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April 5, 1962
SENATE RESOLUTION NO. 24

By Senators Richards, Arnold, Backstrand, Begovich, Brown, Burns, Chris-
tensen, Collier, Dolwig, Donnelly, Fisher, Geddes, Gibson, Grunsky, Holm-
dohl, Johnson, Lagomarsino, McAteer, Miller, Murdy, O'Sullivan, Quick,
Rattigan, Regan, Shaw, Short, Stiern, Sturgeon, Teale, Weingand, J.
Howard Willioms, and Robert D. Williams.

Senate Resolution No. 24

Relative to the California Highway Commission and the
Division of Highways, Department of Public Works

Whereas, Questions have arisen in certain other states over the efficiency,
quality end integrity of the highway program in their states; and

Whereas, The State of California has been constructing a system of free-
ways which is the envy of all the other states and the world; and

Whereas, This tremendous undertaking has been accomplished on a
sound and efficient basis and without a whisper of scandal; and

Whereas, This has been due in great measure to the work of the Cali-
fornia Highway Commission and the Division of Highways, Department of
Public Works, under and pursuant to a legislative plan designed to assure
the solution of highway problems on a statewide and community basis, and
in the overall public interest; and

Whereas, The successful handling of this great program has been largely
due to the consistent, honest and dedicated service of the members of the
obove Commission and Division; now, therefore, be it

Resolved by the Senate of the State of California, That the California
Highway Commission and the Division of Highways, Department of Public
Works, are hereby commended for the excellent freeway system now en-
joyed by the citizens of this State; and be it further

Resolved, That the Senate of the State of California wishes to express
its satisfaction concerning the honesty and the manner in which the com-
mission and the division have carried out the responsibilities delegated to
them by law; and be it further

Resolved, That the Secretary of the Senate is directed to transmit o copy
of this resolution to the California Highway Commission and the Division

of Highways, Department of Public Works.

Resolution read, and unanimously adopted on motion of Senator Collier.

(Excerpt From Senate Daily Journal)
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FROMT COVER—AHer several yeors of drought, fan-
very and February this year sow fhe State swept by
sorm affer sfarm, with snow piling deep in the
mauntaing. One storm which drave far south blonketed
the Tehachopis ond meny ports of Seulhern Colifarnia
with rare snowfolls, creating mony froffic problems
{see paga 37 el teq.). The oerial phefo on the front
cover thows US 99, “Tha Ridoe Roufe,” looking sauth
ot Gorman, Les Angeles County, just o5 the snow was
beginning fo melt. Rebert Rose, Photographar,

BACK COVER—Golden foothill country in the summer,

with yellow and digger pines, manzanita, and block

ook. The rood is Stafe Sign Route 4% between Avburn

and Grass Vaolley, on a recenfly improved sechion

constructed a3 o twolone expresswaoy. Photo by
Jahn Meyarpetar,

Vel. 41 March-April 1962 Mos. 3-4
CONTENTS

Page
Scanic Routes TR P TR P Y 2
Highwoys Fish ond Gome .ﬁgraemam Set S S O SRR 4
Boyshore Freeway . . =, pegmes e, 8

By W. G. Reminglon, Rasident Enginear

Freeway Accidents __ — U 9

By Karl Moskowitz, Assivtant Trufﬁ: Engmﬂur

More Tests i ol oot e e 10
By John L. Beoton, Supervfsmg nghwu}r Engineer, and Rubm—r N H&Id
Materials and Research Engineering Associate

Fewer Accidents R T NPT g i e S0
By Glen E Dillen, Dnh-u:f Tml’ﬂ: 'Englinn-r

Sign Chonges e 26
By George M, Wg'bl: Tralfic Enﬂ.lmnr

Teofe Sofety oo - e o0 Sy e e i, S

Onion Valley RS eSS e i g b Cid ORI ]
By R. D. Battorf, Reﬂdnni Engm:ef Ifr:m County ﬂn-ud sznr!mnl

Whiskey Creek _ . .
By J. D. Pettine, A.m::::l!l Brldgl.- Enginan-r

Snow in the South. AT RO ey 3
By John ©'Malley, Highwoy Superinlnrrd'-nt

Snowl Snowl Seowl . 40

L. A, Area Freeways e s o e e s g 42
By E. T. Telfard, Assistant 51:19 nghwuy Englin“r

Recard Sampling e fyp Attt oo ey Bl
By Lyman R. Gillis, Assistant S‘.‘uh H-ghw'.r Eng[nur

Extra Lones . S et e e i . B 1 |
By Dovid E Cun’llr RMIﬂBnT Eﬂﬂlhﬁ!l'

14th LT.T.E. Meet _ RN T T SRR T &4

Higgins Leaves; Eurn!I Is Suc-:assur AR Aol e e e &9

District Stoff . . S S L o T e e |

New Routmgs S i rAR et ) |

Howard Wood Retires; SWEEf Appninted ............. — 73

Bridge Costs ... .. S 75
In Memoriom .. e b S 32
Twenty-five-year Awurds e e e e e SR .32
Retirements
Architecture Loses Four__ . 79 Roy Higgins &9
H.E. Belford. . 77 Forrest R. Manhart_________ 78
C.R Burns .. st R W. G. Remington 5
AnsonBoyd . 72 Retirement for 89 Workers 74
George M. Cook 73 Bailey Tremper .. 78
Fred R. Garrlson 77 H. J. Whitlock _ ey o
Henry Howthome i d Howard C. Wood . 73

LESTER 5. KORITZ, Editor
STEWART MITCHELL, Associate Editor JOHN C. ROBINSON, Associate Editer
HELEM HALSTED, Assistant Editer
WILLIAM R. CHAMEY, Chief Photographer
Editors ore invited fo use information confoined herein and fo request prinfs of any black and white
photogrophs.
Address communications fo: EDITOR,

CALIFORNIA HIGHWAYS AND PUBLIC WORKS
P. O. Box 1499
SACRAMENTO, CALIFORNIA



Scenic Routes

Governor Edmund G. Brown has
proposed the designation of 5000
miles of “scenic highways” in Califor-
nia “to preserve for future generations
of motorists and tourists the beauty of
our golden State.”

The Governor’s proposal was made
in approving a report of the Advisory
Committee on Scenic Highways and
an interdepartmental committee.

The Governor recommended that
the commitree continue its study and
develop specific legislative proposals
for the next general session of the
Legislature in 1963,

The 48-page report contains 19 rec-
ommendations covering highway de-
sign, location and right-of-way acqui-
sition policies, roadside facilites and
the control of development of “scenic
corridors,” which include what the
motorist sees as he travels as well as
the roadway itself,

Most of the 5,000 designated miles
of roadway already exist. They trav-
crse every section of the State and in-
clude coastal, forest, mountain and
desert areas.

The work of the two committees is
the second phase of a study ordered
by Governor Brown in January 1960,
followed hg' a Senate resolution ao-
thorizing the project.

Farr Avthors Resolutions

The author of two resolutions in
1960 and 1961 establishing the first
study and the two committees was
Senator Fred Farr of Monterey
County. ’

“This is a most important report,”
Farr said. “T am asking the Senate to
study it carefully,

“1 intend to introduce legislation at
the 1963 session of the Legislature to
activate this program.”

The reporr, entitled “A Preliminary
Plan for Scenic Highways in Califor-
nia,” was filed with the Legislature
on March 15, Dee W. McKenzic,
Chief, Design Section, Highway and
Bridge Division, Sacramento County
Public Works Department, was chair-
man of the Advisory Committee on
Scenic Highways and Elton R. An-
drews, Planning Officer, State Office
of Planning, was chairman of the in-
terdepartmental committee,

In his statemnent on the report, Gov-
ernor Brown said:

“The advisory and interdepartmen-
tal commirtees have established a
sound base for future legislative ac-
tion to set up a scenic highway system
in California.

“I urge the Legislature to study
carefully the 19 recommendations in

A PROPOSED SYSTEM OF STATE SCENIC HIGHWAYS

Report to Legislature Urges
Protection of ‘Corridor’ Vistas

this report. Many of them will require
legislative action if we are to protect
existing ‘scenic corridors’ and develop
new Ones,

“We need particularly to study the
problems of city and county partici-
pation in the plan to include local
routes of interest and beauty where
feasible.”

Governor Will Implement

The Governor said that if the Leg-
islature asks the committee to con-
tnue to study he will seek specific
legislative action to implement the
recommendations of the study group.

This study was authorized by Sen-
ate Concurrent Resolution No. 39 of
the 1961 Legislature.

Among the 19 recommendations of
the report:

@ Emphasis on scenic values, “ap-
propriately balanced with traffic
service and economic factors,”
in highway location, design and
right-of-way acquisition on sce-
nic routes to be designated by
the Legislature.

® Necessary legislative action to
permit the State to acquire land
and easements for “scenic con-
servation” purposes, and legal
clarification of the right of cities

= PROPOSED SCENIC HiGHWAYS
smmr NON-STATE HIGHWEY ROUTES
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and counties to condemn “sce-
nic easements,”

@ Increased attention to roadside
parks and other public facilities
to be planned jointly by the De-
partment of Parks and Recrea-
tion and the Division of High-
ways for use along a designated
scenic highway system,

® Review by the Legislature of
present laws covering outdoor
advertising “to consider wherher
such existing legislation and its
attendant administrative proce-
ures are adequate to protect sce-
nic resources adjacent to desig-
nated scenic highways.”

A “scenic highway” is defined in
the report as one which “traverses
an area of outstanding scenic quality,
the location and design of which will
receive special analysis for the pur-
pose of enhancing the motorist’s sce-
nic experience.”

The “scenic corridor” concept, as
developed by the report, concerns
“that part of the landscape abutting
a highway route which contains out-
standing views, flora and geology, and
other unique natural attriburtes and
historical and cultural resources af-
fording pleasure and instruction to
the highway traveler.”

Five General Criteria

The initally proposed scenic high-
ways were selected on the basis of five
general criteria. These include the in
trinsic scenic values and experiences
the route would provide; the diversity
of these experiences; the degree to
which the route would link specific
points or areas of scenic, historical or
recreational interest; the relationship
to urban areas, for short trips; and op-
portunities for bypassing major trav-
eled roures.

The advisory committee reported
to the two legislators who appointed
it, President pro Tempore Hugh M.
Burns of the State Senare, and
Speaker Jesse M. Unruh of the As-
sembly,

In addition to McKenzie the ad-
visory committee included:

Harry Schmidt (vice chairman) of
Gustine, immediate past president,
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Thiz phatagraph of the eaif face of Mount Whitney, token from the Whitney Portel rood in Inpo County,
serves os an approprlete fronfispince for the 1962 Scenic Highwoys reporl.

County Supervisors Association of
California; Robert Grunwald of Han-
ford, landscape architect and plan-
ning consultant; Lawrence Living-
ston, Jr., of San Francisco, planning
consultant; Proctor Mellguist of
Menlo Park, editor of Sumset maga-
zine; Edwin 5. Moore of San Fran-
cisco, executive vice president, Cali-
fornia State Automobile Association,
and Charles Perry Walker of Man-
hattan Beach, immediate past presi-
dent, League of California Cities,

The transmittal of the report by the
interdepartmental committee was ad-
dressed to the chairmen of the two
committees specified in SCR 30

Senator  Randolph  Collier, Senate
Fact-Finding Committee on Trans-
portation and Public Utilities, and
Assemblyman Lloyd Lowrey, Assem-
bly Interim Committee on Natural
Resources, Planning and  Public
Works.

Comprising the interdepartmental
committee were [our directors of
state departments: Robert B. Brad-
ford, Public Works; Charles A, De
Turk, Parks and Recreation; DeWitt
C. Nelson, Conservation; and Wil-
lisam E. Warne, Water Resources;
plus Elton R. Andrews, Planning Offi-
cer, State Office of Planning, Depart-
ment of Finance,



Conference Promotes
Uniform Signs, Signals

More than 50 representatives of
state, city and county government
units and of automotive organizations
met in the State Public Works Build-
ing February 12 in a conference de-
signed to promote greater traffic
safety through adherence to uniform
traffic control deviees which are ex-
pected to minimize confusion on the
highways.

The meeting was one of 12 regional
conferences scheduled throughout the
country. Present were engineers and
officials of Arizona and Nevada, the
U.S. Bureau of Public Roads, the Cal-
ifornia Division of Highways and of
a number of California citdes and
Counties.

The conference was sponsored by
the American Association of Stare
Highway Officials, American Muniei-
pal Association, and National Associa-
tion of County Officials.

Stare Highway Engineer J. C. Wo-
mack of California in opening the
meeting pointed out that as motor
trips lengthen and rraffic increases on
improved highways grearer depend-
ence on uniformity in traffic control
is more than ever necessary.

Uniformity will be encouraged by
a Manual on Uniform Traffic Conrrol
Devices prepared by a national joint
committee and accepted by the U.S,
Bureau of Public Roads, the Ameri-
can Association of State Highway
Officials and other groups, The meet-
ing was part of a co-operative effort
to put the provisions of the manual
into effect.

Signs and signals will have the same
meaning  throughout the United
States, and motorists of any locality
will be trained to drive anywhere in
the country, reducing ill will and con-
fusion, Charles E. Haley, traffic engi-
neer of Phoenix, Ariz., told the meet-
mg.

Pointing out that uniformity is al-
ready in force on the National System
of Interstate Highways, D. . Steele,
Drvision Engineer of the U.S. Bureau
of Public Roads, Sacramento, said
that compliance with the new manual
would be required where the federal
government participates in new con-

4

HIGHWAYS-FISH AND GAME AGREEMENT SET

Afrer extensive staff-level discus-
sions, the Department of Fish and
Game and the Department of Public
Works have agreed on a joint co-op-
erative approach to sitnations involy-
ing both highway construction and
management of fish and wildlife re-
sources.

The joint approach is ser forth in
an “Memorandom of Understanding”
recently executed by the two depart-
mental directors, Walter T, Shannon
of Fish and Game and Robert B. Brad-
ford of Public Works, on the recom-
mendarion of State Highway Engineer
J. C. Womack and Depury Director of
Fish and Game Harry W. Anderson.

Highlights of the agreement are:

® Exchange of advance information
on projects in areas populated by fish
and wildlife which might be affected
by highway construction, and on
physical developments proposed by
the Department of Fish and Game
which might affect stream flows or
highway facilities, Should either de-
partment desire to comment on the
plans of the other, its recommenda-
tions are sent to the appropriate Dis-
trict Engineer of the Division of
Highways or the Regional Office of
Fish and Game.

* Appropriate personnel of each de-
partment will become more familiar
with the problems and objectives of
the other through the exchange and
dissemination of technical information.

struction on federal aid primary and
secondary routes, He said he hoped
existing traffic control devices on such
roads could be brought to uniform
standards by the end of 1966.

Orther speakers included S. E. Farin,
Regional Engineer, U.S. Bureau of
Public Roads, San Francisco; D. W.
Loutzenheiser, Chief, Urban High-
way Division, U.S. Bureau of Public
Roads, Washington, D.C., and G. M.
Webb, traffic engineer, California Di-
vision of Highways.

It was brought out that some states
and local governments will need legis-
lation to enable compliance with some
aspecrs of the new uniform standards,

® Special provisions in particular
highway contracts may require con-
tractors to comply with sections of
the Fish and Game Code governing
practices deleterious to fish and wild-
life.

®* The Department of Fish and
Game may invite artention to instances
of damage to fish and wildlife popula-
tions from highway construction un-
dertaken before execution of the
agreement, The Department of Public
Works will investigate all such in-
stances and consult with its sister
agency on remedial action and means
to finance corrective measures when
warranted,

* The planning and construction of
highway projects may include meas-
ures and facilities to improve condi-
tions for fish and wildlife desired as a
betrerment by the Department of Fish
and Game provided such inclusion
does not delay or interfere with the
project’s primary purpose and the
costs of betterment are financed by
other than highway funds.

The agreement is based on “the de-
sire of both departments to co-operate
to the end that the Stare’s highway pro-
gram progresses but at the same time
without damage, or with a minimum
of damage or loss, to the fish and wild-
life resources.”

Effective date of the agreement is
January 19, 1962, It has been given
wide dissemination among the district
offices of the Division of Highways
and regional offices of the Department
of Fish and Game.

LUDDY MAMED VICE CHAIRMAN

The California Highway Commis-
sion today elected Arthur T. Luddy
of Sacramento to serve as its vice
chairman for 1962, He succeeds James
A. Guthrie of San Bernardino. Luddy
has been a member of the commission
since February 1959. Director of
Public Works Robert B, Bradford is
ex officio chairman of the commis-
slon,

California Highways and Public Works



Bayshore Freeway

San Jose to San Francisco
Is Now All Full Freeway

By W. G. REMINGTON, Resident Engineer

ON JANUARY 24,

1962, the last traffic
signal on the Bay-
shore Highway be-
tween San Jose and
San Francisco was
eliminared.

On this date, the
Fair Oaks Avenue
Ovwercrossing was
opened to traffic with appropriate
ceremonies attended by Robert B.
Bradford, Director of Public Works;
Califormia Highway Commissioners
James A. Guthrie, John Erreca and
Abraham Kofman; J. P. Sinclair, As-
sistant State Highway Engineer; L. A.
Weymouth, District Engineer, and lo-
cal city and county officials. These
ceremonies and a luncheon were spon-
sored by the Sunnyvale Chamber of
Commerce, together with Chambers
of Commerce of other Peninsula cities.

DISTRICT

IV

All 1s Now Full Freoway

The divided freeway was opened to
the public on February 2, 1962. Re-
surfacing the northbound lanes and
cleanup work continued for several
weeks but, practically speaking, the
final conversion of the Bayshore to
full freeway standards was complere
on that date.

One can now travel from San Jose
to San Francisco, across the Bay
Bridge and on to Sacramentn, a dis-
tance of approximately 140 miles,
without being stopped by a single
traffic signal. With this final conver-
sion there should end the final chap-
ter of the “Old Bayshore Highway”
with its frustrating delays to motorists
becavse of traffic signals and traffic
accidents, and there should begin a
new period of safe high-speed free-
way travel berween San Francisco and
San Jose,

Because of the topography, San
Francisco since early days had had
two inadequate vehicular outlets to
the south: El Camino Real, now US
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101, and the road thar followed the
Bay shore on narrow right-of-way
and roadbed, on inferior alignment
and grades.

The Bawshore Highway started in
1923 when the Legislature passed an
act guthorizing the Highway Comimis-
sion to acquire right-of-way for and
to construct a highway from the line
separating San Mateo County from
the City and County of San Francisco
in, to and through San Mateo County
ar locations designated and selected by
the commission, and declared the same
to be a state highway., This act au-
thorized any city and/or county to
contribute money and/or property to
assist in the construction and mainte-
nance of this road. At the same time,
the act provided for the reception and
use of the monetary and land denora-
tions and created a special fund for
these denotations.

Traffit on El Camino Real, which
connected and traversed the various
Peninsula cities had long since reached

an intolerable srage the entire length
of the road from San Francisco to San
Jose, and the Bayshore Highway was
envisioned as an ultimate solution to
the traffic problem. It was planned as
a wide commercial highway, with no
obstructions, sharp curves, or grades
of more than 4 percent,

In 1925, the Legislature exrended
the Bayshore to a point in the City of
San Jose, but stipulated that the State
would not spend any state funds for
the construction of the Bayshore
Highway within the City and County
of San Francisco. By 1947, the Legis-
lature had extended the Bayshore
Highway to Route 2 (US 101} near
Ford Road and included the portion
in San Francisco in the State Highway
Swstem.

First Contract in 1924

The initial contract for work on the
Bayshore was approved in August
1924, with D. A. Foley and Co. of
Los Angeles the successful bidder.
This contract was for grading only of

W. G. Remington Served Division 41 Years

Wilfred G. Remington, resident en-
gineer in District IV, Division of
Highways, has retired after 46 vears
of public service, 41 years of which
were with the division.

Remington was born in Great Falls,
Monrana, and came i
to California in
1911.

He went to wark
for Stanislaus
County in 1916 as
an instrument man
and later chief of
party. In 1918 he |
started work for .
the California Divi-  W. & REMINGTON
sion of Highways in District 11T but
returned to Stanislans County the fol-
lowing vear as Acting Depury County
Engineer, a position he held wneil

1921. He then returned to the Division
of Highways and, except for a short
period in private work, has been with
the State untl his retirement on
March 31. He received his appoint-
ment as Associate Highway Engineer
in 1932, For nearly all of his career
with the State he has been a resident
engineer on construction projects in
Districts I (notably on US 40 over
the Sierras), V, and IV. He was resi-
dent on projects on the Bayshore
Freeway, El Camino Real, and Ca-
brillo Highway.

He is a member of Elks Lodge 783
in Marysville and Masonic Lodge 690
at San Carlos. He and his wife, the
former Florence Smith, have a son,
Richard, who works for the Stanford
Research Institute,
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Lowrence Station Road Inferchange on Boyshare Freeway belween Morse Avenus ond Brdkaw Road,
looking northerly, Beyond Fair Ooks Avenus Interchange in the confer fs fhe newly cemplefod portion
betwean Charleston Rood and Morse Avenve.

5.2 miles of 60-foor roadbed between
South San Francisco and Burlingame,
for which the contractor bid $298,610.
It was estimated that the construction
of the necessary culverts and other
miscellaneous ftems would bring the
cost to $400,000, At this time, San
Francisco was the sole eontributor,
having contributed $400,000.

Ground-breaking ceremonies were
held at South San Francisco on Sep-
tember 11, 1924, with Governor
Rolph, Harvey M. Toy, the Highway
Commission Chairman, and many ather
dignitaries taking part.

This highway was constructed in a
125-foot right-of-way with a four-
lane 40-foot portland cement conerere
roadbed, with 10-foot plant-mixed or
asphaltic concrete shoulders, The
pavement was of several structural de-
signs, part of which were the 117—9"—
11" type, 117 at the edges, then taper-
ing in two feet to nine inches for six
feet. Various systems of steel reinfore-

6

ing were also tried at several different
locations,

Early in 1929 the Bayshore High-
way had been completed to San Mateo
and by August 1933 to Lawrence Sta-
tion Road, now in Sunnyvale, and by
July 21, 1937, to San Jose.

C.H.C. Declares Intention

The California Highway Commis-
sion, by several actions between March
1941 and April 1958, declared their
intention to convert the Bayshore
Highway to a full freeway berween
the San Francisco-Oakland Bay Bridge
and McKee Road in San Jose,

The first work converting the old
Bayshore Highway began in 1946, and
the toral conversion was completed
this spring, with a construction cost
of §72,119,100 and a right-of-way cost
of 42,500,000 for 54 miles of mult-
lane freeway,

In San Mateo and Santa Clara Coun-
ties, the freeway, in general, closely

follows, or parallels, the old Bayshore
Highway, the most notable diverg-
ences being across Candlestick Cove
north of South San Francisco, be-
tween South San Francisco and Broad-
way in Burlingame, and between
Bransten Avenue in San Carlos and
Spruce Street in Redwood City,
Many interesting features were en-
countered in constructing the Bay-
shore Freeway across Candlestick
Cove and between Colma Creek near
South San Francisco and Sproce
Street in Redwood City, In the first
contract for building a short secrion
into Candlestick Cove, methods were
developed for building the center
portion of the roadbed only wide
enough for “cars” and “carryalls” to
turn and dump well in advance of
the main fill, then to widen the fll
to force the mud wave normal to the
center line of construction. On later
construction, when the fill had been
undisturbed for over 10 hours, hlast-
ing was resorted to, to start the mud
flowing again. (See article in Wovem-
ber-December 1955 issue of Califor-
nia Highways and Public Works.)

Built Over Tidal Flats

Through the section from 16th
Avenue in San Mateo to Spruce
Streer in Redwood City, the new sec-
tdons were constructed over tidal
flats. In these areas, considerable lat-
eral displacement of the new roadbed
fills were encountered, in many cases
cracking the fills open as much as
three feer in width and six or seven
feer deep.

In several locations, it was found
necessary to build earth struts to sup-
port and hold both the bridge ramps
and roadway fills, Over these sections
a flexible asphaltic concrete pavement
was wvsed while sections over stable
ground were paved with portland ce-
ment concrete.

The last two contracts for comple-
tion of the freeway between San
Francisco and San Jose were awarded
in June and July of 1960. These con-
tracts covered an 11-mile length of
highway.

L. C, Smith Company of San Ma-
teo was the contractor on the first,
which extended from 0.3 mile north
of Charleston Road in Mountain
View to Morse Avenue in Sunny-
vale and included the conversion of

California Highways and Public Works



the Mountain  View-Alviso Road
(State Highway Roure 113) to free-
way standards from Bayshore Free-
way to Borregos Avenue.

This contract included the con-
struction of a two-quadrant clover-
leaf interchange at Rengstorff Ave-
nue, a four-quadrant cloverleaf at
Srierlin Road, a diamond interchange
at Ellis Street with a railroad grade
separation at the same location, a four-
quadrant cloverleaf at Mathilda Ave-
nue and Bayshore Freeway, and a dia-
mond interchange at North Mathilda
Avenue and Roure 113,

This contract included the reloca-
tion of the railroad spur leading into
and within the grounds of the U.S.
Naval Air Starion at Sunnvvale, com-
monly known as Maofferr Field, the
relocation of the water supply line
and communication system  within
the air station, and the relocation of
the entrance and parking area. This
work, approximating §1,000,000, had
to be complered before the acrual
freeway  construction could be
started,

Project Completed

The resident engineer on this con-
tract was Egon W. Strandberg, With
the co-operation between the con-
tractor, ULS. MNavy personnel, person-
nel of Lockheed Missile Plant, offi-
cials of Mountain View and Sunny-
vale and the resident engineer, the
project was completed within the
specified time limit.

The second of the two contracts,
extending from Morse Avenue to
Brokaw Road, was awarded to the
Allen M. Campbell Company, Gen-
eral Contractors, Inc., of Tyler, Tex.
This conversion of the old four-lane
highway to a six-lane freeway in-
volved construction of a two-loop,
four-quadrant cloverleaf at Fair Oaks
Avenue, full four-quadrant cloverleaf
interchanges at Lawrence Station
Road, San Tomas DBoulevard and
Trimble Road-De La Cruz Boulevard,
a grade separation at Lafayette Street,
an overcrossing structure for the fu-
ture Guadalupe Parkway, a railroad
grade separation at the Agnew Un-
derpass, and bridges across Calabazas
Creek, Saratoga Creel, San Tomas
Aquinas Creek and the Guadalupe
River,
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looking northerly from Junction of lnterstols &80 ond U5 107 Byposs of the newly complefed portion
of Boyshore Freeway befween Morse Avenve and Brokow Reod, Guadalupe Parkwoy Overcrossing
siructure in center of photograph.

Bayshore Freeway between Morse Avenuve ond Brokow Rood, showing the strucfure for the fulure
Guadalupe Porkwoy in the foreground and fhe fovrguadrant cloverfeaf at Teimble Rood-De LlaCruz
Boulevard,



Fill on both of these contracts for
embankments below four feet below
finished grade was obtained by con-
structing a wider and deeper Guada-
lupe River channel on new alignment.
This was done by co-operative agree-
ment with the Santa Clara County
Flood Control District. The marerial
was of a sily nature and required
considerable effort on the part of the
two contractors to obtain optimum
moisture and the required density.
The placing of subbase and bases was
done in the conventional manner and
little difficulty was encounrered,

Heoderboords Used

The placing of 117,000 square yards
of portland cement concrete pave-
ment was required for the construc-
tion of 5.8 miles of 36-foot pavement
for the project. Paving was done by
placing a 24-foor width lane and a
later one of 12-foot width, Header-
boards and conventional equipment
were used in the paving operation.

In order to minimize traffic delay,

it was specified that erection of pre-
Looking southerly fo the City of Son Jose on Boyshore Freeway belween Morss Avenue and Brokow cast, prestressed girders and steel gird-

Rood, San Tomas Bovlevord Interchange in the foreground. ers for bridges over the existing road-
way must be accomplished berween
the hours of midnight and 6 2.m. Pub-
licitv regarding each erection and of
any detours involved was disseminated
to newspapers and radio stations by
the District Office. With this publicity
and with adequare warning at the sire,
these erections took place without in-
cident or complaint from the travel-
ing public.

Prior to the constinction, the old
portlind cement concrete paving
started to show considerable distress.
The slabs rocked, and spalling at the
joints grew. When traffic was shifted
to the new lanes, the subsealing of the
old pavement was begun. This con-
sisted of pumping air-refined asphalt
into holes drilled in the old pavement
at 10-foot centers, It was found that
by staggering the holes the wvoids
could be more completely filled. As-
phalt was pumped at the average rave
of 50 gallons per hole, which is evi-
dence thar considerable subsurface
erosion existed. Subsequent to the sub-
sealing, the resurfacing of the old lanes
was accomplished, completing the
conversion of the former four-lane
highway to a six-lane, furure eight-

Bayshore Freewoy looking northerly ot @ perfion of the compisted contract between Charleston Rood f
and Morse Avenue. In the foregreund is Maffett Field Intarchange fnet consfructed in ihis contract). lane freeway.
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Freeway Accidents

No Cross Traffic
Keeps Rate Low

By KARL MOSKOWITZ, Assistant Traffic Engineer

Freeways are designed to carry large
volumes of traffic expeditiously and
safely. A freeway is an express high-
way with the following characteris-
tics:

1. There are separate roadways for
traffic in opposite directions, and each
roadway has two or more lanes,

2, Crossroads are separated in ele-
vation from the freeway. There is no
cross traffic ar grade.

3, There is no access between the
highway and the roadside, excepr at
specially designed entrance and exit
roadways.

4, Traffic enters and leaves the free-
way at flat angles and at speeds ap-
proaching the speed of traffic on the
freeway.

Several photographs of freeways in
California are shown in a later section
of this report.

At this writing there were 840 miles
of freeway open to traffic in Califor-
nia, of which 373 miles are within
cities. Although this comprises less
than a 10th of the freeway mileage in
the United States, many of these miles
are subjected to very large rraffic
volumes, since it is the policy ta con-
struct this highest-type of highway in
locations where the greatest benefits
are provided, both in relief of traffic
congestion and in reduction of ac-
cidents.

March-April 1962

This section of the Roseville Freeway (US 40-%9) north of Socromento hos en overoge doily troffic count
of 22,200 and an occidenf rate of 0.5 per millien vehicla miles.

The average traffic volume on Cali-
fornia freeways in 1939 was 35800
vehicles per day, ranging from 4,000
to 210,000, This volume produced
8.800 million (8.8 3 10%) wvehicle-

miles of travel involving 10,000 acei-
dents in 1959, During the three-year
period 1957-59 (with mileage and
travel increasing each vear), there
were 21,047 million vehicle-miles and




1959 TRAFFIC FATALITY RATES

Rural freeways A
Urban freeways

Total freeways
All other roads and streets.

Torals

Fatalicies
Fatalities MVM®  per 100 MVM
108 3,052 354
141 5,737 2.46
_ 249 8,789 2.83
......... 1,339 59011 5.66
_ 3,588 &7,800 5.30

* VM means "millison vehicle-miles,” ie 1,000,000 vehicles moving one mile, or 10,000 vehicles moving

100 miles each, ete.

24,834 accidents. Because this is more
experience than has been available in
many other jurisdictions, it is thought
that some facts regarding these free-
ways would be of interest to partici-
pants in this conference.

Accident Rote Comparisen

Table 1 shows the total reported ac-
cidents, injury accidents, and fatal
accidents on California state highways
in 1959, as well as some accident rates.

As may be noted in Table 1, the
accident rate, injury-accident rate,
and fatality rate on rural state high-
ways other than freeways are about
1Y times as great as the correspond-
ing rates on rural freeways. Urban
freeways have a lower fatality rate,
but a higher rate of nonfaral accidents
than rural freeways.

