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Toll Bridge Project Is Expanded

The Calfornia Toll Bridge Author-
ity took action on September 14 to
provide for a high-level double-decked
fixed span structure for the San Mateo-
Havward Bridge where it crosses nav-
igational waters, instead of retaining
the existing lift span in connection
with the bridge remodeling project.

Estimated over-all cost of the high-
level plan is $65,000,000, as compared
with $37,000,000 for the ariginal pro-
posal to convert the existing two-lane
facility to a four-lane low-level con-
crete trestle and a double-deck lift
sp:m.

The Toll Bridge Authority, with
Governor Edmund G. Brown presid-
ing, acred favorably on a recommen-
dation by Director of Public Works
Robert B. Bradford.

Funds for increasing the capacity of
the bridge were made available by the
1959 Legislature out of roll revenues
of the San Francisco-Oakland Bay
Bridge and the San Mateo-Hayward
and Dumbarton Bridges. However,
that legislation imposed a time limit of
December 31, 1962, on the availability
of these revenues. At the 1941 session,
the Legislature extended the toll reve-
nue commitment until June 30, 1964,
which will provide sufficient funds for
the high-level structure.

The lift span on the present bridge
must be raised from six to 12 times a
day for the passage of marine traffic,
sometimes resulting in long vehicular
tieups. An increase in ship traffic as
well a5 vehicular rravel m the avea is
expected.

The high-level fixed span structure
will have a daily traffic capacity of
50,000 vehicles. according to Norman
. Raah, Chief of the Division of San

Governor Edmund G. Brown, left, chairman of the California Toll Bridge Authority, is
shown discussing with Lievienant Governor Glenn M. Anderson, on arfist's skeich of
the transition structure and double-deck portion of the proposed high-level fixed span
San Mateo-Hayward Bridge improvement, The Auvtherily approved o recommendation
fo subsfitute fhe high-level structure for the originally planned double-deck lift span
over the navigational channel, os made possible by recent legislation. Other members
of the Authority are Direclor of Finance Hole Champion, Director of Public Works
Robert B, Bradford and Jomes F. Thacher of San Francisco, public member.

Francisco Bay Toll Crossings, This
would provide adequare, free-fowing
traffic service for many vears.

The next step in preparing for the
high-level structure will be to obrain
the necessary permits from Federal
Government authorities.

Work on the four-lane concrete
rrestle section of the bridge is now

under way. The westle section has
been designed for possible ultimate
widening to six lanes, The fixed-span
high level section would be builc for
six lanes initially, according to Raab.

The San Mateo-Havward Bridge
was completed in March, 1929, as a
privately-owned toll bridge. The Srate
acquired it in 1951,
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Bradford Heads
New Transport

Agency

The formation of
an eight-member
Cabiner to serve as
the policy-making S8
body for the execu- §
tive branch of Stare &
gOVErnment was an- o
nounced on October
1 by Governor Lid-
mund G. Brown. N
The Cabinet includes Robert 8. Sradford
four newly-appointed administrators
of new agencies established by the
1961 Legislature.

One of the statutory posts is Ad-
ministrator of the Highway Transpor-
tation Agency. The Governor's ap-
pointee to this position is Robert B,
Bradford, State Director of Public
Works since January, 1959.

By law, the Highway Transporra-
tion Agency will include the Depart-
ments of Poblic Works, Motor Vehi-
cles and California Highway Patrol.
Governor Brown also assigned to the
Administrator of this agency a report-
ing responsibility with regard to the
San Francisco Bay Area and Los An-
geles Metropolitan Transit Authori-
ties, the San Francisco Pore Authority
and the Board of Harbor Commission-
ers for Humboldt Bay,

Under separate legislation, the De-
partment of Public Works now also
includes a Division of Aeronautics,
formerly the California Aeronautics
Commission.

The Governor announced that he
would appoint a successor to Brad-
ford as Director of Public Works
within a short time.

