, or givic center, and sometimes
the name of a district or area within
a ciry.

It is frequently found desirable to
designate a “business” route on a sec-
ton of former stare highway which is
relinquished when the community
which it serves is bypassed by a new
freeway. Proposed US business routes

The mow .rnrgn inferstate shisld catches the mofor
is's ayw, byl route numbens ore equally readable
an fhe smaller U5, hiphway shield below.

must be submirted for approval ro
AASHO. These business routes are
principally within the corporate limits
of a city and provide the traveling
public with the opportunity to travel
through the business section,

In cases of this tvpe where a busi-
ness route would be of benefir to the
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Downtown

UPPER—Signs directing the fraveler to a small community alse fell him the services are ovailoble. LOWER—
Tha inclusion of "Dewntown” in the [reeway signing through o mojor cify indicofes the praper furnoff
to reach the central business area,

motorist, and local authorities are in
accord and agree to maintain the nec-
essary signs, it is the division's prac-
tice to recommend approval o
AASHO. When a business route is
approved, all directional signs on the
state highway directing to the busi-
ness route are installed and maintained
by the Division of Highways.

The use of rthe business route is a
convenient and logical way to direce
a stranger so that he can easily find
his way to the business section, trans-
act his business, and then proceed to
find his way back to the main high-
wayv by following the route shields.

The Division of Highways recog-
nizes that the business centers of by-
passed communities and along old
routes provide needed services to the
highway wuser, and every effort is
made to give recognition to these
business districts in a manner consist-
ent with the principle of providing
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the best possible signing for all high-
way Users.

Either overhead illuminated or re-
flectorized signs are installed where
practicable at the connections with
the road leading to the business dis-
trict and the main highway, In addi-
tion, where there are other connec-
tions from the freeway to the business
district, supplementary signing is also
provided.

Frontage Reads and Roadside Business

When the construction of a new
freeway separares developed property
from the existing local road or street
svstem and leaves no suitable connec-
von to the freeway, it is frequendy
necessary to provide access to the
property by construction of a local
service road parallel to the freeway.
This type of road is designated as a
frontage road. In the case of new con-
struction, they are parallel to the free-
way. Often the old highway, or por-
tions of the old highway, roughly

parallel to the new freeway, will serve
as a frontgee road. Fromtage roads
have proven to be advantageous loca-
tions for businesses, especially those
which provide necessary services for
MOCOTIsts,

The problem of providing adequare
directional signs to roadside busi-
nesses on froneage roads or on old
roads bypassed by construction of
freeways developed about 1949, Signs
with various wordings were consid-
ered, such as roadside services, road-
side business, voadside business avea,
roadside motels, etc.

Roadside Business

The sign reading roadside business
was adopred with the approval of the
Motor Hotel Association of Califor-
mia, This sign indicates all types of
services and accommodations and is
consistent with our present signing
practice of placing business signs with
route markers to indicate business
routes not on the main highway and
providing direction to business dis-
tricts.

One of the important factors in the
development and use of the sign read-
ing roadside business was that the use
of a uniform standard sign to desig-
nate these businesses would soon cause
it to become known by the public.
Matorists, when they recognized such
a sign, would know that roadside
services were available.

A survey was made by the Division
of Highways Right-of-way Depart-
ment on the effect of bypassing road-
side business. Operators of motels, res-
rauramts, erc,, were contacted Ill!'?h‘j
appeared satisfied with the wording
of the signs, bur expressed concern re-
garding their placement and visibility.
As a result of this survey, the signs
were placed farther in advance of the
intersection and the roadside business
signs were reflectorized for night visi-
bilicy.

One of the most important factors
in the statewide nse of uniform stand-
ard signs reading voadside business is
that their continued and consistent use
will further increase their effective-
nEss.

Freeway Signing

It is a long step from the first roads
and streets used by antomobiles to the
present-day six- and eight-lane free-
ways in the large metropolitan areas.
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Likewise, it is a long step from the
early signing to that which is now re-
quired on these freeways which carry City Terrace Dr
a tremendous traffic load. Eastern Ave

Signing cannot be separated from s
the freeway because it 15 an integral
part of it. Adequate signing is essen-
tial to completencss and sarisfacrory
operation of the modern freeway. The
high volomes carvied by this type of
facility greatly increase the signing
requirements.

For example, traffic volumes which
preclude changing lanes at will on the
approach to an exit make it necessary Typical lreeway sign listing next three exits and their distances.
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to provide much greater advance no-
tice of the turnoff. There was a time
when 50 feet in advance of an inter-
section was adequate, Later, the dis-
tance increased progressively to sev-
eral hundred feer, to one-quarter mile,
to one-half mile, and now one mile or
more is considered a desirable distance
for the first indication of a turnoff
from a freeway. This desirable dis-
tance is not always obtainable, due o
limitations on design and the need
for frequent connections to provide
proper traffic service in highly devel-
oped areas,

Positive indications of the lane o
use for different exits are very ncc-
essary. Drivers also need to know the
approximate distance to the offramp
they expect to use.

Mow System of Signing

Afrer careful study of this problem
by traffic engineers of the Division of
Highways, a new system of signing
for metropolitan freeways was devel-
oped early in 1956. This svstem has
been subsequently modified in line
with signing requirements on the In-
terstate System. The advantages of
these later revisions were o develop
uniformity of signing on all Califor-
nia freeways and attain basic uniform-
ity with major freeway signing on a
national basis. The features of the
newer freeway signing most apparent
to the motorist are the green rather
than black backgrounds on guide signs
and the upward sloping arrow at exits
from the freeway instead of a down
arrow over the offramp. The main
features of freeway signing are:

Matrapolitan Freoways

In order to inform drivers of their
general location and the distance to
the exit which they are sceking, signs
arc placed indicating the next three
exits and the distance thereto in miles
and fractions of miles. These signs are
located as soon as practicable afrer
passing an exit and list the next three
exits. As soon as an exit is passed, its
name is dropped from the top line and
the second line moves up to the top
position. A new exit name and dis-
tance is then added on the bottom.
The names for the exits are street
names, road names, route numbers, or
any other name which best fits local
conditions. These signs are frequent
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reminders to motorists so that they
will be prepared to turn off when
thev reach the exir that will rake them
to their desonation.

Overhead  illuminated signs  are
placed at exits in the gore; that is, in
the rriangular area berween the turn-
off and the main freeway lanes. These
signs carry the name of the offramp,
positioned directly over the offramp
with an upward sloping arrow point-
ing in the direction of the exit move-
ment. The other side of the sign will
normally be over the outside freeway
lane, and will carry the name and dis-
tance to the next exit ahead, with an
arrow pointing downward to the ap-
proximate center of the ourside lane.
At major turnoffs, a sign bridge may
be erected owver the freeway lanes
which will carry through traffic infor-
mation in addition o the name of the
next exit, The through informarion is
usually a prominent city on the
route together with appropriate roure
shields, Advance sign bridges carrv-
ing full information are always placed
in advance of a freeway juncton,
With this system of signing, the
names of all major exits will generally
be indicated three nmes, ar least twice
on overhead illaminated signs.

Downward pointing arrows assign
traffic to rthe appropriare lane in ad-
vance of turnoffs or branch connec-
tions, Down arrows are also used over
the connectng roadways at freeway
to freeway interchanges. The upward
sloping arrow is now used only at the
exit from the freewav and will direct
to city streets or other local roads,
With the complex of freeways now
developing in urban areas, a high per-
centage of local trips will involve not
one, but a system of freeways, The
concept that down arrows keep you
on the freeway system and an up ar-
row takes vou off should provide a
valuable aid ro the motorist.

Rural Freoways

On rural freeways, overhead signs
are generally restricred to gore instal-
lations at important turnoffs, They
are primarily used at junctions of state
or national sign routes and to direct to
bypassed communities over the best
connection for each direction of
travel.

It was found that when a freeway
bypasses a community formerly on
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PHOTOS ABOVE—Approoching a turnoff o a cemmunity frem o majer rural freewoy, fthe melerivt
natified repeatedly,

the sign route, and stll so indicated
on small-scale road maps, a consider-
able segment of the motorists turn off
at the prominently displayed city
name in the belief they are following
the route. For this reason, it is now
standard practice to show a prominent
through destination, together with the
route shicld, on the left panel of a
burrerfly sign when the right panel
directs to a bypassed community.

September-October 1960

Although traffic volumes are usu-
ally not comparable to urban free-
ways, the greater speeds of rural
travel make advance notice of -
offs equally important. First notice is
provided by a large ground-mounted
sign carrying turnoff information in
16-inch capital and 12-inch lower case
letrers, together with the distance to
the exit, usually one mile. Additional
notice is provided by lane-indicaring

signs placed midway berween the first
advance sign and the exit. These, to-
gether with a sign ar rhe gore, again
provide three notices of the rumoif.

It is a well-known fact thar drivers,
through inattention or distraction,
frequently pass even a prominently
placed sign without comprehending ir.
The reperition of the exit names and
lane indicarions should reduce rhis
problem ro the minimum,

Sign Modernization

Highway designs, including signing,
are continually being improved, It is
not economical or practical to go back
and revise all previous designs and in-
stallations whenever a new and betrer
way of signing is developed. How-
ever, the effectiveness of modern sign-
ing has resulred in many demands for
the re-signing of older freeways. In
this respect, a systematic program is
now under way in which those higher
traffic areas having the most critical
deficiencies in signing receive the first
priority for modernization.

California has taken the lead in de-
veloping overhead illuminated free-
way signs and rates high nationally in
the field of rraffic control. Uniform-
ity, so virally necessary for effective
signing, is obtained by an up-to-date
looseleaf manual setting forth uniform
standards and policies for signs and
other traffic control devices used on
state highways. Uniformity and ade-
quacy of signing on California county
roads and city streets is, with a few
exceptions, very good, largely through
the activities of the California Sign
Commirtee.

The driver must not be left our of
the picture. The best signs in the
world are no positive assurance that
a few drivers won't make mistakes or
ke a wrong rturn occasionally.
Drivers must take their share of the
responsibility, They should study a
map when using a highway or metro-
politan freeway for the first time so
they will know what routes to follow
and where to turn off to reach cheir
destination, and above all be alert and
courteous, and follow the rules of the
road at all times. Careful, competent
driving, combined with safe highways
and adequare traffic signs, will sorely
contribute substantially to smooth,
safe and orderly traffic flow,
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- AS. Expressway

First Unit of Almaden Job
Is Completed in San Jose

By JAMES B. ENOCHS, Director of Public Works, Santa Clara County

IH smin-Noviemeer 19359, the first unit
of the Almaden Expressway was
opened to traffic, eliminating one of
the most serious bottlenecks to rhe
movement of traffic in and our of the
City of San Jose.

The “expressway,” so called ro dis-
vnguish it from a full freeway, in-
volved the construction of a four-lane
divided highway and railroad over-
crossing on a new alignment to bypass
the existing narrow two-lane under-
crossing at the Southern Pacific Rail-
road main line to Los Angeles.

Almaden Road has a long history,
dating back to the days of the Indians
when it was nsed as a rrail to get w
the area where red rocks furnished the
natives with dyes ro paint their faces.
Later it served as a road for the early
Spanish settlers (who had received
land grants from the Mexican gover-
norj to ger to and from the mission
and settlement atr San Jose. In the pe-
riod from 18350 to 1886 when the rail-
road was extended to the new Alma-
den quicksilver mines, approximately
§40.000,000 in quicksilver was hauled
over the road in wagons and mule
trains, rendering the road ankle deep
in dust in the summer and axle deep
in mud in the winter, unal it was
graveled by the county and sprinkled
in summer for its entire length,

First Surfacing

In the period 1920 to 1925 the road
was surfaced with asphalt paving, and
in 1935 an undercrossing was con-
structed at the main line of the South-
ern Pacific Railroad. By the early
1950s the rapid growth of the area to
the south of the Citv of San Jose made
it obvious that an alternate route
would have to be constroeted, or rhe
existing undercrossing widened.

Cost studies of the alternates by the
Santa Clara County Engineer’s Office
indicated that the bypass could be
constructed for approximately $300,-
000 less than widening the existing

34

TR

An wedal of & seclien of the new Almoden Expressway south of Son Jose consfructed by Sonte Clara
Counfy under the Federal-aid Secondary Highwoy Progrom. Mote the norrow raflroad underposs on fhe
old road of the lofi.

undercrossing, and in 1957 planning
was begun for the bypass. All agencies,
county, city, state and federal, con-
tributed funds for rhe project, and on
November 18, 1938, a contract was
awarded ro Edward Keeble Construc-
tion Company of San Jose for the con-
struction of the first unic {1.25 miles)
of the Almaden Bypass. The construc-
tion cost, exclusive of righr-of-way
and engineering, was approximately
$915,000.

The roadway section chosen con-
sisted of four inches of plant mix sur-
facing over eight inches of Class A
cement-treated base, over six inches
of imported select material. Only two
grade erossings remain, and the one ar
Canoas Garden Avenue will be elimi-
nated by the construction of Unit 2
of the bypass. The other, ar San Jose
Avenue, a real “problem” intersection
now, will be eliminated when the

Curtner-Stone  Extension has  been
completed to the Monrerey Road
(Highway 101)., Although the ex-
pressway does not have full freeway
starus, the areas adjoining are served
by frontage roads on both sides for
almost the full length of the project.

Settlomant Problem

A settlement problem, somewhat
unexpected at this distance from San
Francisco Bay, developed as placement
of the overcrossing approach embank-
ments progressed, Ultimate settlement
of the natural ground beneath the em-
bankments, as measured by settlement
platforms was found to be approxi-
mately 2.2 feet for the northerly ap-
proach embanliment, bot only 1.2 feet
for the approach immediately across
the Southern Pacific Railroad right-of-
way. The settlement subsided ro zero
in February of 1960, and no difficuley
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A map of the Almoden Expresewoy projed thowing weits alreody construcled, thow mow under consfrucfion and thess propoted for fulure construction.

has been experienced with either the
strocture or the approach pavement,

The second unit of the bypass is
now being constructed by Leo F. Pi-
azza Paving Co, of San Jose under a
$385.000 federal aid secondary con-
tract awarded in December 1959 and
will be open to traffic this fall. It con-
sists of construction of a plate girder
overcrossing at the Curmer-Stone Ex-
tension, construction of a porton of
the Curtner-Stone Extension, and ex-
tension of the expressway approxi-
mately 0.5 mile southerly ro Redbird
Drive where it tapers into the existing
alignment near the Guadalupe River
Bridge.