Direct comparisons of urban free-
way accident rates with other urban
arterials are almost impossible to
make, mainly becaunse data on urban

TOTAL ACCIDENTS,

arterials are so difficult to obtain. An
indication is given by comparing Col-
umns 3 and 4 of Table 1. Colomn 4 is
a sample of major urban arterials,
representing 21 separate sections of
road in various urban areas through-
out the State. During the three-vear
period studied, the roads in this sam-
ple generated 833 million wvehicle-
miles and there were 5,135 reported
accidents on them. As the table
shows, the accident rate on these arte-
rials was more than five tdmes the rate
on urban freewavs.

1959 traffic fatality rares for Cali-
fornia are shown in the accompany-
ing table.

The fatality rate on freeways was
just half that on all other streets and
highways, rural and urban,

If the 8.8 % 107 vehicle-miles of
travel on freeways had béen sub-
jected to the hazards encountered on
ordinary roads and streets at the rate
of 5.66 per 100 million vehicle-miles,

TABLE 1

they would have resulted in 497
deaths, instead of the 249 thar did oe-
cur. In other words, freeways then
operating in California saved about
248 lives in 1959.

In an attempt to examine the basic
reasons for the success of freeways,
Table 2 has been prepared. This table
shows the accidents and aceident rates
for the several classes of rural state
highways, broken down by kinds of
accident.

Elimination of Intersections

The first thing that one notes on
looking at this table is that the major
credit for the freeway’s over-all supe-
riority is owing to the elimination of
intersections. The lower line on the
table (total excluding intersections)
shows that some success also has been
had in the application of other design
improvements over the years,

The two-lane roads are generally
the oldest, followed by three-lane,
then four-lane-undivided, and so on
across the table headings. Note that
the single-vehicle accident rate is far
higher on the two-lane roads than on
any of the other kinds. This is prob-
ably due in part to more sinuous
alignment, less width and less road-
side clearance than the other kinds.

The reason for the bad showing of
the four-lane-undivided highways, as
compared with two-lane roads, can be
largely accounted for by the fact that

INJURY ACCIDENTS AND FATAL ACCIDENTS

REPORTED ON CALIFORMNIA STATE H}EHWA‘I’ SYS'I!H

All naral state iialnnrn,
’7'“:'#[!! rural Freeways One urban ares dedy—
(1958 Rural Freeways (1559) Ushan Freeways {(1959) conventicnal highways
Total number of rcpnrted accidents. . A ——— 34,574 3,066 6,944 5,135
MNumber of accidents invalving injuries or  Batal it s s s e 14,516 1,909 3,088 1,653
Mumber of accidents involving fatalities. ... ... ... ... .. 1,000 B3 111 94
Mumber of persons killed. . o 1,855 08 141 —
Mumber of persons injured (not killed). . 24,452 2,045 —- —-
Ratio of total reported accidents to number mwiwng rn;urles 2.4 g4 | 2.3 31
Ratio of injury accidents to Fatal accidents. ....... ... 14.5 14.8 278 &R.0
Ratio of total reported accidents to number Invn['.'lng fatalities . 35 35 &3 214
Mumber of rzpcurted sccidents per Fatality . . ...... 0 0. aa 28 o8 | 40 178
Mumber of injuries per fatality. | R TR G o ey S 1w 29 i 105
Fatality rate per 108 vehicle- s . , 8.68 354 246 —
In]urv-m:mdent rate per 105 vehicle-miles , . : 1.00 0.42 0.54 1.94
Teatal accident rate per 109 vehicle-miles .. | #.39 1.00 1.21 616
|
MOTE: Mational Safety Conncil estimates for 1958 Faor LS A
Fatal Accidents. Fed 3z Mumber of Fatalities. . . . 7
Injury Aceidenti—honfatal. e ST Wﬂ% Mumber of Inimiu v ; 1,330’.%
'ehicle-Miles of Travel i HET = 100 Ratia....| i i 154
jury Accidents per 10% Wehicle-Miles , T 1.36
Tatal Accldants, 1957 ., S 10.% ¢ 108
Rate per 109 L S P R R 15.5
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strip development, intersecrions, and
cross traffic are more prevalent on this
type of road, which is included in this
rural table whenever it is outside of
city limits. The old rwo-lane roads
near the outskirts of the cities have
been widened to four lanes as conges-
tion and cross streets have become
prevalent, as a stopgap measure pend-
ing construction of freeways. As can
be seen by the small mileage of four-
lane-undivided highways, California is
making considerable progress in retir-
ing this type from state highway
duty,

It is of some satisfacton, in smdy-
ing Table 2, to note that most of the
trends are to be expecred; the obvious
occurs more than the mysterious,
Head-on accidents are rwice as fre-
quent on two-lane reads, where you
must use the opposing lane for pass-
ing, as they are on four-lane-undi-
vided roads, and, in turn, they are
three to five times as frequent on four-
lane-undivided roads as thev are on
divided highways, including freeways.

Freeway Rate Variation

Freeways in California have been

. id . The Bayshore Freeway south of Son Francisco. This iz a six-lane freeway with on overoge daily traffic
constructed in wi 'El_']? diverse loca- count of 59,400 vehicles and on occident rate of 0.75 per millian vehicle miles.

TABLE 2

ACCIDENTS AND ACCIDENT RATES*® ON VARIOUS CLASSES OF RURAL
STATE HIGHWAYS BY KIND OF ACCIDENT

{Californio, Calendar Year 1959)

— —r —= - T 4
|Divided," conballed
2-lane 3-lane dlane undivided d-lane? divided ACCRI Freeway © Tatald
1 e R R B 10,450 45 167 210 794 430 12,330
Million vehicle-miles. ., ...... B,358 932 Q76 1,234 3,543 3,052 17,525
Awerage daily traffic. ........ 2,1¢1 14,239 15,997 16,130 12,9224 19,449 3,694
Ma. Rate * Mo, Rate Ha., Rata He, Rale Ma. Rate M. Rats Ma, Rate
Total reported accidents. .....[19,809 238 | 597 9257 | 3,905 4.00 | 3501 291 | 6011 169 | 3,066 1,00 (37,640 215
Single-vehicle accidents.......| 7,058 0.B4 . 113 049 367 0.38 489 040 | 1,532 0.43 862 028 10,487 080
Collisions between 2 or more |
wehicles: |
{4) Between intersections:
f"l; Head-on...........| 3,158 0.49 a7 0.8 197 0.20 68 006 146 006 139 0.045) 4,920 0.24
@) Mon-head-on. .,....[ 3,675 (.44 203 0.B7 o6 0.99 53 077 | R090 059 1924 0463 | 9941 057
(b)) At intersections. .. ..... 5,854  0.48 214 092 | 2465 2,52 | 2,081 169 | 2164 061 130t 0,04512,998 074
Total excluding  intersection
eccidents. .. ... il | 1.70 1.65 1.57 1.2¢ 1.08 0.95 1.41

MOTES: Eai dA-lane divided ronds have & median separating oppesing trafllc bt readiide suen s uncenticlled,

b} Divided controlled sccess roads are nearly all 4-lanas with o few miles of &-lane. Upfmrinﬁ trafhic is separated and thare s Ao access except o IMersections. However, intersections
at grade are Freguent and trabfic enters and exits ot large angles, spprovimating $0°, All State highways except freeways require aperoaching balfle an eree roads b sep before
antering or creming the State hishway, unless the intersection Is controlled by talflc slgnsls snd the light is areen,

Freewsys are defined in the text,
Total is differemt from sum of all columns because i includes some highways that are not classitied in one of the columns,

e} Rate is number of sccidents per million vehicle-miles,

1 Accidents at ramps.
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TABLE 3

REPORTED ACCIDENTS, MVM, AND ACCIDENT RATES FOR FREEWAYS
CLASSIFIED BY NUMBER OF LANES AND TRAFFIC VOLUME

1957-1959, Inclusive

A-lane Gelane B-lame arlable no. of lanes Tetal
Accin Aceis Acci- | | -
Giroup Mo, of \dents per| Mo, of ] denis per| Mo, of Lmhw Mo, of | ldenty Ms, of :;.d .:Elﬂna;'
Mo, Average dally tralfie idents) MY | MYM H:Htﬂlﬂli YR | BAYRA !I::idl:ﬂl:ll MY | MV accidents MVM | MVM sccidents] MYM Mvm' group
gl e | | | i 1 |

faszs |ess than 5,000 35 29 | 1.50 LR bttt WE S [Py AR iy CYmpirey | S G| 22 | 1.60 4,000
| st 5000- &S00 147 | 132 | 117 |-cvrei]ecnisaheomess 147 | 132 | 1.1 4,250
. . T000- Q099 345 | 3585 | 0.95 19 14 | 1.34 . o ciiglesrailesa] HSd | 3ITR D86 B,200
V. ...| 10,000- 14,999 1,269 1,518 | 0.84 2 5 | 0.38 = Fie 48 53 | 0.91 1,319 (1,576 | 0.B4 | 12,200
W 15,000=- £1,499 | Q09 (1,080 | 0,89 35 33 | 1.05 . AL 191 | 188 | 1.01 1,135 |1,241 | 0.91 | 18,500
.. 21,500~ 31,599 |8,772 (2171 | 1.28 | 165 | 75 | .60 50 JO 1 070 [ 135 | 163 | 0.83 |3,128 2,679 | 117 | 26,100
Il 3,600- 46,492 741 663 [ 1.15 | 255 | 298 | 0.85 42 70 | 060 | 887 | 796 [ 111 1,945 1,827 | 1.06 | 39,800
WU, 46,500~ 67,999 233 | 235 | 1.071 [1,585 1,608 | 0.95 a6 | 132 | 050 | 883 | 751 | 1.7 |2,707 (2,726 | 1.01 | 55,500
Ix....| 68,000- 99992 ... .|......]......|4393 |3,895 | 1.13 | 735 | 510 | 1.20 (2,519 [1,751 | 1.48 (7,747 |5.266 | 1.23 | 91,200
X [100,000-1199992 A{Fipen P (M E ey B L PRl o el (gl IO 1,949 11,243 | 1.57 |1,949 (1,243 | 1.57 103,000
X, .. [120,000-150,0001. .. & aia ey b b 1,687 (1,130 | 1.49 |1,898 | 323 | 1.58 [2,985 [1,953 | 1.53 142,000
M, . Ower 150,000 .. i sae]inaneafinans e TR 1,378 1,002 | 1.35 1,378 1,002 | 1.37 |158,000

Total. . ..... 6,472 |6,126 | 1.06 6,394 5,128 | 1.04 |2,5B0 (2,01% | 1.28 (9,388 6,760 | 1.38 (24,834 191,045 1.18 | 37,000

tions, in relatively short sections, over
a period of more than 20 years. Ex-
cept for the fact that entrance and
exit ramp designs have become more
generous, the major design features
are quite uniform; main line align-
ment is good for 60 MPH on almost
all freeways, and right-hand paved
shoulders are provided on all but the
earliest few miles. For the past two
vears, right-hand shoulders are also
provided on bridges, but most of the
existing freeways provide a clearance
of only two Egct from the traveled
lanes on bridges more than 150 feet
long. Minor features such as width of
median, type of drainage control,
curbs or flush shoulders on the left,
are quite variable among the several
sections,

Tn 1959, the latest vear for which
complete dara have been compiled, the
746 miles of freeway in the State were
divided into 138 sections for accident
analysis purposes. One hundred three
of these were geographically separate,
and the remaining breaks were intro-
duced where major changes in traffic
volume or vear of construction oc-
curred.

Average Rates Plotted

Table 3 shows the number of acci-
dents, travel in MVM, and accident
rate per MVM for these freeways for
a three-year period, 1957-59, arraved
in volame groups and by number of
lanes. The average rates for each vol-
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ume group have been plotted on the
accompanying chart “Accident Rate
vs. Average Daily Traffic.”” Omitting
groups | and II, which accounted for
only 154 of the 21,047 MVM in the
study and obviously plotted errari-
cally, an equarion was computed to
relate the rates to the average daily
traffic. It was found that for freeways
in 1957-59, as for undivided highways
in 1944-50, the accident rate increases
as the 0.2 power of the traffic volume.
{(For this purpose, each vear for each
section was classified according to the
volume during that year.)

Ninety-four of the sections each
had more than 30 MVM of experience.
Forty-seven had more than 100 MVM
each. These 94 sections are plotred by
rate and volume on the accompany-
ing chart “Accident Rate vs. Traffic
Volume.”

It will be seen that many of the sec-
tions vary significantly from the aver-
age. The statistics for these sections
were examined, and it was found that
the year-to-year experience for each
of them remained almost constant; in
other words, the deviation from the
average is probably not chance but is
owing to some feature or features of
the section. So far, we have not been
able to identify any physical charac-
teristics that can be expressed numeri-
cally, such as width, curve, radius,
sight distance, and so on, that would

explain why these sections are so
much different from the average.

Swhjective Appraisal Attempted

A subjective appraisal of physical
features of the freeways with berrer-
than-average and poorer-than-average
rates has been attempted. In general,
the frc::m}rs with better rates (lower
than average) are more generous in
width, they have no curbs either left
or right, they have paved flush shoul-
ders, and they have uniform cross
sections, Le. the number of lanes is
constant for fairly long distances, The
ramps are comparatively generous and
are on the righthand side. The align-
ment is also veryv good and in many
cases absolutely straight. Alchough
these things are true with respect to
the sections with better-than-average
rates, it must be realized that they are
also true with respect to many of the
sections with average rates. The one
fact that stands out is that, with one
exception, the sections with higher-
than-average rates all lack one or more
of these favorable characreristes,

About half of the sectons with
higher-than-average rates have curbed
medians, most of them are in urban
areas (although this is also true of
the sections with lower-than-average
rates), and there are frequently some
desien  features soch as left-hand
ramps, curb noses adjacent to the free-
way lanes, short ramp terminals, and

California Highways and Public Works



rolled gutrers, which have been dis-
continued in later designs. None rep-
resents recent design practice; i.e. they
were all designed more than five years
ago. Again, however, it is emphasized
that many freeways with similar fea-
tures have good accident rates, within
20 percent of the average in either
direction,
Spacing Is the Same

The average interchange spacing on
freeways with higher-than-average
rates was almost exactly the same as
the spacing on the betrer-than-average
sections,

A study made in 1959* showed that
accidents involving ramp maneuvers
occurred with a frequency of about
one accident per million ramp vehi-
cles, Exit ramps showed an average of
1.13 accidents per million wvehicles
leaving the freeway, and entrance
ramps showed an average of 0.93 acci-
dents per million vehicles entering the
freeway. No tendency was noted for
this rate to be related to traffic volume
on the freeway nor tothe distance
between ramps.

It is easily seen, however, that the
number of entering and exiting vehi-
cles will affect the total number of
accidents on the freeway, and thus the
vehicle-mile rate. If the average trip
lengrth on the freeway is five miles,
the accidents attributable to ramp
maneuvers would themselves account
for a vehicle-mile rate of 0.10 to 0.20

Accident Rate vs. Average Daily Traffic,

All Freeways in Californio, 1957-1959

[Bosed on 24,834 occidents, on 746 miles,
21, 046 million vehicle miles)
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(depending on number of vehicles in-
volved in each aeccident), which is
about 16 percent of the toral rate. (In
the 1959 study, the ramp accidents
actually did amount to 18 percenr of
the total.}

Average Trip Five to Seven Miles

The number of ramp accidents is
not reduced by reducing the number
of ramps, unless the number of ramp
vehicles is reduced.! However, there
are many indications that the average
length of trip on freeways in large
urban areas is about five to seven
miles, and whether the interchanges
were spaced at half-mile intervals, one-
mile intervals, or two-mile intervals

1,000's

would not make much difference in
the number of entering and leaving
vehicles. One-mile intervals as an al-
rernative to two-mile intervals wounld
reduce the inconvenience, circuity
and total vehicle-miles (including
street travel) for freeway users, and
would result in a greater amount of
cach trip being completed on the free-
way portion of the trip, but it would
not change the number of trips, One-

-"Ac:hinn: bzpﬂinnuﬁ:_ Fm.-wur lg;
mudx.:m at 40]. nmp: on 12
miles, over a 3#\&!!

¥ soctions a2
pm-u:'i in which 948 m.ﬂJJm: wehicles nsed
EAI]E,

b If the number of vehicles using ramps could be
reduced, the trips would be made on surface
streels W the accldent rate is five or six
times g'r:l.ttr than the ay eate.
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mile spacing would also result in
smaller, more manageable flow at each
ramp than would two-mile spacing.

Although reducing the number of
ramps will not reduce the number of
ramp accidents, there s reason to be-
lieve that improving the shape of the
ramps will. This is very difficult to
prove numerically, because (a) a ramp
shape cannot be expressed as a num-
ber, and (b) 80 percent of all ramps,
good and bad, have less than two acci-
dents per year. In the 1959 study, 44
percent of the ramps had no reported
accidents in a three-year period.

Fotal Accidents

There were 2158 fatal accidents on
California freeways in 1960, which oe-
curred at 254 locations throughout the
State. Based on personal study of orig-
inal reports of each of these accidents,
a subjective summary of them fol-
lows:

Fatal accidents are different from
other accidents in other ways than
severity, They are very scattered geo-
graphically, which means that “con-
centrations” that would point up a
geometric design shortcoming do not
occur. They seem to be more inex-
plicable than ordinary accidents, par-
ticularly on freeways, and they seem
to involve errors of kinds one cannot
picture himself making. The classifi-
cations by type of maneuver, by hour
of the day, and by driver error are
different from corresponding classifi-
cations of lesser accidents.

Time of Day

Analyses of freeway fatal accidents
by time of day have been made pre-
viously in California. A study for the
three years 1957-59 showed that 37
percent of freeway fatal accidents oc-
curred berween midnight and § am.,
while only § percent of the travel oc-
curred during those hours, The rate
per vehicle-mile was 17 times as high
during those hours as it was during the
hours 7 a.m. to 6 p.m.

The 1960 statistics are very much
the same. In 1960, 35 percent occurred
berween midnight and 5 a.m., and 31
percent occurred during other hours
of darkness.

Because of the entirely dispropor-
tionate number of accidents oceurring
berween midnight and § a.m. as com-
pared with other hours of darkness,
there is reason to believe that factors
other than visibility account for much
of the difference between day and
night fatal accident rates.

Type of Accident

A classification of fatal accidents by
type of maneuver is given in Table 4.

The interesting thing about Table 4
is that two-thirds of all fatal accidents
on freeways involved but one vehicle.

The classification “vehicle left road”
requires some explanation. In this con-
text, the road is the paved surface and
shoulders between side slopes or curbs
ar rails. There are no “fixed objects”
in the road, and thus every “fixed ob-
ject” accident involved a wehicle
which left the road, even though the

TABLE 4
FATAL ACCIDENTS ON CALIFORMNIA FREEWAYS5—1960
Me. Percant
A, Accidents Involving One Vehicle
1. Vehicle left road or overturned - 135 52.4
(a) Collided with fixed object 80
(b) Did not collide with object 55
2 Pedestrion ... ; 37 14.3
(@) Walking on road T 7
(b) Dismounted vehicle cccupants 10
Subtotal ___. AT B b e (172 {66.7)
B. Head-on Collisions
3. Driving on wrong side of median . 15 [
4. Crossed medion s 28 11
Subtotal S e T T I e (43) (16.8)
C. Reor-end Collisions ___ ST 43 16.7
Total A AL R L 258 100
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final point of rest may have been on
the road. However, there are many
objects at the edge of the shoulder in
the same general plane as the roadway.
Except for railings of long bridges,
most of these are eight feet or more
from the edge of the through pave-
ment lanes, Accidents classified as “left
road, did not collide with object” are
those which went bevond the edge of
the road shoulder, generally onto a
different plane, before hiting any-
thing,

It is very difficult to say where a
vehicle loses control when it leaves the
road, even if all the facts about the
accident are known. Indications are
that 20 of the 55 accidents in Class 1(b)
of Table 4 were spinning, or skidding
before leaving the road, and that about
the same proportion applies to Class
1(a). Both categories include many
cars which overturned.

Fixed Object Collisions

There is little question that many of
the “fixed object” collisions would
have been fatal even if they had not
collided with a fixed object.

FPedestrian accidents accounted for
14 percent of all the freeway fatal
accidents in 1960. Freeways are not
designed for pedestrians and on most
of them, pedestrians are prohibited by
law. This is the one type of accident
which the vehicle driver has the least
opportunity of avoiding.

The classification “dismounted ve-
hicle occupants” includes persons
whose cars were disabled and who
were outside of the vehicle, fixing a
tire, wandering around, fetching gaso-
line, etc.

Two-thirds of the pedestrian acci-
dents occurred during darkness pre-
ceding midnight, and they accounted
for one-third of all faral accidents
during those hours,

Driving on Wrong Side of Median.
This category of head-on accidents is
one of the most difficult ro under-
stand. Most of them result when con-
fused drivers enter a freeway going
the wrong way on an exit ramp, but
sometimes they simply turmn around
on the road. Ten of the 15 wrong-
way drivers were drunk.

One of these accidents involved a
car which entered a busy eight-lane
metropolitan freeway against heavy
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The Goldan State Freeway in the los Angeles areo. This is on eight-lone freewoy. The overoge doily toffic rote from 1957 te 1959 was 45000, The
weeidenf rate for this period waos 0.38 per million vehicle miles.

traffic, with about 3,000 vehicles per
hour coming toward him, and drove
four wuler before finally colliding
with a car. Hundreds of vehicles
veered away from the offending car,
using the other three lanes, Why the
offending car did net stop is the ques-
tion. Confusion at exit ramps is con-
ceivable, but it is inconceivable how
anyone could go on for four miles in
the face of this kind of traffic.

Accident Is Excaptional

The accident described was very ex-
ceptional. All bur two of the other
wrong-way fatal accidents occurred
during hours of very light traffic
flow, in the dark, most of them in
rural areas where there was no reguo-
lar street pattern. The freeways are
four-lane freeways, with two lanes in
each direction, separated by a median.

Typically, the offending car enters
the freeway via an exit ramp, going
the wrong way, and drives on the
right-hand side (from his point of
view) of the two-lane roadway; ie.,
the side next to the median. His head-
lights are on. The nonoffending car,
or “innocent victm™ comes booming
along and sees headlights coming
toward him for ar least 1,000 feet,
perhaps a mile or more. There is prac-
tically no other traffic on the road
and there is nothing to keep him
from pulling to Ais right and avoid-
ing the offending car. Yet he panics,
and either stays in the left lane or
steers into the left lane,

Car Loses Control

Cross-median Head-om. There were
28 fatal accidents in this classification
in 1960. This kind of accident occurs
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when a car loses control and goes
across the median into the face of op-
posing rraffic. Only 3 of the 28 in-
volved drunk drivers, but 10 of the 28
vehicles that went across the median
were lirtle cars or sports cars.

Eleven of the 28 occurred on sec-
tions where the median is 36 feet wide
or wider.

Twenty-two of the 28 cross-median
fatal head-on accidents occurred on
sections of freeway where the eraffic
volume exceeds 60,000 per day. Me-
dian barriers are being erected on all
California freeways where this vol-
ume OCCUrs.

Curbs do not prevent nor deter out-
of-control vehicles from going across
the median, In many cases they prob-
ably cause the vehicle to go out of
control.

Rear-end Collisions. When the
freeway concept originated, it was
thought that rear-end collisions would
be the most prevalent type. High
standards of alignment and width
were to climinate single-vehicle acci-
dents, grade separations were to elimi-
nate intersection collisions, and sepa-
rated roads for each direction were to
eliminate head-on collisions. Pedes-
trians were to be prohibited. The
only kind of accident that was not
provided for was the rear-end colli-
sion.

Low Fatolity Rote

It is therefore very interesting to
note that the rear-end collision ac-
counts for only one-sixth of the faral
accidents on California freeways in
1960, Here, of course, is one of the
things that is different abour faral ac-
cidents, The rear-end or sideswipe is
the most prevalent type of accident

on freeways, but as the layman sur-

mises, it is not often fatal,

Although trucks are involved in a
small percentage of all faral accidents
on freeways, they are involved in a
disproportionate share of rear-end
fatal accidents.
® Of the 43 faral rear-end collisions

on California freeways in 1960,
trucks were involved in 21.

@ In 11 accidents, a truck was hit
from behind, Two of them in-
volved stopped trucks, and eight
of them involved trucks going
very slow, well below any speed
limit, Raising the speed limit
would have no effect on their
speed.

® In 10 accidents, a truck overtook
the other vehicle and could not or
did not stop in time.

The preceding statistics raise seri-
ous questions regarding the advisabil-
ity of raising speed limits for rrucks,
which is now 50 m.p.h. on California
freeways.

Conclusions

Freeways are comparatively safe
roads, but they are not foolproof.
Their principal advantage is the elim-
ination of cross traffic conflicts,

Twao-thirds of fatal accidents on
freeways inveolve only one vehicle.
One-third of fatal accidents oceur be-
tween midnight and § a.m., while only
one-twentieth of the travel occurs
during those hours.

For a prudent driver, the probabil-
ity of being involved in a faral acci-
dent is very much less than the over-
all statistics indicate, and the overall
rate is 2.26 fatal accidents per 100
m.v.m.
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Cable-Chain, Rigid Beam Barriers
Given Further Lab, Field Study

By JOHN L. BEATON, Supervising Highway Engineer, and
ROBERT N. FIELD, Materials and Research Engineering Associate

SUMMARY

. Head-on accidents were virtually

eliminated by the barriers. On the
Santa Ana and Nimitz test sections,
there were 49 cross-median acci-
dents in the “before” period, in-
cluding eight fatal accidenrs, and
there were two cross-median ac-
cidents in the “after” period, one
of which was faral,

. Total accidents and injury-acci-

dents increased in the locations
where barriers were installed.

The freeway test sections with
the cable barrier experienced a
smtaller imerease in the overall ac-
cident rate than did those with the
beam barrier, There was no proof
that the accidents involving the
cable barrier were less severe,
However, the findings of the con-
trolled impact tests indicared that
high-speed  collisions  with  the
cable barrier would result in much
less severe injury to vehicle occu-
pants, and it is believed thar in
general the accidents involving
the cable barrier are less severe,

The mantenance cost of the cable
barrier is considerably higher than

that of the beam barrier. First cost
of the beam bavrier is much
greater than the cable barrier. It
would require some 19.5 yvears for
the roral expenditure to balance.

. More accidents are evident in-

volving the cable barrier. The
proportion of single-vebicle acci-
dents is mmeh bigher with the
cable barrier than with the beam
barrier, There is no indication
that drivers are more reluctant to
swerve into the beam barrier, but
there are indicarions that there may
be more “hit-and-drive-away™ ac-
cidents involving the cable,

. There was hittle difference in the

cable barrier accident rate between
the sections with 12- and 22-foot
medians, and the maintenance cost
per mile was essentially the same.
There was ne evidence to indi-
cate that the deflection of the
cables led to collisions by! permit-
ting momentary encroachment in
the opposing lanes,

. In installations other than the test

sections, two vehicles climbed up
and over the cable barrier and
there were indications that others
made partial climbs up the barrier.

e,

A fest cor crashes info the new design cable-chain link barrier of 75 miles an hour, Mofe the lack of

rize of the front of the ear during this flof angle collision.

During 1959, a full scale dynamic
test program resulted in two types
of median barriers for use on Cali-
fornia Freeways. This program was
reported in Californio Highways
and Public Works in July-August,
1959.

Following the study, construction
of the two accepted types of bar-
riers was started immediately, The
first of these installations wos classi-
fied as experimental and it was
planned to report on their per-
formance after the first year of
operation. This report was made in
the September-October, 1961, issue
of California Highways and Public
Works.

The two types of barriers were
the flexible cable-chain link type
and the more rigid blocked-out
metal beom barrier. The test see-
tions, each opproximately six miles
in length, were Installed on the
Santa Ana Freeway in Los Angeles
ond the MNimitz Freeway in Ook-
land. Each of these installations
was opproximately evenly divided
between the coble and the beam
type barriers,

The one year operational study
showed that while both types were
successful, some improvements were
needed in the cable barrier. Addi-
tional full scale tests to develop
the improvemenis were therefor
initiated and were performed dur-
ing the spring and summer of 1947,
The results are here reported. The
following summary contains  the
findings of the one yeor opera-
tional study as well as a summary
of the results of the recent test pro-
gram. The detail discussion of one
year of operation is included in the
July-August, 1959 article.

Subsequent controlled collision
tests indicated this tendency could
be minimized: by removing the
lower cable from the original
design.

California Highways and Public Works



8. In addition to the two vehicles
that elimbed the cable barrier,
two vehicles jumped barriers. One
on the Santa Ana test section was
apparently due to the car striking
a curb in front of the barrier. The
ather was not on the test sections
and was judged to be the result of
the barrier being too low in rela-
tion to the plane of the roadway
superclevated surface.

Subsequent controlled collision
tests indicate that a 30-inch-high
barrier should be placed at or be-
fore the point of intersection of
the shoulder slope and ditch slope.
If it is necessary to place the bar-
rier down the dirch slope, then it
should be placed no farther down
the slope than will resule in the
top of the barrier being at least
27 inches above a horizontal pro-
jection from the point of intersec-
tion of the slopes.

9. Analysis of controlled collision
test resules indicate that the cable
in a cable-chain link barrier should
be placed no higher than 73 fmches
above and no lower than 27
inches above the ground line (or
surface of control elevation).

10, Derails of design of the cable
barrier should be such that we
fixed restraints exist insofar as the
cable clamps or chain link fabric
are concerned,

11. Expanded metal for a more effec-
tive headlight screen substituted
in place of the chain link fabric
makes little change in the cable
barrier performance.

OPERATIOMAL FAILURES

Special derail studies were made
from time to time of all accidents,
and in addition of each accident where
vehicles passed over, went chrough, or
climbed the barriers. These observa-
tions were made of accidents with all
installations of the new designs of me-
dian barriers rather than only on the
test sections.

Overall, during the past year, three
vehicles passed over new designs of
barriers, three went through, and one
came to rest on top of a barrier,

The three crossovers all involved
cable barrier. Two of these were the
result of jumps due to causes unre-
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Accident damoge to blocked-oul mefol beam barrier on the Mimitz Freewoy, Results correlate well with

the exparimental full scale erash fests of 1959,

lated to the cable barrier and there-
fore could have occurred over any
30-inch high barrier. One was the re-
sult of the vehicle hitting a curb and
jumping high enough to clear the bar-
rier cable. The second was a high
speed vehicle which jumped over the
barrier after leaving the road on the
outside of a curve. The barrier in this
case was placed in a low ditch section
where the roadway had been rotated
to provide for superelevation. This
provided the car with an inclined
ramp from which to jump.

Some Cause

The third crossover and also the
case of the vehicle coming to rest on
top of the barrier also occurred on
cable-chain link designs. The cause
was the same in borh cases.

The original cable barrier design
called for a rension cable artached nine
inches above the ground, and that the
chain link fabric be firmly clamped
between the lower cable and the post.
In both of these accidents and in many
others resulting in only partial elimb-
ing, it was found that the vehicles ap-
proached at a low angle (less than 15

degrees) and high speed. Under these
conditions of impact, a post and the
firmly secured chain link fabric, com-
bined with the lower cable, served as
a ramp for the front colliding wheel
to get started in an upward direction.
Such a start often elevated rthe auro-
mabile before the car body had an
opportunity to penetrate the barrier
far enough to provide for restraint by
the top cable, Thus the car tended to
ride the barrier down.