The other three new statutory
agencies are the Youth and Adult
Corrections Agency, the Natural Re-
sources Agency, and the Health and
Welfare Agency.
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25 Miles of U.S. 91-466
Become Full Freeway

By L. M. BARNETT, District Construction Engineer

A $5,000,000, 25-
mile section of In-
terstate 15, carry-
ing US. 91 and
US. 466 on the
stretch  between
Barstow and Las
Vegas is now com-
pleted. Work was
started by Contrac-
tors Gordon H. Ball, Ball & Simpson,
and E. L, Yeager in April, 1960, and
the first 14 miles were opened to traf-
fic on July 19, 1961. The entire proj-
ect was completed in Seprember,
Beginning 1% miles east of Baker
(the junction with Route 127 to Death
Valley), the porton already com-
pleted has long been referred to as
the “Bloody Baker Grade.” This name
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A dromalic she! of the Cima Rood Overcrossing
on the newly consfructed Baker Grode project,

resulted from a number of spectacular
traffic aceidents, mainly of the head-on
collision type, which have taken place
due to excessive speed on the long
westhound downgrade, sometimes at
speeds over 100 MPH. While a new
highway cannot be expected to put
the damper on such drivers, it is ex-
pected that the new four-lane divided
construction, with a 100-foot median
area, will provide more protection for
other motorists who sometimes be-
come innocent victims of an “our of
control” vehicle.

Accident Rate Mormal

In recent years, due to aerial patrols
and other special enforcement by the
California Highway Patrol, the over-
all accident and fatality rate on the
Baker Grade has not been greater than
normal for a rural State highway
carrying in the neighborhood of 5,000
vehicles per day. Weekend peak traffic

volumes, which are swelled by the Los
Angeles to Las Vegas recreational
trips, frequently reach over 500 ve-
hicles per hour in one direction. For
these reasons, this project near the
middle of the Interstate route between
Barstow and the Nevada State Line (a
distance of 111 miles) was selected for
first construction.

One special feature of rhis project
was the care taken to avoid disturb-
ance of the native desert vegetation,
in order to provide erosion protection
and to act as a screen between the two
opposing streams of traffic. Hauling
on or crossing of the median was re-
stricted during construction, except at
designated places where it was neces-
sary to obrain access for construction
of bridges or drainage structures.

Beginning in the early design stages,
the makeup of the structural section
of the road, including pavement and
base materials, has been of considerable




interest. The sections finally adopted
are shown in the accompanying
sketches. One section is being used for
the new roadbed and the other as an
overlay of the existing roadbed. The
new roadbed utilizes a 7-inch asphalt
concrete pavement (an experimental
section) on an 8-inch aggregate base.
Additional subbase (up to 6 inches)
was called for over portions where
poor basement soil was encountered.

Existing Road Resurfaced

The existing road was resurfaced to
serve as the eastbound freeway road-
hed through most of the project. The
new pavement consists of three
courses of asphalt conerete topped by
Y inch of open-graded asphalt con-
crete. Efforts by the Contractor and
inspectors resulted in an unusually
smooth riding surface on the resur-
faced roadbed. Leveling courses were
placed by means of motor graders
with highly skilled operators. The old
pavement had irregular profile and
variable transverse slope. Both of these
deficiencies were corrected by use of
a planned grade line and single cross
slope put into the first leveling course.
The profilograph reading on the first
14 miles of resurfaced roadbed aver-
aged (.14 inch per mile.

Contrary to what might have been
expected, high qualiry alluvial gravel
was not easily found in the vicinity of
this project. Assorted soft, mineral
bearing rocks, frequently coated with
an undesirable carbonate, were more
typical. The carbonate apparently re-
sults from drying our of hot weather
rainfall after seeping below the sur-
face. It is found in thin layers and
pocketed throughour depths of more
than 20 feet in the alluvial deposits. It
was rejected for uwse in the upper
layers of the roadbed. Extensive pre-
liminary studies for possible aggregare
sources incloded 11 test pits, which
were left open for viewing by pros-
pective bhidders on the construction
work. Borrow material was obtained
from 7 sites near to the road, selecred
for suitability of material and econ-
omy of haul. Hauling was by means
of tractor scraper units; average haul
being about three miles, with some
hauls of base material over six miles.
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Hallaran
Summit

Halleran
Springs

The double-lined section of U.5. 91.48& in the obove map shows the location of the new section of

Interstate freeway.

BELOW': Looking down the Baker Grode from Halloran Summit Overcrassing, MNofe the restorafion planting
af Jeshua and netive planfs af the Interchange.
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An aerial of the some safely rest area shown in the above phete.