Plans are being prepared by the
county for uonit 3 and eonstruction
wark should begin on this joint Santa
Clara County-City of San Jose project
by mid-1961. In addidon, plans for
unit 4 (Curtner-Stone Exrension o
Highway 101) are well along, and a
federal aid secondary concract will be
awarded in 1961 for this link to serve
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the rapidly growing industrial areas
along Highway 101 sputh of San Jose.

Application has been made to aid
this Curtner-Stane project with urban
extension funds as well as FAS funds,

Hillsdale Project

The only remaining project of im-
mediate concern for this area is the
connection of the Almaden Express-
way with the new Hillsdale Express
way being constructed as a joint proj-
ect by the City of San Jose and the
County of Santa Clara ro serve east-
west traffic south of the city. How-
ever, it is hoped rhat the Almaden
Expressway can be extended south ro
serve the area as fast as the buildup
of population demands,

Design and construcrion engineer-
ing was done by Santa Clara County

ersonnel under the direction of James

, Enochs, Director of Public Works,
Olaf A. Bue was resident enginecr on
the first unit, and Jack M. Williams
is resident engineer for the unit now
under construction, Valuable assist-

ance was and is being given by the
California Division of Highways
including the Bridge Department dur-
ing the course of the project.

The excellent co-operation between
the Gty of San Jose and the County
of Sanma Clara in working out mutual
problems of design and construction
of the four units presently contem-
plated for the Almaden Expressway
gives hope thar all political jurisdic-
tions of Santa Clara County can join
to secure a successful election in
March 1961 for the §70,000,000 first
stage of a comprehensive countywide
CXpressways system,

A record high for one day of 58,520
vehicles crossed Carquinez Bridge on
Sunday, August 14. This was nearly
2,000 more vehicles than crossed the
bridge on the previous high day, July
1, 1960, when 56,973 vehicles were
counted.
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(Cable Relocation

By WARREN B. JAMES, Associate Bridge Engineer, and
A. H. MUNGER, Highwoy Engineering Associate

-I:lli- CONSTRUCTION
of the Golden Stare
Freeway extend-
ing from Mission
Road to Pasadena
Avenue, Road V1I1-
LA-4-LA, was
completed and
opened to public
traffic on  March
18, 1960, This portion of the Golden
Seate reewany consists of eight lanes
on new alignment 1.2 miles in length
in the City of Los Angeles, and it was
constructed by the contractors, J. C.
Boespflug Construction Co, and ], L.
MeLanghlin, at a total construction
cost o the Stare of §2,800,000,

This freeway constroction included
an  overhead bridge strucrure on
North Broadway, which involred an
engineering problem becanse of the
large number of Pacific Telephone
cables existing in this city street
Clearing the area in advance of
bridge construction would normally
have required the relocation of the
existing 40 underground multiple tile
ducts containing 24 cables with each
cable containing hundreds of wires

DISTRICT
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for message rransmission. In one unit
there were 24 ducts 16 feer sontherly
of which there were two units of
cight ducts each located approxi-
mately five feet apart. These ducts
were on the north side of North
Broadwayv extending across the free-
way location. According ro usual ac-
cepted standard practee, relocation
of these relephone facilities by the
“shoofly method” would have re-
quired two moves; the first being o
locate in the detour roadway around
the bridge and the second to place in
the final location in the deck of the
bridge structure.

Mew Technique Employed

The procedure used on this free-
way contract called the “supporting
in place method” departed from the
old standard “shoofly method” of
placing the relephone cables in a de-
tour around the bridge construction
site, The new method substituted a
temporary  areangement  of  seeel
heams supporting the existing tele-
phone cables in place until the lower
slab and stems of the box girders
could be constructed. Slots were lefr

ML aetdecl =t A
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New Technique Used,
Savings Total $240,000

in the bridge diaphragms and abur-
ments to permit the lowering of rhe
ducts into final position. By this new
procedure uninterrupred service of
the telephone cables was maintained,
The top slab of the box girders was
formed and poured in the normal
manner.
Savings Are Listed

Running simultancously with the
state highway contract, there was a
telephone company contract amount-
ing to approximately $60,000, The
telephone company estimated that the
placing, cutting-in and splicing of
shoofly cables would have required
approximately six months' nme wirth
an additional six months to restore the
lines to normal use. This 12 months’
allowance for relocation work plos
normal loss of cable use during cut-
overs was estimared conservatively
cost the sum of $300,000. Subtracting
the $60,000 telephone contract, net
savings from use of the new “support-
ing in place method” compared to the
old “shoofly method” smounted to
£240,000, of which $120,000 would
have been rhe cost assessable to the

An overall viow of the telephone duch wwpporied from the girders by seel srops shordly offer excovofion work on the bridge began.
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State in accordance with existing uril-
ity relocation contract. This did not
take into account money losses resule-
ing from possible interruptions in TV,
radio and other coaxial trunk line
services had the “shoofly method”
been employved. Of the 26 cables,
three were TV, radio and long dis-
rance toll lings to the east coast and
the remainder were main trunk lines
between city telephone exchanges.
Further, if the “shoofly method” had
been wsed the State's freeway con-
tractor would have had serious inter-
ruptions to his work, first while the
telephone bypass cable was being in-
stalled in the detour and again during
the permanent cable installation in the
new bridge strucrure.

Construction Methods

The contrace plans originally called
for the steel beams carrying the cables
to be supported on islands of earth
left between cribbed excavations for
abutments and piers. After study by
The Pacific Telephone and Telegraph
Company and under an agreement be-

r - A view fram below of the felephone monhole confenfs ond ducls profected by timber plonks and sup-
:;“ T_;nq;?;d:‘?;zga&t:r I'::E'fj Eta;c' the porfed above the bridge “glory hole prier fo the construdtion of the bridge abutment.
Artih 1 : e ¢ nng I1or ex-

cavations were eliminated and in their
place welded steel bents were erected,
spaced about 20 feer on both sides of
the aburments and piers. This change
in contract involved a change order
which resulted in a savings of §2,700
to the State. The telephone company,
using its own contract forces, fur-
nished and erected the main steel
beams, and strapped the cables and
ducts protected by timber plank
sheeting ro the beams and handled the
raising and [owering of the cables.
The work performed by the State’s
contractor consisted of both struc-
tural and roadway excavation under
the cables and in placing the tempo-
rary supports for the cables during
these operations. This method of plac-
ing required that holes be drilled in
the existing ground after the tele-
phone conduit had been exposed, for
placing the legs of the steel bents,

o

Holes Drilled

Two-foot-diameter holes for rthe
bent legs were drilled from the sur-
face of ground to the elevation of the
bottom of the footings, a depth of ap-
proximately 34 feet from ground sur-

A side view of the telephane manhole contents and dvets shown ohove, offer construction of the bridge
abutment.
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A photo of the project elter the falsework won consirocled showing the felephone duch supporfed from
the steel girders.

Warkers prepore fo releaswe the weel sfrops ond lower the ducty infa thelr final position lnilde fhe con-
crafe girder.

face. Then 12-inch, §53-pound steel
H-bearing piles were placed in the
holes and the bottom 10 feet encased
in concrete. The bent caps were left
off remporarily until the supporting
beams with the conduir strapped to
them were raised ro grade, The 12-
inch steel bent caps were then placed
to support the longitudinal beams and
were welded to the legs.

The detailed construction steps em-
ploved in sequence consisted of ex-
posing the telephone ducts containing
the cables, encasing the ducts in pro-
tective timber plank sheeting, placing
longitudinal 18-inch WF70 26-beam
supports above the ducrs and hanging
the ducts and cables to the beams by
means of steel scraps. The I-beams
were raised with jacks approximately
four feer o provide a two-foot clear-
ance herween the ducts and the lower
slab of the box girders. At this stage
the caps of the steel bents were in-
serted under the I-beams and the loads
were then transferred to the steel
bents,

Mo Interference

The excavation for the abutments
and piers were made using heavy ex-
cavation equipment, withour interfer-
ence from timber cribbing originally
required by the specificadons. The
two abutments and the center pier
were constructed in the excavation to
bridge seac elevation. Short WF-beam
columns to serve as legs for a second
set of temporary column supports
were placed in the abutments and
center pier. The cable load was trans-
ferred to these column supports and
the first temporary steel bents re-
moved. The supporting I-beams were
then ar the maximum 73-foot span for
which they were designed, Afrer the
first temporary bents were removed,
the balance of the earth under the
bridge was excavated. Deck falsework
and forms were erected and the lower
bridge slab and stems of the box girder
poured.

The process of lowering the ducts
and cables onto the lower concrete
slab was started as soon as possible.
These telephone ducts were finally
placed on the lower slab while it was
still supported by forms and false-
work. The lowering was accomplished
by employing long threaded vertical
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The mlsphoss ducts sthewn in their permanent position Inside the concrefe box girder.

bolts through yokes supporting the
ducts. The ducts were anchored in
their final position by partial encase-
ment in lighrweight concrete. The
top slab forms of the box girder were
then placed and the top slab poured.

Ar Bridge Abutment No. 3, a tele-
phone cable manhole was incorporated
with the abutment to give acces to
existing splices in the cables. This is
shown in a photograph illustraring
this story,

The problem of finding the re-
quired four inches of slack in the
cables to allow for the four feet of
vertical lift was not too difficult since
some slack existed in adjacent man-
holes on both sides of the freeway.
However, great care was exercised by
the telephone company to be sure that
the cables were not overstressed by
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pulling. The telephone company kept
its own inspector on the job during
the critical stages of the work, which
were completed as planned withour
serions difficulties.

Method ls Successiul

This new “supporting in place
method” for taking care of existing
telephone ducts during bridge con-
struction as carried out on this job
proved to be a successful construction
method satisfactory for widespread
use,

The vast savings in utility reloca-
tion costs further warrants the em-
ployment of this merhod for similar
situgtions where a large number of
telephone cables are involved with a
bridge structare. The method shouold

also be considered where a smaller
number of cables are involved when
it is more economical than installing
an overhead line or a temporary
“shoofly” installation in the bridge de-
tour to clear the bridge construction
area.

The District VII Right of Way
Clearance Department staff wishes to
acknowledge the co-operation of The
Pacific Telephone and Telegraph
Company representatives for  their
contribution in the successful develop-
ment of this new “supporting in place
method” for handling telephone cables
during construction. Special apprecia-
tion is extended ro Mr. William G.
Cook of the Los Angeles office of the
Pacific Telephone Company for his
assistance.
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STATE CHAMBER MAKES HIGHWAY RECOMMENDATIONS

The California State Chamber of
Commerce made its annual foll-dress
appearance  before the California
Highway Commission in Sacramento
on August 31, presenting the resules
of highway project studies in all 58
counties of the Srcate,

The 86-page report of the state
chamber’s starewide highway commir-
ree was the distllanion of discussions
and recommendations made by local

misston in administering California’s high-
way program; and

Waueneas, The policy whereby a stare
agency, through a smrewide clvie organies-
non, goes into local communities w solicie
advice and guidance in the development of
a seare highway program s unigque among
stires of the naton; and

Wiikneas, It is recognized that this activ-
ity of the Stare Chamber of Commerce s
a distinct service not only 1w the California
Highway Commission bor to every citizen
of Californta; now, therefore be it

In thiz view of the Californin Mighwey Commission hearlng room in Socomanie an August 31, Chair-

man F. W, Tarr of the Stotewide Highwoy Committes of the Colifornic Stole Chomber of Commerce i

furning from the lectern 1o coll om ome of the reglonal committes choirmen ta present project recom-
mendations. Mambers of the Highwaoy Commizstion are seoled on the platform, rear of photo,

offictals and civic leaders at a series of
i meeting held throughout the Seare
during the spring and summer.

The 747 projects recommended
for commission consideration were
grouped into three categories, county
by county: those where construction
could be wnderraken wvery shortly,
those for which additional planning
and rights-of-way were indicated, and
those on which long-range planning
should be started or continued.

Following the presentation, the
Highway Commission acknowledged
the state chamber group’s service in
the following resolution:

Wiariras, For many vears the Californiz
Stare Chamber of Commerce, through s
Transportation and Highway Department,
hat arinoally arranged and condocted public
méetings in the various counties of the Scate,
providing an opportunity for local public
officials, civic organizations and mdividoals
to express their views and recommendations
on highway matrers; and

Wirnias, This activity has become o val-
uable aid o the California Highway Com-
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Retolved, That the California Highway
Commission commends the Smte Chamber
of Commerce [or this fine public service
and by this means expresses its appreciaton
for the co-operation and assistance rendered
by the staff and commirtee members in che
development of this program in the public
interest; and be it further

Resolved, Thar a copy of this resolution
be sent w the officers and directors of the
Stare Chamber of Commerce and w Ed-
mund G. Brown, Governor of California,

Adopted this first day of September 1960
by unamimous vote of the Californian High-
way Commission.

Bid Opening Set for
Yerba Buena Tunnel

The State Division of San Francisco
Bay Toll Crossings will advertise for
bids shortly on a project to recon-
struct the Yerba Buena Island Tunnel
portion of the San Francisco-Oakland
Bay Bridge.

The project is another step in con-
version of the bridge to provide for
five lanes of one-direction traffic flow
on each of its two decks.

A total of approximately $4,000,000
in Bay Bridge revenue funds is avail-
able for the runnel reconstruction
work. Bids will be opened ar 2 p.m.
on October 11, 1960, in the division's
office ar 151 Fremont Street, San Fran-
eiseo,

The project involves removal of the
Key System rails on the lower deck
through the tunnel; lowering the level
of the lower deck, one-half the deck
width at a time, in order to maintain
continuous traffic flow: removal of the
center columns supporting the upper
deck through the tunnel; and then
lowering of the level of the upper
deck.

The level of the upper deck must
be lowered 16 inches throughour the
tunnel, it was explained by Norman
C. Raab, Division Chief, in order to
accommodare the trucks which will be
using the upper deck as well as the
lower when the whole reconstruction
job is completed.

The upper deck will be lowered
without noticeable interference wich
traffic by means of specially designed
movable ramps, Raab explained.

The project will also involve revi-
sion of electrical, mechanical and other
facilicies and the construction of bus
lanes and passenger placforms on both
upper and lower decks.