Two of the penetration type acci-
dents involved trucks colliding with
the blocked-out metal beam barrier
and resulted in a complete failure of
the system. The third penetration in-
volved a small sports car hitting the
cable barrier berween posts at a high
angle of collision and passing between
the lower and upper cables. This car
had a front end clearance of 29 inches
and an overall height of 33 inches, ex-
clusive of the windshield.

Two Categories
A careful analysis of the above bar-
rier crossovers indicates that they
could be divided into two categories:
one group that probably could be pre-
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A diagram of the improved design of the coble-chain link barrer. Mote the absence of lower cable and alternale designs of post fitfings.

cluded by improvements in design and
the other that reasonably could not be
prevented by a physical barrier. For
instance, in the case where the vehicle
hit the curb, the car apparently
jumped higher than the 30 inches nec-
essary to clear the barrier cable. Since
there have been reports of accidents
where cars have jumped as high as
8 to 10 feer and in other cases to have
cartwheeled, it would not be reason-
able to build a barrier high enough to
contain every chance accident that
might occur.

Because of the required strength
involved, it is also not considered prac-
tical to design a barrier that will effec-
tively and completely resist the colli-
sion of the heaviest trucks. In the rwo
failures on beam barriers that oc-
curred during this past year, the bar-
rier was completely destroyed within
the collision area. However, in neither
case did the truck penetrate more than
a few feet onto the opposing road-
way. In other words, even in failure
the barriers provided sufficient resis-
tance so as to reasonably contain the
vehicles.

The third penetration was an acci-
dent unique to the cable barrier in
that very small sports cars can pene-
trate below the top barrier cable un-
der conditions where the angle of col-
lision is relatively high (over 30 de-
grees). Ar smaller angles of collision
it is probable that the fence post com-
bined with the cable would still fune-
tion as a positive barrier against pene-
tration of this type of car,
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Functions As Expected

Analysis of the above failures indi-
cated that the beam barrier was func-
tioning about as well as could be ex-
pected; however, it appeared that fur-
ther development work should be
done on the cable barrier. Studies in-
dicated that it should be possible to
make improvements to prevent the
tendency of cars to climb the barrier
and also that it would be worthwhile
to investigate the possible prevention
of penetration by sports cars, ,

The accident in which the car
jumped the barrier afrer leaving the
outside of a curve showed that fur-
ther information should be gathered
concerning the effect of differences of
grade and elevation on the trajectory
of a moving vehicle. Such informa-
tion could be used to determine the
placement of a barrier.

Maintenance of the cable barrer
showed certain improvements of de-
tails to be desirable. Most of the effort
during maintenance was expended in
replacing the posts and concrete foot-
ings, so this detaill was worthwhile of
redesign. With one exception, no
problems were encountered in main-
taining the cables. In one case of col-
lision with the cable barrier, it was
necessary to cut the cable so as to
remove the vehicle (in this case the
vehicle was a truck-trailer combina-
tion). This break was repaired by a
cable splice using cable clamps and
exercised no real problem.

CONTROLLED COLLISION TESTS

In order to develop derails to cor-
rect the discussed failures, nine full
scale tests were performed. In addi-
tion to testing corrective details, cer-
tain substitute details were also tested.
These included (1) alternate post
footings, (2) highway guard rail type
cable, (3) alternate cable turnbuckles,
(4) cable splices, and (5) expanded
meral light screen.

Controlled Tests Evaluated

A crossover type of accident con-
sidered to be intolerable is where the
vehicle climbs the side of a cable bar-
rier and knocks it down as the vehicle
passes on over. This type of accident
i5 unique to the cable barrier. As
stated previously, analysis of this type
of crossover indicated that it was the
result of a deficiency in the details of
design rather than in the basic flexible
barrier concept.

Controlled collision tests for the
purpose of analyzing these deficien-
cies were made at flat angles and high
speed; first on the original design, al-
tered only by moving the chain link
fabric outside the lower cables, and
then by elimination of the lower cable
entirely. A total of seven tests were
made on designs without the lower
cable.

Elimination of the chain link fabric
from the lower cable clamps resalted
in an improvement in the action.
However, high speed moving pictures
revealed that the lower cable alone
gave the left front end of the car an
upward impetus as the front colliding

California Highways and Public Works



wheel passed over the junction of the
cable and the post. Thus, under cer-
tain circumstances it would be possi-
ble for the car to continue on up-
ward.

Cable Removal Tested

Removal of the lower cable re-
sulted in penetration of the barrier by
the vehicle with no tendency toward
upward movement and no loss in bar-
rier action, Post collision investigation
of derails of the damaged rest barriers
indicated that the elimination of the
lower cable resulted in no loss of bar-
rier effectiveness but did cause a
slight loss in stiffness of the system
behind the collision. However, any

_barrier damage due to this loss of
rigidity was insignificant.

One of the original design consid-
erations in placing the lower cable in
the system was that it would serve to
trap the car in the median area as it
attempted to return to the onside
roadway at the end of the collision
path, Operation experience showed
that at a flar angle of collision,
whether or not the lower cable was
in position, the car tended to spin at
the end of the collision path back
into the traveled lane. This was veri-
fied by test collisions,

A review of the accident reports
from both the Nimitz and the Santa
Ana test sections indicated that this
vehicle reaction was typical of a ma-
jority of the collisions that occurred
on the freeway bur that in no case had
a secondary collision resulted from
this spin out.

Two other derails of construction
were tested and adopted as a result of
these studies. The original design
called for a standard turnbuckle every
500 feet along the cable. Since the
smoothness of deceleration of the col-
liding wvehicle with the cable-chain
link barrier depends primarily upon
the friction brake effect of the cable
clamps stripping from the posts, it is
important that this action proceed un-
hindered if possible. It was found that
when the test collision vehicle prog-
ressed along the cable through a tarn-
buckle, the clamps and the contained
mesh jammed at the tornbuckle. This
resulted in an abrupt deceleration and
violent “spin out” of the colliding
vehicle.
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Mo Effect On Deceleration

Two tests were made to judge the
cffect of repositioning chain link fab-
ric outside the cables. This design
eliminated binding while at the same
time the removal of the chain link to
the outside of the cable had no ap-
preciable effect on the rate of decel-
eration of rhe car.

As was originally anticipated, the
cable-chain link barrier on the Nimirz
and Santa Ana test sections were sub-
jected to a great deal of collision
damage. The Maintenance Depart-
ment found the most costly single
item was the removal and replacement
of the steel posts and their concrete
footings. In addition to replacing the
concrete and post, it was necessary
for the posts to set in the new foor-
ings for at least 24 hours before the
cable and chain link could be rehung
on the post. This required two trips
under heavy traflic conditions. Tt was

decided that, if economically feasible,
a post socker design or an otherwise
modified footing could solve this
problem,

Several designs were considered and
all bur two were eliminated for vari-
ous reasons. For this selection two de-
signs were developed and successively
tested. One was a concrete collar
around the upper one foot of the foor-
ing and the second a socket in a full
depth footing. In the first the prin-
ciple was that the earth below the col-
lar would furnish support for the bar-
rier while the collar was curing. Thus
the barrier fabric and cable could be
re-erected immediately.

In two test collisions, the concrete
collar type of fooring was used and in
five the socker type.

Collar Footing Adequate

The collar type of footing proved
adequate. However, several of the
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An occident on o freeway, This fype of parfiol climb covld have been the result of the left fronf wheel
jumping frem the berm or roising over the lower coble. Phote by Los Angeles Herald-Express.
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In this fesf the borrer wos ploced of the bottom of @ simuloted median diteh with &:1 side slopes. The
car fravaling 74 miles an hour up an eight percent superelevation from the for side jumped the coble
barrier (see skeich below).

footings broke during collision. It was
therefore necessary to remove the
concrete piecemeal before backfilling
the hole and redrilling for the new
footing. While this design proved
adequate, it is considered practical
only for locations where the soil is
fairly tight and free of rocks.

Several methods of holding the
posts in the soclets were considered,
Among these were the use of steel
wedges, bolts, set screws, wood
wedges, sand (plain and also topped
with sulphur), sulphur, and asphalt.
All were discarded in favor of asphale.

However, it was considered neces-
sary to determine the minimum re-
straint needed to keep the post in
place during collision. Therefore tests
first were made using an oversize
socket with the posts held in place
only with wooden wedges. In each of
these two tests at least one post pulled
out.

Analysis of the daea films indicates
that during the early part of a colli-
sion, the posts are subjected to a sub-
stantial verrical force. Sufficient resis-
tance must be offered to prevent
uplift of the posts during this period
of vertical loading.

These two tests proved that wooden
wedges alone provided insufficient re-
sistance. Therefore since sand has lit-
tle or no internal resistance, it also was
discarded. Steel wedges, through-bolt
or set screws, could be made to work
but were discarded because of cost
and possibility of jamming. Sulphur
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would also work but was discarded
because of porential corrision in addi-
tion to the difficulty of cleanout or
rehearing of the sulphur during repair.

Sockets Filled With Asphalt

After completing tests using wooden
wedges alone, the sockets were filled
with asphalt which proved to be ade-
quate. The Grade 200-300 paving as-
phale that was chosen proved able to
resist the shock loading with no mowve-
ment. At the same time the damaged
post could be removed by a slow pull
and a new post placed by slow pres-
sure. In a controlled laboratory test,
it was found that a pull of 700 pounds
Was Mecessary Lo remove a post from
an asphalt filled socket when tested at
0°F. It took one minure to complete
the remowval.

Of particular interest were tests to
consider the effect of roadway slopes.
For these tests a cross-section of high-
way found on many California free-
ways was simulated in which an 8 per-
cent superelevation intersected a 6:1
sloped cenrer drainage dirch. Acrual
barrier installations have been placed

in the center of the ditch which is
coincident with the center line of the
freeway median area, with the thought
that the cars on a collision course
would follow the 6:1 side slope down
to the barrier.

The rtests showed that when the
barrier was placed six feet away from
the edge of the shoulder at the bottom
of the simulated dirch, the car travel-
ing at a 20° angle of collision would
pass on over the barrier, After a study
of the car’s trajectory this was rem-
edied in a following test by duplicat-
ing the previous test conditions but
moving the barrier up the slope of
the ditch to within one foor of the
edge of the simulared shoulder, thus
giving the car an opportunity to pene-
trare the barrier and become engaged
under the cable,

Trajectory Analysis

Analysis of the trajectory of the car
from the moving pictures indicates
that a barrier, to be effective, should
be placed no lower than 27 inches
above the horizontal projection from
the top edge of an approaching 8 per-
cent grade. This is about the maxi-
mum superelevation that will be en-
countered in roads which justify the
use of median barriers. The best solu-
tion for this condition is to place the
barrier on the shoulder at the top or
before the top of the superelevation.
If it is necessary to place the barrier
on the ditch side of the cross-slope,
then the barrier cable should be no
lower than 27 inches above the crown
nor higher than 33 inches above the
ground surface.

One test was made utilizing ex-
panded steel mesh in lien of chain link
fabric. No difference in barrier action
was noted. However, first cost and
maintenance costs of the expanded
fabric will be markedly higher than
for the chain link fabric, This is due

A cross-section diogrom of the simulated medion ditch shown in the above photo,
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A lypical tesi dofo sheet showing the resulf of Test MNa. & of o fofol of nino,

FENCE ___ 42” 18 ga, steel expanded metal
1.33" % 3" diamond &t 15" above pavt,
CABLE__ .. 3" 6x 19 IWRC 2 at 307
above pavement

POST FOOTING . __.._Dusign C
POST SPAGING i —— B 005,
LENGTH OF INSTALI.ATIUH .. B
GROUND COMDITION ]

primarily to the higher first cost of
the expanded metal but will also be
affected by the fact that this marerial
is furnished at present only in short
panels,

In two tests 7 x 7 highway guard
cable was substituted for the 6 x 19
IWRC cable usually used. This 7 x 7
cable was more difficult to handle
during repairs and placement. In addi-
tion its cross-section did not lend it-
self to proper adjustment during the
tightening of the cable to post clamps.
In general these tests seemed to indi-
cate that the cross-section and relative
stiffness of the 7 x 7 cable to the 6§ x
19 cable make the latter cable more
desirable for use as a flexible barrier
member.

PROCEDURE AND INSTRUMEMTATION

With the exception of the type of
the cars and speed and angle of ap-
proach, this series of tests was con-
ducted in the same manner as the full
scale tests reported in 1959,
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FENGE DAMAGE 136 expanded metal damaged
CABLE FITTING DAMAGE . none
CABLE DAMAGE . ]
POST DAMAGE. T damﬂged 1 ulled out
POST FOOTING DHMGF_ 15 cracked, 1 failed

MAXIMUM DYNAMIC DEFLECTION OF CABLES
VEHICLE DECELERATION (PEAK LONG)
VEHICLE DAMAGE

kv
R

50 as to more nearly simulate the
type of accident that seemed to cause
problems with the cable barrier, heav-
ier cars (over 4,000 pounds) driven at
higher speeds (over 80 m.p.h.) and
colliding at flatter angles (10° or less)
were used.

Since this series of tests were de-
signed to test refinements of design
rather than the overall effectiveness of
the barriers, the instrumentation was
not as complex as that previously used.
Decelerations were determined from
an analysis of the high speed dara
films rather chan from decelerometers

Camera
Number Type
Fastax
Photosonics
Photosonics
Photosonics
Photosonics

Photosonics
Photosonics
Photosonics

ssssss8 Bf

D0 -l 5 LY o Lad B3

TESEMND. e 0 o, BRI
DATE R ll]-ﬁl
VEHICLE " Dodge 59 Fmdun
BPERR: e e i Sy 1.
IMPACT ANGLE [ ™ as
YEHICLE WEIGHT 4,300 lbs.
W/DUMMY AND lHSTHI.I'MEHTAﬂDM
mounted in the wvehicle and the
dummy.

The anthropometric dummy was
unrestrained, and his  movements
through collision were observed by a
high speed data camera mounted in-
side the vehicle.

The photographic instrumentation
was approximately as used previously,
except that the following cameras
were used rather than those listed in
the previous test. The below listed 16
mm data cameras gave 100 percent
reliability rather than the 25 to 50
percent reliability obtained in the

past:

Lens Location
12.5mm 100 feet behind barrier
12.5mm Tower covering pre-impact
12.5mm Tower covering impact
12.5mm Tower covering post impact
4 in, Rear ground meunt
4 in. Front ground mount
12.5mm In crash vehicle
1in. Rear platform
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= 150"

Test dato shesef of Test No. ® showing action through an envelope design.

FENCE____ 48" chain link at 9* above pavt.
CABLE____ 33" 6 x 19 IWRC 2 at 30~

above pavement
POST FOOTING ) .. Dosign B
POST SPACING ______ & 0L
LENGTH OF INSTALLATION REICCRRRNY ). 5
GROUMD CONDITION. - Dry

In addition to the 16mm cameras,
one Bolex and one Bell & Howell 24
frames/sec. cameras were placed at

POST FOOTING DAMAGE
MAKIMUM DYNAMIC DEFLE[:‘I’!DH OF E-'lBLES .. B
VEHICLE DAMAGE R 750

FENCE DAMAGE ... . 136" damaged
CABLE FITTING DAMAGE nong
CABLE DAMAGE nong
POST DAMAGE . .22 damnged-nll slightly bent

various locations for documentary
coverage. All sequence pictures shown
in the exhibits were recorded with a

7 anchors cracked

B
92961
" Dodge 59 Eudan

EED ___ . RPN B2M
IMFAET AHGLE i et LMY liB.EIHS
VEHICLE WEIGHT _ 4,300 Ibs.

(W/DUMMY AND INSTRUMENTATION)

70mm Hulcher Mod. 20 camera at a
20 frames/sec. rate.

AASHO ROAD TESTS TO BE DISCUSSED

A three-day conference to discuss
the findings of the $27 million AASHO
Road Test will be held May 16-18 at
the Sheraton-Jefferson Hotel, St
Louis, Missouri.

The road test was a five-year project
aimed at derermining the effect of
various vehicle loads on highway
pavements of various design of special
interest to highway designers, ma-
terials producers, truckers, and motor-
ists. Results are expected to have great
influence on future pavement design
and to provide some of the informa-
tion needed by those charged with
equitable taxation of highway users.
The conference will be sponsored by
the Highway Research Board, a unit
of the National Academy of Sciences—
Narional Research Council. Papers to
be presented at the conference will
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cover the results of pavement and
bridge research findings.

“These meetings will be open to
anyone who is interested in highway
research,” R. R. Bartelsmever, Chief
Engineer, llinois Division of High-
ways, and Chairman of HRBE, an-
nounced. “We will make provisions in
the program, also, to permit free dis-
cussion of the papers.”

The Highway Research Board ad-
ministered and directed the huge proj-
ect which was sponsored by the
American Association of State High-
way Officials (AASHO). The project
was financed by 49 states, District of
Columbia, Puerto Rico, U. S. Bureau
of Public Roads, Avtomobile Manu-
facturers Association, American Pe-
trolenm Institute, and American In-
stitute of Steel Construction, with the

ORANGE COUNTY COLLEGE

The Division of Architecture has
advertised for contracts on boiler and
refrigeration  equipment for the
Science and Classroom Building at
Orange County State College which
is estimated to cost approximately
$570,000. The Science and Classroom
Building itself is presently under con-
struction and constitutes a $9,400,000
project. Ultimate occupancy of the
building is scheduled for Seprember
19563,

co-operation of the Department of
Defense.

A series of reports on the AASHO
Road Test are scheduled for publica-
tion prior to the St. Louis conference
and will be available at nominal cost
from the board, 2101 Constitution
Avenue, Washington 25, D.C.
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Fewer Accidents

By GLEN E. DILLON, District Traffic Engineer

A recent study
DISTRICT by the Traffic De-
IYV" partment of the
Division of High-
ways San Francisco
Office revealed that
the number of ac-
cidents on US 40
berween Richmond
and Carquinez was
reduced from 921 per vear to 103 per
year when the old highway was super-
seded by a freeway.

Comparing a  three-vear period
(1954-56) before construction began
with a three-year period after con-
struction was completed, traffic on
US 40 increased from 27,000 to 36,-
000 wvehicles per day. Accidents de-
creased from 2,763 in three years on
the old road, to 309 in three years on
the new freeway, In other words, traf-
fic increased by one-third and acci-
dents were reduced nine-tenths, Had
the old accident rate remained con-
stant with the increased amount of
traffic, 3,400 more accidents wwould
have occurred than did occur during
the firse three vears of the freeway's
operation.

Richmond-Carquinez US 40
Study Shows Three-Year Drop

TOTAL ACCIDENTS INJURY ACCIDENTS NUMBER OF FATALITIES
Per MVM Per MVM Per 100 MVM
]
"Bafore”
T8 "Before"
74 - —g.74—After”
Eiﬁ
E —_—
5 aae SR
4__ - - £~ i - ———
31— "After" - — —
2.25 “Beafore”
o 1.70
“afier”
! ~% 070
o

"Before” — Old Highway.

“after'—combination of 0ld Highway ond Mew Freswaoy.

ACCIDENT

RATES

Accident | rotes before ond affer the opening of the freeway ere compored in the above bar chart.
MVM means million vehicle miles.

Freeway Opened in 1958
The é-lane 10Y -mile freeway (now
designared Interstate Route 80 as well
as US 40) from San Pablo Avenue

LIMITS OF STUDY

FREEWAY 4

in Richmond to the Carquinez Bridge
was completed under progressive con-
tracts and opened for its full length to
traffic on November 25, 1958. The

f EL CERRITO

0 0.5

SCALEINM '% ES

The traffec study described in this orficle covered the section of US 40 shown in the abave map.
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TABLE 1 897 accidents. As shown in Table I,

COMPARISON OF ACCIDENTS ON U.S. 40 BETWEEN SAN PABLO the actual rate per million vehicle-
AVENUE IN RICHMOND AND CARQUINEZ BRIDGE miles stayed about the same.
Three Years Before and Three Years Aftor Construction of Freeway Total Travel Increases

s i Wh_en the experience on the old

. road is combined with that on the

Gais e : Old bighway freeway, it is found that roral travel

o - e eway | mdimew™ on both roads increased from 385

D:suncz, miles. . h 13.00 | 10,53 l'l'lﬂijﬂl'l thicle—miJf.'s to 535 I'I'I.!.ﬂ.lon

Travel time, minutes (approximate.. 27 11 vehicle-miles, or 39 percent,* while

Merﬂc R R . 97,000 8,700 35,900 44,600 accidents decreased from 2,763 to 1,-

Million vzthe R e T 3B5 125 410 535 206 or 56 percent,

Kikiiokiss o icadinte: In relation to the amount of travel
Tokals e v v G| 2763 897 300 1,206 on both roads, the reduction was from
o sl Tabineboeanotott B Eil '3 34 716 to 2.25 per million vehicle-miles

; or 69 percent. While this is a hearten-

Accident rates: i i it is =
Total, per millicn vehicle- m1|ﬂ 7.16 7.20 0.75 2.95 mg recuotion, It i icon, that the
Injury, per millicn vehicle-miles. B 1.70 1.93 0.33 0.70 amount of travel remaining on the old
Fatalities per 100 million vehicle-miles 6.74 | B8.83 5.60 6.36 road is still generating plenty of acci-

dents, and the reduction would have

been greater if travel on the old road

TABLE 2 could be reduced stll more. This is

REDUCTION IN ACCIDENTS, BOTH ROADS COMBINED one of the reasons why the Division

(After) vs. Old Road (Before) ) of Highways endeavors to locate free-

Nm:::'“"“"i’:_d . ways so that they will attract the

of Accidents Rate most possible traffic from conventional

May-June 1958 p. 31 Sacramento-Roseville Freeway . 4B% 6% roads. In order to do this it is usually
Maoy-June 1959 p, 2 Fresno Freeway. ; 54% G8% g -
January-February 1960 p. 80 Modero Freeway .. : . &9% 72% HﬂEEWSEI.'}' t? ](';CEIEC tl%ﬂm ﬂgﬂl‘fﬂ'&ﬂ}ﬂ
July-August 1961 p. 25 Vallejo Freeway - 73% 78% generalsmg and uses nstead of as far
(This Hudy—Richmond %o Carculnes) [ St (569 (6996 as possible from traffic generators and

existing highways.
new facility provided badly needed  “after” period, the old road' served  + Alkhough twaffic fncreased 65 percent, the new
relief for the overloaded four-lane 8,700 vehicles per day and experienced ﬁﬁ}’wtw?m‘;ga?ﬂﬂﬂh;';m‘ ald route
conventional highway through the
cities of Richmend, San Pablo, Pinole, RICHMOND — CARQUINEZ FREEWAY
Hercules, and Rodeo and the commu- THREE YEARS BEFORE AND THREE YEARS AFTER CONSTRUCTION

nity of Tormey. The accompanying Us 40 OLD ROAD AND US 40 COMBINED
map shows the general layour of the

freeway.

The accidents were tabulated for e S
the three years 1954, 1955, 1956 of the
“before” condition, prior to opening
the first section of freeway as far as \

TRAFFIC BCCIDENTS TRAFFIC ACCIDENTS

County Road 20. These were com-

pared with the “afrer” condition on

the new freeway for the three years —

after its opening in MNovember 1958, ﬁw
)

..
&
3
]
U

o
g8 i
.

A comparison was also made be-
tween the record of the old road
when it was carrying all the traffic
and that of the combinatdon of the
old road and new road afrer the
through traffic was diverted to the
freeway.

In the three-vear “before” period
the old road served an average of 27,-
000 vehicles per day and experienced ||
2,763 accidents, In the three-year AEFDRG AFTER | ~BRESNE AETER || BERGRE RFLER

|
|

44800 VEWICLES PER Day

35900 VLHICLES PER Dar

accinenTs ol

27000 VEHICLES POR Day
ET000 VEWICLES PER DaY

[
[
[

B
Ed
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Motorists now enjoy the wse of US 40 {Interstate 80) through the City of Richmond. The old route (San
Poblo Avenue] an the leff hes been relinguished fo the cify.

Looking north from Sen Poblo Undercrossing in Richmond, showing the modern inforstote focility which
raplocad the ofd route with ifs many signolized infersections (feft).

March-April 1962

Similar Studies

Similar studies which have appeared
in California Highways and Public
Works with the corresponding reduc-
tion in number of accidenrs and in
rate of accidents are shown in Table 2.

This shows how consistently and
dramatically the accident picture is
improved when freeways are con-
structed to relieve heavily traveled
conventional at-grade highways.

In view of the striking overall im-
provement, it is discouraging to note
that the fatality rate on the new free-
way Is still 5.6 per hundred million
vehicle-miles, which is about double
the average for freeways and only 17
pereent less than the old US 40, The
13 fatal accidents in three vears, cans-
ing 23 faralities, have been examined
in some detail. As usual, a high pro-
portion, 6 out of 13, involved drinking
drivers. Two of the 13 were pedes-
trians who were on the freeway il-
legally, and five were single-car acci-
dents that simply drove off of the
highway which (including shoulders)
is 46 feet wide on each side of the
median strip. Four of the 13 fatal ac-
cidents oceurred between 1 a.m. and
§ a.m., although less than one-tenth of
the travel oceurred during those hours.
This fact is also characteristic of faral
accidents on freeways,

Fortunarely, the rate during the
past two vears (3 fatal accidents in
cach of 1960 and 1961) is much im-
proved over what it was during the
first 12 months, when seven faral acci-
dents oceurred, including two head-on,
cross-median collisions, Funds for con-
struction of a median barrier on the
southern end where traffic is very
heavy are incloded in the current
State Highway budget.

LOOP SECTION OPENED

A major section of the Los Angeles
freeway system was opened to travel
Friday, March 30, following appropri-
ate ceremonies marking the com-
pletion of the Golden State-Santa
Monica Freeway Loop as far west as
the Harbor Freeway, The new §9.-
360,000 link extends alomg the Santa
Monica Freeway from Main o Oak
Streets, incloding  the interchange
with the Harbor Freeway.
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Sign Changes

By GEORGE M. WEBB, Traffic Engineer

Freeway signing in California is in
basic conformance with the require-
ments for signing the interstate sys-
tem in order to provide a uniform
tvpe of signing on all California free-
Ways.

The original Manual for Signing of
the Mational System of Interstate and
Defense Highways was issued in 1958,
The signing in this manual generally
conforms to that used on the eastern
toll roads.

MNeed for Changes

In the application of the 1958 man-
ual, the need for changes and inter-
pretations became apparent, primarily
to make signing applicable to metro-
politan areas with closer-spaced inter-
changes.

The AASHO Committee on Traf-
fic established a subcommitree to re-
view suggested sign manuoal changes
and the AASHO established a special
committee on signing and marking in-
terstate system to interpret provisions
of the interstate manual,

Revised Interstate Manual
Will Be Published Soon

v

Vernon Ave
51St Street

N\

Santa Barbara Ave

%/ 4
1'/2

2'/4

The sign wied in metropolifon oreas do indicote the next three exits and the distonces therete hay ol
been adopted for similar vss on the Inferstale system.

States Are Informod

Such interpretations, if concurred
in by the Federal Highway Adminis-
trator, are promptly issued to various
states by the Burcau of Public Roads.
Sign manual changes, due to the more
complicated procedure, which in-
cludes a vore of the staves, require
considerable time to place into effect.

The revised mterstate manual, soon

to be published, will include all
changes and interpretations so far ef-

fected. Illustrations used in this pres-
entarion are reproductions of plates
which will appear in the forthcoming
mannual.

B WOHd SITIN 2
& WOHd 3T |

The vie af “ICT ONE MILE” instead of “EXIT 1 MILE" on advanced signs when

Springfield
L

© "

| Springfield

e
--.--_-_'—-""-’-_"_-',1:]

Springfield
Columbu

#CT 2

CE

Columbus

©

Calumbus

b

opproaching @ majer freeway junction hos now national approval. Signs in fhe

obove diogrom aofso illustrate the new requirement tha! all shields uvsed on guide signs should be disployed In their stondard colars, which meons that U.5.
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and state shields will be white with black numerals.
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PARALLEL ACCELERATION LAME
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Other interstate odoptions which camply te Califernia stondords include the stondord siriping of enfronce
and exil ramps and the wse of delineators on the oubsida ramp cerves.
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r Newton
NEXT RIGHT

Lindale
ECOND RIGHT

YNEXT EXIT" o5 wsed on o sign fo show oddi-

tisnel desinations af on interchange weos revised

fo reod “MEXT RIGHT" or “MEXT LEFT." The ad-

diticnol wardings “SECOND RIGHT" or “SECOND

LEFT" are provided fo indicafe other desfinafions

ar sarvices of the second romp of a cloverleaf
inferchange.

r NORTH
Utopia )

All shields on puide sgns will eppear in their
standord colors. This meons thot U.5. and slafe
shiclds will be white with black numerals.

T

m SOUTH

Metropolis

RIGHT LANE

The “RIGHT LANE" sign hos been odepled for

vse an the inferstate system, but alphabel size

hos bean increosed for majer er infermodiate
inferchanges,

Another new look will ba fthe widened intersfofe
shiald ‘o occommodate thres digits. California,
with U.5. Bureou of Public Roads opproval, has
vsed o widenad shield on overfiead signs bul the
new chonge will previde o wider shield for
independent post mounting,
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 raffic Sa ety s
Draws 1,200 Delegates

When move than 1,200 delegates,
representing a cross section of Cﬂ]l—
fornia's population, assembled for
Governor Edmund G. Brown's Traf-
fic Safery Conference in Los Angeles
on February 1 and 2 they were
treated to a new concept in confer-
ence deliberadons,

For the first time delegates, whether
traffic safety experts or interested in-
dividual citizens, were given the op-
portunity to present their ideas, to ad-
vance new theories, or to criticize
existing techniques—all in the interest
of reducing accidents on the streets
and highways of the State,

In keynoting the conference, the
Governor stressed that while progress
is being achieved roward greater high-
way safery there is no room for com-
placency when people are being Lilled
and maimed in rraffic accidents,

He cited recent accomplishments in
Calif“mig_’ inumdj_ng more stringent Governor Brown delivers keynote oddress fo the 1,200 dalagates gathered from all over the Stole for
54 the sofety conference. Seated is Benjomin H. Swig, Conferance General Chaoirman ond member of the

]EgESIHﬁD'FI ﬂgﬂiﬂﬁt the :]r]'nking d[i:';"':f; President’s Committee for Traffic Sofety.

the requirement that all new vehicles

sold in the State after January 1, 1962,  mountings; and the broadened re- _ Fine Co-operation Praised

must be equipped with seat belt  search program now underway. Praising the fine co-operation of the

departmnents in the new Highway
Transportation Agency in efforts to
advance traffic safety through unified
action, the Governor expressed opti-
mism for the eventual success of pres-
ent research,

The Governor also announced a
F175,000 grant from the Federal De-
partment of Health, Education and
Welfare, for research to show how
well a driver really sees from a mov-
ing vehicle, Tt is hoped that the new
program, being conducted co-opera-
tively by the University of Califor-
nia’s Institnte of Transportation and
Traffic Engineering and the Depart-
ment of Motor Vehicles, will estab-
lish relationships between certain wvi-
sion test scores and driving records
of applicants for driver licenses.

Urges Graphic Means

Governor Brown also called on the

e Highway Transportation Agency to
4 billboard safety message is inspected by Robart B, Brodlerd, Stete Transportotion Agency Administra- develop graphic means of recraining
tor; Major General Perry B. Griffith, Deputy Inspactor General for Safety, U.5. Air Force; State Senator motorists in safe freeway ﬂﬁ‘__ing

Bonjomin J. Arnold, 5., of Arizono, and Mrs. Ruth Kedoni, Los Angeles. Arnold ond Mre, Kodani are 2 .
membars of the President’s Committes for Traffie Safety. mcrhnd& He urgfd mstruchion  on
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proper ways of entering and leaving
freeways, proper signalling and lane
changing, use of rear view mirrors,
and the need for motorists to be alert
to developing traffic situations far in
advance of their own vehicles.