Waoater Is Secarce

Water, a scarce item on the desert,
required for compaction of earthwork
and base material, was supplied from
two reservoirs, one at Halloran Sum-
mit and one at the northease end of the
project. Wells near Cima Road sup-
plied the reservoirs. From the reser-
voirs, water was piped by gravity and
booster pumps to six 10,000-gallon
tanks, which were strung along the
job at abour one-mile intervals, Tanks
were moved ahead as the work pro-
gressed toward the south. About 20
miles of six-inch steel water main were
used, with deliveries of over 300,000
gallons per day at times.

Grading work consisted of shallow
cuts and fills for the most part, but the
Halloran Summit is crossed by a cut
about one mile long and of 40-foot
maximum depth.

Ten bridges were included in the
project, with spans of 100 to 200 feet.
All were of precast deck and substruc-
ture units, hauled to the project from
a casting yard ar Barstow. There were
also three welded steel plate girder
structures, providing crossings over
the freeway at Halloran Springs, Hal-
loran Summit, and Cima Road. Al-
though the project reaches elevations
over 4100 feet at the summit, a rela-
rively mild winter and careful sched-
uling by the Contractor permitted
almost continuous  work. Summer
thunderstorms and attendant localized
flash floods posed some problems
during the course of the job.

First Rest Areas

This project contains the first
“safety rest areas” built as part of the
road contract on an interstate job in
Districe VIIT as may be seen by photo-
graphs accompanying this article. The
“safety rest areas” are within the right
of way and have freeway-type exits
and entrances. Parking areas, warer
supply and landscaping were provided
under the contract.

The remote location of this project
made it necessary to establish living
quarters for both Contractor and State
personnel. Facilities in Baker were
soon overtaxed by the influx of con-
struction workers, many of whom
brought house trailers and families
with them. At the time of peak con-

«. . Confinved on page 5
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Kofman Succeeds
Judge Purchio on

Highway Commission

Governor Edmund G. Brown has
appointed Abraham Kofman, pub-
lisher of the San Leandro Merning
News and the Alameda Times-Star,
as a member of the California High-
way Commission to replace John J.

Abraham Kofman

Purchio of Hayward, whom the Gov-
ernor appointed to an Alameda County
Superior Court Judgeship on Septem-
ber 7.

Kofman is a native of Brockton,
Massachuserts, and has been in the
newspaper business since his youth.
He began with a newspaper distribu-
torship in his home city, and con-
tinued in this field when he moved to
MNorwich, Connecticut. He was active
in civie affairs in Norwich, incloding
service on the zoning board which ad-
ministered the municipal roads.

He purchased the Alameda Times-
Star in 1939 and started the San
Leandro Morning News in 1950. His
home is presently in San Jose, but he
plans to move soon to Alameda
County.

Kofman is a2 member and former di-
rector of the California Newspaper
Publishers Association, and a member
of numerous civic and fraternal or-
ganizations, some of which he has
headed in the course of the years.
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BAKER GRADE

Centinved from page 4. ..
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Like the preverbial parollel lines that are never
fraswoy extends for miles across ¢

struction work, ecighteen State in-
spectors were living in quarters pro-
vided through temporary use of
service station and motel buildings ar
Yucca Grove, near Halloran Summic

to meef, this section of the new U.5. 71-4&6
sun and clovd-paiched desert.

These buildings were within the free-

way right of way and were removed

during later stages of the work.
Resident Engineers on the job were

C. M. Mauck and J, O. Erwin.

Judge Purchio, former Hayward
city councilman and mayor, had
served on rhe Highway Commission
since January 15, 1960, He is a native
of New York, a graduate of Fordham
College and Fordham Law School,
and served as an intelligence officer
with the U. 8. Air Force in Europe in
World War II. He has practiced law
in Hayward since 1947,

Study of New Bay
Crossing Assigned

The Division of San Francisco Bay
Tuoll Crossing has been assigned the
completion of a study of a proposed

toll crossing from San Francisco to
Marin County by way of Angel Ts-
land. The Division had made the ear-
lier study,

Completion of the study is directed
by Senate Bill 1273 (Chaprer 2142)
of the 1961 Legislature, which appro-
priated up to §500,0600 from the High-
way Fund for the purpose, to be re-
paid out of the proceeds of the first
sale of revenue bonds for construction
of the crossing. The study will in-
clude comparison of an alternate roure
via Alcatraz Island.