Special Body Made for Profilograph Truck

PHOTO LEFT—Among the 6500 eguipmant wnits
odminidered by the Divivon of Highwoys Equip-
manl Department ors many reguiring specialized
design and construction. The compenent porti of
thess units are monufoctured by the Department
in il Headguarfers Shep in Socomenic, They are
nof ovailoble on the open market,

Such o unit it a speclal body mounted om o
lstpm truck between the lruck chossiz ond a Turs
veyor's fype body. This body was buili for fthe
Moteriols and Ressarch Depariment for speciel
use In connection with shedies of povement smoath-
ness.
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D@ |ectome [Ef s
By F. N. HVEEM, Materials and Research Engineer

EN&IN pens must think abour or take : -
into account many different phe- SESEmes T T e
nomena relating to the behavior of P A

the things they build, and among these
is the question of how much move-
ment occurs when a material or struc-
ture is under load, Most engineering
waorks are required to sustain loads or
resist forces, bur in the process of sus-
taining these loads virrually all struc-
tural members yvield or deflect slightly.
Thus, rall buildings sway or bend un-
der high wind pressures and the floors
of buildings and decks of bridges de-
flect and rebound mensurably under
moving wheel loads,

Movement under transient wvehicle
loads s not confined to bridges as it
can be shown thar all highway pave-
ments deflect under heavy axle loads
to a greater or lesser degree depend-
ing upon several factors or conditions.
One common factor is the magnitude
of the load, but there is another van-
able thar influences the deflections of

pavements that is nor involved in I L5 S T I, 1 s - P .

hndgﬁ decks; I'Iiﬂh!l}?. the nature of Figure 1. Foliges crocks, genarally known os “olfigator” crocks.

the underlying support. A bridge

deck must be strong enough to carry LIGHT SOURCE
the design loads across the span be- LENS \\ REFLECTING
tween piers or abutments, but pave- haata e

ments are not expected to span any
appreciable distance or area and there-
fore the natore of the subgrade sup-
port becomes a major consideration
when studying the performance of
pavements under load.

ORIGINAL
PAVEMENT
ELEVATION

PAVEMENT

THREADED
COUPLING

FIELD cOIL

Establithed Procedurs

The design of a reinforced concrere
or steel beam which will sustain a
given load is a well established engi-
neering  procedure, and here the
strength elements are confined solely
within the beam. While many engi- ]’ .

%

DEFLECTED 3
PAVEMENT TYPICAL FILM TRACE

ELEVATION
WHEATSTOME BRIDGE

GIRCUIT —--..__\‘ ~

D= Total paveman!
dallection

dsMer deliaction af
laysr baing measured

B Conad lengih of
ralarance rod

neers regard a highway pavemenr as
a sort of “beam” acrually the pave-
mient itself is no more than the upper
laver or “crust" of a “beam™ which is
of considerable depth bur with no 3 -

clearly defined lower boundary, The Figurs 2. Travel Gage in use sincs 1938
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Figurs 3. Benkelman Beam used wvnder o looded frock wheel, The recorder and odomefer wheel ware
added by Califernia.

..m-'I.L'-: B

Figure 5. Troveling Deffecfomater: In the recording eyele fhe probes ond fheir troverse ossembly re-
main glationary on the road while the fruck moves forward,

= Jedies i

Figure &, Troveling Deflactomefer: The fraverse assembly it picked vp by o pnevmotic operofed frock
and corried aheod ond dropped on the rood fo repeal the cycle.

amount of deflection which the more
or less hard and brittle upper layer
must undergo as the onderlyving soil is
compressed with each passing wheel
load is a matter for concern as suffi-
cient alternate bending and Aexing
will ultimately lead to cracking of the
pavement surface. These cracks are of
the tyvpe known as fatigue cracks,
Figure 1.

The measurement of pavement de-
flections has been carried on in Cali-
fornia for a number of years. In 1938,
the laboratory secured a General
Electric travel gage which was used
in investigations borh on state high-
ways and on airfield pavements dur-
ing the war yvears. In 1951, an organ-
ized study of California pavements
was undertaken and results reporred.®
This instrument still remains one of
the most accurate methods for meas-
uring pavement deflections, Figure 1.
It has the disadvantage, however, of
requiring considerable time and ex-
pense for the installation of units as
five-inch diameter holes must be
drilled in the pavement, and cased
reference rods driven to the desired
depth.

Device Is Daveloped

During the operation of the
WASHO test road in Idaho, A, C.
Benkelman developed a device, Figure
3, now known as the Benkelman Beam,
which makes it possible to measure the
surface deflections of pavements with-
out the necessity for cutring holes and
installing gaging units, The use of the
Benkelman Beam has speeded up the
process of measuring pavement de-
flections. However, the measurement
of deflections over a long stretch of
road is still a relatively slow process,
and in order to obtain a greater
amount of data for a given expendi-
ture of time the Materials and Re-
search Department has developed a
semiautomatic device called the rtrav-
eling deflectometer. This instrument
is shown in Figures 4, 3, and 6. The
principle is illustrated by the sketch,
Figure 7. The deflectometer combines
a truck trailer unit which carries the
test load on the rear wheels of the
trailer with means for measuring the
pavement deflections under both

* "Pavement Deflsctons pnd  Fatigue Follnres,!
Elg%mrg Research Board Bulle 114 (19557
¥ . -

Hveem,
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wheels simulncously,  Essentially,
this is an electromechanical device
capable of measuring pavement deflec-
vions under a single axle wheel load
at 12%-foot intervals uniformly and
continuously as the vehicle moves
steadily along the roadway at one-half
mile per hour. The deflections are
measured to the nearest 171000 Inch
by means of a probe arm resting on
the pavement, Figure 8, and perma-
nently recorded on chart paper. (To
visualize the sensitivity of this instru-
ment, an ordinary cigarette paper is
1/1000 of an inch thick.) The load on
the semitrailer may be readily shifred
from front to rear, thus making it
possible to vary the axle load from
12,000-1b. to  16,000-lb. simply by
means of a switch in the control cab.
The grear advantage of this deflectom-
erer is that it can be used ro guickly
sean random spots on lﬂng stretches
of roadway or make measurements ar
close intervals where desired.

Purposes Dutlined

It is expected that the traveling de-
flectometer will be useful for the fol-
lowing purposes:

. To check the condition of lightly
constructed highways during the
spring wet period or “spring
breakup” in order to judge
whether load restrictions should
be imposed during the time when
the pavements are susceptible to
damage. (Many highway depart-
ments in the northern states have
been forced to ban heavy traffic
during the critical period to pro-
tect the public investment, but
the problem of producing test
data to prove that a given pave-

Figure 9. Chort recorder constructed for the Deflectameter. Spoce for lour
recording pens on the right. Manwel confrals en leff of console.
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four sefs of deflector measuremants in one operation.
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ment is vulnerable has always
been most difficult.)

. Evaluate existing roadways, both
pavements and shoulders, ro de-
termine whether reinforcing or
overlays are necessary and, if so, 5
what thickness of sarfacing may

be required. The use of deflec-
ton measurements will enable
engineers to plan  maintenance
and reconstruction work more
precisely.

Permit a periodic checkup on
existing pavements so that poten-

bt

tial distress may be anticipated.
A careful analysis of roadway
deflections will make it possible
to predict whether or not dis-
tress is imminent unless remedial
action is taken,

Can Determine Langth

Figures 9 and 10 are pictures of the
chart recorder. Figure 11 shows some
of the deflection records obtained with
this instrument, It will be noted that
it is possible to determine the length
of pavement which is involved in the
“deflection area.” Figure 12 is a photo-
graph of a model constructed ro illus-
trate the shape of a typical depression
under a wheel load on an asphaltic
pavement, The length and depth of
this depression varies with local con-
ditions and the deflectometer trace in-
dicates both the length of the axis of
the oval-shaped area and the maximum
depth of the depression.

The deflectometer was designed,
developed and constructed jointly by
the Materials and Research Depart-
ment and the Headquarters Equip-
ment Department. The trailer, load-
shifting device, cab, etc., were con-
structed in the equipment shop. The
sensing elements, electronic units and
circuits were designed by laboratory
personnel and constructed in the lab-
oratory shop. Many individuals have
been associated with the design and
construction among whom are L, 5.
Hannibal, Senior Mechanical Engi-
neer, and J. C. Fagan, Assistant Physi-
cal Testing Engineer. R. E. Wilhelmy
mpckrmd' all of the machine shop
work.

PROGRAM EXCEEDS $115 MILLION

The state building program of the
Division of Architecrure will exceed
§115,000,000 during the fiscal year
July 1, 1960, through June 30, 1961,
The program is divided into §74,000,-
000 of MNorthern California projects
and §41,000,000 of Southern California
projects,

This is a reversal of trend in the
division of work which a year ago
was divided about equally berween the
two areas. Principal reason for the in-
crease in Northern California is be-
cause of several major building pro-
grams.
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| reateo Subgrade

Smoothness, Uniformity Key
To Good Slip-form Paving

By JAMES L. NEEDHAM, Senior Resident Engineer

TH.E CEMENT Treat-
ment of subgrade
under portland ce-
ment Cconcrete
pavement is not a
new idea. Its value
and long-range
economy have
been and are being
proven through the
performance of roadways under se-
vere conditions of rraffic and climate.
The methods of construction of ce-
ment treated bases and subgrades have
been covered in articles in previous is-
sues of California Highways and Pub-
lic Works with particular reference to
the article by Earl Withycombe in
the Julv-August 1951 issue.

DISTRICT

VI

P

Avtomatic rood building mochine culs subgrade on unireated bosa, Stakes
carrying the grade wire are on the lefl in frant of the mochine,
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With the advent of the use of slip-
form paving methods for placing
portland eement concrete pavement,
some new problems have been added
to those already existing in the cement

treated subgrade operations. This dis- -

cussion is confined to that particular
operation, and a deseription of what
was done on 2 recent contract in Dis-
trice VII.

This project is being constructed
by the Guy F. Atkinson Company
with C. R. “Duke” Fowler as super-
imtendent, 1t is located on US 101 in
Orange County berween 1.4 mile
south of Sign Route 74 at San Juan
Capistrano and Avenida Ramona in
San Clemente. It is 7.77 miles in

length and the approximate cost will
be §6,200,000.

Paver Usad

Portland cement concrete pavement
was placed with a slip-form paver of
the type that travels on the completed
subgrade and places a specified thick-
ness of pavement thereon. Its opera-
tion and the comparative results ob-
tained have been described by R. L
Innis in his article in the May-June
ssue of this magazine,

The material to be cement treated
on this contract consisted of un-
treated base material, 1;-inch maxi-
mum size, which was obtained from
a commercial source near the job.
The contract plans and specifications

This phote shows sized windrews of untreated base moterial for fowr-inch-
thick layer of cement treated subgrode,
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Constroction on the Son Diege Freewaoy (U5 101) betwesn Son Clemente and Coplitrono, locking northwesf foword Caplilrone.
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called for an eight-inch layer of this
base material under the concrete pave-
ment with the top four inches to be
cement treated. The requirements of
the Standard Specifications covering
the use of side forms were modified
by contract change order to permit
the use of slip-form paving methods.
The contractor elected to place the
upper four-inch layver of material in
windrows, cement treated by road
mix methods and then spread and
compacted to a specified grade and
Cross secrion.

In order to insure that required
thickness of rthe completed cement
rreated subgrade will be mainmained
true to grade and cross section, it is
necessary that a very accurate grade
be made on the top of the first four-
inch layer of untreated base material
prior to placing the windrows of ma-
terial to be cement treated. Grade
stakes, referenced to the finished sur-
face of the completed cement treated
subgrade were set on five-foot offsers
from each edge of pavement on the
initial 24-foor wideth placed by the
slip-form paver. These stakes were
ser at SO-foot intervals on tangents
and at 23-foot intervals on horizontal
and vertical curves. A minimum widch
of 26 feet was cement treated in order
to provide a transition from the rid-
ing area to the shoulder.

Subgrade Is Cut
The contractor used an agtomatic
road building machine to cur the sub-

Cement treated subgrode operations showing the reod mixing and the inifiol rolling.

September-October 1960 47



grade on the top of the bottom four-
inch layer of untreated base material
and the five-foor offset for placing of
stakes was chosen to accommodare
this machine, This is a comparartively
new machine which is being devel-
oped for construction work.

The top four-inch layer of un-
treated base marerial was placed in
two windrows of predetermined size
on the prepared subgrade by means of
a spreader box.

Cement was added to the wind-
rowed material by means of a bulk
cement  distributor truck, equipped
with a metering device, to accurately
control the amount of cement dis-
charged.

Mixing was accomplished with a
road mixer operating on the subgrade,

The mixed material was then spread
o grade and cross section and thor-
oughly compacted. A motor grader
equipped with an auromadc blade
control device was used for the final
spreading and trimming operation
with steel wheel tandem and pneu-
maric-tired rollers being used for com-
pacting to the required density,

Smooth Subgroda Best
Now, let us again consider the
slip-form paver, The machine used on
this contract operates directly upon
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Cement frealed subgrode in the vicinity of the Avesve Pico Undercromsing ready far placing of a 24fo0f width of portlond cement concrote povement.

the surface of the cement treared sub-
grade. The smoothness of the pave-
ment is almost directly proportional
to the smoothness of the subgrade un-
der the tracks of the paving machine.
Variations in the subgrade are repro-
duced in the pavement surface. It can
therefore readily be seen that it is im-
portant o obtain a smooth, uniform
grade, particularly in the track paths
of the slip-form paver. The subgrade
must also be true in cross section be-
tween the track paths of the paving
machine, without any crown, because
high subgrade will result in less than
minimum  permissible thickness of
pavement.

During the process of spreading the
cement treated material with motor
graders to hubs or srakes set to fin-
ished subgrade elevation, a wavy or
undulating grade line is usually devel-
oped. Profilograph readings taken on
the completed subgrade show rhar this
condition exists, with the length of the
waves of undulations conforming to
the staked grade points, The maximum
variation occurs at the edge of the
cement treated subgrade over the hub
or stake line. If these waves or undu-
lations are very large, they will show
a5 excess roughness in profilograph
readings,

Prafile Index

Contract specifications required rhat
the profile index of the completed
subgrade as measured by the profilo-
graph in accordance with methods in
use by the Materials and Research
Laboratory of the Division of High-
ways, should not exceed the rate of
10 inches per mile for any one-tenth-
mile section along any line parallel to
the edge of pavement. Any deviations
which produced a greater profile in-
dex rate were reduced by additional
trimming.