Other actions urged by the Gover-
nor included expansion of behind-the-
wheel training in high schools, and
the establishment of more schools for
rraffic law violators.

The conference also featured a call
for action by Benjamin H. Swig, con-
ference general chairman and member
of the President’s Committee for
Traffic Safery. Swig urged delegates
to work toward a meeting of all Gov-
ernors to support enactment of uni-
form wehicle laws, He acknowledged
the importance of state and local con-
trol in traffic safery endeavors, but
warned that without more vigorous
action there remains the distinct possi-
bility of the federal government being
forced to enter the accident preven-
tion program.

Hearst Is Chairman

These same points were reiterated
by William R. Hearst, Jr., in his re-
marks at the luncheon concluding the
conference, Hearst, editor-in-chief of
the Hearst newspapers, is chairman of
the President's committee. Hearst
called for an aggressive action pro-
gram.

One of the features of the 1952
Governor's Conference was the in-
closion, for the first time, of a
Women's Actvites Division, chaired
by Beth Bennett, Depury Director,
California Department of Motor Ve-
hicles. Tom M. Bright, Director of
Motor Vehicles, served as conference
co-ordinator, and Robert B, Bradford,
Administrator of the Highway Trans-
portation Agency and Director of
Public Works, summarized the need
for support of the 1962 Action Pro-
gram during the conference windup
luncheon,

The California Traffic Safety Foun-
dation and the California Federation
of Safery Councils served as co-spon-
sors of the conference, co-operating
with the official agencies of state gov-
ernment.

Afrer approval by the various divi-
sion chairmen, a priority list of items
for the Action Program will be dis-
tributed by the foundation,
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F.A.S. CHIEF LaFORGE RETIRES; BEER NAMED

Harold B. LaForge, engineer in
charge of Federal Secondary roads
and state-county partnership in road
matters for the past 17 vears, retired
from stare service on May 1. He has
had 42 years of service with the State
Division of Highways beginning
shortly after his return from World
War I overseas duty in 1919,

Charles G, Beer, assistant district en-
gineer for the Division of Highways
at San Bernardino, will succeed
LaForge.

The Federal Aid Secondary pro-
gram which LaForge has administered
for the Division of
Highways  since
1945 has involved
an estimated $220,-
000,000 to date in
CONStruction con-
tracts on  about
3,500 miles of
county roads and
500 new bridges in
all pares of the
State,

LaForge, who is widely known
among , county officials throughout
California through his long identifica-
tion with the F.A.S. program, was
born in Wadsworth, Nevada, but
moved to Sacramento as a child and
was educated in Sacramento.

HAROLD B. LaFORGE

In World War 1 he served overseas
with the 311th Engineers. On his re-
turn, he went to work for the Division
of Highways on survey crews, first in
the Central Valleys and later in the
Central Coast area.

In 1926 he moved to the Fresno dis-
trict, where he spent the next 11 vears
as resident engineer, He is credited
with major innovations in methods of
placing asphaltic concrete pavement.,

From 1937 w 1942 LaForge served
as district maintenance engineer in the
Redding district, and then moved to
Division Headquarters in Sacramento
as assistant office engineer in charge of
War Production Board contracts.

He was placed in charge of the
Federal Aid Secondary road program
in June 1945, His work in this posi-

tion was summed up in 1960 by R. P.
O'Neill of Butte County, then presi-
dent of the County Engineers Associa-
tion of California,

“Red LaForge has undoubtedly
done more to raise the standards of
our county road administration, en-
gineering and personnel than any
other single individual.”

LaForge is a member of the Ameri-
can Society of Civil Engineers. He and
his wife, Marjory, plan to move to
Auburn. They have two daughters,
Mrs, Ann Parker of Fleasane Hill, and
Mrs, Jane Ohmer of Oroville, and
seven grandchildren.

His successor as engineer of Fed-
eral Secondary roads, Beer, has been
on the Division of Highways staff for
26 vears and has been assistant district
engineer in charge of administration
for District VIII, with headquarters in
San Bernardino, since 1955,

Beer was born and educared in Los
&ngcle& and received his bachelor's
T 8 degree in civil en-
gineering at the
University of Cali-
fornia at Berkeley
in 1940, He re-
ceived a1 master’s
degree in meteorol-
ogy in 1945 at the
University of Cali-
3 fornia at Los Ange-

CHARLES G, BEER  les, during World
War Il served as an Air Force mete-
arologist,

He entered state service full tme in
1936 in the Fresno district. He left in
1942 for four years of military service,
and on his return specialized for the
next four years in bridge engineering,
mainly in Southern California.

From 1950 to 1955 Beer was assist-
ant traffic  engineer for the Los
Angeles district, and then was pro-
moted to assistant district engineer in
San Bernardino,

He is a member of the American
Society of Civil Engineers and the
American Meteorological Society. He
and his wife, Lucille, have three chil-
dren.
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Onion Villey

Inyo County’s New F.A.S. Road
Opens High Sierra to Moftorists

By R. D. BOTTORFF, Resident Engineer, Inyo County Road Department

There are few
mountains thar are
more rugged than
those of the east-
ern slopes of the
High Sierra in Inyo
County, California.
Lying west of his-
toric Independ-
ence, the county
seat, is Onion Valley at an elevation of
9,200 feet above sea level and ar the
edge of a primitive area. From Onion
Valley over Kearsarge Pass at eleva-
tion 11,800, pack trains and hikers
have access to the Kings Canyon and
Sequoia National Parks and unlimited
back country. Kearsarge Pass is one
of the most heavily traveled in the
Sierras. The immediate vicinity of
Onion Valley offers many areas of
recreation: hunting, fishing, camping,
mountain climbing and potential win-
ter skiing.

DISTRICT

IX

TG TUD

Consfruction equipment is silhovetted ogoinst the dust roised by grading operafions on the Onlen
Valley F.AE. Route 1183 project in Inyo Caunly.
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In order to reach the pack station
at Onion Valley, recreation seekers
have had to drive from U.5. Routes
395 and 6 in Independence over a
narrow, winding, rough, dusty road
having 17 switchbacks within the up-
per 5 of its 15 miles and grades with
a rise of 18 feet per hundred feet of
travel.

Flans for Upper Portion

Having improved the lower 8.5
miles of the Onion Valley Road to
modern  standards by 1934, Inyo
County officials began immediately to
plan for improvement of the upper
portion so as to provide berter access
to recreation areas needed by Califor-
nia’s rapidly growing population. The
board of supervisors requested the ex-
tension of federal-aid secondary route
11583 to Onion Valley in order thar
federal-aid and matching state high-
way funds awvailable to the county
could be used to finance construction
projects thereon. With this extension,
FAS Route 1183 became the longest
of five county FAS routes that pene-
trate the Sierra. ; - a9

The first construction on the ex- A view of F.AS, Highwoy 1183 lacking foword ifs wedtern terminus in Onien Vaolley of the foof of the
tension was a gmding and drainnge Kearsarge Poss Troil. Asphalt surfacing, not yei ploced, hos been delineated an the phaote.
contract awarded in June 1960 and
now nearing completion. Recently
advertised is a contract for placing
base rock and road-mixed asphaltic
surfacing on the same 5.4 miles. Al-
though contracts under California’s
federal-aid secondary highway pro-
gram are awarded by the State De-
partment of Public Works, the proj-
ects are designed by and construction
is supervised by county personnel,

Nl Rl

Saves 113 Miles

The new alignment is located and
limited to the southern exposure of
Kearsarge Mountain with a ruling
grade of 8 percent, and saves 1%
miles of travel, requiring only nine
switchbacks. Through cuts are day-
lighted or flattened to a 10-on-1 slope
on the exposed side to facilitate snow
removal and melting. The roadway
width when complered will be 28 feet
minimum with 22 feet of surfacing.

Construction of the project has
presented the contractor with many
problems, traffic being one of major
importance. The new alignment diag-
onally crosses the old road at many

T : ; lecking sastward over rough groding operations on the Onion Valley Road project foward Owens Valley
locations completely obliterating the in the distance beyond Independence, County Seat of Inyo County.
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existing traveled way. This required
the programming of work so that
temporary connections could be made
between the two routes, Safery pre-
cautions were given prime considera-
tion, particularly during pioneering,
when boulders ranging from 6 inches
to 12 feet in diameter could easily
escape and go crashing down upon
men and eguipment below,

Some Drilling, Blasting

Only about 10 percent of the toral
617,000 cubic yards of excavation re-
quired drilling and blasting. Much of
the excavation was done with power
shovels plus small (by present-day
earthmoving standards) hauling unirs
and scrapers. The use of larger equip-
ment was restricted by the limited
road width and many sliver cuts and
fills rypical of sidehill construction.
Many embankments were constructed
exclusively with bulldozers, there be-
ing as many as 19 on the job at one
time.

Water was supplied to excavation
and embankment areas by 30,000 feet
of 2-, 3- and 4-inch diameter alumi-
num gravity flow pipeline system
from Independence Creele, Dissipators
were required in some locations to
control allowable working pressures.

Engineering functions by county
employees are under the general direc-
tion of Road Commissioner John K.
Smith with on-the-job supervision of
the writer. The grading work is being
performed by R. A, Bianchi and R. A,
Bianchi Construction Company.

WONDERS OF AMERICA
“The importance of California’s
freeway system—not to be confused
with the toll ways of other states—is
one of the wonders of America.

“In Southern Alameda County, the
people no longer judge distance by
miles, but by the clock. San Jose is
no longer ‘so far away’' from San
Leandro, but little more than half an
hour leisurely driving away. San Fran-
ciseo is in most cases, less than half an
hour away. . . .

“The only problem of freeways that
has not been solved is the man behind
the wheel.”—From an editorial in the
San Teandro Morning News.
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District 111
Harry Disbro, Highway Equipment
Operator-Laborer

District IV

Floyd W. Black, Highway Mainte-
nance Man 11

Jake G. Arfsten, Laborer

Donald L. Tice, Assistant Highway
Engineer

Yvonne C, Holland, Intermediate
Typist Clerk

District VI

Paul C. Tibbitts,
Groundsman

Dwight Wonacotr, Highway Su-
perintendent

Maurice E. Trew, Highway Equip-
ment Operator-Laborer

District VI
Lyman Weiderhefr, Groundsman

District VIII
Harold O. Hodges, Groundsman

District X

James Keller, Engineering Aid 1

Edward Lowe, Highway Engineer-
ing Technician 1 '
District XI

James S. Gulley, Highway Equip-
ment Operator-Laborer

Supervising

State-owned Toll Bridges
Harry B. Davis, Stock Clerk

Materials and Research
Department

James V. Leslie, Highway Engi-
neering Technician 1

Bridge Department

Martin C. Blair, Highway Engi-
neering Technician T

John G. Gaillard, Assistant Bridge
Engineer

TRAFFIC RELIEF IN L.A.

Opening to traffic of the Santa
Monica-Golden State Freeway Loop
offers major relief to the downtown
Los Angeles area in providing an al-
ternate bypass route skirting the Civic
Center formerly served by the Holly-
wood Freeway alone.

Department Lists
New 25-Year Awards

Headquarters Office
George Minisan

District |

Charles L. Pelascini
District 1l

Rov W. Poole

Charles W, Shults
District IV

Fred R. Melgar

Gladys V. Solvin
District V1

Clifford R, Donnelly

Paul M. Hine
Marie Frances Park

District VIl
Peter M. Cowie

District VIII
C. ]. Clanton

District IX
Dave E. McAllister

District X
Robert O, Scone

Bridge Department
William N. Hedgpeth

Materials and Research
Department
Charles W, Clawson

Shop 4
Frank P. Frwin
Freeman L. Vacher

Shop 5
William R. Ramsay

Shop 6
Herbert L. Carroll

FREEWAY CONVERSION

The State Department of Public
Works has awarded a §1,027.971 con-
tract for constructing an interchange
and frontage road to convert a section
of US Highway 99 in Kern County
from expressway to four-lane freeway
standards berween Laval Road south
of Wheeler Ridge and State Sign
Route 33-166 at Mertler.
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iskey Creek

Two-lane Structure Built to
Provide for Future Widening

By J. D. PETTINE, Associate Bridge Engineer

'N Jamuary 1960,

DISTRICT the relocation of

1 five miles of State

Highway US 299

between 2.5 miles

east of Tower

House and 2.5

miles east of Whis-

keytown was made

necessary by the

U.5. Bureau of Reclamation’s planned
construction of Whiskeytown Dam.
The project is located in Shasta
County 11 miles west of Redding and
provides a two-lane expressway with
a 40-foor roadbed width, Whiskey-
town Dam, currently under construc-
tion on Clear Creek two miles down-
stream from Whiskeytown, will in-
undate the townsite as well as the
existing highway with a reservoir
storing 250,000 acre feet of water,
The reservoir is a portion of the Cen-
tral Valley Project and serves as an
intermediate step in diverting water
from the Trinity River at Lewiston
to the Sacramento River at Keswick.

Tributary to Clear Creek

Whiskey Creek is a tributary to
Clear Creek and was the major con-

trol point in selecting the route for
the highway relocation arcund the
reservoir, The Whiskey Creek arm of
the lake forms an opening that is
spanned by an embankment 1,800
feet long and an 875-foot structure.
The depth of water under the strue-
ture will be more then 160 feer, Con-
struction of the bridge across Whis-
key Creek was one of the major items
of work on the project.

The bridge is a reinforced concrete
deck on steel girders with a trussed
cross bracing, consisting of three
spans, having a total length of 874
feet, supported on round concrete
column bents and concrete abutments
with wingwalls on spread footings and
steel piles. The completed deck width
is 28 feet between wheel guards to
accommodare two lanes of traffic and
the substructure includes provisions
for expansion to a four-lane facility in
the furure,

Structural Steel Girders
A combination of three types of
steel were incorporated in the two
main steel girders, portions of the plate
girders subject to high bending mo-

ments were fabricated from “T-1"
stee]l having a yield strength of 100,-
000 PSI, portion subject to moderate
stress employed A242 steel, while that
under Jower bending moments used
A373 structural carbon steel. Yield
strengths of the latter steels are 50,000
PSI and 33,000 PSI respectively.

The accompanying drawing illus-
trates how these three types of steel
were combined to most economically
meet stress requirements while main-
taining a uniform web depth and
thickness and a uniform section of
flange.

All structural steel was fabricated
by United States Steel Company in
Texas, and was shipped to Redding
via rail. The 300-foot girders were
shipped in lengths of 100 feet, All steel
was then trucked to the jobsite for
final assembly in the field. Strucrure
work started on November 21, 1960,
Considerable difficulty was encoun-
tered during excavation of pier foot-
ings due to slipouts at pier two and
the necessity of drilling and blasting
through 24 feet of solid rock at pier
three. Pier footings were placed
against undisturbed marterial and re-

The new Whiskey Creek Bridge on the rolocated section of U5, 299 betwoen Redding and Weaverville. The view fs wesfward,
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The ahove drowing shows how three dypes of sieal were combined fo mee! stress requirements most economically while mainfaining e weiferm web depth

quired approximately 800 cubic yards
of concrete per footing,

Column Measuremenis

Pier columns are 16 feet in diameter
for one-half their heights or 70 feet
and 12 feet from there to the pier cap.
Each column contained from 72 to 946
24 -inch reinforcing steel bars, weigh-
ing 13.6 pounds per foot. All bar steel
was trucked ro the job site full length
so that weld splicers would not be
required,

The subcountractor emploved a
unique method for supporting the
column steel. A structoral steel tower,

and thickness as well a2 & vniform section of flange.

with circular rings arcached, was
erected inside the column steel loca-
tion. The reinforcing steel was then
lifted by truck crane, placed against
the rings and fastened thereto. The
lower portion of the tower was left
in place and is imbedded in the com-
pleted work. As the pouring of rhe
concrete columns progressed and the
bar steel became rigid enough| to sup-
port itself, the remaining portions of
the tower were removed for reuse in
the other colurmms.

All columns were formed using
split steel forms, 8§ feet in height and

stacked so that a toral height of 32
feer was poured at the ame.

Buwilt-in Form Sections

Falsework for the pier caps was
built on the ground in four sections
and raised into position by truck
crane.

Two 36-inch WF beams were
placed across the columns and set atop
four WF posts rising from the top of
columns, Cap falseworl was sus-
pended from the beams with hangers
and she-bolrs. Each pier cap required
330 cubic yards of concrete and 26
hours to pour.
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A profile skefch of the hridge fo shew the lecofion of the piers ond normal low, normal high ond maximum high weater Jevels.
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Abutment One is locared atop a
previously placed embankment and is
supported on steel piles to insure
stability, as the fill is expected to settle
approximately one foot after the lake
is filled. Steel piles were placed in
holes drilled through the fill and then
driven to 100 tons bearing. The maxi-
mum depth of drilled hole was 123
feer on a one-to-three barter, Consider-
able difficulty was encountered in
drilling, due to various sized rock en-
countered in the fill,

Drilling was starred on  January
27, 1961, and completed on May 19,
1961, Support piles were driven with
a 15,000 foot pound energy single act-
ing hammer with swing leads, sop-
ported by a 70T crane.

Set on Timber

The various sections of steel girders
were set atop timber nests which were
then adjusted so that camber require-
ments were met. The three secrions
were then welded rogether, making up
one span length plus a 45-foor can-
dlever arm which overhangs into Span
Two.

The dead load weight of the con-
crete deck, which amounted to over
two tons per foot, was provided for
in a predetermined camber, This cam-
ber as theoretically calculated was
fabricared into the steel girders, Spans
one and three were fabricated with
0.74 feet of camber, span two was
fabricated with 1,48 feet of camber,
A rotal of 12 field welds were made
requiring over 100 man-hours per
weld. A rigid control was maintained
on all prehear and welding procedures
wsed, with inspecrion and radio-
graphic work being done by the Ma-
terial and Research Department.

After all welding was completed

the cross-bracing was bolted into
place and the entire unit prepared for
rolling out, The girders were then set
on a 3 percent slope and pulled our,
employing a cable and pulley system,
attached to a 14K donkev engine.

A supplemental structoral  steel
falsework tower was constructed half-
way hetween the piers and abutments,
to support the girders during rolling
out operations. Specially designed
roller nests were set atop the piers and

March-April 1962

Two 14.000-paund lead line pull engines secured to the bridge opprooch slart to lift the 260-foot center
spon into ploce on the new Whiskey Creak Bridge.

The lifted center spon olmost in ploce. The span was roised in eight hours with the twa lead line pull
engines and o series of wire rape Bffing falle. Above pheles by U5, Steel Corporation,
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false-bent which allowed for maxi-
mum movement with a minimum of
effort. Over 300 tons of steel was
rolled out; 350 feer in less than two
days’ ome,

End Span Girdors

As previously mentioned, the two
end span girders cantilever into the
center span and support the cenrer
span girders with 15" x 214" “T-1"
hangers and nine-inch A237 pins. A
unigue method was vsed to hoist the
center span, 190 feet into final posi-
tion. Steel beams were welded and
braced to the top of the cantilever
seetions and a similar arrangement was
used on the bottoms of the girders to
be hoisted. A set of falls was placed
between the top and bottom girders,
using a 19 part 3j-inch cable at each
poine.

The total weight of structural steel
was over 250 tons and was lifted with
two 15,000-pound stationary hoists,

The limited cable capacity of the
hoist drums necessitared lifting one
end of the girders 10 feer, which
would reel in 200 feet of cable, dog-
ging off this cable and then reeling
in the other end up a similar amount

A view of o section of the new relocofed US 299 highwoy made necessary by consfruction of the
Whiskey Craek Dom,
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The new Whiskey Creek Bridge shewing the complefed readwoy with provisien for foture sxponsion fo
four lones,

until the girders were in place. The
center span was lifted and the hinge
pins set, in less than two davs.

Scaffolding Used

All deck falsework was placed and
removed from a scaffolding, sus-
pended from the bottom flanges of
the two main girders.

The project was opened to public
traffic on November 6, 1961, and is
complete except for painting of strue-
tural steel on the bridge and applying
a chip seal coat to the traveled way.

The cost of the bridge across Whis-
key Creek was §1,080,000 and the to-
tal construction cost of the entire
project will be $4,300,000, The proj-
ect is financed jointly by the Division
of Highways and the U.S, Bareau of
Reclamation, the bureau’s share ap-
proximately 90 percent based on a
“replacement in land” cost.

Design and construction staff were
chief designer, R. D. Sunbury; branch
construction engineer, J. D. Pettine;
assistant construction engineer, George
L. Johnson; district resident enginecr,
M. P. Brower; steel and welding in-
spection, Frank Boeger, Bob Miliron;
bridge subcontractor, Lew Jones Con-
struction Company and bridge super-
intendent, Jerry Dooley.
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Snow in the South

Maintenance Crews Meet
Unusual Challenge

By JOHN O'MALLEY, Highway Superintendent

On January 19,
1962, the barome-
ter at the Ridge
Route Starion
started down from
its normal reading
of 30,02 and by
the morning of
the 20th rain was
falling throughout
most of Southern California, with
snow in the mountains above the
5,000-foot elevation. Chains were re-
quired on the Angeles Crest Highway
above this elevation. By 11 am. on
the 20th it was necessary to close the
upper limits of the Angeles Crest due
to falling rocks, drifting snow and
extremely poor visibility, By 12 noon
the San Gabriel Canvon road was
closed due to rock slides,

In the afternoon, as the remperature
dropped the snow line crept down
with it. By nightfall the rain had
turned to wet snow at Tejon Summir
on the Ridge Route bur was still nor
sticking in quantity to the pavement.
Some sand mixed with rock salt was
spread to help the heavy trucks and

DISTRICT

VII

trailers and in the hope the snow
would continne to mele as ic fell to
the pavement.

Snow Down to 3,000 Feet

The hope was ill founded, since by
2 amm. on the 21st, snow was falling
and sticking at the 3,000-foot level,
By then sand was being applied all up
and down the Ridge Route and in
some short locations in Mint Canvon
on US 6, Traffic was sull moving,
although cautously, withour chains.

Other districes were having  their
problems also. At 5 p.m. San Bernar-
dino called requesting a closure on
our side of SSR 138 at Vietorville
Junction due to a traffic teup on
Cajon Pass Road, US 66, near SSR
138 junction. At 9 a.m. reports came
in that snow was now falling in the
vicinity of Littlerock in the Antelope
Valley. By 4 pan. it was snowing
throughour the desert areas. Mint
Canyon Highway was slick with
slush in many spots.

Every few minutes calls were being
received from our own patrols and
from various law enforcement agen-

Editar’s Note: Every decade or so, @
frealk combination of weather factors pro-
duces snow in the Los Angeles area. In
close proximity to the densely sertled
series of valleys occupied by Los Angeles
and several score smaller cities, there are
grear open spaces of deserr, and mountain
ranges 8§ and 10 thousand feer high, Two
inches of snow in Pasadena mean several
feer in the mountains, and heavy drifting
ot the high plateaus of the open deserr.
In these adjacent scretches of desers, and
in the mountsin passes, Southern Califor-
nia motorists, unaccustomed to driving in
snow, unequipped with tire chains, quickly
get into trouble.

The storms of lare January 1962, were
no exceprion.

Weckend visitors to vacation cabins ar
elevations as low as 2,000 feer found chem-
selves snowbound, with Lmited sopplies,
Huge drifes piled up by desert winds
closed the routes into Los Angeles, so that
the wwn of Mojave, with 2 population
of 2,500, perforce became host to 1,600

stranded visitors, and rhe lirtle rown of
Rosamond nearby had hundreds more,

The Ridge Route, US 99, main north-
south route berween Los Angeles and the
Central Valley, had more than a foor of
snow, with drifts many times thar deep
in places. The rmun-off from the melr in
the daytime froze into black ice ar night,
creating death traps for the unwary. In the
San Gabriel and San Bernardino ranges
the problem of gemring our trapped week-
end recreationists was complicared by the
thousands who wanred to go to the moun-
taing to play in the snow.

The accompanying unassuming narradve
is an account of what the highway main-
tenance man faces when one of these freak
storins strikes. In it a man whose job it is
to organize the struggle againse the storm
tells of the various phases in the struggle—
a srroggle not only o keep the roures open
for commerce, bur in many cases to keep
open routes by which people could reach
vitally needed shelter.
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cies reporting locations where plows
or sand was needed. Earlier in the day
arrangements had been made to rent
additional privatelv owned motor
graders and the foremen were in-
structed to call them as the need
arose. All were equipped with head-
lights, taillights and flashing amber
lights for nighr use.

Snow was now falling along the en-
tire length of the Ridge Route from
Castaic to a point near Lebec in Dis-
trict VI, and at 8 am. the route was
closed to both north and south bound
traffic. It was re-opened approximately
two hours later to all vehicles but with
chains required. The intervening two
hours was spent extracting traffic
caught in the snow or on slippery
grades without chains,

At 8.30 a.m. on the morning of the
22d, the road was again closed to all
traffic because of zero visibility in the
vicinity of Gorman, Gale winds blow-
ing fine powder snow made visibility
so bad maintenance crews could not
find the roadway and were driving
into side borrow ditches and becom-
ing stuck themselves.

Two Inches of Snow in Glendale

Meanwhile all roads in the territory
were by now completely covered with
from 2 inches of snow in the Glendale
and San Fernando Valley areas to 48
inches at Kratka Ridge on the Angeles
Crest Highway. At Newhall 8 to 10
inches of snow piled up. At Tejon
Summit the depth was 18 inches with
drifts up to 4 and § feet.

Because of reports of marooned ve-
hicles and occupants and because one
of our own plow trucks was broken
down in a drift on the Gorman to Lan-
caster cut-off, another plow was dis-
patched from Gorman to meet it
When finally the foreman reported the
plow unable to buck the wind driven
drifts, 2 call via radio was made to
Wrightwood for a FWD plow. This is
a new truck equipped with a 48 inch
high reversible push plow, mobile ra-
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dio, and carrying an auxiliary 300 gal-
lon gasoline tank on skids in the truck
bed.

Leaving Wrightwood around 5
p.m., mamtenance man Paul Johnson
plowed through light snow to the
Lancaster Station, arriving around 8§
p.m. Receiving instructions and direc-
tons from the foreman, Johnson
headed north on US 6 and west on
SSR 138, The FWD truck moved
along with little effort in the 12- to
18-inch snow depths but had o do
some backing and cutting where drifts
had piled up to four or five feet deep
on the highly superelevated right angle
trns.

Plow Broaks Read Open

By early morning of the 23d John-
son had plowed across SSR 138 west
of US 6 and had made contact with
the foreman from the Ridge Route.
Between them they had collected to-
gether 8 to 10 cars including 1 from
the Lancaster Office of the Los Angeles
County Sheriff’s Department. Turning
east now, Johnson in the FWD plow
led the cars back ro the juncrion of the
US 6 highway, from which location
they were able to proceed to Lancas-
ter without further help from the
plow,

At this point he again reversed his
course and returned west across the
desert to work out the following day
on the Ridge Route. (Johnson is new
to the Wrightwood section and had

e i

Rotory snow plow clearing State Sign llnf- 18 in the Son Bernardine Mounfoins Between Loke Arrow-

head and Big Bear.

never traveled over SSR 138.) His
only guides were a line of power poles

On the marning of lanvary 25th, storm is over, povement is clear and dry with normal trafic movement

aver the Ridge Roufe, US 99,

running alongside the highway. Total
distance from Wrightwood to US 99
near Gorman is 98 miles. Including
doubling back it is estimated he cov-
ered approximarely 180 to 190 miles
on this trip. Reports from the Sheriff's
Office indicate that except for incon-
venience and discomfort none of the
marooned persons were any the worse
for wear, Without this or a similar
type plow it is only a guess as to what
might have been.

Meantime other crews were having
their own problems with urgent calls
by the California Highway Patrol and
the local Sheriff's offices. In the La
Canada area, the chain control sign
was removed from its usnal location
12 or so miles north of Foothill Bounle-
vard on the Angeles Crest, right down
to Foothill Boulevard itself,

U5 99 Closed in L.A. City Limits

On US 99 (Golden State Freeway)
the snow was falling and sticking well




inside the city limits of Los Angeles.
This condition brought out the Los
Angeles Police Department where at
the junctions of US 99 and Sepulveda
Boulevard they called for barriers and
signs and manned a ‘“‘road-closed”
blockade. Although officially the road
was closed, they allowed all residents
and those having business in the New-
hall-Saugus area to proceed if they
had chains on,

Off and on between January 22d to
the 23d wvarious routes were closed,
opened and closed again as conditions
of snow, ice and traffic congestion
warranted, The push plows on the
Ridge Route had about reached their
capacity to windrow the snow to the
sides of the road, so on the 23d a radio
message to Chilao on the Angeles
Crest started one of the rotary
plows on its way to the scene. By
now the storm was tapering off to
some extent and all equipment was
concentrated on sanding the ice, scrap-
ing and heeling back the pushed snow
and the rotary plow was busy spew-
ing the five- to six-foor high reefs of
snow far from the road.

During the night of the 23d and
early morning of the 24th, traffic was
allowed to proceed over the Ridge
Route in groups of 25 to 30 vehicles
withont chains, This was so that in
the event anyone became stuck, it
would be a relatively simple matter
extricating them without the loss of
time attendant on hundreds of cars
and trucks being released at one time
and all stuck together. By early morn-
ing all traffic was running without any
wait on either end and all controls
were eliminared. On the 24th, the sun
came out, the storm was over, and the
next couple of days were spent in
cleanup work, servicing of all equip-
ment and in general getting back to
normal.

260 Miles of Road

Where normally 90 miles of road-
way is under snow or ice as a maxi-
mum in this area, the January storm
covered 260 miles in varying depths
from two inches to four feer with
some drifts six feet deep in desert
areas and side hill drifts 15 feet or
more in the mountains. Seven private
contractor graders were used along
with the State-owned equipment enu-
merated previously. Twenty-four tons
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Angeles Crast Highwoy in San Gabrisl Range an 28 Jonvary, 1962, Photogroph is made less thon 40
milas from downfown Los Angeles,

of rock salt mixed with approximately
1,200 to 1,400 cubic yards of sand was
spread, most of this over a one night
and day period.

Simple statistics can’t tell the story
of the battle waged by each individual,
but during a storm of this type the
spirit of the men assigned the task of
keeping the roads passable is admira-
ble. The work is hard on men and
equipmient. Operations are necessarily
continuous. Most of the time it is not
possible to provide a relief operator
at the end of a regular shift. In such

cases the men carry on until they can
be relieved,

The storm is over; not as spectacular
as those occurring on some of the
northern mountain passes and with less
lasting results, since a week later with
the temperature soaring into the 80's
all the snow is gone with the excep-
tion of that in the higher elevarions of
the Angeles Crest. We hope the aver-
age between these “unusual” storms
holds true in which case it will be at
least 1970 before the next one—but
then who knows—maybe nexc week,

NEW RECORD FOR REGISTRATION FEES

A record of $264.406,499 in registration and drivers' license fees was col-
lected in 1961 by the Department of Motor Vehicles.

This is nearly $6.5 million more than the revenue eollected in 1960,

Parts of the §264 million are apportioned for use by cities and counties,
and for stare highway planning, construction and maintenance.

The motor vehicle fee is a major source of funds for California’s highway
program. More than $56 million of the 1961 motor vehicle fees is earmarked in
the current state budger for this purpose. This large sum is exceeded only by
funds from gasoline tax and federal highway aid. '

More than §127 million is divided equally between cities and counties, ap-
portioned on the basis of population. This is the amount received from the 2
percent valuation fee assessed vehicles in lieu of local property taxes.