Progress on US. 40 —

By J. G.

Scrapers move 1,500,000 cubiz yords of maferial for ambonkment fo widen U.S, 40 af American Canyan,

and make this section eight lanes,

“BENICIA

CORDE LIA

MEYER, District Engineer

/ 7777777777777
T 7

FAIRFIELD

TH'E first half of
pisTricT the program of
K converting U.S. 40
. in District X to full
Interstate f{reeway
standards is draw-
ing to a close and
we find that the
schedule originally
proposed has been
met both in tme and accomplish-
ments.

In 1956 the last two contracts were
awarded that completed the recon-
struction of U.S. 40 to four-lane ex-
pressway standards just in time to
start the new freeway program. Ap-
proximately $7,200,000 of construc-
tion monies had been expended be-
rween 1941 and 1956 to provide this
facility.

When in 1936 the Federal Interstate
Highway program was inaugurated,
U.5. 40 was included in the Interstate
... Confinved on page 9

VACAVILLE

FREEWAY COMPLETED

FREEWAY UNDER CONSTRUCTION
OR BUDGETED

EXPRESSWAY
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——Cdrquinez to Sacramento

Ormgivariy,  of
course, there wasn't
any road between
Vallejo and Sacra-
mento.  Barely a
path, in fact.

Then John Mar-
shall’s discovery of
gold sparked the
beginning of Cali-
fornia’s economic development that
was to include the evolution from
paths to trails to wagon roads to high-
ways to freeways.

But it wasn'e until 1916, with the
completion of the Yolo Causeway,
that a vehicle—motor or otherwise—
could be driven over the route year
around. Before then, the usual annual
flooding of the Yolo Bypass Basin
dictated thar the rtraveler to Sacra-
mento detour south by way of Tracy,
then up through Stockton. The three-
mile ground-level route across the
Basin would be hopelessly awash in
several feet of water.

Incidentally, the Yolo Bypass Basin
is a portion of the fertile north-south
lowland strip that absorbs the flood

DISTRICT
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By ALAN S. HART, District Engineer

waters of the Sacramento River. It
runs the length of eastern Yolo County
connecting on the north with the Sut-
ter Bypass and on the south contin-
uing into Solano County and down to
the rich delta area. It is extensively
culdvated,

Best known as U.S. 40, the portion
of this road in District 11T is also a
section of U.5. 99W. And the entire
route between San Francisco and the
Nevada state line is a2 part of Inter-
state 80,

District X Formed

Solano County was a part of Dis-
trict I undl 1924 when it was in-
cluded in the newly formed District
X. The boundary berween districes
is the Solano-Yolo countv line which
coincides  with Purah  Creek near
Davis, and it is the 13 miles in Yolo
County — Davis to Sacramento — that
will be discussed in this artiecle.

Aerial view of LLS. 40 construction ocross Yolo
Bypass, looking eosf, with sfructure porfion of new
six-lone freeway seen wnderwoy of right. Exisfing
fovr-lane vndivided couseway is dark line running
disganally from left center to upper right.

By — =
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Today the status of this road as it
now skirts to the south of Davis is 1)
a new six-lane freeway from the
county line to Swingle, 2) a new Yolo
Causeway under construction, and 3)
a four-lane freeway from the Cause-
way to the Sacramento River.

Briefly looking into the past: The
first paving of the route in Yolo
County was complered in 1915-16. It
was an asphaltic surfacing over a
cement concrete base, and extended
from the Woodland Wye due west
of Davis into and through that town
over what is now a county road, Rus-
sell Boulevard. Adequate for the times,
pavement width varied from 15 to 18
feet.

The section from Davis east to near
the Causeway was complered about
the same time under several contracts,

The Causeway, of course, was the
most dramatic of these early day con-
traces. In fact, it was one of the first
really big jobs of the then fledgling
highway department. This. two-lane
structure, with a clear roadway width
of 21 feer, was built of reinforced

concrete piles and deck, with an as-
phaltic wearing surface called a
Topeka Top.