The profilogram obtained on the
completed subgrade was used to lo-
cate rough spots and haoles in the track
paths of the slip-form paver. These
spots were then smoothed out by pad-
ding with a dry pack mixrure of sand
and cement to provide a umform sur-
face for the tracks of the paving ma-
chine.

The care and precision with which
this padding operation was done was
immediately reflected in the smooth-
ness of the concrete pavement placed
by the slip-form paver,

Much of the grade line control pre-
viously obtamed by the use of side
forms for concrete paving and cement
treated subgrade operations is oo
longer present in slip-form paving
methods,
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\X/estside Freevvay P g

By GEORGE LANGSNER, Assistant State Highway Engineer, and
M. E. CORNELIUS, Assistant Project Engineer

I:u'rznsnta Route § is the most west-
erly north-south highway which is to
become a part of the National System
of Interstate and Defense Highways
(Plate 1). Interstate Route 5 (inclod-
ing 5E) will span California from
south to north from the Mexican bor-
der south of the City of San Diego 1o
the Oregon line north of the Gty of
Yreka, o distance of 796 miles.

From the Mexican border through
San Diego to Los Angeles, this Inter-
state Highway will follow portions,
or relocations, of US 101. Through
Los Angeles and over the Tehachapi
Mounrains to 'Wheeler Ridge at the
south end of the San Joagquin Valley
some 40 miles southerly of the City of
Bakersfield, it will follow US 99. At
Wheeler Ridge, Interstare § leaves US
99 to follow new alignment for ap-
proximately 315 miles until it joins
US 99W near the City of Woodland
about 2.0 miles northwest of Sacra-
mento. From Woodland north o the
Oregon line, it will be on US 90W
and US 99, or their relocarions,

This paper is confined to those por-
tions of Interstate Route § in Califor-
mia which are on compleely new
alignment between Wheeler Ridge on
US 99 south of Bakersfield to Waood-
land northwest of Sacramento. As this
road will traverse the west side of the
San Joaquin Valley, it is known lo-
cally as the Westside Freeway.

Route Adoption Status

In California, the legislative descrip-
tion of a route is quite general; it de-
fines the roure termini, with possibly
one or two intermediate controls. The
California Highway Commission, an
appointive  seven-man body serving
fived terms, under powers delegared
by the Legislature, adoprs the location
of State Highway routes between the
designated termini, The Srare High-

o ‘I'hi-lr paper was presented at the Reno Con-
venllon of the American Socloty of Clvil
JEnﬁn;;rh Highway Ddvision Seasion

(11T

September-October 1960

way Engineer and his staff are advisers The long-established route adoprion
on route matters to the California  procedure of the California Fighway
Highway Commission, Commission conforms to the require-

THE NATIONAL SYSTEM BF INTERSTATE A BETENME HIGHWAYS
WESTERN  UNTTED  3TATEY
RIVINAEN TH, WA

Plote 1. Infersiote Rovle 5 iv the most weslerly morthsouth route in the Notionol Syafem.
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Plate 2. The Colifornia Highway Commission hos odopted 258 miles of the Wastside Fresway from Hr south ferminus neor Wheelar Ridg-a to just north of

ments of the 1956 Federal Aid High-
way Act. Briefly, it calls for confer-
ences with local technical and plan-
ning staffs prior to and during route
studies; well-publicized public meet-
ings at which pertinent data are pre-
sented and on which comments are
made by local people; a recommenda-
tion to the commission by the State
Highway Engineer for adoption of a
route and its declaration as a freeway;
consideration of the recommendation
by the commission and the notfication
to local governing bodies thar the
route is before the commission; and,
finally, the holding of a public hearing
by the commission if requested by a
city council or county board of super-
visors ar on the commission’s own mn-
tion, After a hearing, if held, and fur-
ther considerarion the commission
adopts the freeway route.

50

Stockion.

Maotings Ara Held

As of June 1, 1960, nine well-publi-
cized public meetings have been held
on the locarions for the Westside Free-
way. Preceding these public meetings,
public information meetings were held
with local governing bodies and inter-
ested local groups together with public
displays of maps showing the numer-
ous alternates considered. The map
displays were shown at most of the in-
corporated cities located along or near
the alternates under study. Following
these public meetings, three public
hearings were held by the California
Highway Commission on portions now
adopted.

As of June 1, 1960, the commission
has adopted 256 miles of the Westside
Freeway from its southerly terminus
near Wheeler Ridge to just north of
the City of Stockton (Plate 2). It also

has adopted 16 miles of the routing of
the connection for Interstate §W to
existing US 50 west of Tracy, which
connection is considered a part of the
Westside Freeway, Present indications
are that the conunission should be able
to consider adoption of an additional
32 miles of the Westside Freeway be-
tween Stockron and south of Saera-
mento sometime late in the summer or
early fall of 1960, The next 20 miles
through and adjacent to the City of
Sacramento is under study, The last
seven miles of this freeway to its ter-
minus at its junction with US 99W
near Woodland has been adopred.

Future Traffic

Most of the travel through the
San Joaquin Valley presently passes
through the largest cities in the valley,
which are on US 99. The anticipated

California Highways and Public Works



Plate 3. The enficipoted 1975 average daily troffic which will be using US 99 affer the Wailtids Freeway is completed is shown above.

1975 average daily traffic which will
be using both facilities afrer the West-
side Freeway is constructed is shown
on Plares 3 and 4. Both US 99, some-
times called the Golden State High-
way, and the new Interstate 5, the
Westside Freeway, are necessary to
provide the additional traffic capacity
needed through the valley to keep
pace with the popularion growth and
agricultural and industrial development
of California.

When the Westside Freeway is com-
pleted, it will afford a substancdal dis-
tance savings to through rraffic. For
travel berween the San Francisco-Oak-
land metropolitan area and the South-
ern California metropolitan area, the
approximate distance savings of the
Woestside Freeway over use of US 99
and US 50 will be 20 miles and over
use of US 101 will be 43 miles. Be-
tween Los Angeles and Sacramento
the driving distance will be reduced
six miles over the present US 99,

The distance savings to through
traffic which will be afforded by the
Westside Freeway, combined with the
rural character of the route, will en-

courage its use by heavy through
trucking. Studies indicare thar approx-
imately 25 percent of the traffic on
this route will be trucks, with 60 per-
cent having five axles.

First Study

The first formal overall study of a
route similar to the Westside Freeway
was made in 1950, in response to a
directive of the Legislature that the
Division of Highways investigate the
feasibility of a toll road between Los
Angeles and San Francisco to be fi-
nanced by the issnance of toll revenue
bonds. The division's report to the
Legislature concluded that a toll road
berween Los Angeles and San Fran-
cisco was not financially feasible at
that time. Primarily, this was because
such a toll road would be faced with
the competition of free parallel routes
which were being converted to free-
WayS.

The duta accumulared during this
toll road study proved helpful when
the division was directed by the 1956
Legislature to investigate the feasibility
and cost of constructing a high-speed

highway on the west side of the San
Joaquin Valley berween Woaodland
and the Grapevine (the Grapevine
Girade at the south end of the valley).
This report concluded that such a
highway was feasible and would cost
approximately §261,000,000. The 1957
Legislature then added the route to
the state highway system. Immedi-
ately, the division commenced derailed
route location studies to determine
highway user costs and savings, con-
struction costs, and pertnent commu-
nity factors on various alternares for
the California Highway Commission’s
consideration in determining the pre-
cise location.
Locotion Contrals

The relief map, Plate 2, illustrates
how the Westside Freeway fits into the
topography and shows the location
which the commission has adopred
from Wheeler Ridge to north of the
City of Stockton.

From the south end of ‘the new
alignment at Wheeler Ridge to near
Patterson, abour 35 miles south of
Stockron, the location problem was

Plate 4. The anticipated 1975 avernge daily iroffic which will be wing the Weshide Fresway following iy complefion is shown obove.

September-October 1960
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one of selecting a route for bur one
major highway, From Patterson north
to Stockton the problem was one of
determining the best plan for a system
of interstate and state highways in a
large area centering about the City of
Tracy. Through the City of Stockron
the problem was one of selecting a
routing which would fit into an over-
all transportation and master plan for
the City of Stockton. The remaining
routes from Stockton through Sacra-
mento are under study. The varyving
nature of the route location problem
necessitated a roure location study for
each of these three general areas.

The Diablo Mountain Range, shown
on Plate 2, serves as a westerly control
in the vicinity of Patterson and in the
areas northerly and southerly of the
Panoche Phlains. It also illustrates the
location of the Kettleman Hills, west-
erly of Kettleman City, which are an
important terrain control. From Ket-
tleman City south, the flood beds of
the Kern River, of which Buena Vista
Lake and Tulare Lake are a part, in-
fluenced the route location,

Various Routings

Most of the various routings and
combinations of routings which were
studied from Patterson south are shown
on Plate 5. The Diablo Mountain
Range and the Crows Landing Naval
Air Station, just south of Patterson,
restricted the routing selection to a
narrow corridor in this area. The
Diablo Range is also a westerly con-
trol in the area southerly of Los Banos,
and in the arca northerly of Coalinga.
The Kettleman Hills previously men-
doned lie berween Kettleman City
and Avenal. The Kern River head-
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waters in the Sierra Nevada Moun-
tains north and easterly of Bakersfield
and its channel passes just north of
that city. In seasons of flood the Kern
River empties into Buena Vista Lake,
located some 25 miles southwesterly
of the City of Bakersfield. When Buena
Vista Lake fills and overflows the wa-
ters flow northward through a broad
flood channel to Tulare Lake, easterly
of Kertleman City,

The direct routing alternate desig-
nated as Line 1 would require approxi-
mately 29 miles of six- to eight-foor
high embankment to cross this flood
plain. The Line 4 alternate which
passes closer to the rown of Lost Hills
requires like embankment construction
for only four miles to cross the flood
plain and is 0.3 mile longer than Line
I, All factors considered, Line 4 is
the most economical location berween
Wheeler Ridge and Kettleman City
and is the roure adopted by the Cali-
fornia Highway Commission. Other
lines and combinations that were stud-
ied are also shown on this plate,

Cthar Factors

While the mountains and inundation
areas already mentioned were major
physical controls, there were other fac-
tors which influenced the determina-
tion of the roure adoption. Among
these factors were: (1) the location of
existing major utiliry lines; (2) the pro-
jected location of the future Feather
River Aqueduct ro Southern Califor-
nia; (3) shallow subsidence areas; and
(4) the local economy of the area
rraversed.

Numerous large oil, gas and power
transmission lines parallel the general
routing of the Westside Freeway along
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the west side of the San Joaquin Val-
ley. These facilities present no unusual
problems but quite naturally influenced
the detailed position of the roures stud-
jed in many areas to minimize utility
relocation,

A major and fundamental part of
the California Warer Plan is a pro-
posed canal along the west side of the
San Joaquin Valley for the transport
of Feather River water to the lower
San Joaquin Valley and to the metro-
politan areas of Southern California,
Engineering responsibility for this fa-
cility rests with the California Depart-
ment of Water Resources,

The Division of Highways of the
Department of Public Works and the
Department of Water Resources have
co-operated closely in the location and
design studies for both the Westside
Freeway and the Feather River Canal
s0 as to mimimize conflict, cost and
right of way damages where the two
facilities will be close rogether, Land
acquisition by one agency for both
faciliries will be done wherever pos-
sible.

Subsidonca

Because the freeway alignment is
not controlled by grade in relatively
flat terrain, rthe Division of Highways
can avoid much of the subsidence
problem which is of great concern to
the Department of Water Resources
in areas such as the Panoche Plains.
Referring again to Plate § the westerly
swing of the adopted line (Line 4-B)
through the Panoche Plains area was
made to skirt irrigated lands in this
area of known subsidence,

There are two types of land sub-
sidence which have occurred and are

Plate 5. The varisui reutings and combinations of routings which wers sfudied from the PaMerson oreo soeth ore shown obove.
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Plate &,

14 menihs of operation,

occurring in the San Joaquin Valley.*
One type is known as deep subsidence
and is occurring because of the con-
tinning extraction of ground water
from below the water table. This tvpe
of subsidence affects a large area and
is quite pradual. The second type,
shallow subsidence, oceurs above the
warer table and progresses from the
ground surface down, It is reladively
more localized and results from the
consolidation  of loosely  compacted
native soils above the water table by
the addirion of surface warer,

The native siles of the Panoche
Plains have been deposited in such a
loosely consolidated natural state thar
they readily consolidate upon appli-
cation of water. The two photographs
;;\n m-h.'ng.cn committes to study land  subsi-

dence In S2n Josguin Valley was estab-
¢ lished in 1954;d1;mm1mt
o}
Bureau o?ﬂﬂhmmn Gaeological Sun-ey.
Const nm:T Gendetic Survey, Corps OE Engi-
neers, L S Suﬂ Conservation Serv
(b} 'htc
I):pﬂ.tt‘m‘.'u.t of Water Resources,
E-ahfotma Department of Public Works—
Division of Flighways,
{c} Universities

University nof Colifienin—Davis, Stanford
Tiniversiry.

The Departmen! of Woter Resovrces subsidence fest pond after

Plafe T.

of Plates 6 and 7 illustrare the nature
of shallow subsidence. These pictures
are of subsidence test plots of cthe
California Department of Warer Re-
sources. The first photograph is of a
test pond after 14 months of operation
at which time the vertical displace-
ment was more than nine feet, The
second photograph is of a test plot six
months after water was added to the
vertical reservoir pipe just visible in
the bottom of the subsidence hole.

Swbsidence Phenomenon

The rwo photographs of Plates &
and 9 illustrare rhis subsidence phe-
nomenon when it is induced by more
“narural” cavses, The subsidence ob-
served in the upper photograph re-
sulted from the flow of water in the
now abandoned irrigation dirch de-
lineated by the row of trees. The lower
photograph illustrates the subsidence
occasioned by surface irrigation of the
land on the right. When this phoro-
graph was taken the field to the right
had been under surface irrigation for
four seasons, The five-foor difference

The Deportment of Water Rescurces subsidence test plol affer

six months of operation.

in elevation noted in the photograph
is due only to shallow subsidence—no
land leveling or earth removal by man
was done,

Shallow subsidence in the Fanoche
Plains area is a problem of considerable
magnitude which the staff of the De-
partment of Water Resources is now
solving, The Division of Highwavs is
somewhat more [ortunate. By bowing
the Westside Freeway to the west so
as to be higher and closer to the foor-
hills across the Panoche Plains, most
of the areas of known shallow sobsid-
ence could be avoided. The California
Highway Commission adopted this lo-
cation. Wherever the freeway is not
entirely clear of suspected subsidence
areas, addicional width of right-of-way
will be purchased so as to increase the
distance from the roadway when and
if the adjacent lands are hrought under
irrigation.