Counties may use their apportionments as their governing bodies direct,
but legislation limits use of cities’ funds to three areas: Jaw enforcement, traffic
control and regulation, and fire protection of highway traffic.

Part of the balance remaining after apportionments to cities and counties

and to highway programs is used to support law enforcement and public safety
activities of the California Highway Patrol, Another part of the balance is
used_ to support driver licensing, driver improvement, vehicle ownership identi-
fication, and record maintenance services of the Department of Motor Vehicles.
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SHOW! SHOW! SHOW!

The snow had barely melted in
Southern California (see previous
page) when a series of storms again
swept in from the Pacific. Rain fell
heavily over most of the Stare, with
snow in the mountains, One station in
the northern Sierra Nevada recorded
45 inches of snow in one day.

Snow built up on the high ridges,
and overhanging cornices began to

form. On a section of US 50 west of
Echo Summit which had to be elosed
because of avalanche danger, the Na-
tional Guard gun crew pictured be-
low, with its jeep-mounted 105 mm.
recoilless rifle, fired several rounds
into a series of cornices above the
closed section of road. The resultant
slides removed the danger.




IVE: Chain control stafion at Strowberry on US 50 during
heavy snowitorm, [See poge &7.)
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BELOW: Cornices above Meysrs Grode sechion of US 50 wers
bombed by helicopfer in attempt to loosen hanging smow.,




LA Area Freeways

By E. T. TELFORD, Assistant State Highway Engineer

Although 1961
was not an im-
pressive year for
actual freeway
mileage opened to
traffic in District
VII, the construc-
tion program in
point of dollar in-
vestment  accruing
from several fiscal vears showed sub-
stantial gains over previous years,
Despite the fact that only 11.2 ad-
ditional miles of freeway were made
available to the motoring public, §251,-
890,368 in construction funds was in-
vested in minor and major highway
contracts of all types during the single

DISTRICT

VII

month of November, accumulating
from jobs let during the year.

The quarter of a billion dollar peak
was indicative of the intensive con-
struction program in Orange, Ventura
and Los Angeles Counties; and por-
tended a banner year of freeway com-
pletions for 1962, when an estimated
50 miles of freeways worth $150,000,-
000 would be opened to public use.

As of February 20, 1962, District
VI had 334 miles of freeway and ex-
pressway completed and in operation,
83 miles under constroction and 721
miles of adopred routes. Los Angeles
County alone had 225 miles of free-
ways-expressways completed and 63
miles of freeways under construction,

The tompleted Glendaole Froewoy, lsoking southwest to Glendale Boulevord, In the fereground s the
Glendale-Golden State Freeway Infarchange,

The total investment in freeways for
the three counties of Los Angeles,
Orange and Ventura, including rights-
of-way and construction, was $1,191,-
158,000, as of December 31, 1941,

Froewey Loop Dedicated

Perhaps the most important single
event occurred on March 30, 1962,
when 23 miles of the Interstate Santa
Maonica-Golden State Freeway Loop
was dedicared by Governor Edmund
G. Brown. It marked a major break-
through in freeway development for
the Los Angeles Metropolitan Area;
since in effect an entirely new roure,
formed by portions of the two free-
ways, was added to the metropolitan
network., Of special significance was
the fact that an alternare bypass facil-
ity skirting the fringes of downtown
Los Angeles and more or less parallel-
ing the existing Hollywood Freeway
was now a reality.

Traffic could now avoid the heavily
travelled Hollywood Freeway—a daily
average traffic of 195,000 vehicles per
day in 1961 just west of the four-level
structure—and find irs  destinations
along the Santa Monica-Golden State
Freeway connection. Moreover, inter-
change facilities were provided with
other mainline freeway routes, such
as the Santa Ana, San Bernardine,
Pasadena, Glendale and Ventura Free-
Wﬂ}rs.

Conservative traffic estimares held
that 15 to 20 percent of the traffic us-
ing the Hollywood Freeway would be
diverted to the new route. In addition,
traffic congestion on busy San Fer-
nando Road and Riverside Drive
wonld be sharply reduced in that an
estimared 80 percent of the traffic on
these two arterials in the vicinity of
the downtown area would divert to
the new freeway.

Freeways Being Extended
The Santa Monica-Golden Srate
Freewav Loop has its origin at the
Harbor Freeway at Venice Boulevard
and irs terminus at Lankershim Boule-




vard in the San Fermmando Vallew;
however, independently, both free-
ways are being extended west and
north, The Santa Monica Freeway
will eventually terminate at Pacific
Coast Highway in Santa Monica and
the Golden State Freeway continue
north into Kern County.

The 23 miles of the loop has been
buile ar a construction cost of over
§95,000,000 and a right-of-way cost
slightly in excess of §88,000,000 since
the first contract on a Golden State
Freeway link was completed in Sep-
tember, 1957,

Anticipated traffic use of the Santa
Monica Freeway portion of the loop
as far west as the Harbor Freeway is

1

T h

The desirability of business locofing next fo o

freaway, in this case fhe San Diego Freeway in

the Dominguez ares, Is illustroted by this realler’s
sigrn,

70,000 vehicles per day in 1962 by
1980 this freeway will be carrying
180,000 vehicles between Los Angeles
and Santa Monica. The Golden State
Freeway is expected to be carrying
163,000 vehicles per dav in 1980, The
East Los Angeles Interchange, where
the Santa Monica and Golden State
Freeways converge, will be carrying
an estimated 450,000 aucomobiles and
trucks, or 600,000 individuals, by
1980,

*Thus another component is added
to the growing network of freeways
in Metropolitan Los Angeles that will
begin to function as a system, provid-
ing alternate routes to accommodate
the areawide rraffic flow pacterns, To
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The location of the Golden State-Sante Monica Freewey Loop is shown in the above map,

the individual, system operation will
mean grearer speed, safery, con-
venience and comfort in the move-
ment of himself and his goods be-
tween points of his choice ar a time
suitable to him. The completion of
this important distribution complex
will implement the swirching of traf-
fic between freeways and the dif-
fusion of traffic into local streets.”
(“L. A, Renaissance,” California High-
ways and Public Works, September-
October, 1961.)

Interstate System
Freeway development in District
VII and throughout California has
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been greatly accelerated under the
National Svstemn of Interstate and De-
fense Highways, beginning in 1954
The 41,000-mile system is largely fi-
nanced from the federal gasoline tax.
There are a total of 2,179 miles of
freeway on the Interstare System in
California, of which 654 miles were
completed and opened to traffic as of
December 31, 1961. The Intersrate
network in Districe VII tortals 3285
miles, of which 167 miles were com-
pleted and opened to traffic on De-
cember 31, 1941,

During 1961 only eight miles of
Interstate freeways were added to

the 115 miles in operation at the
end of 1940; exclusive of the 44-mile
Golden State expressway portion;
however, work was carried forward
on 37 more miles under construction
by the end of the year. Completion of
the work now under way will in sig-
nificant measure bring to the travel-
ling public a realization of the free-
flowing peak-hour traffic conditions
which can be afforded by a system of
modern freeways.

Right-of-way activity was exten-
sive during 1961 in preparation for the
projects budgeted by the end of the
year, which will add 38.4 miles to the
Systerl.

In review, the Interstate System is
of prime importance to the District
VII freeway pattern. It is so consti-
muted that it will not only efficiently
perform its function of interstare
travel and national defense but will
also incorporate some of the most
important elements of our freeway
network. Some measure of its im-
portance is reflected by the fact that
about 35 percent of the annual high-
way expenditures during the next dec-
ade will be needed for Interstate free-
ways. Three hundred thirty of the
920 miles of freeways and expressways
to be placed under construction in the
district by 1972 will be Interstate free-
ways. Nearly 80 percent of the mile-
age will have eight or more through
lanes and nearly all che rest will be
six-lane freeways. Thus 36 percent of
the freeway mileage in operation by
1975 will carrv over 4§ percent of the
freeway rraffic.

At the end of 1961 Interstare free-
wavs (including present expressways)
totalled 167 miles or 51 percent of the
327 miles of freeways and express-
ways in operation in District VII.
Two hundred fifty-six miles or 33
percent of the 721 miles adopred are
Federal Aid Interstate routes.

Son Diego Freewoy

The San Diego Freeway, Interstate
Route § and 40%, is 93.6 miles in
length in District VII, originating at
junction with the Golden State Free-
way at the San Fernando Reservoir
and extending past San Clemente into
San Diego County. As of December
31, 1961, $220,345,000 had been in-

California Highways and Public Works



vested in this route for both righrs-
of-way and construction.

As of this writing, the route is
under construction from the Golden
State Freeway to Burbank Boulevard,
under two contracts totalling almost
28,000,000 a distance of 10 miles (two
grading projects having been com-
pleted earlier). The freeway is com-
pleted from Burbank Boulevard to
Valley Vista Boulevard, from which
point it is under construction under
$19,993,000 contract across the Santa
Monica Mountains to Casiano Road
in West Los Angeles. South of Casi-
ano Road the freeway is complered
to Jefferson Boulevard.

A continuous line of active con-
struction projects worth $42,673,000
takes the freeway 17.5 miles south and
cast to Alameda Street in the Domin-
puez area, where it connects with a
previously completed link to the Long
Beach Freeway, opened to traffic on
January 25, 1962. Orther San Diego
Freeway roadway and bridge con-
tracts are in progress east of the Long
Beach Freeway to Studebaker Road.
(See San Diege Freeway, by James E.
Martin, California Highways and Pub-
lic Works, January-February, 1962.)

The 1962-63 Highway Budget pro-
vides $23,000,000 for the completion
of this route to ultimate freeway
standards as far as Bolsa Chica Road in
Orange County.

The remaining unbudgeted and un-
constructed portion of the San Diego
Freeway in Orange County is abour
22 miles in length and extends from
Bolsa Chica Road at the Garden
Grove Freewav to a junction with
the Santa Ana Freeway near El Toro.
Initial construetion will provide eight
lanes from Bolsa Chica Road to Cen-
tral Avenue and six lanes from Central
Avenue to the Santa Ana Freeway.

Road Settlement Indicated

In the Cities of Westminster and
Huntington Beach, there are peat de-
posits located within the proposed
freeway limits, Tests indicate substan-
tial settlement can be expected in the
roadway embankments construcred
over these deposits. Therefore, road-
way embankments will be constructed
at an early date to provide the maxi-
mum time for settlement prior to con-
struction of the freeway pavement.

March-April 1962

Looking east olong the Sanfo Monfco Freswoy vioduet, Mote fhe fronsfucent headlight glare shield
mounfed on the concrele divider (laff).

Chain-fink cable-reinforced median barrler fence is being Installed on District VIl freeways. This is on
experimenial soction of Kellogg Hill on the Sap Bernurding Freeway. It is equipped with an espanded
metal anti-glare shield.
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ABOVE—An eastword view of censtruction on the Venture Freeway from the ABOVE—The Sants Monico-Harbar Freewoy [nferchange of Venlce Bouvlevard.

Hollywood Froeway Interchonge (foregreund), BELOW-—The femporary end This is the temperary ferminus of fhe Sanie Manica Freewsy ond end of the

of the loop porlion of the Golden State Freeway., The view iz east with loop. BELOW —Llooking evs! along the Son Bermardine Freeway, The Aflaatic
San Farnando Bood running disgenally fcenter). Roulevgrd Interchange is canter and, of left, the Ramona Cenvent,




This will be accomplished under a
separate contract for constructing em-
bankments and fence between Edinger
and Bolsa Avenues for which the Cali-
fornia Highway Commission voted
$700,000 in January 1962,

Design of 5.8 miles of the San Diego
Freeway between Beach Boulevard
and Balsa Chica Road is scheduled to
be completed during 1962, This unic
will provide freeway interchanges at
Springdale Streer, Westminster Ave-
nue, Golden West Streer, Bolsa Ave-
nue and Beach Boulevard, plus cross-
ings at Fdwards Street and Sugar
Avenue, In excess of 85 percent of the
right-of-way required for this project
has been acquired.

From Beach Boulevard, southeast-
erly to Harbor Boulevard, a distance
of 5.3 miles, design is well under way
and about one guarrer of the neces-
sary right-of-way has been acquired.
Interchanges will be located ar Edin-
ger Avenue, Cannery Street, Warner
Avenue, Brookhurst Street, Talbert
Avenue, Euclid Street and Harbor
Boulevard. Newland Street and Bush-
ard Street will cross over the freeway,

Diesign on the final section of the
San Diego Freeway between Harbor
Boulevard and a junction with the
Santa Ana Freeway near El Toro,
about 11 miles in length, will get
under way as soon as the matter con-
cerning the compatibility of the pro-
posed Orange County Airport im-
provement and the adopted route for
the San Diego Freeway is resolved.

San Gabriel River Freeway

The San Gabriel River Freeway,
Interstate Roure 605, extends 22.6
miles from the San Bernardino Free-
way in El Monte to the Garden Grove
Freeway in Westminster. Studies are
in progress to extend the adoption of
this route north from the San Bernar-
dino Freeway to the Foothill Freeway
and south from the Garden Grove
Freeway to Pacific Coast Highway.
Right-of-way purchases on this route
amounted to §25.007,000 as of Decem-
ber 31, 1961, with an additional $5.-
100,000 included in the 1962-63 fiscal
vear.

Initial construction on  the San
Gabriel River Freeway is now under
way, a $649,432 contract having been
awarded on February 6, 1962, for the

March-April 1962

Peck Road overcrossing and inter-
change in the Whittier area.

The 1962-63 budget includes §11,-
§50,000 for construction of seven miles
of the San Gabriel River Freeway be-
tween Whittier Boulevard and the San
Bernardino Freeway. It is anticipated
that two contracts covering this sec-
tion will be under construction by late
1962. Plans are rapidly nearing com-
pletion for the remaining 15.4 miles of
the San Gabriel River Freeway be-
tween the Garden Grove Freeway
and Whittier Boulevard.

It is anticipared that the design of
the portion of the San Gabriel River
Freeway between the Garden Grove
Freeway and the Orange-Los Angeles
County line near Katella Avenue will
be completed early in 1963. The initial
construction will provide full freeway
facilities with four lanes in each direc-

tion separated by a 36-foot median.
Construction of this three-mile section
could commence in 1963, subject to fi-
nancing, The estimated construction
cost is §7,000,000.

Golden State Freoway

The Golden State Freeway, Inter-
state Route 3, is virtually completed
to freeway-expressway standards from
junction with the Santa Ana-Santa
Monica Freeways in East Los Angeles
to the Kern County line north of
Gorman, a distance of some 73 miles,
Twao construction projects in progress
now between Lankershim Bouolevard
and San Fernando Roead, strerching
elght miles and costing $14,774,000,
will make the route continuous from
central Los Angeles to the north Los
Angeles County limits by the summer
of 1963, The toeal investment in the

Construction on the Son Diego Freeway fhrough the Seate Monica Mountoins, The view is northward,
The black readway is reoligned Sepulvedn Boulavard,

47



The sweeping curve of the Griffith Pork Rood overcrossing on the Gaolden Stafe Freewsy.

route a5 of December 31, 1961, for
both rights-of-way and construction,
was $153,603,000,

During 1961 two wvital links were
complered and opened to traffic on
the Golden State Freeway: Burbank
to Roscoe Boulevards, 3.4 miles, §5.-
980,000, and Roscoe to Lankershim
Boulevards, 1.9 miles, 3,724,000, Twa
other jobs, across the Glendale and
Pasadena Freeways, were opened to
traffic in March 1962 between Pasa-
dena Avenue and Glendale Boulevard,
at a construction cost of $21,573,000,
adding four continuous miles to the
route and filling in the loop portion of
the Gaolden State Freeway.

Plans are afoot to convert the exist-
ing 43.6-mile expressway section of
the Golden State Freeway to full free-
way standards from the north city
limits of Los Angeles to the Kern
County line. This portion of Interstate
§ carries wraffic northward over the
Tehachapi Mountains into the San
Joaquin Valley and the San Francisco
Bay area. Ar the present time the
average daily traffic is 15,000 motor
vehicles, bur it is expected to increase
to 45,000 in the next 20 vears. Almost
20 percent of the rraffic is generated
by commercial vehicles.
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In June 1961 a public hearing
covering the northerly 13 miles of the
route was held in Gorman. Another
hearing on the southerly 18 miles of

the expressway section was held on
January 4, 19562, followed by a notice
of mtention by the California High-
way Commission to adopt a route.
Following formal adoption of a free-
way line, all of the route will be under
active design. Conversion to full free-
way standards will cost an estimated
$3,000,000 for right-of-way and §90,-
000,000 for constraction.

The 1962-63 construction budget
provides $5,500,000 for initial work on
4.5 miles of the Golden State Freeway
{together with a connection to the
future Sign Route 126 Freeway paral-
leling the Santa Clara River at Saugus-
Ventura Road) south of Castaic,

Design is presently under way on
the Golden State Freeway south of
the Kern County line. At a point seven
miles south of the line there will be
a connection with the proposed Met-
ropolitan Bypass and the future Lan-
caster Freeway, which will provide a
more direct route o the Antelope
Valley and San Bernardino in lieu of
passing through the Los Angeles area.

Foothill Freeway

The Foothill Freeway, Interstate
Roure 210 and Stare Sign Routes 9

| i,

Locking north alang construction en the Son Diege Freeway af the San Fernande Reservoir (leff). This
will be the future locotion of the Son Diego-Golden State Freeway Inferchange.
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and 190, measures almost 53 miles in
length from the Golden State Free-
way to the San Bernardino County
line. Thirty-four miles of the route
have been adopted, and a California
Highway Commission hearing on a 5.6-
mile link (estimated to cost §46,300,-
000) through the cities of Pasadena and
Arcadia was held on March 27, 1962,
Except for a short section of the free-
way built in the Flintridge-Altadena
area in 1955 ar a cost of $2,008,000,
the freeway is in planning and design
stages. Total expenditures on the
Foothill Freeway to December 31,
1961, were $10,857,000 for both rights-
of-way and construction, with an
additional right-of-way allocation in
the 1962-63 budget of $7,500,000,

Development of the Interstate mile-
age of the Foothill Freeway to 4-, 6-,
and 8-lane standards from the Golden
State Freeway to junction with the
future Corona Freeway extension, a
distance of 42 miles, is estimated to
cost an addidonal $89,000,000 for con-
struction and $94,000,000 for rights-of-
way.

Route location studies for the not
yer adopted link of the Foothill Free-
way between the completed part
across Arroyo Seco Park near the Rose
Bow! and Foothill Place near Hansen
Dam (10 miles) will be announced in
the near future. However, studies for
the link berween the Colorado Free-
way and Arroyo Seco Park (2 miles)
are in progress,

Sonta Monica Freeway

The Santa Monica Freeway, Inrer-
state Route 10, extends for a distance
of 17 miles from Pacific Coast High-
way in Santa Monica to the Santa Ana
Freeway in Los Angeles. At the close
of 1941, §129,090,000 had been ex-
pended on this route for rights-of-
way and construction,

Afrer preliminary bridge work
completed hetween 1957 and 1939 in
the downtown area, the first usable
link of the Santa Monica Freeway was
completed and opened to rraffic on
December 4, 1941, connecting with
the East Los Angeles Interchange. The
one-mile link from 8&th Streer to
Hooper Avenue cost $9.305.000 to
construct. In January 1962, another
1.2-mile segment from Hooper Ave-
nue to Main Street was completed at
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The Sen Barnardine Golden Stafe Interchange. The view is east along the San Bernordina Freeway.

a cost of §7,295,000, followed by the
Main Street to Oak Street portion and
interchange with the Harbor Free-
way, dedicated ar special ceremonies
by Governor Edmund G. Brown on
March 30, 1962, This tail end of the
loop measures almost a mile in length
and cost §9,360,000 o build.

Other jobs on the Santa Monica
Freeway west of the Harbor Free-
way are in progress under bridge and
roadway contracts, pushing comple-
tion of the entire freeway westward
to the coast by 1965,

These jobs are as follows: Qak
Street to Vermont Avenue, 0.6-mile,
£4,808,000, estimated completion dare
June 1962: Hoover Street to Hillerest
Drive, O4-mile, $3,874,200, estimated
completion dare November 1962; and
Colby Avenue to 21st Street in Santa
Monica, $%1,1§7.200, estimated com-
pletion date June 1963. Bids were

opened on March 8, 1962, and con-
struction is in progress under a §3-
477,609 contract on still another proj-
ect between Overland Avenue and
Sawrtelle Boulevard,

Budgetary allotments in the 1962-
63 fiscal year plus projects in progress
assure the completion of this route to
full freeway standards from down-
town Los Angeles to the San Diego
Freeway, Construction funds allo-
cated, limits and lengths of the proj-
ects are as follows, from cast to west:
§10,800,000, Hoover Street to Fairfax
Avenue, § miles; $3,700,000, Fairfax
Avenue to La Cienega Boulevard, 0.5-
mile; $6,700,000, La Cienega Boule-
vard to Overland Avenue, 2.2 miles;
and $7,300,000, Overland Avenue to
Sawtelle Boulevard, 2.6 miles. Also,
$6,900,000 has been budgeted to ac-
quire additional right-of-wayv neces-
sary for the Santa Monica Freeway.
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The Santa Monica Freeway is an
important radial route, forming the
most direct route to the beach areas
from the central Los Angeles area; it
will form the first and most important
west-¢ast freeway serving the south-
west Los Angeles area, linking the
several outlying “belt” routes to the
central metropolitan area; allowing a
greater variety of alternate routes
within the system; and finally forming
the main link between the grearer
Los Angeles area and all points east.

Completion of the last 3.4-mile unit
of the Santa Monica Freeway will
cost §7,500,000 for construction. Also,
an estimated 10,800,000 will be re-
quired to purchase the balance of the
right-of-way on the enrire 17-mile
route, These moneys have not ver
been budgeted bur early financing is
anticipated.

San Bernordine Freewoy

The San Bernardino Freeway, In-
terstate Route 10, has been completed
for a number of years in this district,
fram its origin at the Santa Ana Free-
way near the Los Angeles River to the
San Bernardino County line in Clare-
mont, a distance of 30.6 miles. As of
December 31, 1941, a toral of $62.-
322,000 had been invested in this
route, including rights-of-way  and
construction,

The San Bernardino Freeway was
put into full operation as a 4- and 6-
lane highway prior to 1958 by 13
major contracts amounting to $31,-
100,000. Before 1961, §5,600,000 had
been spent on 28 other contracts for
widening, roadside development and
other minor projects.

Completed during 1961 were five
cantracts for median barriers, widen-
ing and interchange work in the
amount of $4,400,000. Johs in prog-
ress or placed under construction dur-
ing the wear toralled three, worth
$400,000. Three more projects were
financed in the 1961-62 budget year
for §500,000. A widening project be-
tween Holt Avenue near Covina and
San Dimas Avenuoe is under $841,850
contract scheduled for completion in
September 1962, which will add an-
other lane to the freeway for a dis-
tance of three miles.

Future plans call for 10 other proj-
ects on the San Bernardino Freeway
to include widening, roadside develop-
ment, median barriers and inrerchange
work to complete the route as an
cight-lane freeway (with additional
through lanes in critical areas) at a
cost of $18,100,000 for construction.
Further expenditures for right-of -way
to complete this portion of Interstate
10 to full freeway standards are esti-

mated to amounr to nearly $12,000,-
000, primarily for minor realignment
and widening.

Santa Ana Freeway

The Santa Ana Freeway, Interstate
Route 5, is another freeway thatr has
been in operation as a 4- and 6-lane
facility since 1958. As of December
31, 1961, a total of $75,746,000 had
been obligated on this 42.8-mile route
for rights-of-way and construction
from the vicinity of El Toro in Or-
ange County to Spring Street in Los
Angeles,

This route, as well as others on the
Interstate System, is being modernized
to meet growing traffic demands, Dur-
ing 1961 several miscellaneous con-
tracts for improvement of the route
were completed at a cost of $939,000,
including a widening project between
Fastern Avenue and Atlantde Boule-
vard. At the close of 1941 other simi-
lar projects amounting to more than
$1,250,000 were in progress, and on
February 23, 1962, a 1,169,200 con-
tract was awarded for widening to six
lanes of the freeway berween South
Street in Anaheim and the Santa Ana
River, four miles, with an anticipated
completion date of November 1962,

On Janvary 3, 1962, a $3,620,000
contract was awarded for improve-
ments of the Santa Ana Freeway in

The May Company Shopping Cenfer in Wes Covino aleng the Sar
Bernording Bovlevard.




the vicinity of Santa Ana River as a
part of construction of the Santa Ana,
Orange and Garden Grove Freeway
Interchange. Additional allocations re-
main in the 1961-62 fiscal vear to
complete the interchange and recon-
struct the Santa Ana Freeway be-
tween the Santa Ana River and Main
Street.

The portion of the Santa Ana Free-
way between Main Street in Santa
Ana and the proposed junction with
the San Diego Freeway near El Toro
is at present a four-lane facility. De-
tailed plans for the addition of a
median lane in each direction are ex-
pected to be completed by March
1963, The estimated cost of rhe addi-
ton of these lanes is §3,500,000 for
the 12 miles involved.

After the 1962-63 fiscal vear, six
widening projects and interchanges
are planned for the Santa Ana Free-
way to bring it up to interstate stand-
ards as a six- and eight-lane freeway.
These improvements are estimared to
cost 514,100,000 for construction and
§11,600,000 for rights-of-way, primar-
ily for future freeway interchanges.

Monintersiate Routas

It is evident from the foregoing
résumé of interstate routes that con-
tinued federal aid ar present levels is
furthering the rapid development of
the National System of Interstate and
Defense Highways in Districe VII to
the extent that one-half of the pro-
posed network is already completed
and opened to traffic. This network
constitutes the skeleton or nuclens of
the overall state system of freeways
and expressways planned for Los An-
zeles, Orange and Ventura Counties,
representing a combined interstate
and noninterstate mileage of 1,577,
The key role of interstate freeways
in the projected comprehensive net-
work is and will continue to be mani-
fest as noninterstate freeways are con-
structed to provide interconnecting or
sysLern operation.

Good progress is being made on the
planning, design and construction of
the numerous noninterstate routes in
the district. Key links in the freeway
system already have been or will be
completed and opened to traffic dur-
ing the course of 1962, some of the

March-April 1962

The Sears Shopping Center in El Monte olong the Son Bernardine Freaway,

more dlignjﬁcant of which are as fol-
lows:

Ventura Freeway, Telephone Road
to Palm Streer, 4.5 miles, $8,948,000,
September, 1962; Palms Street to west
of the Ojai Freeway, 2.7 miles,
$6,848,000, July, 1962; Hollywood
Freeway to Buena Vista Street, 2.8
miles, $6.479.000, November, 1962,
Buena Vista Street to Golden State
Freeway, 2.4 miles, $3,811,000, March,
1962,

Glendale Freeway, Los Angeles
River to Riverside Drive and River-
side Drive to Glendale Boulevard, 1.3
miles, §3,156,000, March, 1962,

Hollywood Freeway Extemsion,
Vineland Avenue to Chandler Boule-
vard, 0.7-mile, $2,588,000, August,
19462,

Harbor Freeway, 108th Street to
Pacific Coast Highway, 4 miles,
$6,035,000, July, 1962.

Newport Freeway, Riverside Free-
way to Chapman Avenue, 3 miles,
$4,400,000, March, 1962; and Chap-

man Avenue to Santa Ana Freeway,
3.5 miles, §4,158,000, September, 1962,

Economic Impact

The impact of the freeway nerwork
on the growth and economic stature
of communities and areas is varied and
far-reaching. The picture is not new.
The economic strength of our nation
has been and is the free flow of inter-
STALE COMITNIEICE OVEr our transporta-
tion systems, The economics of trans-
port are time and operating costs, The
modern freeway and freeway svstem
reduces both time and operating costs
in the motor transportation field,

What are the more immediate ef-
fects of these freeways on a comumu-
nity or area? Again it is not a new
story but the old one of accessibility
to a transportation system. As a new
freeway is projected into an area, it
increases accessibility to areas of em-
ployment and trade. The immediate
result is a “spill-out” of population
from the more crowded areas. This is
particularly true in the Los Angeles
area, where the tendency has been to
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The Santo Ano Freeway posses through the Fost Los Angeles Interchange (left foreground). The Santa
Manica Freeway connection is fo the left, the Golden State Freeway connection is fo the right.

suburban type living coupled with the
fact thar no metropolitan area in the
United States is more dependent upon
the automobile,

This increase in population seon
creates a demand for addirional hous-
ing and retail business establishments
to serve its needs. Major shopping
centers appear and offer additional
opportunity for local employvment and
attract customers from other areas—
factors which bolster financial econ-
omy. These developments also play an
important role in the productdon of
public revenues by not only adding
their own assessed valuation to the tax
rolls, bur also by their direct effect of
increasing the value of surrounding
properties and enhancing their eco-
nomic stability.

Location of major shopping centers
in relation to the Freeway System in
District VI provides an illustration of
this:

Fashion Squave, Santa Ana — Lo-
cated adjacent to the completed Santa
Ana Freeway and the proposed Gar-
den Grove Freeway in an area for-
merly devoted to a citrus grove. Fea-
tures a new department store, which
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draws trade from outside of QOrange
County, and a variety of high-class
specialty stores.

Broadway Shepping Center, Ana-
heim—Located immediately north of
Santa Ana Freeway on former agri-
cultural land. Features a major depart-
ment store and about 20 other stores.

Eastland Shepping Center, West
Covina—Located on the northerly side
of the San Bernardino Freeway on
formerly undeveloped land. Features
a major department store and numer-
ous other variety and specialty shops.

Five Points Shopping Center, El
Meonte~Located adjacent to the San
Bernardino Freeway in an area com-
posed of vacant lots and small single
family residences, Features a retail and
mail order department store and many
other shops.

Sherman Oaks—Locared northerly
of the Ventura Freeway on property
formerly used for a boys' home, This
is 2 new shopping center now under
construction,

It will feature a major department
store and specialty stores.

It is obvious that the presence of a
freeway does not totally derermine

the location of major shopping cen-
ters. The economic impact of the free-
way system on the area, however,
plays a very important role in creating
the need for these centers. Accessibil-
ity to the freeway system greatly in-
fluences the size of their potential area
of service,

Importance of Industry

Industry is also an important factor
in the growth and economic stature
of a communiry, Factors affecting in-
dustrial growth are: (1) a potential
labor market; (2) cconomic transpor-
tation of raw materials to its doors;
and (3) rapid delivery of the finished
product to marketing centers. The
effect of the availability of a freeway
facility that is a part of or connects to
a national network of freeways, such
as the Interstare Sysrem. on the trans-
portation factor cannot be overempha-
sized. By reducing commurting time,
the freeway also expands the porential
labor market by increasing the area
from which industry may draw upon
for labor.

Within District VII we note along
the Santa Ana Freeway the expansion
of the Los Angeles Central Manufac-
turing Distriet, the industrial develop-
ment westerly of Buena Park and in
the Anaheim area. In the Woodland
Hills-Canoga Park area and atr New-
berry Park along the Ventura Free-
way we see new manufacturing cen-
ters heing established.

In its brochure to industry the Po-
mona Chamber of Commerce stresses
the availability of the existing San
Bernardino (Interstate Route 10) and
Corona Freeways, as well as the pro-
posed Foothill and Pomona Freeways.
In the northeastern section of Ana-
heim adjacent to the Riverside Free-
way a rapid expansion of industrial
and manufacturing plants is mking
place. In southern Santa Ana near the
proposed intersection of the Newport
Freeway (under construction), the
proposed San Diego Freeway and
MacArthur Freeway, a high concen-
tration of new industrial plants is oc-
curring,

Example of Freeway Influence
As an example of the widespread
influence of freewavs, ler us look at
the City of San Clemente. This city is
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essentially 2 residential and seaside
resort community located approxi-
martely halfway between Los Angeles
and San Diego, In 1955, when the
State was acquiring right-of-way for
the San Diego Freeway, residential lots
of average size could be purchased for
§1,000 to $1,500. Today with the com-
pletion of Interstate Route § between
San Clemente and Los Angeles, these
same properties sell for $4,000 to
$6,000, roughly a 400 percent increase
in six years.

What is the story behind this phe-
nomenal rise in property values? Cer-
tainly it is not due to the completion
of the freeway alone. Improvements
in public facilities such as water sup-
ply and sewers, increased activities at
nearby Marine Corps bases and the
phenomenal  population  increase in
Orange County have all played a pare.

On the other hand, we do have the
situation that in 1955 the nearest major
area of emplovment, the Tustin-Santa
Ana-Anaheim area required a com-
muting time of approximately one
hour over a conventional highway, the
bulk of which was a two-lane road
carrying an appreciable amount of
truck traffic. With the completion in
1961 of the last link of the freeway
now connecting these two areas, this

Laoking teweord Venfure and the sea aleng construction en the Sign Rovte
124 Freeway, Cross Streef in the foregrovnd is Harmon Baranco.

commuting time has been reduced to
an average of 30 minutes. Couple this
with the industrial growth of the Tus-
tin-Santa Ana-Anaheim area providing
increased opportunities for profitable
and stable employment and we can
readily see the direct influence of the
freeway on the economic welfare of
the City of San Clemente,

Local influences within the city
itself have been the remowval of the
through auto and truck traffic from
one of the two main business streers
permitting a free flow of local traffic.
The business distriet is now expanding
along the former highway, which
eliminates the necessity of the business
district located on the cross street to
encroach any further into a desirable
residental area.

Reflected in Major Centers

It must be remembered that the
economic impact of a freeway sys-
tem is not confined to the new areas
or comrmunites which it males more
accessible. It is also reflected in the
major centers from which it emanates
and connects together.

Los Angeles, the nation’s third larg-
est manufacturing center and second
largest! population and retail center,
has experienced the impact through

the increased accessibilicy to the Ports
of Los Angeles and Long Beach by
the direct freeway links to them. In
particular, the Long Beach Freeway,
which also connects directly to Inter-
state Route 7 (a norch-south route)
and 10 {an east-west route), is a direct
line between the Central Manufactur-
ing District and the Port of Long
Beach.

A five-day field survey by the Aun-
tomobile Club of Southern California
covering 342 miles of surface streets
and freeways over 17 routes from
various suburban areas to downrtown
Los Angeles during morning and eve-
ning peak hours showed these results:
With the additon of 47.5 miles of
freeway system berween 1957 and
1960, an overall average speed was
found to be 26 miles per hour as
against 24 miles per hour in 1957 in
spite of an increase of 11 percent in
the number of vehicles in the area.

As more miles of freeway are com-
pleted in this area, the reduction in
rravel time, in spite of increased num-
bers of vehicles, continues. Through
this increasing reducdon in commut-
ing rime, outlying areas and adjacent
communitics are becoming more ho-
mogeneous and the economic stature
of the entire area is increased.

Construction on the Ventura Freeway in the City of Ventura. The view is

weastward.,




In conclusion, these economic influ-
ences are not limited to the District
VII area, A study of reports from
other areas in the United States all
indicate the same economic mmpact.
Through a reduction in time and op-
erating costs for motor transport and
individuals, the growth and economic
stature of an area is increased by an
adequate system of modern freeways,

Route Adoptions

The District VII freeway route
planning program is presently being
accelerated in anticipation of the con-
tinually increasing Districr VII right-
of-way and construction budget and
to facilitate district planning with a
larger store of adopted routes.

Portions of four freeway routes
were adopted during 1961 toraling ap-
proximately 25.6 miles and an esti-

mated right-of-way and construetion
cost of §73,000,000,

A total of eight public hearings
were held in 1961, and Highway
Commission hearings were held for
portions of the Antelope Valley Free-
way and Newport Freeway adoptred
in 1961,

The Highway Commission adopted
a 36.3-mile section of the Lancaster
Freeway from the Golden Srate Free-
way to the Antelope Valley { estimated
to cost $17,000,000) on Janwary 25,
1962, and has just adopted (March 28)
a 13.6-mile secton of the Simi Valley
Freeway across Santa Susana Pass
between Madera Road in Ventura
County and Mason Avenue in Los An-
oeles, estimated to cost 29,600,000,

A California Highway Commission
hearing was held on 5.8 miles of the
Foothill Freeway through Pasadena on
Mareh 27, 1942,

The Son Diego-Harber Freeway lnferchange. The view is south olong the Harbar Freeway.
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Route location studies are in prog-
ress on 373 miles of unadopted inter-
state and noninterstate freewavs in
District VI, representing an ultimate
cost of approximately §1,610,000,000.

Constroction

During the calendar yvear of 1961
the district witnessed a period of
strongest growth in construction to
date. Dollar wvalue of contracts in-
creased from rthe $180,000,000 ser in
January to over the §250,000,000 mark
in November. (In Febroary, 1962,
$251,841,930 was the value of going
contracts.) These contracts consisted
of freeway work, regular highway
work, bridge construction, roadside
development, signalization and chan-
nelization, federal aid secondary proj-
ects, maintenance Stations, minor
contracts and state park contracts
administered by the Division of High-
ways, During 1961, 148 contracts were
awarded for a value of $128,200,000,
Of the awarded work, $101,500,000
was for freeways; 121 jobs were com-
pleted ar a valoe of 46,581,000, a net
gain of 27 jobs over the previous year.

Median Barriers

Installation of chain-link and metal
beam median barriers designed to pre-
vent head-on collisions was increased
during the year, with much of the
work being done on already com-
pleted and opened freeways. The
work of installing the barriers in nar-
row mediang under high speed traffic
presents a difficult problem.

However, at the end of the vear
approximately 33 miles of median bar-
riers on freeways were complered and
an added 42 miles were under con-
struction at a cost of $3,185,000. (See
“Barrier Report,” California Highways
and Public Works, Seprember-Octo-
ber, 1961.)

As more median barriers are being
erected on District VII freewayvs, re-
pair costs are mounting proporrion-
ately. In fiscal 1959-60 the total cost
of repairs was $232,959, of which
$145,591 or 62 percent was collectable
or collected; in 1960-61 cost of repairs
was $280,764, of which $167,197 or
60 percent was collectable or collecred
from the vehicle owners responsible,
Thus, losses to the Stare over two pre-
vious years have amounted to more
than §200,000. Anyv monetary losses,
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of course, are more than offset by
the human factor of the lives saved
through the installation of the protec-
tive median barrier fences berween
opposing streams of traffic on our
heavily traveled freeways.

Special Studies

In 1961 the District VII Traffic De-
partment completed a joint study with
the University of California’s Institure
of Traffic and Transportation Engi-
neering to develop several twhniques
for field and office investigation of
traffic on freeways,

License plate methods, including
dictation into portable tape and wire
recorders and high-speed photogra-
phy, were used to determine rravel
time and flow percentages on the
westbound Santa Ana Freeway be-
tween the San Bernardino Freeway
Interchange and the 4-Level Structure.
Speeds and headways were measared
and volume counts taken.

A mailing questionnaire was used to
establish surface street paths the driv-
ers took to get to certain onramps of
the network. A response of 60 percent
of the original mailing of 400 indicared
that this particular technique of ob-
taining the names and addresses of the
registered owners for origin and des-
tination questioning was quite effec-
tive. The technique has been used
since on a much larger scale as a result
of the study.,

Traffic Counts

Beginning on Januvary 1, 1961, a new
state-wide traffic census program was
innovated. Traffic volumes after that
date were measured fully automati-
cally as opposed to the former mid-
July manual eount,

Operations section personnel oper-
ate 33 control stations, which are
counted seven days each month to
establish flow patterns on the various
state highways in the district. Associ-
ated with these stations are approxi-
mately 2,700 satellite or profile sta-
dons, which are counted for one day
only; these data, when correlated with
control data, will provide daily rraffic
flow profiles on all state highways in
the district. Utilized for recording
control data is 2 new recorder, which
produces raw count data on punch
tape for translation onte punch cards
required for computer analysis.
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leoking south of consfruction on the Herbor Freeway foword the Pocific Coast Highwoy, The diagosol
rood fo the left is Sepulveda Bovlevard.

For an even more sophisticated ap-
proach to measuring traffic voluomes
on high-speed, high-volume freeways,
four permanent stations are operative
which use ultra-sonic principles for
vehicle detection. Located on the Hol-
lywood, Harbor, Santa Ana and San
Bernardino Freeways, ultrasonic sound
waves are transmitted and received by
detector heads placed over each free-
way lane; electronic devices relay this
data to the punch tape records provid-
ing high counting accuracies.

Also of interest, the district has
been conducting a testing program of
a new device for multilane traffic de-
tection whose principle is electrical
impulses. This is a surface or sub-
surface installed flat strip containing
electric components encapsulated in a
plastic compound. By intricate ar-

rangement of components, it is pos-
sible to count traffic by individual
lane with almost complete accuracy
and the wvalues can be recorded by
many types of terminal equipment

1961 Average Daily Traffic
Hollywood Freeway (westerly of four

level strugtwre) . 195,000
Pasadena Freeway (Elysian Park) 120,000
Sants Ana Freeway (@ Long Beach

Freeway) _ y___ e 155,000
San Eamair:ﬂm Fmewajr (i@ Long Beach

Freaway) 125,000
Harbor Freeway (& fﬂur level 5lrur.w:a

southerly) 200,000
Colorado Freeway (@ Linda Vistall ~_ 24000
Long Beach Freeway (@ Pagific Coast

Highwayy 62,000

Using fourfevel structure 343,'300
San Diego Freeway (@ Olympic Blvd)_ 72,000
Golden State Freeway (@ Los Angeles

5,000

Riverd
Ventura Freeway (@ San Diego FI'E&'I'I'ajﬂ 75,000
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The Elysion Viaduct on the Golden State Fresway whare it crosses the Posodena Freeway (foreground ).

as total volume or by wvaricus lane
combinations. The product has appar-
ent revolationary concepts in traffic
counting and speed measurement and
when fully tested may be widely
adopted for trafic counting.
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“LARTS" Study
The Las Angeles Regional Trans-
portation Study in 1961 made signifi-
cant progress in developing the infor-
mation which can be used by Stare
and local agencies in planning for the

movement of people and goods
throughout the greater Los Angeles
area.

Determination of the 1960 average
daily traffic and average speeds on the
7.000-mile netwark of freeways, ma-
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STATUS OF DISTRICT VIl FREEWAY PROJECTS

Summuary as of December 31, 1961

Tots! miles Completed project Undes coniruction |
| Freeway Expresyway Frasway l

I y Estimated | Right of ,Jﬁ':.‘m

Mame of freeway Route number Planned | Adopted Miles Cost Miles Cost Miles cast way ::ﬂ cost to date
Antelope Vu“w 23 54.6 BAG |oaarin a0 0.3 450 14,9 [ 14,791 1,238 14,539
Artesia, e AP B - 1.6 189 |..... B44 49 o304 o S 8,502 11,470
Colorado. ... .. 161 B.3 7.8 3 | RERES |l e e 2,465 8,790
Corond . i 77, 240 2.7 ol (s B 3.¢ 837 231 1,068
Corona Del Mar .| 184 6.3 6.3 22 "y Lyl [l 132 347
Foothill. . voreeeond 187, 9, 190 52.7 34.2 2.3 2,409 sz | B, 448 10,857
Garden Grnve ........ 1172 15,4 15.4 i gl e TN S vl e : e o630 11,552
Glendale............ 162, 61, P66 1.8 3.2 1.1 E‘;“H bokiina —. 1.3 3,156 6,798 12,868
Golden sz 4,161 732 | 732| 176 |40057 | 436 | 6901 | 120 | 38602 | 70,043 | 153,603
Harbar, . 1465 ge.6 ge.6 17.7 4‘2,9(}’2 B 4.5 | 7,459 | 52983 103 284
Hollywood. . ... ....... 2, 159 1731 173 | 109 | 33,946 il 07| 2,950 |35578 | 79,476
Laguna. - cosevara| 185 9.4 T e I <13 T P N 138 Tio8
Long Bedch coa| 147 5.2 21.5 19.7 | 32,931 TRV PR WRCT E o9 | 23,172 56,185
Marina. . RPN TSR o - ¢ | 2.6 2O [........ i | el i 180 gk
MNewport, .. . _...... 43 17.7 17.7 33| 1,772 a6 | 8,581 | 9513 19,8466
| IR R | | B.2 6.0 2.7 1,360 0.2 376 0.3 =i 1,862 4,507
Orange. . 19, 273 26.9 16.5 |, T PR ] PR S S PRSI T TR AN e - T - - 3,183
Pacific Cousst. . ceo| BO 1121 243 7.9 3,000 | s esiis) B8] 5,930
Pasadena. . ieeaeaas| 165, 208 8.8 82 30 B s T [ DRI DRV PR 1,125 | 1,991 13,567
Pomona. ... .. ... .1 178, 19 300 | 300 | P e | 15,692 | 15,737
Riverside. ..............| 175, 43 191 | 191 57| &248 | 434 3990 49 | 4939 | 15149
San Bernarding. ... ...... 24 30.6 NG 306 | 43,664 AR S 400 | 18,258 Lol -l
San Diego..............| 2,158 Q3.5 93.6 90,4 49 3463 25.7 | 85,296 | 92,756 | 290,345
San Gabriel River. .. ... .. 170 297 2 LN PP 246 cere. ... 25,007 25,953
Santa ARa. ... ... 2. 174, 166 42.8 42.8 | i W e |G PRI prootos ot IRECMIRPI 1,337 | 19,400 75,745
Santa Monica. . ......... 173, &0 17.1 17.1 i s Lo R Rt SR 3.0 | 25,697 | 82,345 129,090
Seaside. ... ...o00n. .| 167 &.8 L5, (R (RN SR F 1.6 | 15,683 1,358 17,041
Clamson. ..o vvuiaeaiiia 21 19.6 0.6 L
Mentura. ..o o] 161, 2 751 751 24.9 | 34,741 o007 7,790 12.4 | 27,656 | 44,477 114,664
Yorba Linda....... | 176 13.0 I o i, UL LI - =T 054
Route 79. — - 51.1 (- 7. 3] (R (R (NI oyt 51| 4,159 | 3,568 1,727
Other freeways........ .. BN leensiahailvin it analibse b ki L bt | g e e
7 Y] R LSS 1,342.2 | 720.6 | 9956 383,290 | 101.5 | 95155 | 881 [235,701 546,992 (1,191,158

1 \

jor arterials and collector roads in the
five county LARTS study area is
complete,

Five origin and destination studies
have been completed and are in vari-
ous stages of machine processing,
Several other origin and destination
surveys were conducted in 1961 to
determine the travel characterictics
of special rraffic generators such as
shopping centers, Disneyland, Marine-
land, supermarkets, Los Angeles
County Fair and the Newport Beach
area. A previous origin and destina-
tion survey at Los Angeles Interna-
donal Airport has been recoded ro
LARTS zones.

A land use survey, which includes
an inventory of 1960 land uses in each
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(COST IN $1,000)

LARTS zone, is in progress and
should be completed shortly.

A floor area study of all buildings
three stories and higher in non-resi-
dential use is now in progress. (See
“L.AR.T.S. Study,” California High-
ways aend Public Works, January-
February, 1961.)

Conclusion

The three counties of Los Angeles,
Orange and Ventura, together form-
ing District VII of the State Division
of Highways, are an area of progres-
sive growth and expansion. December
31, 1961 figures indicate 102 incorpor-
ated cities inside the District with an
aggregate population of 5,878,089,
which is an increase of three cities
within the past year and an increase

in population of 151,669 or 2.6 per-
cent. The total population of the Dis-
trict, including incorporated and un-
incorporated areas, is 7,379,000, with
a motor vehicle registration of 3,978.-
700. These same statistics for the pre-
vious year were 6,942,000 population
and 3,840,000 motor vehicle registra-
fon.

The District VII annual freeway-
highway budget drafted by the Cali-
fornia Highway Commission has been
in the §160,000,000 range for the last
two fiscal years. The announced
1961-62 budget was §157,500,000, the
current 1962-63 budget §163,000,000,
Maintaining this level of financing on
a year by year basis without any ap-

+ « Confinved on poge &9
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Record Sampling

By LYMAN R. GILLIS, Assistant State Highway Engineer

Prior to the inauguration of the
record sampling and testing program,
it was generally accepted that road-
bed structural layers were being placed
within reasonable limits of planned
amounts. This deduction was based
upon the observed performance of
control methods and apparent capabil-
ities of the equipment being used.

In 1959 a limited program of record
sampling and testing was initiated in
California on an experimental basis
to learn more of completed roadway
structural sections. This program of
record sampling and testing was ex-
panded as a cooperative program with
the Burean of Public Roads to include
all grading and paving projects com-
plered after January 1, 1960. The
record sampling and testing of the
samples has been done by the Mate-
rials and Research Department on all
major projects including FAS projects,
and the results of these samples are
charted in Headquarters Construction
office.
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A clossup of the drilling machine wsed fo cul cores throwgh completed
concrate pavement in order fo measure layer thickness.

Voriations Greater

After obtaining the results of 2
group of the tests made at the begin-
ning of the current program, it be-
came apparent that the variations re-
ported were greater than had been
generally believed were being ob-
tained. With the additional knowledge
gained through the record resting pro-
gram conducted to date, and the ef-
forts made by the state engineers with
the cooperation of the contractors, a
definite improvement has raken place.
Current test results demonstrate that
most projects are showing minor vari-
ations which are reasonable and prac-
tical with the equipment currently in
predominant use.

During the period from June 1960
until the present, there have been new
methods developed for construction
of highways and, after short experi-
mental stages, the product of a major-
ity of these new processes have been
accepted by the construction industry
and the contracting agency. The new

B e

A hola cut in the completed [ower partion of the sfructural section priar fo
plocing the P.C.C. surfocing loyer. The hole exposes the plones between

Highway Testing Program
Checks Structural Sections

specifications which became effective
January 1960 included new controls
for placing of both treated and un-
treated bases and also required more
stringent controls on other construc-
tion irems.

As has been experienced in the past,
in order to succeed in the highly com-
petitive field of highway construction,
the contractor is always seeking new
methods and equipment which will
permit increased production rates with-
out increasing his costs. The equip-
ment industry is called upon to de-
velop or furnish equipment which will
not only permit increased production,
but will encourage adoption of new
methods and materials to permit pro-
duction beyond those required for
balance of costs.

The contracting

agency in the

meantime is requiring conformance
with specifications. Contract specifica-
tions must be written to allow the use
of new methods and equipment that
will produce the desired resules if

Ry L

each structural layar fram which the foyer thicknesses ore measured.
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progress is to be made in highway
construction without forcing contract
prices to increase.

MNew Equipment Adopted

As a result of these incentives, new
equipment has been adopted on state
contracts for spreading untreated base
material and for mixing and spreading
treated base materials, New methods
and equipment have been used on plac-
ing pavement, both asphalt concrete
and portland cement concrete. All of
these have been placed in operation
and their product accepted since the
1960 Standard Specifications have been
effective.

In order to gain a visnal concept of
the degree of improvement realized
by these improved techniques and
equipment, the accompanying bell-
shaped or, theoretically, normal fre-
quency distribution curves, have been
developed from the record sampling
and testing results obtained in 1960
and compared with those taken
through September 1961,

The many measurements made upon
the completed structural sections were
tabulated in a manner to give the num-
ber of measurements in each .01° in-
crement of variation from the planned
amount for each strucrural layer, The
number in each increment was then
reduced to a percent of the total
samples for the particular period and
structural layer under consideration.
From these actual data reduced to a
percent of the total, the “normal”
or theorerical frequency distribution
curve was mathemartically fitted to the
actual data resulting in the curves
shown. In this manner, all curves are
reduced to a so-called common de-
nominator and a uniform pattern so
that any curve may be compared to
all other curves on an equal busis.

Meaosured Variation Indicoted

The interval shown on the horizon-
tal or X axis indicares the measured
variation from the planned amount.
For example, where in a particular
project the measurement reported for
a particular structural layer was ex-
actly equal to the planned amount, the
variarion would be recorded as 0.00,
whereas if a particular structural layer
measurement was reported as being
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0.55" while the planned amount for the
same structural layer was 0.50¢, the
variation is indicated as being --0.05",

The vertical or Y axis represents the
magnitude of the number of samples
expressed as a percent of the total for
the period and layer involved for each
increment of wvariation. In order to
judge the relative degree of improve-
ment, an optimum conditon would be
a condition where all or 100 percent
of the measurements were exactly as
planned, in which case all points
would lie along the line extending
vertically from the 0.00° interval on
the horizontal axis, and the wvertical
line would extend to the 100 percent
point on the vertical axis,

The mode is the value of the inter-
val upon which the greatest number
of samples fall. This value is reported
for each comparison period and struc-
tural laver presented in the graphs.
As the mode approaches the 0.00° or-
dinate or optimum condition on the
horizontal axis, it indicates that more
samples are being measured closer to
the planned amount.

Standard Deviation Presented

In addition to the mode, the stand-
ard deviation is presented for each
cutve. The standard deviation is a
mathematical measure of the average
deviarion from the mean. In ecurves
showing a normal distribution, such as
those presented here, the mode is
equal to the mean, If a distance equal
to the standard deviation is measured
from baoth sides of the mean along the
horizontal axis, approximately 68 per-
cent of the samples will be wichin
these limits. As the standard devia-
tion becomes smaller then it indicates
that the variation berween samples is
smaller, Another wayv of describing
the significance of the standard devia-
tion is that as the value of the standard
deviation becomes smaller, it indicates
that the samples are being grouped
closer to the mean.

Each graph presents a dashed line
curve based upon data obtained in
1960 with a solid line curve super-
imposed on it based upon dara ob-
tained in 1961. Separate groups of
charts are presented for the asphale
concrete structural sections and for
portland cement concrere strucrnral

sections with each group showing the
variations from planned thickness for
the surfacing, base, and subbase layers.
For ease in comparing the same rela-
tive layer of the structural section,
the graphs are arranged so that the
thickness of the asphalt concrete sur-
facing may be compared with the
thickness of the portland cement con-
crete surfacing; thickness of base un-
der asphalt concrete pavement with
thickness of base under portland ce-
ment concrete pavement; and thick-
ness of subbase under asphalt concrete
with thickness of subbase under port-
land cement concrete.

Reader Moy Confirm

With this brief background of the
meaning of the charts, the reader may
confirm the following evaluation of
the record rest results. An examination
of the various charts presented indi-
cates that the samples taken in 1961
in every case showed improvements
over those taken in 1940, This is evi-
denced by the mean or mode ap-
proaching the optimum ordinate of
zero variation from the planned
amount. It will be noted that this im-
provement is evidenced for each of
the 1961 layers. In addition, the stand-
ard deviation for 1961 is less than that
computed for samples taken in 1960,
indicating less variability in each case.
This indicates a condition of improve-
ment along not one, but two phases
of the operation, namely that the
planned amount is being approached
and it is being approached with less
variation between samples.

The above evaluation can only re-
sult in the conclusion that improve-
ment is being achieved in the produc-
tion control phase of construction,
Improvement of this nature can only
be the result of the combined co-oper-
ative efforts of both the contractors
and state construction personnel,

Through this research and combined
effort a measure has been obrained of
practical chickness tolerances which
are consistent with available equip-
ment and developed methods.

The resulting knowledge of praeti-
cal tolerances will assist in preventing
thickness deficiencies in base and sur-
facing and will provide a better basis
for structural design.
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Extra |_a Nes

By DAVID E. CURRIER, Resident Engineer

A rotal four miles
DISTRICT of new four-lane
III chain control and
truck passing sec-
rions completed last
summer on US 50
in central and east-
ern El Dorado
County proved
their worth this
winter in expediting traffic during the
heavy snow season,

The six locatdons are shown on the
WO accompanying maps.

The route berween Placerville and
Lake Tahoe, adopted in 1895 as Cali-
fornia’s first section of state highway,
rraverses the Sierra Nevada range and
is heavily traveled by trucks (14)%

The sasthound chain confrol lane en US 50 of
Strawberry during @ snowstorm on February 6.

percent of total volume), both inter-
state transports and local logging and
rmber rigs operating in the surround-
ing forests,

Also, the increasing development of
subdivisions and recreational facilides
in the Echo Summit-Lake Tahoe re-
gion has made it 2 major vear-round
residential and vacation area—resulting
in growing traffic volumes which are
especially heavy on weekends.

Berween Placerville and Nevada, a
distance of about 63 miles, US 50 is
mainly two-lane conventional high-
way of inadequare width and mini-
mum shoulders. Exceptions are the
stretches from Placerville to east of
Camino and from Pollock Pines to
Riverton which are four-lane express-
ways., Funds for any extensive free-
way construction are not considered
imminent.

Passing, Chain Control Areas
On US 50 Prove Their Worth

Rowte Elevotions

From the 2,000-foot elevation at
Placerville, the route climbs to abour
3,700 feer ar Sportsmans Hall and
peaks at around 4,200 feet a short dis-
tance east of Pollock Pines. The de-
scent to Riverton takes motorists to
abour 3,200 feet where the road crosses
the south fork of the American River
and begins climbing to Kyburz at
4,100 feer. From there it is a continual
upgrade to approximately 6,200 feet
at Twin Bridges. Further east is the
top of Echo Summit at 7,377 feet.

The resule of the two peaks and in-
tervening valley is that the snowline
is sometimes such that chains are nec-
essary to negotiate the climb in the
Sportsmans Hall-Fresh Pond area, vet
there will be tractionable pavement on
the approximately 15 miles to Kyburz
where chains will be again required.
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The new widened sactions of US 50 befween Sacromenio ond Lake Tahoe are fndicoted on the ohove mop. Locations 1, 2 and 5 are choin confrol oreas;

Another result is the larger number of
chaining areas than ordinarily would
be found along a route of this length
and elevation,

The six new facilies extend and
widen previous chain control and pass-
ing lanes which had become inade-
quate due to the increased traffic.

Because of the insufficient length
and width of these former chaining
lanes, cars often parked on the high-
way irself, causing hazardous situa-
tons. The new lanes range from 1,700
to 2,100 feet with widths the same as
passing lanes. During snowfree months

Locatians 3, 4 and & are possing fane oreos.

these can also be used as turnouts for
trucks and other slow-moving vehic-
les. Shorter chain changing lanes still
exist at four other locations.

Former Lanes Inodequats

The former passing lanes were short
three-lane sections which became in-
adequate to speed up the long slow-
moving queues of cars that formed
behind trucks and trailered vehicles
on some of the sustained grades along
the route. Each year it was taking
longer and longer to drive across El
Dorado County, both in summer and
winrer.

A poriion of the Twin Bridges passing Jones being used ws o choining orea for the cfimb over Echa
Summit. The cars are heoded sod,
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These passing lanes now range from
4,200 to 4,900 feet in length and per-
mit passing for both eastbound and
westhound traffic simultaneously. In
effect, each new section provides
nearly a mile of four-lane highway
with excellent vertical and herizontal
sight distance.

In addition to eliminating much of
the former congestion, providing safer
parking areas for mounting and re-
moving chains, and lessening the driv-
ing time berween Placerville and Lake
Tahoe, the improved facilides will
also reduce maintenance costs at Twin
Bridges.

Formerly there was a vertical cut
through a rock outeropping about 250
feet in length and averaging 20 to 28
feet in depth. During snowstorms
wind would funnel through the cut,
piling up extremely heavy drifts
which closed the road. Rotary plows
were useless because the vertical cut
permitted no throw space. The drifts
had to be repeatedly removed by te-
dious and time-consuming push plow-
ing with rruck-mounted blades and
motorgraders, Widening the ent and
flactening the slopes by extensive
blasting now allows rotary snow re-
moval, frecing personnel and equip-
ment for other troublesome areass.

Structural Section

In general the structural section of
the widened areas consists of three
inches of asphaltic concrete on a lime-
rreated base which is eight inches
deep under passing lanes and six
inches under chain control lanes. At
the same trime, the existing highway
was given a one- to three-inch blanket
for the length of each location.

California Highways and Public Works



The use of lime-treated base on a
heavily traveled highway is unusual in
Districe I11 and was done on an exper-
imental basis, Lime was added to dry
aggregate in the proportion of five
per cent by weight of dry material,
and mixed in one laver for the six-
inch sections and in two layers for
the eight-inch depth. Prior to surfac-
ing, the base was primed with SC-2 at
the rate of .25 to 0.35 of a gallon per
square yard with good penetration.

The lime was spread using a modi-
fied asphaltic concrete spreaderbox
chained beneath bottom-dump trucks
and drapged along the grade. This
proved to be an unsatisfactory tech-
nique for several reasons: The grade
had to be compacted before the box
could be pulled over ir. Once it
started, the lime had a tendency to
flow like water, spilling over the box
to the extent that the amount of Jime
spread depended on the speed of the
truck, the gate opening, and the set-
ting on the box.

Spreading Control Necded

A more positive control of spread-
ing rate needs to be developed, per-
haps similar to the augering method
used for cement. The modified
spreader box was used because it was
discovered that it takes an excessive
amount of time to transfer lime
through a standard eight-inch cement
bazooka to a distriburor truck, appar-
ently duoe to its lighter weight (35
pounds per cubic foot) and other
physical properties.

Afrer the lime had been spread, the
base was scarified and shaped into one
or mare windrows which were mixed
with a Woods-Pettibone Model 34
Mixer. Warter was added at the mixer
in the amount normally required for
optimum moisture, However, com-
paction was very difficult until more
water was added. The treated material
was bladed to one side and compacted
in thin lifts by pneumaric, segmented,
and vibratory tvpe rollers. None was
successful when the marerial con-
tained normal optimum moisture. All
were successful when additional mois-
ture was introduced into the treated
material,

The contractor found it difficult to
mix the full depth in some areas due
to inadequate scarifving and it was
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Leaking west of passing lones of Location & near Twin Bridges. The photo wos foken of the beginaing
of February before the heavy snows bagan. By mid-March the snow pack hare wos 4% inches,

necessary to remix. Where this was
required, the treated base broke out in
good sized chunks which had to be
crushed with a 26-ton segmented
wheel roller.

Samples Tested

Samples of lime were taken from
each truck to be tested at the jobsite
the first day and at the Sacramento
materials lab on following days to
check for the specified 85 per cent
minimum of calcium hydroxide. All
tests were satisfactory with the aver-
age above 90 per cent.

Depth of lime treatment was
checked by dribbling phenolphthalein
down the sides of test holes. The solu-
tion rurns red in contact with lime;
otherwise it is colorless. This test
worked very well.

Because of the grear distance (31
miles) from one end of the project to
the other and due to the high traffic
volumes, the contractor experienced
some difficulty in maintaining a bal-

anced operation and production rates
were low. However, this was antici-
pated because of hazardous blasting
conditions, heavy traffic problems
with time lost in equipment delays, the
scatrered locations, and the mountain-
ous location of the project. And it
was reflected in higher than usual unit
prices,

The contract was done as a joint
venture of 1. L. Croft & Son, Inc., and
Union Construction of California, of
Saugus, at a cost of §510,000,

TUNNEL 40% COMPLETE

The Division of San Francisco Bay
Toll Crossings reported that in March
the lowering of the upper deck pave-
ment through the Yerba Buena Tunnel
of the San Francisco-Oakland Bay
Bridge was 40 percent complete. The
Division had five contracts of a total
value of $23,087,441 under way in the
project to convert the bridge to one-
way traffic on each deck.
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TFIE. EVER-INCREASING problem of the
city, and what to do about transpore-
ing its people and goods, was echoed
in the addresses of speaker after
speaker ar the Fourteenth California
Street and Highway Conference this
vear.