Agricultural Econamy

California leads the nation in the
value of agricultural products pro-
duced. $3.6 billion in 1959, the eight

Plate 8. Shallow subsidence occasioned by @ new abandaned irrigation difch,

September-October 1960

Flate 9. An example of shallow subsidence due o swrface irrigafien.
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counties through which the Westside
Freeway passes, 8995 million, The San
Joaguin Valley contributes more to
the State's total than any other agri-
cultural region of the Stare. The di-
versified crops which are grown on
the irrigated lands of the central
valleys of California include many va-
rieries of vegetables, fruits, melons
and seed crops, as well as staples such
as cotton, grains, alfalfa and other feed
crops. The coundes of this area are
also heavy producers of livestock,
meats and dairy products. The follow-
ing tabulation indicates the importance
of agriculture in the counties which
are traversed by the Westside Free-

way:
Valug of Srwte  MNatioiral
Cotinty agTi ral rank ¥  rank *
{eonth prrodiection (58 coun- {3,102
to narth) (1553} * ties)  oowwties)
Kerm _  $210,000,000 2 2
Kings 72,000,000 15 21
Fresno 260,000,000 1 i
Merced 93,000,000 12 17
Sranislans .. 126,000,000 7 9
San Joaguin 125,000,000 i f

Sacramento 55,000,000 19 3
Yolo 54,000,000 20 i5

® Data Furnished by the Coliformin Swate Depart-
ment of Agriculture,

Looking east foword Stockion. The odopted routing for the Wastside Freeway ls shown by the soper-

impesad (e, The adopted route across the Pa-
noche Plains also kept at a minimum
the area of developed and irrigared
lands to be raken or severed by the
freeway,

The long westerly swings in the
adopted line west of Los Banos and
east of Coalinga were made to reduce
the effect of the freeway on the agn-
cultural economy in these areas.

These two line swings added 0.7
mile and 0.5 mile respectively to the
travel distance through the San Joa-
quin Valley partly compensated for
by a slight reduction in overall esti-
mated initial cost, These line swings
are in areas where the proposed
Feather River Canal is not expecred to
bring on development through irriga-
ton of lands lying westerly of pres-
ently irrigated lands.

Skirt Agricultural Areas
The limits of irrigared lands indi-
cate the relation berween the adopted

route and the westerly limits of agri-
culrural lands. The decision to skirt

these agricultural areas was influenced
by a study of the effects of these fac-

d Westside F ing. Lasee d A .
Adopte eshiide Froowoy rouling. Looking nnr;:; ir:::{.fhn junciion of n Avenue ond Avenal Cut- toid on. the economy of the region
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made by the division’s Righr-of-Way
Department.

The many factors that were consid-
ered during the route location studies
which preceded route adoptions in the
Tracy and Stockton areas and which
are being considered in the route loca-
tion studies from Srockron through
Sacramento to Woodland will be dis-
cussed briefly. In the complex Tracy
and Stockton areas the various traffie
desires were determined and consid-
ered along with the varied physical
features; such as the location and size
of navigable warerways in the San
Joaquin-Sacramento Rivers Delta area,
the ship turning basin ar the Port of
Stockton and the location of military
installations, state institutions and other
major public improvements. These and
other factors had to be weighed against
the effect on agriculture in the rural
areas and the local community needs
in Stockton, a city of 90,000 people.
The location within the city was tied
in closely with the traffic phase of the
local master plan.

The overall length of the adopted
route berween US 99 near Wheeler
Ridge to US 50 west of Tracy is 240.8
miles. It is 1.5 miles longer than the
shortest practical roure and 3 miles
longer than the great circle distance,
It can be constrocted ar less initial cost
than the shortest practical route,

Design Mapping

Following adoption of all the roure
segments by the California Highway
Commission for this 241-mile portion
between US 99 near Wheeler Ridge
and US 50 west of Tracy, the work of
preparing plans and specifications for
large scale (1 inch = 50 feet) photo-
grammetric design mapping was
started. Seven mapping contracts, vary-
ing in length from 25 miles to 52 miles,
were awarded and have been com-
pleted.

Design mapping specified covered a
width of 1,300 to 1,400 feet, with two-
foot contours and/or spot elevations,
There were some interesting proce-
dures developed for this design map-
ping which the following two ex-
amples illustrate,

First, it was possible, from the
USGS maps used in the planning
studies, to equate the projected free-
way centerline for the 241 miles to

September-October 1960

Adopted Weshiide Freewoy roufing. Looking east from above the junction of the Frespo-Coalingas Rood
and Sfafe Sign Route 33.

Adopfed Weslside Freeway routing. Locking porth from Del Puerto Canyon Rood, Dello-Mendofo Conal

af right.
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the three zones of the California Co-
ordinate System crossed. Some 170
miles of this 241 miles is over compar-
atively flat terrain where spot eleva-
tions were specified to adequately de-
pict the ground surface for earthwork
determination. In these areas it was
therefore feasible to specify a cross
section pattern of spot elevations to
center on the previously co-ordinared
and stationed centerline. As a conse-
quence, earthwork rterrain dara for
electronic computer input can and is
being keypunched directly from prints
of the resulting design maps.

Section Corner Data
Second, the methods developed to

obtain dara for the some 1,200 land sec-
tion corners located along the 241
miles of rhe route which has been
mapped.

To conrrol the primary ground sur-
veys for the mapping along centerline,
basic horizontal control monuments
were established by stare forces at in-
tervals of from two to five miles using
clectronic distance measuring equip-
ment. The mapping contractors were
required to set semipermanent monu-
ments in the immediate vicinity of the
proposed centerline at intervals of from
1,000 to 2,000 feet, and two fix their
positions by secand order traverses. As
they would have personnel and equip-
ment in the area o set and position
these second order “mile monuments”
it was advantageous to require the con-
tractors to co-ordinate many existing
specified monuments locared along the
mapped strip, both inside and outside
the map limits,

These “existing specified monu-
ments” were generallv section corner
monoments found by a two-man state
CrEW O WeEre LEmporary monuments
set by these state forees in the vicinity
of section corners which could not be
found during the initial search., These
provided a convenienr co-ordinate tie
point to aid in furcher search, To avoid
confusion with true corners, these
temporary monuments were destroyed
after use in the return search for the
comer by the division's engineers.

These two examples are illustrative
of several that have been cmplmnd
during the planning and mapping
phases for this highway to minimize
the amount of work and time required
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during actual design, The Westside
Freeway project is particularly well
suired to the development and applica-
tion of improved methods similar to
the above,

Four-lone Construction

Diesign work on the 241 miles which
have already been mapped for design
purposes berween US 99 and US 50 is
well under way. Initial construction
will be four lanes with a minimum 84-
foot median widrh, Some 16% miles of
independent alignments for the two
roadbeds are used where they best fit
the rerrain. The minimam radius of
curvature will be 5,000 feet,

Independent grade lines for the rwo
roadbeds will be used throughout. In
general, and with few exceprions, such
as at railroad overheads, maximum
ascending grade rate will be two (2)
percent and descending will be three
(3) percent.

Construction of this route will de-
pend on the availability of Interstate
financing, The acquisition of right-of-
way will start afrer July 1, 1960, as
basic design features to ascerrain right-
of-way needs are nearing completion
on the 241 miles south of Tracy,

Development of the Westside Free-
wiy is unique from the standpoint of
the California Division of Highways,
as ir is the longest single project on
entirely new alignment ever under-
taken. The foregoing at least provides
a bird’s-eve view of the nature of this
project and the progress thar has been
made on it to date.

COUNTY PLAN
Continved from poge 20...

ultimately be necessary for the preser-
vation of a good local traffic pattern.

During the development of rthe
SCR 26 study and the SCR 62 study,
the existence of a master plan has
greatly simplified the planning phases
of these two far-reaching surveys. The
mere fact that we had an overall plan
for Orange County made the SCR 62
study much easier and assured the co-
ordination of the study on a coeunty-
witle basis.

Similarly the arterial highway fi-
nancing program has developed many
advantages for Orange County, Mot
only have we improved intergovern-

Bridge Bids Called;

Completion in 1963

The State Division of Highways
has called for bids on construction of
the San Pedro-Terminal {sland Bridge
over the main channel of Los Angeles
Harbor.

Bids on the substructure contract
were opened at 2 p.m. Seprember 27
in Sacramento. The superstructure
bids were opened ar 10 am. Sep-
tember 28,

Total estimated cost of the entire
San Pedro - Terminal Island Bridge
Project, including financing, right-of-
way and approach roadway costs, is
$20,000,000 of which approximately
$13,000,000 is budgeted for the bridge.

The project will be financed in part
from $7,000,000 in Toll Bridge Au-
thority revenue bonds. The bonds will
be placed on the marker next month,

The remaining money for the proj-
ect will be provided from state high-
way funds and from stare gas rax funds
available vo the City of Los Angeles
and Los Angeles County.

The bridge will be Southern Cali-
fornia's first state toll bridge. The sus-
pension type structure with steel girder
approach spans will be 6,010 feet long.

The bridge will have the third long-
est span in California, exceeded only
by the Golden Gate and San Fran-
cisco-Oakland Bay Bridges. The main
span will be 1,500 feet between rowers.

The bridge towers will rise 370 feet
above the water line. Vertical clear-
ance for ships in the main channel will
be 185 feer. The bridge deck will pro-
vide four traffic lanes.

Plans call for the start of approach
roadway and toll plaza construction
next summer. The entire project is due
for completion in the summer of 1963,

The bridge will be locared near the
west end of Terminal Island.

mental relationships on the city -counry
level, but we believe that the program
has definitely developed a more effi-
cient expenditure of highway users
taxes than by any other method thar
so far has been proposed. Our pro-
gram is designed to serve the public
as a whole and disregards arhitrary
boundary lines, which the average mo-

torist does not recognize.
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Survey Controls

City, State Co-operate on
Terminal Island Project

By ALLAN WHITLOCK, Assistant Highwoy Engineer

RELI-:N'I'L,'I' the Dis-
trict VII Survey
Secrion of the State
Division of High-
ways received valo-
able co-operation
from the Ciry of
Los Angeles Engi-
neering Depart-
ment Surveys and
Gieodetic Sections in establishing -
tial survey contrals for the San Pedro-
Terminal Island Bridge construction,
Preliminary engineering studies cover-
ing this bridge, for which Governor

DISTRICT

VI

Edmund G. Brown, Assemblyman
Vincent Thomas and others officially
broke ground on May 18, 1960, were
carried our by Supervising Bridge Fn
gineer John W, Green, who recently
retired from state service.

The bridge will span the Los An-
geles Harbor main channel in the vi-
cinity of Boschke Slough on 350-foot
height suspension towers. The main
span of the bridge has a warer clear-
ance of 190 feet so thar the largest
ships afloar can go under ir. The
sweeping suspension cable span with
main towers 1,500 feer apart will be-

come a major landmark for the Port
of Los Angeles. The bridge will be an
integral part of the freeway system
linking San Pedro with Long Beach,
Accurate control of alignment for
construction of the bridge, in this
area of known subsidence and earth
movement, requires careful engineer-
ing procedures. Because of close toler-
ances in the erection and assembly of
components in a bridge structure of
this type, precision of survey control
must be of a degree which will pre-
clude even minor accumularive errors.
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locking sowthwest af the wite ol the future San Psdro-Terminal Idond Bridge showing scafions of precite confrol survey vations.

September-October 1960
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Tellurometer slave station eperatar Bob Barron, Los Angeles Clty Engineering Department,

Borron reoding Telluromeler doto fo recorder.
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Project Is Co-operative

As a part of the joint co-operative
effort by city and state forces, the
City of Los Angeles Engineering De-
partment has fielded a triangulation
and Tellurometer team to establish
mutually beneficial control monuments
during the inital phases of this under-
taking. The city’s vital interest in this
precise control net is very fortunate
for the Seate. The City Surveys and
Geoderic Secrion forces have extensive
familiarity with the Los Angeles
Harbor area and their current survey-
ing practices have attained a high de-
gree of accuracy as is most necessary
in this area of frequent earth move-
ments, Mr. Benjamin O. Badgley, En-
gineer of Surveys of the City of Los
Angeles Survey Division, appointed
Messrs. Henry Beitler, Senior Survey
Supervisor; Alfred Boysen, Senior
Geodetic Survey Supervisor; William
Brackett, Geadetic Survey Supervisor;
and Ben Pratr, San Pedro Office Sur-
vey Supetvisor, to supervise the ser-
ting of foor triangulation and craverse
stations in this area. These points were
established at strategic positions on the
mainland and on the island from which
distance observarions have been made
with the Telluromerer during day-
time, and angular measurements have
been obtained at night with a T-3
theodolire.

Four Stotions Set Up

Control stations were placed ar the
intersection of Keel Streer and Swin-
ford Streer, on Dock Street west of
Altoona Place, on Dock Street at the
westerly projection of Bayonne Place
and on the southwest paraper porch of
the American President Lines clock
tower at the foot of Neprune Avenue,
These points were tied into the exist-
ing city survey network for more ex-
tensive first order control on the island
and on the mainland. This control net-
work expansion by the city will enable
the State to determine, by periodic
observations, the amount of movement
of the aburment piers as well as assist
in the actual lavour and fabricarion of
the bridge structure. The city intends
to use these same stations for future
checking of subsidence and ecarth
MOVEMENTS.

It s common practice in geodetic
surveying to name the stations in a net-
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work with some appropriate and loca-
ove ttle or nickname, In the case of
the Island bridge control point, Sration
“Keel” seemed nautical enough and
was located on Keel Street. Station
“Hank™ was named for the two
Henrys who were instrumental in get-
ing this work done, Hank Compagnon
of the Division of Highways and Hanlk
Beitler, City Engineer's Department,
“Greensfolly” was the name jokingly
tacked on to the major station on the
Island, honoring John W. Green and
his sense of humor, and Station “Hi

= =75 = =t

Bob Borron of Los Angeles City Engineering Depariment operofing Tellurometer, Al Whitlock of Siofe Division ol Highwayi recording af Stetion "Keal”

Boy” is up on the parapet porch of
the clock rtower, American President
Lines, 150 =+ above the warter.