Hundreds of state, county and city
traffic engineers, as well as representa-
tives of many private organizations,
artended the three-day meeting Janu-
ary 25-27, on the University of Cali-
fornia at Los Angeles campus. The
meeting was sponsored by the Insti-
tute on Transportation and Traffic
Engineering and the University Ex-
tension, University of California,

Many Well Known Speakers

Speakers included Rex M. Whitton,
Federal Highway Administrator; State
Senator Randolph Collier, Chairman
of the Transportation Commirtee;
State  Assemblyman  Jack Beaver,
Chairman of the Assembly Transpor-
tation and Commerce Committee;
Douglas J. Carroll, Jr., Direcor, Chi-
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cago Transporration Study; Richard
Zettel, Research Economist, 1. T.T.E.;
Joseph E. Havenner, General Man-
ager, Auromobile Club of Southern
California; Carl Fritts, Vice President,
Auromobile Safety Foundation, Wash-
ington, D.C,; Ellis L. Armstrong,
President, Better Highways Informa-
tion Bureau, Washington, D.C.; and
Captain Joseph A. McHenry, US.
MNavy, retired, Assistant Viee Presi-
dent of ]. H. Pomeroy & Co., Inc.
Many city, county, and state engi-
neers presented papers in the various
discussion groups held during the
afternoon sessions.

In the opening address, Mr. Whit-
ton spoke on Highway Transporta-
rion Planning, but generally confined
his talk to aspects of such planning in
urban areas. Speaking of the current
tendeney to blame our urban trans-
portation problems on the antomobile,
Mr. Whitton said:

“If 1 were going to try to fix the
blame for what has happened in our
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cities, I'd be inclined to pin it not on
the Durvea Brothers, who built the
first automaobile in 1893, but on Elisha
Graves Ots, In case vou don't recog-
nize that name, Ots built the first
passenger elevator, in New York Cicy
back in 1837, He is the man who
launched the wertical transportation
system which made high-rise build-
ings pracrical. 1 conclude then, that
the elevator is responsible for urban
congestion.

“Now this may seem a litele silly
to you, but it's no worse than blaming
the automobile. For better or worse,
the elevator has helped ro change our
way of life and it is obviously here to
stay . ..

Avtomobile Here to Stay
“I'm satisfied that the automobile is
also here to stay,” Mr. Whitten said,
“and we must plan accordingly . . .
Our urban areas—and our highways—
have grown like Topsy, in many cases,
without guidance or pattern. It is cer-
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This model shows the distribution of the 10,212,000 person trips mode in the Chicogo study orea on an
average work day in 1956, The highest blocks represent 144,000 frip destinefions per quorter sguore
mile grid, the lowest blocks 5,000, the shoded areas less than 5,000 but more than 2,500,

tain that they are going to keep on
growing . . . Highway planning ob-
viously must be a part of broader
transportation planning, which in turn
must be a part of general planning of
the urban area as a whole.

“This is not primarily an area for
isolated, ivory-tower research, how-
ever,” Mr. Whitton stated. “The cities
and their people are necessarily our
laboratories.

“Ar the risk of belaboring the ob-
vious, | reiterate that co-operation is
going to be the foundation of any
success we may achieve in planning
and in putting that planning to use.
All who are concerned must pur
aside emotional attitudes and snap
judgments. Only through harmony,
murtual respect, acceprance and use of
real and unvarnished facts, and also
the willingness to make honest com-
promises, can we hope to attain suc-
LT

Senator Collier reviewed legislation
of recent vears, and said that three
major goals had been accomplished:
(1) modernization of the Mayo for-
mula (for distribution of state high-
way construction funds) should be
satisfactory for a long time to come;
(2) establishment of a State Highway
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Transportation Agency (although the
Senator would have preferred a trans-
portation agency he said) and (3) pas-
sage of Senare Bill 1217 which pro-
vides §100,000 for highwal safety
research.

“From what [ have seen,” the Sen-
ator said, “a thoughtful program is be-
ing developed in several promising
directions; and the departments in-
volved are working more closely to-
gether and with other specialists than
ever before,

State Freeway Progrom

“The magnitude of our state free-
way program is staggering,” Senator
Collier said, “and bears constant re-
peating—more than 12,000 miles of
limited access highways costing more
than $10.5 billion and designed to ac-
commodate 17 million vehicles. . . .

“The important thing is that we
remember the basic reasoning upon
which the program was predicated:
First, that a statewide freeway system
will provide the best bargain for those
who pay the bill-faster, safer, and
more economical transportation serv-
ice. Second, that the establishment of
our basic arteries and early acquisition
of the necessary rights-of-way will be

least disruptive to our economy in the
short run and most beneficial in the
long run. We cannot allow this pro-
gram to be interrupted.”

The Senator discussed tax legisla-
tion and possible rax measures at some
length, concluding thar the defeated
1961 proposal for financing local
roads must be said to be one that
would have “added another dull patch
to a crazy quilt of intergovernmental
fiscal relations in the highway field. A
bold new program—one thar stirs the
imagination — may have a better
chance.”

Assemblyman Beaver, as Chairman
of the Assembly Transportation and
Commerce Committee, emphasized
the importance to local officials of
keeping their Assemblyman informed
on road matters. He urged particular
attention to educating newly elected
representatives on statewide problems,

Los Angeles Regional Transportation Study

On Friday morning, Fritz Zapf,
City Engineer of Pasadena, discussed
the benefits of the Los Angeles Re-
gional Transportation Study, more
commonly called “LARTS,"” which is
being co-ordinated by the California
Division of Highways, with co-opera-
tion from the Federal Burean of Pub-
lic Roads. Participating counties are
Venrura, Los Angeles, Orange, San
Bernardino, and Riverside, with 110
cities in these counties also participat-
ing.

The purpose of the LARTS study
is to determine the transportation
needs of the area for 1960, 1955, 1970,
1975, and 1980, with some extrapola-
tion into the future bevend 1980,
Modern high-speed computers and the
latest study techniques are used to
analyze and relate the movement of
persons and goods to land use,

From this study a land use model
will be developed to project and dis-
tribute changes in population, employ-
ment, and land development. Factors
used in arriving at these analyses are
distribution of past, present, and pro-
posed land use; employment; popula-
tion; land costs; topography; and the
availabilicy of water, sewers, high-
ways, etc.

Mr. Zapf pointed out that approxi-
mately & million persons are now liv-
ing in the area encompassed within
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the study, and that by 1980; 15 million
people will inhabit the area. There are
currently 4 million motor vehicles in
the area under study which will in-
crease to about 8 million in 1980, In
terms of area and numbers, this trans-
portation study is by far the largest
undertaking of its kind in the world.

Continwous Planning Operation

“The study is intended to be a con-
tinuous planning operation,” Mr. Zapf
said, “utilizing new dara ar regular
intervals and leading toward greater
refinements of study techniques. The
first two-year phase of this study will
be oriented primarily toward vehicu-
lar travel, including trucking and mass
transit. Subsequent phases are planned
to include the possibility of other
modes of travel and any other likely
innovation in the movement of people
and goods.”

Four basic and immediate uses of
the study are (1) furnishing a pattern
for the movement of people and goods
in the area during the study years; (2)
analysis of the vehicular transportation
needs on a local and regional basis, as
well as daily traffic volumes on free-
ways, major arterials, and collector
streets; (3) evaluations of present and
future land use plans, as proposed by
local planners in terms of transporta-
tion needs; (4) detailed information
on population, employment, motor ve-
hicle ownership, etc.. plus an inven-
tory of land use for every local com-
munity concerned,

The other featured speaker Friday
morning was Dr. Douglas J. Carroll,
Jr., Director of the Chicago Area
Transporration Study.

In the Chicago study much concern
has been given to intercity movement
which develops at entries to the 30-
mile square area. Airports, docks, and
railway stations are all considered en-
tries or “gates” to the city.

Special charts of desire lines have
been made by a magnetic tape process
which gives a very fine white line on
the black background for each trip,
The result, as Dr. Carroll pointed out,
is somewhat as though each vehicle
had a small light on its top and was
photographed at night from several
miles above the city with a ome ex-
posure. Dr. Carroll showed slides of
these charts, also slides of a special
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three-dimensional mode] of destination
studies which adds a thin laver for
each vehicle destined for thar spot
When the study is complere, the
three-dimensional representation bears
a startling resemblance to a city sky-
line with tall skvscrapers in the ciry
center, '
Public Transport

In the Chicago area, public trans-
port handles most of the movement
of persons who work in the city’s
center. This is because Chicago is a
relatively old city compared to West
Coast cides, and the development of
transportation routes in the early days
stimulated  residential  development
along their lines, The study shows
that this pattern will be about the
same in 1980. The great increase in
automobile traffic in the same period
must be met by development of new
high-speed routes with limited access
which draw traffic off the city streets
where the bulk of deaths and acci-
dents occur.

Doctor Richard Zettel, Research
Economist of the Institute of Trans-
portation and Traffic Engineering,
talked on intercity freight transport
which he said was harrassed by ex-
travagant claims and counter claims,
One of the dangers that Dr. Zeteel
fears in urban planning is an increas-
ing tendency toward considering ur-

ban freight transport as separate from
£Cconomic transport.

Piggy Back Leadings

In Dr. Zettel's opinion, the inter-
city rransport of goods will continue
to be generally by truck and gener-
allv short haul. In this connection, he
pnintcd out that the extravagant esri-
mates a few vears back on the poten-
tial of “piggy back™ freight move-
ment probably would not be realized.
Piggy back loadings today are run-
ning about §50,000 to 600,000 per
vear, but this figure may be tapering
off, and even now represents less than
2 percent of truck freight movements.

Keynote speaker on Saturday morn-
ing was Ellis L. Armstrong, Head,
Better Highways Information Bu-
reau, Whashington, D.C. Mr. Arm-
strong’s talk was on “Government
Conerols on  Federal-aid Highway
Projects.” “To survive,” Mr. Arm-
strong said, “a program must be in
the public interest, and must advance
the basic fundamental goals and prog-
ress of the public. No program or
service, no method of providing the
program or service, or for that mat-
ter, no part of our government itself,
has an nherent right to be perpetu-
ated unless it is to the public advan-
tage—and unless it is so understood
by the public.”

This groph summaorizes the concentrotion of overoge weekly frovel by rapid tronsit, by bus, by
autemobile drivers ond possengers in the Chicage study area.
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President Designates May 20-26;
Governor Sets State Observance

Highway Week

The week of May 20-26, 1962, will
be observed in California and through-
out the nation at the second National
Highway Week, having been so pro-
claimed by President John F. Ken-
nedy.

Keynote for California’s observance
was set by Governor Edmund G.
Brown in a statement issued in April
(see adjoining columm).

Organizations interested in the high-
way program in California, particu-
larly in the southern part of the state,
are planning various events to high-
light the observance, as was done last
vear. Emphasis in many areas will be
on local highway progress.

District offices of the Division of
Highways are co-operating in the ob-
servances in various communities,

Text of the President’s proclamation
follows:

“Warreas our Nation, with its ex-
panding economy and growing popu-
lation, is largely dependent on its
highway network for the safe and ef-
ficient movement of people and
goods; and

“Whereas the inadequacies of our
present highway network are respon-
sible in large degree for one of the
great American tragedies of onr time
—the costly and inexcusable annual
toll of deaths and injuries on the high-
wavs; and

“WhHhereas the Congress, at my re-
quest, last year made financial pro-
vision for completing the finest road
network the world has ever seen,
geared to our future as well as present
needs; and

“Whereas the American people
should be reminded of their vital in-
terest in this program and the bound-
less benefits it will produce:

“Now, Tuererorr, I Joan F, Ken-
NEDY, President of the United States
of America, do hereby proclaim the
week of May 20-26, 1962, as National
Highway Week in recognition of the
vital role of highway transpartation in
our way of life; and 1 urge the Gover-
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California'a more than 9,000,000 registered motor vehicles make

thia a highway-minded and highway-oriented atate,

It 18 not

surprising that we have the fineat state network of toll-free,
pay-as-we-go modern highways in the nation, with 2,400 miles of
divided highway in operation, most of it of the freeway type.

¥We have thousands more milea under conatruction or on the drewing
boards in accordance with a well-established, Iong-range plan.

The efficlent moblllty which these freeways give ua is gratify-

ing but 1t is not the whole story.

We are bullding every pos-

sible safety featurs Into them--and they are saving hundreds of

lives every year.
g8 the motorist.
functicnal ,

We meke them serve the whole community as well
We insist that they be attraective as well as

President Kennedy, in his proclamaticn of May 20-26, 1962, as
Naticnal Highway Week, cited the "boundless benefits" our plan-

.ned road network will produce when 1t is completed.

Californians

have slready resped substantisl benefits in terms of lives, time
and money saved &snd jobs snd opportunity enhanced through the
freeweys and other modern highways we now have.

As Oovernor, I encourage all interested groups and individuals
in California to take part in the eventas scheduled in cbservance
of National Highway Week, and espeeially to take this cccasion
to inform themselves more fully concerning the progress of our
Btate Highway Program and its importance to our safety and

prosperity,

Al £y o

EDMUND G. BROWN, Governcr

nors of the States and mavors of cities
to issue similar proclamations,

“I alsp ask the appropriate officials
of the Federal, State, and local gov-
ernments, as well as public and privare
organizations and the general public,
to join in observance of this significant
OCCasion.

“Dhuring this period I encourage all
Americans to consider and appreciate
the value of highway transportation to
their own activities and to our na-
tional welfare,”

As was the case in 1961, the nation-
wide effort to ohserve National High-

way Week has been given major im-
petus by the Better Highways Infor-
marion Foundarion. This is an organi-
zation based in Washington, D.C,, and
interested in the cause of highway im-
provement.

The B.H.LF., in literature, posrers
and radio and television programs, has
called acrention to the fact that “Better
Highways Now—Save Lives, Time
and Money” as a theme for Nadonal
Highway Week this year. Ellis L,
Armscrong, former U. 8. Commis-
sioner of Public Roads, is president of
B.H.LF.

California Highways and Public Works



HIGGINS LEAVES; BURRILL IS SUCCESSOR

E. Roy Higgins, who has been
supervising the fiscal aspects of Cali-
fornia's state highway program for
the past 31 vears, retired from stace
service on Febroary 28,

Appointed to succeed him is John
C. Burrill of San
Francisco, who re-
cently terminated a
24-year career as
an officer in the
U.S. Navy.

Higgins® total
length of state
service is 40 years,
He is a charter
member and past

i

E. ROY HIGGINS
president of the California State Em-
ployees Association and has been ac-
tive in a wide range of state and civic
affairs in the Sacramento area.

Higgins was born
and raised in
Healdsburg, Sono-
ma County, and
received his bache-
lor of arts degree
from the Univer-
sity of California
in 1919 after serv-
ing in the Army in
World War L. JOHN C. BURRILL

His first accounting jobs were with
the U.S. Shipping Board and a steam-
ship company. He became an ac-
countant for the State Department of
Finance in 1922 and moved to the
Department of Public Works as chief
accountant in 1928, Three years later
has was named comprtroller.

At that time the Division of High-
ways had a rotal annual budget of
about $30,000,000. The division's cur-
rent annual budget, covering a wide
range of functions, is more than $650,-
000,000. Higgins has had the responsi-
bility for planning, organizing and
directing the accounting and other
fiscal operations for the division. He
has also been responsible for investing
available state highway funds in short-
term interest-bearing securiries, and
for administering revenue bond issues
of the California Toll Bridge Au-
thority.

Higgins was one of the founders of
the California State Employees Associ-
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ation in 1931 and has been active in its
affairs ever since, including a term as
state president in 1935. He also helped
organize the State Emplovees Credit
Union Noa. 1in 1932, has continuounsly
been one of its directors, and became
its president in 1960 after nine years
as vice president.

When the City of Sacramento toolk
over operation of bus service in rhe
area in 1955, Higgins was appointed
by the City Council as a member of
the new Sacramento Transit Author-
ity. He has since been twice reap-
pointed, and has served a term as
chairman.

He has served on the execurive
hoard of the Golden Empire Couneil,
Boy Scouts of America, since 1941 and
as president of the Golden Empire
Council, his service being recognized
by the Silver Beaver Award; director
for several vears of the local United
Crusade and its predecessor, the Com-
munity Chest; membership on the
Sutter Hospital Advisory Committee
since 1952; and director of the Sacra-
mento County Appeals Review Board
since 1945, He is also treasurer of the
Sacramento  Council of the Navv
League. ’

Higgins is a member of the Surter
Club {director for three vears), Uni-
versity Club, Elks, American Legion,
State Men's Club and Sacramento and
Fort Sutter Yacht Clubs,

Since 1928 he has been a member of
the Uniform Accounting Committee
of the American Association of State
Highway Officials.

He and his wife Helen live in Sacra-
mento. They have two children, Don-
ald R. Higgins of San Rafael, a senior
bridge engineer for the Division of
Highways, and Mrs. Shirley ]. Black
of Walnut Creek; and six grandchil-
dren. A freighter trip around South
America is the first item on the Hig-
gins' retirement agenda.

Burrill, Higgins' successor, was a
captain in the U.S. Navy Supply
Corps, serving with the Western Sea
Frontier.

Born and raised in Milwaukee, Bur-
rill was graduated from the U.S, Naval
Academy in 1938 and the Naval Sup-
plv and Finance School in 1941. He
has since held supply, fiscal and other

L.A. AREA FREEWAYS

Continuad from page 57 . . .

preciable right-of-way or construction
cost increases, will assure the sched-
uled completion of the California
Freeway and Expressway System by
1980, as envisaged by the 1959 Cali-
fornia Legislature.

“The California Freeway System
and the National System of Interstate
and Defense Highways enable South-
ern Californians to enjov great mobil-
ity, access to a wonderland of recre-
ational areas, and freedom of choice
as to the location of work, play, resi-
dence and worship,

“California’s Freeways are Yours—
Use them well, and they will serve
vou well” — Automaobile Club of
Southern California.

Including funds already invested, an
estimated $4,367,311,000 will be ex-
pended on 1,342 miles of freeways
within the 1980 planning program in
the district. Completion of these routes
will give Los Angeles County 904
miles of freeways at a cost of §3,406,-
122,000; Ventura County 199 miles at
a cost of $291,100,000; and Orange
County 239 miles at a cost of §670,-
039,000,

administrative posts in the United
States and the Pacific. During World
War II he served as purchasing and
supply officer at Pearl Harbor, with
the Seventh Fleet, and at the U.S.
Naval Supply Depot at Brisbane, Aus-
tralia.

For five years beginning in 1954
Burrill handled interservice purchasing
problems for the entire Navy. His
assignments for the past year, in San
Francisco, have included assistant sup-
ply officer for the 12th Naval District
and his current duties of transporta-
tion officer, assistant logistics officer
and interservice supply officer for the
Western Sea Frontier.

Burrill is married and has three chil-
dren. He was senior tennis champion
of the Pacific Fleet in 1940.

U.5. 99 FREEWAY
The Srate Department of Public
Works has awarded a $672,080 con-
tract for converting a 6-mile section
of US 99 from expressway to full
freeway in Tulare County between
Goshen and Traver.
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District Sta

Appointment of three additional
district engineers, two in the Los
Angeles District and one in the San
Francisco District of the California
Division of Highways, has been an-
nounced by State Highway Engineer
J. C. Womack.

The new appointees, all three pro-
moted from Assistant District Engi-
neer positions in their respective
districts, are:

A. C. Birnie, to
be District Engi-
neer — Administra-
ton, District VII, ©
Los Angeles. £

A, W, Hoy, to |}
be District Engi-
neer — Design, Dis-
trict VII, Los An- |
geles. - a

Haig Ayanian, to A. C. BIRNIE
be District Engineer—Planning, Dis-
trict TV, San Franciseo.

The appointments were effective
April 1, 1962.

Increased volume of state highway
work in the two major metropolitan
arcas, including greater emphasis on
long-range urban transportation plan-
ning, made the additional appoint-
MENES NECESSATY, Womack said. The
changes include some reassignment of
top level staff duties, primarily in the
fields of planning and design.

The state highway construction
budget for the 1962-63 fiscal wear,
including rights-of-way, amounts to
about $163,000,000 in Districe VI,
comprising Los Angeles, Orange and
Ventura Counties; and $103,000,000
in District IV, comprising nine coun-
ties in the San Francisco Bay area.

The top staff organization in Dis-
trict VII will now include four dis-
trict engineers reporting to Assistant
State Highway Engineer E. T. Tel-
ford. G. A. Hill will continue as Dis-
trict Engineer — Planning and A. L.
Himelhoch as District Engineer—QOp-
erations, in addition to the new as-
signments given to Birnie and Hoy.
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In District IV there will be three
district engineers reporting to Assist-
ant State Highway Engineer ]. P. Sin-
clair, R. A. Hayler, who has been
District Engineer—Planning, will now
be in charge of Design, with Ayanian
succeeding to his former ttle. L. A,
Weymouth will continue as Districe
Enginecr—Operations,

Birnie, who moves up to the newly-
cstablished positdon of District Engi-
neer—Administration, is a nadve of
Barre, Vermont. He joined the Cali-
fornia Division of Highways staff in
District 1V, San Francisco, in 1947,
after 13 years of highway engineering
work in his home state and military
service in World War Il with the
Army Engineers.

In Districe IV he worked on high-
way planning and location, particu-
larly for freeways in Alameda and
Contra Costa Counties, and later on
budgets and administration, including
personnel and public information
duties. In January 1960, he was pro-
moted to Assistant District Engineer
—Administration in Districe VII, Los
Angeles.

Birnie is married and has two
daughrers. He lives in Canoga Park.

Hoy, assuming
the newly-estab-
lished duties of Dis-
trict Engineer—De-
sign, has been with
the California Divi-
sion of Highways
since shortly after
his graduation in
civil engineering
from the Univer-
sity of Michigan in 1929. He was born
and raised in Huntley, [llinois.

His career has covered practically
all aspects of highway engineering,
but since his return from military
service in Waorld War 11 as a Seabee
officer he has concentrated in the
fields of traffic engincering, planning
and budgers. He was promoted to As-
sistant District Engineer — Traffic in
1947, transferred to advance planning

Three Named to New Jobs
In Districts IV and VII

duries in December 1949, and was
placed in charge of programs and
budgets in December 1955,

Hoy is a resident of Pasadena. He
and his wife have two sons.

Ayanian, District IV's new District
Engineer—Planning, has spent most of
his California Division of Highways
service, which began in 1937, in the
construction field. He was born in
Niagara Falls, New York, but came
to California as a child and atrended
the University of California at Los
Angeles.

His first engineering job, in 1936,
was as a surveyor’s aid on the Mono
Craters Tunnel project of the Los An-
geles Department of Water and
Power. After joining the Division of
Highwavs the following wvear he

“; worked in the San
Diego and Stock-
ton districts before
being assigned to
Districc VII, Los
Angeles, in 1940,

Afrter returning
| from World War
5 Il service with the

. Seabees, Ayanian
HAIG AYANIAN  was resident engi-
neer on major freeway contracts near
downtown Los Angeles, then served
as a construction engineer for the dis-
trict. In 1956 he was promoted to As-
sistant District Engineer for District
1V, and moved to San Francisco to
take charge of rhat district's construc-
tion program.

Ayanian’s home is in Millbrae. He

is married and has a son and daughter,

NEW L.A. LOOP LINK

A new link in the Los Angeles Free-
way Loop has added another mile to
the route which heads east to the East
Los Angeles Interchange and north-
westerly along the Golden State Free-
way to Lankershim Boulevard in the
San Fernando Valley, a total distance
of 23 miles. The combined cost of the
23-mile loop for both rights of way
and construction was approximately
§183,000,000.
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New Routings

Thirteen freeway rourings and seven
conventional highway routings for
sections of highway throughout the
State were adopted by the California
Highway Commission at its January
and February meetings.

The commission also held a public
hearing in Lakeport on Monday, Feb-
roary 19, in connection with its con-
sideration of a freeway routing for six
miles of State Sign Route 29 in Lake
County between Hopland Road (State
Highway Route 16) and the vicinity
of Wilkerson Road one mile south of
Kelseyville,

One freeway routing adopted was
for the relocation of 9.5 miles of U.S,
Highway 50 in San Joaquin County
between 3.4 miles east of the Alameda
County line and the adopred route for
the Westside Freeway east of Tracy
which follows existing US 50 in thar
area. The adopted route runs through
the northern tip of Tracy.

Another freeway route adopted is
for 6.7 miles of Stare Sign Route 4 in
and near Stockton. The adopted route
is the “Washington-Lafayerte” line
recommended by State Highway En-
gineer J. C. Womack and supported
by a Stockton delegation which ap-
peared before the commission in No-
vember,
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Commission Adopts 13 Freeway,
7 Conventional Highway Routes
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Redwood Highway
In Mendocine County a freeway
routing was adopted for the relocation
of approximately 20 miles of US 101
(Redwood Highwav) between 0.6
mile north of Tan Qak Park and the
Humbaoldt County line. The adopted

To Sen Aofoel

route follows the general course of
the present highway but at a number
of locations is on the opposite side of
the South Fork of the Eel River from

the existing road.
Freeway routings were adopted for
two sections of State Highway Route
. Continued on next page

) SL"
e Elu f— Z
m r<—Jadopted B e ——
ig O ?@ ROUTE i, T [ ﬂ
i fr I g T pape
E %\? = ' - BROADWAT '
B T == -~ |
Al v = oI T ey ) o?:
!'Ir @ ’ ] FEDWOOD 5T 0 g
r EMER J g:w r Cae | Gt =
- o - (&0} | ;
I . -
i AN e |
Bricdge | =
[ FREEWAY ROUTE ADOPTED o,
e,

71



State Architect
Anson Boyd Retires

Anson Bovd, fifth State Archirect
since the division was created in 1907
and for 21 vears Chief of the Division
of Architecture, revired Februvary 21.

Since Boyd's appeintment on June

1940, he’ has SHF-C]"-’:I_‘nEd :hc dcs1gn
and construction of Sl
facilities toraling
over $1 billion, or
about 92 percent of
all work handled
by the division dur-
ing its 54-year his-
tory.

In two decades
he developed the
division's archirec-
tural capacity from a small handful of
men doing work amounting to less
than $2.75 million a vear to an organi-
zation of over 1,000 men and women
in administration, architecture, engi-
neering, and construction supervision,
handling a capital outlay program
amounting to about $100 million an-
nually.

Since World War I1, 30 new hos-
pital institutions, state college cam-
puses, and correctional institutions
have been planned and buile under
Boyd’s supervision.

The facilities of 25 existing institu-
tions have been doubled or tripled in
size and capacity. In addition, numer-
ous office buildings, fish harcheries,
armories, and other facilities, includ-
ing restoration of historic buildings,
have been accomplished,

Since 1940 Boyd’s Schoolhouse Sec-
tion staff has checked the plans of
18,950 school projects with a rtotal
value of $3.5 billion.

Boyd came to California from New
York in 1924, He practiced architec-
ture in Los Angeles, designing build-
ings in California and Hawaii.

He studied archirecture ar the Uni-
versity of Pennsylvania under a Sims
Memorial Scholarship, and attended
the Museun School of Industrial Art
in Philadelphia.

In New York he was a designer in
the offices of McKim, Mead and
White, and York and Sawyer.

Boyd plans to return to private
practice.

ANSON BOYD
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NEW ROUTINGS
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74 in Solano and Napa Counties in and
near Vallejo. One section, 4.2 miles in
length, is between State Sign Route
48 (Sears Point Road) near Lyon
Street and a junction with U.S. 40
near Lemon Street. The existing high-
way on this section is designated as
Sign Route 29. The other section, 4.1
miles in length, is berween Sign Route
29, 1.3 mile north of the Solano-Napa
County line near American Canvon

of Las Flores Road. (Relocation to be
necessary hecause of construction of
the proposed Cedar Springs Reser-
voir.)

San  Diege Conmty—3.4 miles of
State Highway Route 279 in the City
of San Diego. This is a new route
added to the State Highway System
in 1959 and is part of the California
Freeway and Expressway System. It
will provide an east-west connecting

Fart Bropy

Road and T.5. 40 near Redwood
Street.

Orther freeway route adoptions:

Alpine County—6.4 miles of Sign
Route 4-89 between Markleeville and
Woodfords,

Calaveras, Alpine Counties — 104
miles of Sign Route 4 (Ebbetts Pass
Highway) berween Ganns and 2.8
miles east of the Calaveras-Alpine
County line.

Los Angeles County—36 miles of
Sign Route 138 between U.S. 99 south-
east of Gorman and the adopted free-
way route for the Antelope Valley
Freeway (U.S. 6) north of Lancaster.

Placer County—4.2 miles of Sign
Route 49 berween Rock Creek and
0.2 mile south of the Placer-Nevada
County line at Bear River.

Morth of Crestline
San Bernardine Coumty—8.5 miles
of State Highway Route 188 between
5.4 miles northerly of Crestline and
about three quartnrs nf a mile west

Earl W. Hampton, Deputy Chief of
the Division (Architecture and En-
gineering}, has been designated Act-
ing State Architect pending the ap-
pointment of a successor to Boyd.

highway berween a number of exist-
ing and planned north-south freeways.

Shasta, Lassen Counties—Feather
Lake Road (Sign Roure 44) berween
Sign Route 36 five miles west of Su-
sanville and Sign Route 89 near Old
Starion.

Solano County—13.5 miles of Sign
Route 12 berween Denverton and the
Sacramento county line (Sacramento
River) at Rio Vista.

Tulare County—20.4 miles of Sign
Roure 65 in Tulare County between
Avenue 228 at Lindsay and four miles
north of Woodlake.

Conventional highway routes
adopted included:

Mendocing County—Relocation of
nine-tenths of a mile of Sign Route 1
in the vicinity of Mallo Pass Creek
five miles north of Manchester. Will
eliminate curves,

San Luis Obispo County—For por-
tions of State Highway Routes 125
and 137 between the Salinas River east
of Atascadero and a tenth of a mile
west of Huer Huero Creek, The rout-
ing follows the Creston-Eureka Road
and its adoption is in effect an ex-
change of roads with San Luis Obispo
County.
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HOWARD WOOD RETIRES; SWEET APPOINTED

Howard C. Wood, Principal Bridge
‘ngineer in charge of the maintenance
and operation of state-owned roll
hrfdgﬂ in California, retived March
20, after 32 years
of state service.

Wood's  succes-
sor will be Charles
L. Sweet, now As-
sistant  (perations
Engineer for the
Bridge Department
of the State Divi-
sion of Highways
in Sacramento.

H'Wl'ﬂ C. wooD
The bridges under Wood's juris-

diction include the eight-mile-long
San Francisco-Oakland Bay Bridge,

the twin Carquinez Brid
mond-San  Rafael
Bridge, the San
Mateo - Hayward
Bridge and the
Dumbarton Bridge.

These bridges
have come to play
a vital role in the
highway transpor-
tation and traffic Il
picture in the Bay  CHARLES L. SWEET
area, carrving more than 62,000,000
vehicles in a single year. The Bay
Bridge alone handles 110,000 cars on
an average day with some peak daily
counts as high as 133,000,

Wood's successor will also have un-
der his charge the maintenance and
operation of the Benicia-Martinez
Bridge as soon as it is completed later
this year.