Appreciotion Exprossed

In carryving ourt this survey control
procedure, the State Division of High-
ways was represented by Assistant
District Engineer A, D. Mayficld, Dis-
trict Chicf of Surveys A. K. Goldin,
Bridge Department Construction En-
gineer George Laird, Senior Bridge
Engincer John Curran, Survey Super-
visor Henry Compagnon, Survey Party

Chicf Eldon Thompson and the au-
thor, It is their considered opinion
that the true meaning of the word co-
operation has been demonstrated by
the manner in which Los Angeles City
and Seate of California forces worked
together on this project with everyone
striving for best possible results with
least possible cost. [t is their sincere
belief that a few words of apprecia-
tion and thanks are due the engineers
and officials of the City of Los An-
geles for their invaluable contributions
in solving this complex problem of
survey control,

BUREAU ASSIGNED RESPONSIBILITY FOR NEW FEDERAL DRIVER REGISTER

Secretary of Commerce Frederick
H. Mueller has designated the Bureau
of Public Roads, under the direction
of Federal Highway Administrator
Bertram D, Tallamy, to establish and
maintain the Driver Register author-
ized by Congress and approved by
President Eisenhower on July 14. The
register will serve as a clearing house

September-October 1960

to identify for the states those motor-
vehicle drivers whose licenses have
been revoked because of driving while
intoxicared or conviction of a rraffic
violation resulting in loss of life.
Muecller emphasized that the federal
government is not entering either the
driver-licensing or rraffic-law-enforce-
ment fields, By terms of the enabling

legislation, the register will be oper-
ated as a volunmary state-federal en-
terprise. Those states that participare
will furnish the Burean of Public
Roads with idendfying information
on drivers whose licenses are being
revoked for the specified causes, and
may request the burean to check new
license applicants agamst the register
for a record of previous revocation.
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“TempusFugit’' Corner

Twenry-five years ago. The follow-
ing items appeared in the September
1935 issue of California Highways and
Public Warks.

WORLD'S LARGEST BORE

A novel safery method of excavating
Yerba Buena Island tonnel, the world's
largest bore tunnel, was conceived by
Chief Engineer Purcell of the San
Francisco-Oakland Bay Bridge and his
staff, the novelty of which consists
chiefly in that they first build the
tunnel and then dig it our.

Three bores were drilled through
the island for the tunnel. The three
bores, two at either lower side and one
in the crown, are blocked our into a
horseshoe-shaped excavation through
the rocky islind. This horseshoe-
shaped excavarion is then conerere and
steel lined from three to five feer thick
before the inside or core of the runnel
is dug our.

With the tunnel completely lined
for maore than 350 of is 540-foor
length, a power shovel enters the
portal to remove the thousands of
cubic vards of rock within rhis 58 by
7T6-foor bore. Through this bore a
four-story building could be pulled
uprighr.

CONSTRUCTION BUDGET

The revised state highway budger
for the 87ch-88th fiscal vears, July 1,
1935 o June 30, 1937, provided
$21,545,370 for major project con-
struction throughour rhe Stare during
the biennium,

MUD FLOW

Fed from a glacier on the north
slope of Mt. Shasta, Whitmey Creck
(also known as Midnight, or Incon-
stant}, 10 miles northeast of Weed on
US 97, Aows only when the weather
is warm enough to cause the melting
of the glacier. During this period the
flow generally reaches the highway
abour § p.m. and stops abour 2 am.,
depending on the remperature.

On Auvgust 28, a warm thunder
storm on the glacier caused the snow
and ice to melr and the resulting flow
soon assumed the proportions of an
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THOMAS CALDECOTT HONORED IN TUNNEL RENAMING

Il
l“!.l'.

The twin-bore Broodwoy Low Level Tunnel hor been officially renomed CaldecoM Tunnel in honor of the
lote Thomes E. Coldecott of Berksley, who, o3 choirmon of the Alomeda County Boord of Supervison
and President of the Alomedo-Contra Cote Cownty Joint Highwoy Distric! 13 wos instremendol in pushing
through the % mile long bore which iy the longest highwoy tunnel in the dote ond one of ity most heavily
travelled louvrdone sechions. Porficipoting in the wnvelling of the sign on Avguw 18th ore, from leff, rear
rew—J. P. Sincloir, Assitont Siote Highwoy Engineer; Assemblymon Doa Mulford; Sopervisor Kent Pursel
of Beriwley; and Svperior Judge Thomas E. Coldecolt ond Atormey Chester E. Caldecofi; sons of the lofe
suparvisor. Fronl row—from lefi—Mr, Chester Caldecott, Solly, 12; Mri. Thomas E. Coldacol, widow of
the supervisor; and Tommy, 7. Solly ond Temmy ore children of Chester Coldecolt and grandchildren of
tha mom honored by the renoming. The tunnel, completed in 1937, of o cosf of 53600000 corries from
40,000 1o 50,000 cors @ doy ond scon i lo be supplemanted by a third bore for which 512,500,000 hos
been budgeied by ibe Caolifornia Highwoy Commimsion, The renoming ceremony wos snder the owspices
of the Ooklond Chomber of Commerce, Williom A. Sporling, Generol Monroger. A descriphion of the
new funnel project oppeared in the Jolp-Aegud imve of Coliforne Highwoys and Peblic Works

avalanche. A torrent carrving mud,
rocks, and trees damaged Whimey
Creck bridge, washed out 1,000 feer
of S. P. track, and covered US 97
with four feet of rocks and mud.

Equipment was rushed o the scene
the same night and the road again
opened to traffic on August 30. G. H.
MNurting was the maintenance superin-
rendent.

California Highways and Public Works
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State Agencies Co-operate in
Improvement of Beach Area

By E. L. MILLER, Assistant District Engineer—Operations

ONJ- example of

the frequent co-
operative enter-
prises berween state
agencies was the
completion earlier
this vear of $300,-
000 in construction
and improvements
at Folsom Lake
State Park by District [I1-Marysville
for the Division of Beaches and Parks.

Four additional recreational units
were either buile or improved at this

DMISTRICT

[11

popular family play area situated
roughly 25 miles northwest of Sacra-
mento, or abour five miles north of
US 50 chrough the Gty of Folsom,

Two of the projects were let to
contract, and two were undertaken by
the district as day labor jobs.

Fed by the American River on its
way from the high Sierras in Placer
and El Dorado Counties to its con-
fluence with the Sacramento juost
north of the City of Sacramento, Fol-
sorf is one aof the many man-made
lakes that have made possible the

spectacular boom in water sports in
recent years.

Previous improvements had made
the area increasingly favored by boat-
ing and water skiing enthusiasts as
well as swimmers and picnickers. The
19,000-acre water playground became
a focal point for the summer recrea-
rion of Northern California families.

Mora Funds Allocoted
As a result of the growing inade-
quacy of the existing facilities, Beaches
and Parks allocared funds for more

Looking soufh of Gronile Bay tocllifies during wear high woter mork in June. This yeor's improvement of the swimming orea (lower confer] sxiended wsahle

beoch by plocement of locol decomposed gronite balow the visible beach in the phote fo on ares roughly bounded by the owier ring of Buoys making the

former rugged, rocky serlocs safer ond more wwmble during low woler. Estroncs and connector roads. some ramps ond inifiel beach were constructed for
the Divivion of Basehes and Parks in 1958 ender o Division of Highwayt controch,

SEpfember-DdDbEr 1960
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Beols Point with Folmm Dam in the bockground., The Sfofe prison i3 barely visible vpper right. The

hoach in the forsgraund, shown af high woter, wos extended to occommodote swimmers during lower

lake level later in the season. The former lsland (extreme leftl originally seporofed from the shore, wes

connacled with fill. Several persons hod drewned in the paw while trying fo swim the gop. Future plans

cell for poved parking spoce in the center ond beal lawnching romps on the cove of the for side of
the point.

boat launching ramps, improved
beaches, parking space, and public
conveniences, and asked Highways to
develop plans, administer the con-
tracts, and supervise construction.

The agreement was execured.

Completion of the newest units has
caused an even more than usual yearly
increase in park visitors. In fact, Fol-
som ranked first in popularity over all
the 150-plus units in the state park
system during rthis vear’s Fourth of
July holidays with a toral arcendance
of 35,000,

The number of persons using all
Folsom's recreational areas this year is
well over that of last, and, if the trend
continues, the season should wind up
with a record-smashing 3,000,000
using the park’s public facilides. Last
year's tctal was slightly over 2,000,000,

These figures and estimates, sup-
plied by former Park Supervisor
Richard L. Brock, include the entire
park area—both the developed and un-
developed regions.
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Lorgest Project

Largest of the four newest projects
was the §135,000 installation ar the
Lake Natoma uonit located approxi-
mately two miles downstream from
the dam and main lake. The job in-
cluded four boar ramps, sccess roads,
parking lots for cars and trailers, and
a kiosk-type office building. Pre-
viously the area was undeveloped and
covered with cobbles from former
gold dredging operations. Brighton
Sand & Gravel Company of Sacra-
menta was the contractor. Harold ].
Levernier was the resident engineer.

The Mormon Island unit on the
main lake shore received a ramp, road-
ways, parking, and an office building
ar a cost of $92,000. Claude C. Wood
of Lodi was the contractor, and Lev-
ernier the resident.

At the other two locations on the
main lake, the terrain was graded and
shaped o extend existing beaches and
swimming areas. The work ar Beals
Poinr included approximately 30 acres,
and at Granite Bay abour 12. Both

were handled by rthe district using
hired labor and rented equipment. Po-
tentially hazardous conditions were
eliminated by smoothing irregularities
on the beach and lake Aoor. A sand
blanker was applied where required ar
several locations. Frank Gau was resi-
dent engineer for both projects.

Robert E. Biggs was construction
engineer for all four jobs.

Work was undertaken beginning in
the fall of 1959 to take advantage of
the natural low level of the lake and
achieve maximum effecriveness of the
improvements.

An unosual sidelight on the con-
struction of the ramps at the Lake
Natoma unit was the dovemiling,
through the co-operation of the US,
Army Corps of Engineers, of the re-
lease of water from two major dams
150 air miles apart: Folsom, and Shasta
Dam north of Redding, the control-
ling agent of the Sacramento River.

Minimem Discharge

A minimum amount of water is re-
leased daily from Folsom which results
in a normal, constant variation of
about six feet in Natoma, the storage
reservoir behind Nimbus Dam five
miles farther downstream just north
of US 50. However, this was not
enough to permit ramp construction
to a level sufficiently low to accom-
modate boat launching trailers.

In order to lower Naroma, water
had to be released from Nimbus and
withheld at Folsom, resulting in a less
than minimum discharge into the
American River below Nimbus,

Beforehand, this action had to be
co-ordinated by the Corps of Engi-
neers at both Folsom and Shasta so
that additional release ar Shasta would
tend to make up for the deficiency in
the Sacramento below their conflu-
ence. Ar that point the American ends
and the Sacramento continues south
and west into the rich delta agricul-
rural region, joins the San Joaquin and
together empty into San Francisco Bay
by way of the Carquinez Straights and
San Pablo Bay.

Besides administering the recrea-
tional units at Folsom, the park head-
quarters office under the direction of
Park Supervisor Glenn A. Jackson is
also charged with enforcement of wa-
ter safety regulations.
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Richard H. Wilson

Richard H, Wilson, retired Assist-
ant State Highway Engineer of the
Division of Highways, died on August
14 fﬂ"nn‘ing a short illness.

An engineer of wide experience,
Wilson was in charge of the adminis-
trative funcrions of the division at the
time of his retirement in 1957 which
included those of city and city co-
operative projects, county and county
co-operative projects, service and sup-
ply and office engineer,

Born in Leitchfield, Kentucky, he
attended George Washington Univer-
sity and received his degree in civil
engincering from the University of
Michigan m 1912, Wilson came to
wark for the California Division of
Highways in 1912 as a resident engi-
ncer in Willits. From 1915 to 1927 he
was with the Washingron State High-
way Department, firse as resident and
later as district engineer. During
World War 1 he served with the 20ch
Engineers, rising from privare to first
lieutenant,

Wilson returned to the California
Division of Highways in 1927 as Main-
tenance Engineer in District I (Eu-
reka). Afrer serving as Office Engi-
neer and Principal Highway Engineer
in the Sacramento Headquarters Of-
fice, he was appointed Assistant State
Highway Engineer—Administration, in
1947.

Wilson was a commirteeman of the
American Association of State High-
way Officials, He was also a member
of the Western Association of State
Highway Officials, the American So-
ciery of Civil Engineers and the
American Concrete Institute. He was
a member of the Chanrers, Ben Al
Temple, American Legion Post No,
61 and Phi Kappa Sigma fraternity.

Wilson is survived by his wife,
Agnes, a duughter, Betty Jo, of Sacra-
mentn, 3 son, Jack, of Los Angeles,
and a granddanghter,

August tabulations of the Righr of
Way Deparument of the Division of
Highways showed that during the
month of July 590 parcels of land
WL ;L‘i]\lired ar a cost of $4,597 891,
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CALIFORNIA WINS 10th LT.E.

AWARD IN 12 YEARS

Preseniotion of o nofional awerd lo Colifernio for sacellence in froffic snginssring durlng 1959 wo

mode in ihe office of Govermor Edmund G. Brown on Ssplember 2. Porticipoaty are, left to right, State

Highway Engineer J. C. Womack; Governor Brown; Row T, Shoal of San Froncice, past president of Hhe

Western Sechion, Inifitufe of Troffic Enginesri; Trofic Enginser Gearge M. Wabb of the Division of High-
wayt; ond Slate Direclor of Public Works Bober! B. Brodford.

For the 10ch rime since 1948, Cali-
fornia has received an award from the
Instirute of Traffic Engineers for ex-
cellence in its traffic engineering pro-
gram.

The latest certificate, presented 1o
Governor Edmund G. Brown on Sep-
tember 2, 1960, by Past President Ross
T. Shoaf of the LT.E’s Western Sec-
tion, was one of two such national
awards for achievement during 1959,
Michigan was the other recipient
among the large states.

The award was voted by a commit-
tee of judges representing the [LT.E.
on the basis of reports submirred by
the various states in the annual inven-
tory of traffic safety activites con-
ducted by the National Safety Coun-
cil.

“The continoed high level main-
mined by vour Division of Highways
in the performance of the traffic engi-
neering funetion must be a grear sat-
isfaction to you,” Fdward G. Werzel,
president of the institute, wrote the
Governor, “We compliment the Stare

of California for its efforts in this area
so important to the safery and con-
venlence of the mororists using Cali-
fornia’s highways."

U.C.LA. Will Host
Job Study Group

Umiversally applicable problems in
engineering and management will be
considered by a universal andience of
engineers and managers for 10 days
beginning January 23d on the UCLA
CEII'HPH.H.

University of California Extension
has issued Inviatons to represents-
tives of every major country in the
world and the 1961 conference will
mark the seventh year thar the course
has been given,

According to the co-ordinator, Reno
Cole of the University Engineering
Department, partcipants will have a
choice of 23 subjects being taughe by
30 professors, industry specialists and
managerial consultants,
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Dogwood Road

Modern 16-mile Highway Replaces
Graveled Road in Imperial County

By D. E. PIERSON, Rood Commissioner, Imperial County

The recently completed project on
Dogwood Road concludes the im-
provement of this 16.5-mile Ilmperial
County highway between the com-
munity of Heber, located six miles
southesst of El Centro on US 99, and
the Cirty of Brawley.

This County Federal-Aid Secondary
Roure, 1262, was constructed over a
rwo-year period as two separate FAS
coneracts, The first of these, com-
pleted in June 1959 at a total cost of

| J ; ﬂ_

Loaking wouthwes toward the City of El Centro with Dogwood Canal in the foreground parelleling Dog-
waod Rood.
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§411,720, includes the southern 3.5
miles and the northern 4.0 miles of the
route. The central 9.0 miles cost ap-
proximately $442.800 and was com-
pleted in June of this vear.

Dogwood Road is a north-south
facility traversing the heart of Im-
perial County's irrigated wvallev. The
area served is devoted to extensive ag-
ricultural crops including sugar beets,
lettuce, carrors, romatoes, melons and
alfalfa. Since Dogwood Road provides
access from adjacent farms to the two
largest Imperial County Cities, El
Centro and Brawley, the construction
of this route truly qualified as a “farm
to market” FAS improvement.,

Hod Gravel Surfocing

Prior to construction this roote ex-
isted as a partially graveled road, 22
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to 28 feer wide, on generally tangent
alignment and level grades, and at an
clevanon approximately equal to ad-
jacent fields. The improvement made
along the existing traveled wav con-
sists of road-mixed surfacing over im-
ported base and subbase for a total
structural  section  thickness of 21
inches, and a width of 24 feet for the
northern 8.5 miles and 26 feet for the
southern 8.0 miles. Graded roadbed
width is 31 and 34 feet respectively.

An irrigation canal exists adjacent
to Dogwood Road over a large por-
tion of the roure and the resulting
scepage from the canal presents a
problem in providing a stable roadbed.
This problem has been minimized con-
sistent with cconomy by designing the
grade of Dogwood Road 2 to 2% feer
above adjacent fields, The need for
raising the grade as high above exist-
ing ground as practical necessitated
impaorting nearly all the roadbed ma-
rerials. High quality aggregates are
not available in the irrigared portion
of Imperial County so it was peces-
sary to haul materials from the desert
arcas 20 to 30 miles to the project.

It is the practice in this county to
advertise FAS projects during the fall
so that most of the work can be ac-
complished during the winter months,

the period of mest favorable weather
in the Imperial Valley., A pgrear deal
of competitive bidding has resulted
from fall advertisements the past sev-
eral years as northern California con-
tractors are often interested in winter
johis.

J Goaos Through El Cantro

One and one-half miles of the nine-
mile project just complered passes
through the easterly edge of the City
of El Centro, The city agreed to help
finance the portion of the project lo-
cated within the city Limits, and §50,-
000 was provided from %-cent gas
tax funds for this purpose.

The completion of this FAS route
was therefore the result of co-opera-
tive effort by city, county, state and
federal officials. Surveys and plans
were made by the county over the
16.5-mile route with joint city effort
for the 1.5 miles within El Centro.
Materials investgarions and tests, and
consiruction enginecring were accom-
plished by state personnel at counry
expense. US Bureau of Public Roads
officials acted in an advisory capac-
ity and assisted in processing of
the projects.

The approximate cost of the im-
provement of this FAS roure is sum-
marized below:

Imperial County gas tax funds S84.881

City of El Centro gas tax funds 50,000
Stare marching fonds 176,816
Federal-sid secondary funds M2 R

Toral S fH54,520

The completion of this 16.5-mile
county highway through one of the
nation's richest agricultural areas
serves as an illustration of the accom-
plishments of the FAS program in Im-
perial County, a program which in-
cludes co-operation among all levels
of government as one of its inherent
fearures.

Ar rhe end of July, 306 state high-
way contracts totaling $460,678,000
were under way, an all-time high.

California Highways and Public Works
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Dnﬁmd Read Reconsfrection (iwe previows poge). An aeriol looking south along Dogwood Rood from above Brawlay. Plaza Pork s in the foreground, The
Southern Pocific Roilrood trocks crom Dogwood Rood disgonally in the bockground.
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Mobile Lab

New Truck Unit Facilitates
On-the-spot Field Tests

By F. H. KREFT, Highway Engineering Associate, District XI

“One test is worth a thousand expert
guesses” . . . This quotation is gener-
ally areributed o Dr. August von
Wassermann but how well it describes
the valuable role of testing in the con-
struction of our highways.

One of the most important phases
of this role is in the field of quality
control. Those persons associated with
the inspection of materials being pro-
duced for today's highways know that
this ficld has had increased demands.
To quote C. E. Walcort, Districr Xl
Construction Engincer, “The high rate
of production of the present-day con-
tractor places a moral responsibility
upon the engineer to review the con-
tractor’s plant and procedures in ad-
vance and to organize his inspection so
that the question of costly corrective
action due to nonspecification material
does not arise.”

The problems of quality control are
most difficult in those instances where
the material is close to borderline on a
particular specification. In these cases,
repeated and accurate testing is the
only method of determining whether
a material meets specifications or does
not,

Contral Difficultios

The difficulties of quality control
are further complicated by the type
of operation required in freeway con-
struction. Often the production runs
are short in duration because of the
limited amount of roadway that can
be constructed at any one stage of
operation. This means that testing
facilities placed at any plant on a semi-
permanent basis get very little use and
a considerable amount of moving of
testing equipment is required.

With the above impressions in mind,
District X1 has acquired a mobile lab-
oratory to perform its needed rests, It
has not been an easy task because the
equipment department does not handle
a vehicle as such, It was finally de-
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cided to use a two-ton truck with a
line urility body for the basic needs.
This is the type of truck that normally
accompanies a distriet drilling rvig and
has numerous compartments and sec-
tions for storage. Most of these com-
partments have been used o hold the
testing equipment that has been placed
in the truck,

This equipment includes an air com-
pressor, portable electric generator,
sand shaker, sand equivalent shaker,
butane range and tanks, moisture
teller, field extractor, 25-gallon warer
tank, and a stainless steel sink. A
counter has been built into the interior
of the truck and with the existing
faciliries, it provides two work coun-

ters—24 inches decp and 10 feer long.
By providing the apparatus and tools
necessary, this amount of work area
will allow rwo men to perform field
resting when need be.

Radic Communitation

A radio has been ordered for the
vehicle to provide communicarion be-
tween the plant inspector and the res-
ident engineer,

According ro the Headquarters
Equipment Department who assembled
the unit, rhe truck liverally rakes the
laboratory to the field, replacing the
necessity of bringing in field samples
to the laboratory. Special considera-
fon was given to clearances, weight

View of interior of mobile loboratary and with generater compariment deor an left side of vehide dewn.
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f:":nl-t:miﬁnv and the terrain OVET
Ch the unit will operate. Spaces
WEre provided o accommodare spe-
cialized equipment necessary to oper-
ate the unjr and seill be within a proper
weight distribution. A unit such as
this special laboratory truck must
have every available cubic foot prop-
erly utilized so thar it may have all
the necessary items on hand to do its
job,

One piece of resting equipment has
required special placing — the sand
equivalent shaker. It was discovered
that any amount of movement inside
the body of the truck effected the
Sand Equivalent Test resalts. There-
fore, it was decided to place the
shaker in an outside compartment, A
small shelf was built on the door of
the compartment for the stabbing and
washing portion of the test and the

bottle rorki i i
'Df “nrkjng S.E. Hllﬂﬂﬂ" = View ol right side of mebils loboralory with compartments open, showing alr cempressar, butona tanks,
hung three feer above the shelf. Upon sand equivalant fesl area and eguipmenl, end sarege For hosss and elediricnl cords.

I e > completion of the washing of the test

" : ' sample, the S.E. cylinders are placed
on an express truck bed or a small
table for the 20 minute undisturbed
scrtlement  portion of the test. By
placing the cylinders away from the
Mobile Lab, other work can be ac-
complished within the lab during this
20-minute intérval.

Tosts Performed Ropldly

All the field control tests described
in the Construction Manual can be
accomplished in this vehicle as well as
the determination of cemenr content
in cement treated aggregate by the
method of titration (Cakf. 338A) and
the determination of asphale and mois-
mre content of bituminous mixtores
(Calif. 310-A). Furthermore, the tests
are performed quickly and dependably
at any locarion. At present, our Mo-
bile Laboratory is working in Painted
Gorge in Imperial Valley at a RMS.
aggregate plant, many miles from
power and water. It has been moved
over 100 miles overnight with no par-
s g . Tl ticular hardship and been ready for
View of interior of mobile laboratery showing wark area end plont inspector perfarming colculations. performance the next day.
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‘ Talking About Highways — Camments fram Here and Thers

The following quotes and com-
ments about highways appeared re-
cently in various California newspa-
pers or were taken from other sources:

“8. W. Booker, Enginear”

B, W. (Barney) Booker, who died
of a heart ailment this week (July 18,
1960), was the highway engineer in
charge of construction of most of the
Bay area's existing freeway system.

“During the seven years prior to
his retirement last year, Mr. Booker
was Assistant State Highway Engineer
for the nine Bay area countes. In all,
he worked 38 years with the Division
of Highways.

“Along with talent for handling the
precise factual problems of engineer-
ing, his job called for the exercise of
considerable political skill in dealing
with touchy route location matters,

“On occasion, Mr. Booker pur his
own opinions blonty. Bur he re-
spected the right of others to voice
their opinions, even when they were
plainly wrong. He and his stafl spe-
E:i,aljzed in giving evervone a fair hear-
ing.

gli':m-ir. Booker was one of those few
professional men who are called upon
to adapt the democratic process to
new sorts of public projects—and
whose success bears heavily upon our
continued freedom. We hope never to
see the last of his breed."—Palo Alto
Timmes,

L] L] L]
“Mass Transportation”

“Our freeways (in Los Angeles) ac-
tually constitute a modern, mass trans-
portation system, since they provide
for the movement of liverally millions
of people every 24 hours, The Pasa-
dena and San Bernardino Freeway
carry about 120,000 vehicles a day, the
Santa Ana 140,000, the Hollywoaod
and Harbor Freeways over 200,000
and 350,000 vehicles vse the four-level
interchange daily. Even with only one
or two persons per vehicle, the four-
level interchange (in downtown Los
Angeles) accommodates over half-a-
million Los Angeles area travelers each
day of the year."—Address by J. W,
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MeDonald, Manager, Engineering De-
partment, Awromobile Club of South-

ern California.

- L L

Co-operative Planning

An edirorial in the Stockton Record
pointed out that the first annual report
of the State Planning Office praised
as “a very significant accomplish-
ment” the close co-ordination of the
city with the district office of the Di-
vision of Highways in planning streets
and highways.

The annual report noted thar a
statc recommended route for the
Westside Freeway coincided with the
alignment recommended in the Stock-
ton General Plan. Much of this roure
has now been adopted by the Cali-
fornia Highway Comnission.

“Stockton has reason to point with
pride,” the editorial concloded, *“at
this official recognition of its long-
range blueprint for development en-
compassing the entire metropolitan
area. Between the lines can be read the
carnest co-operative effort of city
planners and state highway engineers
to achieve agreement on freeway
alignment.”

. L] L]
“Exeallent Highway Plans"

The National City Star News re-
ported that plans for the US 101 Belt-
line route in the San Diego area were
presented to the four local govern-
ments concerned.

“The need for the road has been so
well sold and apparently so well
planned,” the Star-News commented,
“there was a minimum of difficaloy
in obraining preliminary approval by
all four agencies,

*Also, there has been sufficient pre-
publicity so that the citizenry had
plenty of opportunity to fully under-
stand some of the major problems
which are faced when selecting a loca-
tion for a 201-foot-wide, six-lane high-
way, This is indeed no small task in a
region which is growing and develop-
ing as fast as San Diego County. And,
it is especially true in a state where

highways are built on a pay-as-you-go
plan and running from five to ten
years behind need,

“The lack of confusion is also evi-
dence that the public has been well
informed and is testimony to the fact
that when nothing is withheld, the
public as a whole is always most un-
derstanding. It is also a star in the
crown of districe  engineer  Jake
Dekema of the California Division of
Highways.”

Bayshore Freeway

Work is now in progress on a proj-
ect which will complete freeway de-
velopment on the Bayshore Freeway
(US 101 Bypass) berween San Fran-
cisco and San Jose. The opening of
bids on this job inspired these ediro-
rial observations in the Sam Mareo
Times:

“*‘Arterial' is perhaps the best word

lppl}' to the (Bayshore) Freeway
b-uc:u.u- it is, in very truth, an artery
along which flows the lifeblood of
commerce and transport for all the
cities of the Peninsula . . .

“Without it the Peninsula, including
San Francisco, would suffer from a
sort of anemia. With it, a state of good
health has been preserved.

“It has become somewhat fashion-
able in some quarters to decry free-
ways . . . and to overlook their ob-
vious benefits. This is a completely
unrealistic attitude, but not an un-
natural one on the part of those who
have in some way been inconven-
ienced by the progress which freeways
represent. Fortunately, these persons
have not been able ro appreciably de-
lay the ultmate construction of free-
wayvs where they are necded by the
bulk of the population.

“There are more freewayvs to be
built on the Peninsula, bur it s likely
thar the Bayshore will remain “The
Freeway' in the minds of most of the
present generations. Like the roads
that brought greatness o Rome, the
Bayshore Freeway has already playved
a significant role in the advancement
of the Peninsula.”