Wood came to work for the Stare
in 1929 with the Division of High-
ways in Sacramento. He was a design
engineer on the San Francisco-Oak-
land Bay Bridge from 1931 to 1939,
He was appointed a Senior Bridge En-
gineer in 1933 and assigned to his
present position in 1941. He was pro-
moted to Principal Bridge Engincer in
1945,

Wood was born in Danville, Contra
Costa County, where he attended
grade and high school. He served with
the US. Army during 1918 afrer
which he went to the University of
California at Berkeley where he re-
ceived his B.S. in civil engineering,
graduating with high honors includ-

the Rich-
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ing membership in two honor fra-
ternities, Phi Beta Kappa and Tau
Bera Pi.

After graduation he was inspector
of construction on  the Carquinez
Bridge, built as a private toll bridge
and purchased by the State in 1951.
Later, he was assistant engineer on the
construction of the Bucks Creek
Power Plant on the Feather River.

Wood and his wife, Bernice, live
in Berkeley.

He is a member of the American
Society of Civil Engincers, the Com-
monwealth Club of California, the
Pan American Society and Sigma X,

Sweet, the new engineer in charge
of toll bridges, was born in Belling-
ham, Washington, and is a graduate
of Rensselaer Polytechnic Institute of
Troy, N.Y.

He started work with the State Di-
vision of Highways in San Diego in
1928 and rtransferred to the Bridge
Department the following vear.

From 1931 to 1942 he served as as-
sistant resident and then resident en-
gineer on many bridge construction
projects/both in Southern and North-
ern California.

During World War 11 Sweet was a
licutenant commander with the Navy

Seabees.

In 1947 he was appointed construc-
tion supervisor for Northern Califor-
nia for the Bridge Department and
in 1950 was promoted to supervising
bridge engineer in charge of county
and co-operative projects. He was ap-
pointed Assistant Operations Engineer
in 1953,

Sweet is a member of the American
Society of Civil Engineers.

He and his wife, Isabelle, live in
Sacramento. They have a daughter,
Mrs. George Selleck, of North Holly-
wood.

FREEWAY JOE AWARDED

The State Department of Public
Waorks has awarded a $2,181,642 con-
tract for grading and paving on 5.6
iles of four-lane freeway on US 101
in Mendocino County berween Ford
Road near Ukiah and one-half mile
south of Forsvthe Creelk.

G. N. Cook Served

Five Division Chiefs

George N. Cook, ]Jr., of Sacra-
mento, administrative assistant to the
State Highway Engineer and assistant
secretary of the California Highway
Commission, retired February 1 after
40 years with the bmre Division of
Iltghwavs L

Cook first went
to work for the di-
vision in 1922 as a
senior clerk in the
highway  mainte-
nance department
at the Sacramento
headquarters. In
1924, he was ap- ) e
pointed  secretary GEORGE M. COOK
to then Srate Highway Engineer R.
M. Morton.

He has been secretary or assistant
to  every state highway engineer
since then.

Coolk also was appointed Assistant
Secretary of the California Highway
Commission in 1937,

In this post, he received and proc-
essed countless legal documents, spe-
cial reports, hearing transcripts and
other papers, plus the heavy cor-
respondence required in connection
with the wvarious commission respon-
sibilities such as the adoption of free-
way roures and the budgeting of high-
way funds.

He has also assisted with arrange-
ments for hundreds of appearances by
groups and individuals before the
Highway Commission,

A native of Sacramento, Cook grad-
uated from Sacramento High School
in 1917 and was in the U.S. Army dur-
ing World War L

He is a member of Sacramento Ma-
sonic Lodge 40, Post 61 of the Amer-
ican Legion, and the Sacramento
Trade Club. He is a charter member
of the California Stare Employees As-
sociation.

He is being succeeded in the admin-
istrative gssistant and assistant secre-
tary posts by Robert T. Martin, for-
mer administrative assistant at the
Division of Highways District 11 office
in Marysville.
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RETIREMENT FOR 89 HIGHWAYS WORKERS

The Division of Highways has an-
nounced that the following 89 em-
ployees have retired since the previous
list which appeared in the September-
October, 1961, issue of the magazine:

Headquarters Office

Neil T. Austin, Associate Chemical
Testing Engineer, 32 years; Wm.
Bock, Supervising Highway Engineer,
41 years; George N, Cook, Adminis-
trative Assistant, 38 vears; Robert V.,
Cozier; Highway Engineering Tech-
nician 1, 15 years; Coral E. Davis, Su-
pervising File Clerk 1, 39 years; Her-
bert 5. Marshall, Assistant Highway
Engineer, 36 vears; Ruth C, Nelson,
Calculating  Machine Operator, 20
vears; Lucy H. Sanchez, Intermediate
Clerk, 15 years, James W. Trask, Dep-
uty State Highway Engineer, 33 years;
Mary A. Close, Accounting Techni-
cian II, 19 years,

District |

George D. Hanson, Highway Main-
tenance Man TII, 26 years; Tollie G.
Hinton, Highway Maintenance Man
II, 34 years; Ivan G. Lawson, High-
way Maintenance Man II, 26 years;
Lee R. Redden, Senior Highway En-
gineer, 39 years; John P. Smith, High-
way Maintenance Man III, 32 vears;
Ernest C. Larsen, Highway Equipment
Operator-Laborer, 37 vears.

District Il

James W. Curlee, Highway Main-
tenance Man I, 27 vears; William H.
Easley, Highway Field Office Assist-
ant, 38 years; Guy S. Higgins, High-
way Maintenance Man III, 33 years;
Harry W. Jerden, Carpenter, 17 years;
Harold P. King, Highway Equipment
Operator-Laborer, 14 vears; Paul K.
Miles, Highway Maintenance Man 11,
25 years; Herbert H. Prather, High-
way Foreman, 33 years; Harry E.
Sheffield, Highway Equipment Oper-
ator-Laborer, 30 vears; Ora E. Smith,
Highway Maintenance Man I, 29
years,

District 1l

James C. Cleek, Highway Main-
tenance Man [, 27 years; John A, Har-
die, Highway Foreman, 39 vears; FEd-
ward J. O'Donnell, Highway Tree
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Maintenance Foreman, 23 vears; Her-
bert A. Sale, Highway Foreman, 22
years.

District IV

John G. Barnes, Associate Highway
Engineer, 16 vears; George L. Beck-
with, Senior Highway Engineer, 32
vears; James G, Burke, Highway
Bridge Maintenance Foreman, 33
vears; Cyrus R. Bumns, Associate
Highway Engineer, 33 years; Renben
E. Freitas, Highway Maintenance Man
I, 29 years; Leo Immel, Highway
Maintenance Man I1, 27 vears; Cather-
ine ]. Moriarty, Supervising Clerk I,
33 wyears; Henry A. Simard, Associ-
ate Highway Engineer, 39 years; Har-
old A, Summers, Senior Highway En-
gineer, 31 vears; Wilford W. Coles,
Highway Engineering Technician T,
31 wears,

District V

Lawrence P. Davis, Associate High-
way Engineer, 29 years; Edwin J. Eg-
gler, Highway Foreman, 25 vears;
Marthew L. Miller, Highway Maint-
enance Man II, 16 years; Manuel L.
Pimentel, Highway Equipmept Oper-
ator-Laborer, 19 vears; Louise D,
Waltz, Supervising Stenographer T,
19 years; Claude 5. Young, Account-
ing Technician I1[, 35 vears; Clarence
C. Canham, Highway Equipment Op-
erator-Laborer, 31 years.

District VI

Michael J. Gilevich, Highway Fore-
man, 28 years; Engene F, Ingham,
Highway Maintenance Man TII, 15
vears; John Lorentzen, Highway
Maintenance Man I, 15 vears; Qscar
0. Miller, Highway Maintenance Man
II, 27 years; Harry T. Vinyard, High-
way Maintenance Man T1, 25 vears.

District VII

Rulon W. Garn, Delineator, 32
years; Paul M. Harris, Senior High-
way Engineer, 31 vears; Dallas C.
Locker, Highway Engineering Tech-
nician I, 7 vears; Alfred P, Lund, As-
sistant Highwav Engineer, 15 years;
Rov J. Thurman, Laborer, 17 vears;
Aaron L. Olmstead, Highway Super-
intendent, 2§ years.

District Vill

Lawrence Cleaver, Highway Equip-
ment Operator-Laborer, 29  years;
David Lawrence, Highway Mainte-
nance Man 11, 30 years.

District IX

W. Earl Compron, Highway Fore-
man, 4 vears; James W, McGee, High-
way Equipment Operator-Laborer, 25
years,

District X

William A. Johnson, Senior High-
way Foreman, 28 wvears; Louis J.
Malatesta, Assistant Right of Way
Agent, 31 years; Joseph H. Perrin,
Highway Foreman, 27 vears.

District XI
Kenneth C, Madden, Assistant High-
way Engineer, 14 years.

Bridge Department

Lena B. Babeock, Intermediate
Clerk, 11 vears; Forrest Manhart, As-
sistant Bridge Engineer, 39 vears; Eu-
gene A. Welch, Associate Bridge En-
gineer, 44 years; Harold J. Whitlock,
Senior Electrical Engineer, 35 years;
Edward B. Brier, Associate Bridge Fn-
gineer, 14 years.

State-owned Toll Bridges

Edgar C. Fraser, Highway Equip-
ment Operator-Laborer, 29 years;
George A. Gee, Laborer, 13 years;
Thomas B. Narducci, Laborer, 19
years; Mike Pedranti, Highway Equip-
ment Operator-Laborer, 38 years; Roy
H. Proffer, Structural Steel Painter
Foreman, 24 vears; Joseph R. Warne,
Highway Chief Clerk I, 30 years,

Materials and Research
Department

Roy B. Stratton, Junior Engineering
Aid, 27 years; Bailey Tremper, Super-
vising Materials and Research Engi-
neer, 9 years,

Headquarters Shop
Albert C. Briney, Associate Equip-
ment FEngineer, 33 years; Homer T.
Forschler, General Superintendent of
Highway Shops, 40 years; Dorothy F.
Franklin, Bookkeeping Machine Op-
erator I, 25 wvears; Frank F. Green,
Senior Equipment Engineer, 30 vears;
Ray N. Henderson, Highway Main-
.+ + Confinved an page 79
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Bridge Costs

1961 Average is 6V2 Percent
Higher Than Previous Year

By H. K. MAUZY, Senior Bridge Engineer, and
W. J. YUSAVAGE, Associate Research Technician

The general wend of brdge con-
struction costs during 1961 has been
upward. The construction cost level
at the close of 1960 was 249 and, dur-
ing the following four quarters, rose
to successive levels of 259, 261, 269,
and 273, or to an overall increase of
9.6 percent. In terms of annual aver-
ages, the cost level of 1961, with an
average index value of 264, was 6.5
percent higher than the average index
value of 248 for 1960.

Although the current rate of in-
crease in bridge construction costs ap-
pears unusually large, an analysis of the
trend during the years since 1950 and
especially, since 1957 shows that the
long-term trend has been of the order
of a 3 percent annual increase or one
which is in line with the general run
of the economy. The rather dramartic
rise during 1961 is in part a compensa-
tory adjustment for the continuous
decline in the level of hridge construc-
tion costs from 1957 to the first quar-
ter of 1960. The total decrease in costs
during the three year period was 12.4
percent or about 3 percent greater
than the increase for the period 1960
to the final quarter of 1961,

The level of costs for successive
periods is presented graphically in an
accompanving chart which summar-
izes the course of California bridge
construction costs since 1934,

Construction Activity

As a consequence of the Federal In-
terstate Highway Program, the annual
totals for bridge work have increased
considerably since 1955, The total
wvalue of low bids for the bridge worl
included in 142 contracts awarded
during 1961 was $85,541,483. There
were also two contracts, partially fi-
nanced hy a bond issue, for work on
the San Pedro-Terminal Island suspen-
sion hridge. The toral amount for the
two contracts was 314,008,140 which
together with the 585,541,483 add to
a total of contract awards for 1961 of
£00,540.523,

March-April 1962

The corrent rare of contract awards
in current dollars is more than twice
the rate of 1954 and slightly less than
twice the rate in terms of 1954 dollars.
Bridge construction activity was thus
doubled in the period of the past
seven years. All future budgets to
1975 anticipate outlays greater than
$85,000,000.

Bidder Activity

Bidder activity was significantly
curtailed during 1961. The total num-
ber of bids submirted for 142 projects
was 827 or an average of 5.8 bidders
per project. The corresponding figure
for 1959 was 8.8 and for 1960, 7.3. The
three averages show that the intensity
of competition was decidedly falling
off during the past three years. De-
clines in the rate of bidder activity
are generally associated with rising
bridge costs. Bridge costs followed
the pattern during 1961; they were
ahout 6.5 percent higher than during
1960,

Averoge Unit Prices
The average unit prices of most
bridge construction items increased
during 1961. The prices of a few of
the more significant items have devel-
oped trends which are described as
follows:

Class A Portland Cement Concrete.
The weighted average unit price of
the items was in decline for the three
years following 1957 when it reached
a peak of §58 per cubic yard, The
price dropped to $55 per cubic yard
in 1938, to §52 in 1959, and to $50.60
in 1960, The trend was sharply re-
versed in 1961 when the unit price in-
creased to $56 per cubic vard, a 12.6
percent increase over the price of
1960, The geographical pricing pat-
tern for concrete has also changed
considerably during the past several
years; whereas even a year ago it was
common to receive bid prices of be-
tween §48 and $52 per cubic vard in

the Los Angeles area, bid prices for
concrete during 1961 rarely dropped
below $54 per cubic vard. On the
other hand the prices for conerete in
the San Diego area which a few years
ago were bid more often in the range
of $58 to §60 per cubic yard are cur-
rently bid ar about §52 per cubic yvard.
Competition is now more aggressive
in the San Diego area than it is in the
Los Angeles area,

Bar Reinforcing Steel. The trend
of unit prices for bar reinforcing steel
has been ununsual in thar it has been
consistently downward since 1958,
The weighred average unit prices dur-
ing 1958 and 1959 were $0.124 and
$0.113 per pound. During 1960 the
price dropped to $0.097 per pound
and, in 1961, dropped still further to
§0.004 per pound. Recent bid prices
for bar reinforcing steel indicate that
the low level prices are still in effect
in 1962,

Structural Steel (plate girder).
There has been only a moderate
change in the unit price of structural
steel over the past four years. The
corresponding weighted average unit
prices for the three years 1938, 1959,
and 1960 were $0.164, %0.163, and
$0.169 per pound. During 1961 the
average unit price increased moder-
ately to §0.173 per pound. The pattern
of prices from which the foregoing
average prices were computed is ap-
parently continuing into 1962

Prestressed Conevete, The sum-
mary unit price of prestressed con-
crete is expressed in terms of the price
of a composite eubic yard in place.
The unit price accordingly includes
the cost of the concrete, reinforcing
steel, stress steel, anchorages, prestress-
ing operations, as well as the cost of
erection,

The corresponding weighted aver-
age prices per composite cubic yard
of prestressed concrete for the years
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1955 to 1960 inclusive have been
$135.27, $163.03, 516448, $144.74,
§134.94, and $138.97. During 1961 the
weighted average unit price increased
to $150.22 per composite cubic vard,
or for an increase of 8.1 percent over
1960 prices.

In combination the foregoing irems
comprise abour 76 percent of the total
annual cost of bridge construction.
For the past two vears the low unit
prices bid for bar reinforcing steel
have, in the aggregate, exerted 1
strong depressing effect on the overall
level of construction costs, Had the
prices for bar reinforcing steel fol-
lowed the general trend of prices of
other construction items, the current
level of costs would be up another 3
percent.
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Summary

An analysis of the general trend of
bridge construction costs shows that
it parallels the more general trend of
the natonal economy. Accordingly,
the bridge cost curve is characrerized
by high points in the years 1948, 1951,
and early 1957, and by low points
which coincide with the periods of
national recession in 1949, 1954, and
1959. The current rise in bridge con-
struction costs is again accompanied
by a resurgence in the vitality of the
general economy. The most likely ex-
planation for the correlation of trends
is the rise and fall in the rate of com-
petitive bidding; when the national
cconomy is on the rise, there is a con-
comitant rise in the demand for the
services of the construction industry
and consequently less interest in bridge

construction. The situation is reversed
when the general demand for the con-
struction services decreases. Thus there
was an average of 8.8 bidders per
project during the period of recession
in 1959, 7.3 bidders per project during
1960 when the nation was coming out
of the recession, and 5.8 during 1961
when the economy was well our of
the recession.

In view of the historical relation-
ship of the trend of bridge costs with
the trend of the general economy and
in view of the current consensus of
economic opinion that activity during
1962 will be moderate, it is anticipared
that there will be only a moderate in-
crease in competition for bridge proj-
ects and, consequently, little change in
the current level of bridge construc-
ton costs in 1962,
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Hawthorne, Belford
Retire From State

Two long-time Division of High-
ways employees have retired in Los
Angeles.

Henry Hawthorne, Senior High-
way Engineer, closed a 41-yvear ca-
reer with the California Division of
Highways, most of
it spent in District
VII, when he re-
tired February 1.

He was born in
Shutesbury, Massa-
chusetrs, a descend-
ant of Nathaniel
Hawthorne, and
studied civil engi- A
neering at Carne-  HENRY HAWTHORNE
gie Tech, Before coming West he
worked for four years as a transitman
and chief of party with survey crews.

He joined the Division of Highways
in 1921 and was sent to District I,
Eureka,

Early in 1929 Hawthorne trans-
ferred to District V, San Luis Obispo,
where he worked in surveys for a
few months before moving to Los
Angeles. He became a Senior High-
way Engineer in 1947, and for several
years was in Design, working on many
of District VII's freeway projects. In
1955 he transferred to the rapidly ex-
panding Right-of-way Engineering
Department in an administrative ca-
pacity,

Herbert E. Bel-
ford, Senior High-
way Engineer,
ended 41 years in
Southern Califor-
nia highway con-
struction with his
retirement on Jan-
uary 31, His career
embraced the de-
H. E. BELFORD velopment of the
freeway system in District VII from
its beginning with the Arrovo Seco
Parkway (now the Pasadena Free-
way) o the present 337-mile network.,

A native of Williamsport, Pennsyl-
vania, he served in the Army during
World War I from 1917 to 1918, then
moved to California.

His service with the Division of
Highways began February 7, 1921, in

March-April 1962

Road Super Garrison
Retires in Woodland

Fred R. Garrison, state highway
maintenance superintendent for the
Woodland terricory, retived March 1
after nearly 43 years with the Califor-
nia Division of Highways.

Since 19440 he had been head of the
Woodland territory which includes
213 miles of state
highways in Yolo,
Colusa, and Sutter
Counties. Mainte-
nance stations with
foremen and a toral
of 28 maintenance
men and draw-
bridgeoperators
are locared at Es-
parto, Williams,
and two at Woodland.

Born and graduated from high
school in Ripon, Garrison started to
wark for the State in 1919 as a steam
shovel engineer.

He was promoted to foreman in
1922 and to highway superintendent
in 1930, first heading a traveling crew
specializing in mud-jacking operations
in various districts throughour the
State, ahd then serving briefly as su-
perintendent of the old Williams ter-
ritory,

He was superintendent of the foot-
hill-mountain  rterritory, with head-

F. R. GARRISON

Fresno, where he worked for seven
vears as 4 civil engineering draftsman
and assistant chief draftsman,

In September 1928, he transferred
to District VIL, Los Angeles. For the
first seven years he was supervising
designer. In 1935 he was appointed
Assistant District City Projects Engi-
neer.

In 1942, he became resident engi-
neer and for most of the years from
that time until his retirement he was
resident or assistant resident on
freeway construction jobs. He worked
on the Golden State, Ventura, San
Bernardino, Harbor and Hollywood
Freeways, and Arroyo Seco Parkoway.
Ar the tme of his retrement Belford
was supervisor of construction proj-
ects in the northern part of Diseriet
VTL It was estimarted that he had sa-
pervised more than $100 million in
construction contracts,

quarters in Nevada City, from 1933
to 1940,

In addition to his regular job, Gar-
rison was lieutenant of the Woodland
Fire Department for many years.

He and his wife have a son, Fred
C., of Los Angeles.

Garrison is past exalved ruler of the
Woodland Lodge of Elks as well as
past district deputy grand exalted
ruler. He has served a total of nine
years as president of various chaprers
of the California State Employees’
Association,

Electrical Engineer
Whitlock Retires

A long engineering career which
has included many major bridges, tun-
nels and subaqueous tubes came o a
close with the retirement of Haraold
J. Whitlock, Senior Electrical Eng-
neer with the State Division of High-
ways.

In recent vears, Whitlock has been
responsible for the design of ventila-
tion and electrical fearures of such
major projects as the Webster Street
Tube, connecting Oakland and Ala-
meda, and the Randolph Collier Tun-
nel in Del Norte County. Additional
accomplishments include design of
mechanical features of movable
bridges such as the Tower Bridge in
Sacramenro, the Bay Farm Island Bas-
cule Bridge in Alameda, the bridge
across ‘Three-mile Slough in Sacra-
mento County and many others.

Early in his career, Whitlock
served as an engineering officer and
ensign in the Unired States Navy dur-
ing World War I, and as an electrieal
engineer with the Pacific Gas and
Electric Company. His first service
with the State of California was with
the California Civil Service Commis-
sion from 1926 to 1930. At that time
he began a long career with the Divi-
sion of Highways which has spanned
31 years.

During World War 11, Whitlock
served as a commander in the United
States Navy and was design superin-
tendent and assistant to the public
works officer at the Mare Island Navy
Yard.

Whitlock and his wife have two
daunghters.
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Lab’s Bailey Tremper

Retires January 31

Bailey Tremper, Supervising Mate-
rials and Research Engineer, retired
on January 31 after 10 years of serv-
ice with the State of California. Trem-
per was in charge of the Technical
Section, Materials and Research De-
partment Headquarters Laboratories.

For3l years § z
prior to coming to '
California, Trem-
per was Materials
and Research Engi-
neer for the State
of Washingron.

Graduating from
the University of
Washington with a
B.S. in chemistry,  BAILEY TREMPER
Tremper was employed in various
company laboratories untdl 1921 when
he organized the Laboratory Division
for the Washington Stare Highway
Department. While in Washington
Tremper carried on original work
with asphalts, studied the degradation
of aggregates, and developed means
of testing traffic paints,

Tremper assumed direction of the
Technical Section of the California
Materials and Research Laboratory in
1952, He has carried on many research
activities in the field of concrete in-
cluding: reducing the volume change
of concrete, concrete mix design, the
effects of water reducing additives,
durability of concrete in contact with
sea water and the effects of freezing
and thawing.

He is 2 member of the American
Society for Testing Materials, Ameri-
can Conerete Institute, American As-
sociation of State Highway Officials,
Highway Research Board, and the
Portland Cement Association spon-
sored Long-Time Study of Cement
Performance in Concrere, and others.

Following his retirement Tremper
will move to Riverside, California,
where he will continue to work on
cement and concrete problems with
the California Portland Cement Com-

pany.

The number of drivers’ licenses out-
standing in the State at the last com-
pleted monthly count was 8,133,198,
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Bridge Designer

Manhart Retires

Forrest R. Manhart, Assistant Bridge
Engineer with the California Division
of Highways in Sacramento, retired
on January 31 after 40 years as a
state engincer,

Mose of Manhart's career has been
in designing state highway bridges.

Some of the better-known projects
on which he has worked include the
parallel Carquinez Bridge, the new
Colorado Street Arch Bridge in Pasa-
dena, the Benicia-Martinez Bridge, the
Whiskey Creek Bridge near Redding,
the West Branch of the Feather River
Bridge above Oroville and the ortho-
tropic bridge now under construction
across Ulatis Creek near Vacawille.

He also prepared design material
used in the Hoover-Young Report on
the San Francisco-Oakland  Bay
Bridge, the current San Diego-Coro-
nado Bridge Study and Standards for
Elliptic Arch Culverts.

Manhart joined the Division of
Highways in 1920.

Manhart is a nanve Sacramentan
and attended local schools. He is a
member of the Masonic Lodge.

Manhart and his wife have two
daughters: Mrs, Joyce Brady, of Sac-
ramento and Mary Ann, of San Fran-
cisco; and three grandchildren.

DIVISION ENGIMNEERS
WIN AWARDS

Two Division of Highways proj-
ects have received national awards.

The National Safety Council has
announced that “Research Report on
Dynamic Full Seale Tests of High-
way Median Barriers,” submitted by
Francis M. Hveem, Materials and Re-
search Engineer, was one of the top
three entries submitted to the Metro-
politan Life Award for research in
accident prevention.

The James F, Lincoln Arc Welding
Foundation has announced that its na-
tional fifth place award has been given
to John ]J. Kozak and Albert P. Bez-
zone, of the Bridge Department, for
their design of the curved steel girders
on the Elysian Viaduct in Los An-
geles,

C. R. Burns Retires

In San Francisco

C. R. (Bob) Burns, Associate High-
way Engineer, retired on February 7,
1962, in San Francisco, after 34 vears
of state service with the Division of
Highways.

He is well known as one of the
oldtime location engineers. He has
worked on such
projects as Castella-
Shotgun Creek and
Feather River Can-
von in District II;
Willow Creel,
Carmel, San Mar-
cas Pass, and Foxen
% Canyon, Buellton,
e LTk in District V; Peta-

C. R. BURNS loma BVP?ESS\. Santa
Rosa Freeways, and Monticello Dam
Highway Relocation in District IV,

Burns is a native of the State of
Washington. He started his surveying
career at the age of 17 with the [daho
and Washington Northern Railway at
Spirit Lake, Washington. In 1918, he
went to work for the Washington
State Highway Department as a Resi-
dent Engineer at the Spokane Divi-
sion. Burns joined rhe Oregon State
Highway Department in 1920, as Lo-
cating Engineer. He started to wark
for the California Division of High-
ways in 1928 as Resident Engineer in
Districe 1L

In 1930 he transferred ro District V.
Early in 1943 he went to Distrier TV
where he was in charge of numerous
survey parties until his retirement.

*

MNEW STATE BUILDING

State Director of Public Works
Robert B. Bradford has announced
that the Division of Architecture has
completed plans for the §14.8 million
Retirement Building at 9th and O
Streets in Sacramento, The general,
electrical, mechanical, and elevator
portions of the work were advertised
for bids Fridav, April 20.

The Division estimates this phase of
the project will cost about §10,000,-
000. Bid proposals will be opened in
Sacramento on May 22,
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ARCHITECT DIVISION LOSES FOUR RETIREES

The following recent retirements

ve been announced by the Division
of Architecture:

Mae Sullivan, for 40 years secretary

- to the State Archi-

g tect, retired on Jan-
& uary 31,

Except for 11
months’ service
with the Depart-
ment of Public
Health in 1926-27,
. Miss Sullivan had
i _,lﬁ‘,, .+ served conting-

WAL SULLIVAN vusly with the Di-
vision of Architecture since July 1922,

Her first position after graduation
from the Sacramento High Schoaol in
1917 was as stenographer with the
Standard Oil Company.

When she starred with the division,
there were 48 employees in the office
which was then in the Forum Building
at 9th and K Streets, With her retire-
ment, only one of those 48 remains
in the division,

Miss Sullivan, who has raveled ex-
tensively, will depart early in March
for the Orient. She will be accom-
panied by Fay Barrett, retired secre-
tary to the chief counsel, Division of
Contracts and Rights-of-way. They
plan to continue around the world,
moving from plice to place without
time limication or particular direction.

Architectural Supervisor Albert
Keating retired on January 31,

Kearting joined the Division of Ar-
chitecture in August 1926, and except

= for short lay-off
periods due to lack
of work, and a stint
with the U.S. Army
Engineers during
World War II,
remained with the
division until his re-
tirement. He re-

v i ceived his supervis-
ALBERT KEATING or's rating in 1940,

After his graduation from Sacra-
mento High School in 1915, he was
postmaster at the State Capitol for
two years, followed by two years in
the Army Air Service, Following his
discharge, he did contracting and
building work in Sacramento.

March-April 1962

Architectural Supervisor Stanley
Havlik began his retirement Decem-
ber 1, 1941,

Havlik was born and educated in
Chicago, Tll. While
attending Armour
Institute, he
worked for Chi-
cago architects
Lonek & Houda
and Worthman &
Steinbach.
In the early
= 1920's, he was as-
STAMLEY HAVLIK sistant superintend-
ent of construction of the Pasadena
Rose Bowl, and later chief drafrsman
for Pacific Ready Cut Homes, Los
Angeles.

During the early 1930's he was as-
sistant superintendent of construction
of the Pasadena Dam, Los Angeles
County, and of a large dam in the
Canal Zone.

During World War II he was con-
struction expediter for Campbell Con-
struction Co., Sacramento. He re-
joined the division after the war and
obrained his supervisory rating in De-
cember 19356,

Supervising Architect John P. Mor-
gan, who during the few years he was
with the Division of Architecture con-
tributed much to state hospital plan-
ning and prison de-
sign, retired Januo-
ary L

Morgan came to
the division in July
1947 from Wash-
ington, D.C., where
he was hospital ar-
chitect for the U.S,
Public Health Serv- e A
ice. JOHK MORGAN

In November 1948 he transferred to
the Department of Finance as assist-
ant to the supervising construction
analyst. He returned to the division
in March 1953, and in QOcrober 1954
was appointed supervising architect.

Morgan was born in England, com-
ing to this country in 1912 to study
architecture at Carnegie Institute of
Technology., World War 1 inter-
rupted his stndies, and for two years
he was with the US. Army Engi-

RETIREMENTS

Continved from poge 74 . _ .

tenance Man [, 26 vears, Ralston W.
Hill,* Assistant Highway Mechanic
Foreman, 36 yvears; Philip R. Pallissier,
Senior Account Clerk, 16 years.

Shop 2

Harry A. Long, Heavy Equipment
Operator, 16 years; Ogle N. Bvers,
Assistant Equipment Superintendent,
42 years.

Shop 4

Arthur M. Gehl, Assistant Highway
Mechanic Foreman, 26 years.
Shop 7

Harold Naylor, Highway Mechanic
Foreman, 23 years,

* Disability

neers, American Expeditionary Forces
in France,

Following the war he worked in the
offices of the late Maj. Henry Horn-
bostel, Pittsburgh’s best known, maost
colorful and most controversial archi-
tect.

In 1923 Morgan returned to Europe
for travel and study in England,
France, Ttaly and Spain.

In 1932 he and six others organized
a group known as “Sociographics”
which engaged in the analysis and
graphic presentation of statstics for
the Pennsylvania Department of La-
bor and Industry.

Immediately prior to and during the
carly years of World War II, Morgan
was an architect and group chief of
design for the Bureau of Yards and
Docks, Navy Department, Washing-
ton. He spent the last two war years
with the War Production Board.

In recent years Morgan worked
closely with the Deparrment of Cor-
rections in developing design studies
of new rehabilitation-type prisons,
contrasting in coneept to older institu-
tions which emphasized, essentially,
SCCUTITY.

These original studies became pro-
totypes for the new California Con-
servation Center, now under construc-
tion near Susanville, the three-year-
old satellite institution at Soledad, and
for the recently completed California
Men’s Colony ar Los Padres,
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The photograph at the top of the
page was made in March, 1949, when
clearance work was just beginning for
the first contract of the Hollywood
Freeway and the now world-famous
four-level interchange in downtown
Los Angeles. The aerial photograph
just above was made when construc-
tion had berun, and was retouched to
show the plan for the finished systes
Below is a recent aerial photograph of
this section of Los Angeles, showing
the completed freeway and “The
Slot"—the depressed section of the
Santa Ana Freeway south of the four-
level interchange—which now carries
just about 200,000 vehicles daily.