California Highways and Public Works
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0 an edirgr ticled “Hig s,

Bur Waorth ||:r.|!1'I I;;: Tulare Advance-
egister tpkes this view of the current

"‘el'tiSing campaign calling attenrion
0 gasoline raxes:

“Being as how we pay out good
money for the newspaper in which
rhu quﬂﬁﬁﬂﬂ gppﬂﬂl‘ﬁl. we would guess
that we're entitled to put in our rwo
cents worth of answer. And so the
answer is: ‘No, indeed!”

“The question? It appeared in some-
thing of an outsize ad inserted in a
Los Angeles newspaper vesterday
marning, and it read this way: To-
day, many people throughout this
State think thar gasoline taxes are too
high. What do you think?’

“Sure, we all think thar 10 cents a
gallon is a pretey stff price to pay.
But are we gerting our money's
warth? That—and not just a simple
‘Do you think thar gasoline taxes are
too high?'—is the real question,

“To that question, our answer—and
we'd guess vours too—just has to be
Yes, indeed.’ If you're in doubt, just
take a drive through Cahfornia (a
pretty big assignment in itself), Take
a look at che fine highways, the fine
secondary roads and even the fine
major ciry streets that these gas tax
moneys have financed for your con-
venience and driving pleasure.

“We Californians are a car-happy
lot. Qur State is so constructed that
we just couldn't get very far in it
{even if we wanted to) without one
or mote cars per family.

“And the very fact that all of these
cars are rolling over our highways and
byways every day means just one
thing: Our highway building and
maintenance program must go on and
on and on to meet the demands made
by California’s motorists.

“So, what better way to finance this
highway construction and upkeep
than throngh the gasoline rax® Afrer
all, the people who pay the gasoline
tax—and in sums commensurate with
the amount of use they pive their
cars—are the ones who have birought
chis need for always bigzer and berrer
highways in California.”

sgplambﬂr-ﬂthbar 1960

Schoellkopf Named

Assistant Comptroller

Appointment of Andrew B, Schoell-
kopf as Assistant Comptroller of the
State Department of Public Works has
been announced by Robert B. Brad-
ford, director of the department.

Schoellkopf has been on the ac-
countng staff of
the Division of
of Highways for
most of his 23
yvears of service
with the State. His
latest promotion,
effecrive August 1,
1960, fills the wa-

: cancy created by
A SCHOELLKOPF  the redrement of
Bert Scllier, who had been Assistane
Comprroller since 1945,

In his new post, Schoellkopf’s re-
sponsibilides will include Division of
Highways disbursement procedures,
internal audit, administraton of the
headquarters accounting office, and
various other functions of the Depart-
ment of Public Works as well as the
Division of Highways under the di-
rection of Comptroller E. Roy Hig-
gins,

Schoelllopf is widely known in
state circles as the recipient of the
largest merit award for an employee
suggestion ever accorded in Califor-
nia. In 1959 he was presented with a
check for §11,808 as a resalt of his
proposal, resulting in enabling legisla-
tion, that state funds placed in deposit
by courts in condemmation cases be
made available for investment by the
State Treasurer. The first year his sug-
gestion was in effect saw a gain in
interest earnings to the State of more
than $140,000,

He was born in San Bruno in March
1915 but has lived most of his life in
Sacramento, and holds an associate in
arts degree from Sacramento City Col-
lege. He is a licensed public account-
ant,

Schoellkopf came to work for the
Division of Highways as a file clerk
in Seprember 1937, In 1942 he moved
o the accounting department as an
intermediate clerk and moved up
through the promotional ranks. He

F. H. 'Fair’ Young

Retires in L. A.

F. H. “Fair” Young, Chief Account-
ing Officer for District V11 in Los An-
geles, retired on August 1. He had
been with the Division of Highways
since 1936 when he came to work as
a timekeeper clerk on a construction
project on the G T
Ridge Route.

Young was re-
sponsible for many
innovations in the
district's  account-
ing setup includ-
ing the present sys-
tem for handling
the large rental col- i ]
lections from state F. H. YOUNG
highway property in the Los Angeles
area.

Young was born in Salt Lake Ciry,
Utah, and artended schools there and
in Partland, Oregon, moving to Cali-
fornia in 1930,

Afrer coming ro work for the divi-
sion, Young was assigned to the Dis-
trict Maintenance Department in 1938
where he handled the co-ordination
of the office and budger work of the
maintenance field offices. He was ap-
pointed district chief clerk in 1948,

A World War 1 veteran, Young
served with the 148th Field Armillery
in France and Germany.

Young and his wife, Ethelyn, plan
to do some traveling following his
retirement,

As certified in July to the Statre
Controller, total mileage of county-
maintained roads increased during the
19§9-60 fiscal year from 69,078 two
9,442,

was appointed an accounting officer
1 in March 1957,

He is a veteran of European service
with the 84ch Infantry Division in
World War IL

Schoellkopf and his wife, Bernice,
live at 5316 Sandburg Drive, Sacra-
mento. They have two children.

He has been active in various civic
organizations, and is a past president
of the River Park Improvement Asso-
ciation. He is a director of the Cali-
fornia State Employees Credit Union
No. 1.

69



AVENUE OF GIANTS PARKWAY OPENED ON HIGHWAY 101

Freeway

Avenue

| of the Glants

The Avenve of the Gianh, o poatkway through the redwoods of Hembaldt County designated by #he
1960 Legidoture, was dedicoled Avgust 37 with ceremonies held of High Rock.

Governor Edmund G. Brown wor the prindpel speoker. Parficipating was o large contingant of slote

ond locol officiels and dvic leaders

The Avenue of the Giants is o section of present and former US Highwoy 100 satending from about
Miranda en the south fo the Emglewood inferchange af the new freeway on the morth. It i nearly

25 miles in langth,

When lraway work iz completed the Avenve of the Glants will be mainfained o1 o porkway by the
State Diviven of Beocher ond Parks Heowy, fanf fraffic will use the freeway, permitiing leisuraly driving
through the wenic ores for oppreciofion of ihe notural mognificencs of the redwoods.

{Evrwka Mewspopers phola)

Newest Highway Research Board Committee
Will Acquaint Public With Latest Findings

A new commitree to betrer acquaine
the public with important findings in
highway rescarch has been established
by the Highway Research Board, Na-
tional Academy of Sciences-National
Research Council, Washington, D.C.

Pyvke Johnson, chairman of the
board, has announced that John W.
Gibbons, Director of Public Relations
for the Automotive Safery Founda-
rion, will serve as chairman of the
newly formed Committee on Public
Dissemination of Research Findings.
Major duty of the commitree will be
to provide public information media
with major results of the research re-
ports presented ro the board.
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The Highway Research Board will
issue nearly 100 publications this vear,
containing reports on several hundred
research projects,

In announcing the new commitree,
Mr. Johnson said:

“A great many dedicated men in
highway research are advancing the
frontiers of knowledge in this field.
In economiecs of highway transporta-
tion, in development of new equip-
ment and materials for highway con-
struction, in design of urban express-
ways with high capacity, in safety, in
traffic control, and many, many other
arcas, they are producing more and
more of the information this country

R/W Deputy Chief
E. F. Wagner Retires

Elton F. Wagner, Deputy Chief
Righr-of-Way Agent for the Division
of Highways in Los Angeles, retired
on Ocrober 1 after 31 vears of service
with the Srare.

Wagner began his stare career with
the design section
of the division's
Los Angeles office
in 1929. He was
appointed Deputy
Chief of the Right-
of - Way  Depari-
ment for the whole
division in 1949,

Wagner has -
achieved mnational i F- R
recognition for his work in the ficlds
of right-of-way education and train-
ing. He served on the Fducational
Committee of the American Righr-of-
Way Association and was chairman of
the Standing Committee on Education
for the Right-of-Way Department of
the Division of Highways, Known as
one of the ourstanding right-of-way
technicians in the nadon, he has dis-
tinguished himsell by his contributions
to the development of policies and
procedures relative to advance pur-
chases of highway rights-of-way.

Wagner was born in Grear Falls,
Montana, attended schools in Butte
and larer studied ar the Montana State
School for Mines. He spent the firse
seven years of his professional career
in civil engineering work for hydro-
clectric projects in Montana and the
next 214 years on railroad location and
construction  in Colombia, South
America, afrer which he joined the
California Division of Highways.

Wagner is a charter member of the
American Righr-of-Way Association
Chaprer 1 of which he is now presi-
dent.

needs in order to build betrer, safer
highways.

“The desire of the press, we know,
is to take such findings another step—
that is, to interpret their significance
to the particular readership they rep-
resent. We hope thar the new comn-
mittee can be helpful to chem.”

California Highways and Public Works



Jﬂhn WEbb ReﬁrES,
Ritz | Appointed

John @ Webb, Di."-l'ril.‘l‘_ Rig‘hil:-_uf-
Way Agent for the Eal'ffnmm l'.':'ivmmn
of Hig‘]:-'-“-g}'s in San Diego, n:tlnrnd on
Auguse 31 after 20 years with the
State.

John H. Ritz,
Senior Right-of-
way Agent in the
San Diego districr,
has been named to
succeed Webb,

Born in Duluth,
Minnesotra, Webb
artended schools in
Se. Paul and then
worked for various enginects as a rod-
mian and chainman, He began his right-
of-way activity with the Road Depart-
ment of the County of Los Angeles in
1927, In 1940 he was appointed an as-
sistant  right-of- g
way agent with the
Division of High-
ways in Fresno.

From 1945 to the
present time, Webb
hes been a district
right-of -way agent
in San Diego. He
has been responsi-
ble for right-of- JOHN H. RITZ
way acquisition in San Dicgo, Impe-
rial, and portions of Riverside Coun-
ties, involving over 5,000 real estate
transactions valued in excess of §50.-
D00, 00,

Webb is a long-time member of
the American Right-of-Way Asso-
ciation, being a charrer member of
Chapter No. 1, Los Angeles. He was
co-founder of the San Diego club af-
filiate, and helped to form San Diego
Chapter No. 11 in 1955, becoming its
first president. He later served as a
mational director in 1958 and 1959,

Webb is married and has two
daughters, He plans to work as a real
estate consultant in El Cajon, follow-
ing his retirement.

Rirz, who succeeds Webb, is a na-
tive of Atlanric GI:.'_ MNew me}’1 and
a gmdlfﬂt'! of George Washington
University in 'i"q.-g_ihingtun. D.C

He worked for the Federal Burean
of Investigation in Washington, D.C,
from 1935 10 1940 and was an jnvest:.

JOHN C. WEBB

september-October 1960

IN MEMORIAM

District |l

Leland L. Myers, Highway Land-
scaping Supv, 1.

District IV

William Minear, Laborer,
District V

Margarer L. Hansen, Senior Ste-
nographer-Clerk.

District VI
Martha J. Varnum, Highway En-
gineering Technician.

District VI

Eugene E. Blohm, Highway Equip-
ment Oper.-Lab,; William L. Bolstad,
Senior Righr of Way Agent; Leopold
V. Chacanaca, Highway Equipment
Oper.-Lab.; Yoshito T, Inouye, En-
gineering Student Trainee; E. Joyce
LeBell, Delineator,
District X

Charles M. Howire, Engineering Aid
I; Martn G. Meclntosh, Accounting
Technician 1.

District XI
Audley W. McCoy, Laborer,

Shop 10
Gordon F, Geil, Fusion Welder.

The new roadway on the lower
deck of the Bay Bridge has been com-
pleted and is now in use from San
Francisco to Yerba Buena Island. All
freeway and street connections to the
lower deck have been constructed.

During the month of July, the De-
partment of Public Warks appor-
tioned $8,163,145 to the 366 incorpo-
rared cides in California.

gator for an aircraft company and for
the Los Angeles District Arorney's
Office between 1940 and 1947, He
served as the Deputy Mayor of the
City of Santa Monica from 1945 o
1946. During World War 11 he served
with the US. Air Force.

Ritz is married and has a daughrer.

Williom Bolstad

William L. Bolstad, Senior Right-
of-way Agent with the Division of
Highways in Los Angeles, died on
August 15 as the resule of an accident.

Balstad came o work for the divi-
sion 2s a draftsman in the San Bernar-
dino office in 1925, In 1927 he became
Division Right-of-way Engineer for
the Missouri Highway Department.
In 1937 he accepted a similar post
with the Kentucky department.

He rejoined the California Division
of Highways Right-of-way Depart-
ment in 1948 and was promoted to
Senior Right-of-way Agent in 1951,
Bolstad supervised right-of-way ac-
quisition for many important freeway
projects in the Los Angeles area,

A native of Deerfield, Wisconsin,
Bolstad attended schools in Detroit
Lakes, Minnesota. He also studied ar
Luther College in Decorah, Iowa, and
the University of Southern California.

Bolstad was a member of the Amer-
ican Right-of-way Association and a
Mason,

He is survived by his wife and a
son, William, now employed by the
division in Los Angeles.

Leo S. Fahy

Leo S. Fahy, Disbursing Officer for
the State Division of Highways, died
on August 15 afrer a short illness.

A veteran state employee with 38
vears service, Fahy was in charge of
payments  to highway contractors
which totaled $300,000,000 a year.

Fahy scarted his career with the
State as a junior clerk with the Divi-
sion of Highways in 1922, He became
chief clerk of the Bridge Department
in 1925 and was moved up to the dis-
bursing officer post in 1943,

Born in Roselle Park, New York,
Fahy amended schools in Newark,
New Jersey, He later studied at Wal-
ton School of Commerce in Chicago
and Sacramento Evening College.

Fahy served with the 56th En-
gineers’ medical detachment during
World War L.

He is survived by his wife, Grayce,
whao is secretary to the Assistant State
Highway Engineer—Bridges.
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The famous Cuesta Grade on US 101 just north of San Luis Obispo is one of
California's most historical routes, Fra Junipero Serra used the pass in estab-
lishing his line of missions, and about this tme the Spanish named it “Paso
Cuesta.,” “Cuesta”™ means “hill" in Spanish,

The first work on the road was by the padres in 1800, but it was not until
1858 rthatr the California *Court of Sessions” voted §1,000 for improvements.
In 1876 San Luis Obispo County voted §20,000 for further improvements, and
in 1893 the Srare Highway Commussion voted to take the route mto the state
highway svsrem,

In 1916 Cuesta was given its first o1l surface—and in 1922 a contract was let
for concrete paving, The photos show the road as it looked abour 1915 before
it was oiled, again as it looked in 1936, and as it looks today.

CUESTA
GRADE