Paving Completed

Also ar this time, the paving be-
tween the Causeway and the Sacra-
mento River was completed, making
a total of 14 miles of surfaced high-
way across Yolo County.

Approximarely one mile was dropped
from the route in 1941 when a re-
alignment bypassed Davis to the south.
This was the first section of four-lane
divided highway on District IIT's
share of the route, and extended east
to Swingle.

Last fall a new six-lane freeway,
with provision for eight lanes, was
completed on approximarely this same
alignment at a cost of §2.5 million.

In 1933 the Causeway was doubled
in width when an all-dmber trestle
was constructed next to the south
edge of the original strucrure. In 1950
a continuous lighting system was in-
stalled.

The new six-lane divided Cause-
way-freeway project which started in

Looking easl aleng completed secfion of sixlonme freeway in Yolo County. Inferchonge cornects with

city of Davis.

January of this year, will span the
Yolo Basin with two structures con-
nected by nearly a mile of embark-
ment. Under a $6,950,000 contract
with Fredrickson & Watson and Lew
Jones Construction Co. of Oakland,
the total 5.7-mile project will be on a
new alignment beginning atr the six-
lane section at Swingle. It will be just
south of the existing road.

The west Causeway will measure
about 2,800 feer, the intervening fill
section about 4,700 feet, and the east
structure 8,500 feer. Both structures
will be built as parallel bridges of
three lanes each plus eight-foot
shoulders, supported by cast-in-a-
drilled-hole reinforced concrete piles.
At some locations piles will be driven.

Possible 1962 Complation

In late August the project was
abour 30 percent complete with com-
pletion estimated for possibly late
1962 or sometime in 1963, depending
on weather, availability of materials,
and other unpredictables.

On the four miles berween the
Causeway and the Sacramento River,
the major improvement following the
1916 job was completion of the
Tower lift bridge in 1936. Then dur-
ing 1951-54 a number of contracts
totaling nearly §$3,000,000 were let for
construction of the present four-lane
divided freeway on a new alignment
to the south of the old road.

Future planning for this section
calls for expansion to six lanes with
the final mile just west of the river to
follow a new, recently adopted align-
ment which will connect with a
future freeway through Sacramento.

Uldimate plans include widening the
entire 13 miles to an eight-lane full
freeway.

51 PROJECTS ADVERTISED

During August the Department of
Public Works advertised for bids on
51 highways projects with an ecst-
mated value of $31,849,000. Since Jan-
nary 1, 1961, projects for $277,861,300
have been advertised. There were §9
contracts for §29,719,600 awarded dur-
August and 49 contraces for £14,999,-
500 were completed.

During August bids were opened
for 60 projects for which 293 con-
tractors’ bids were received, an aver-
age of 4.9 hidders per project.




Locking south along currenf freewoy construction on U5 40, oty of
Vallajo end San Froncisco Bay in distonce. Inferchonge will connect
with relocated Americon Conyon Rood.

PROGRESS ON U.S. 40

Continved from page & . . .

System as Interstate 80 and a new era
in construction began, As the first step
in converting this pioneer route to
full freeway standards, bonds were
issued for the construction of a par-
allel bridge across the Carquinez
Straits, new toll facilities and the re-
construction of the existing bridge and
approaches, At the same tme Federal
Interstate funds and State highway
user monies were allocated to convert
U.5. 40 from the bridgeheads through
Vallejo to the foot of the American
Canyon to full Interstate freeway
standards, all construction being done

to provide room for a minimum of six
traffic lanes.

Mew Parallel Bridgo

The first four contracts were
awarded in a total amount of approxi-
mately $17,540,000. These bond
monies provided a new parallel bridge,
revamped the old bridge and ap-
proaches, and installed the new roll
plaza readv for traffic,
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Anorher contract was awarded to
Fredrickson & Warson Construction
Company and Ransome Company on
May 14, 1956. On December 6, 1957,
the Director of Public Works ac-
cepted the project which provided an
cight-lane divided facility, 1.25 miles
long, from the bridgeheads to just
north of the Vallejo “Wye” at a cost
of $1,885,000.

The first road contract utlizing
highway wuser funds to convert the
expressway through part of Vallejo
to a freeway was awarded April 23,
1957, to Harms Bros., C. M. Syar, and
Erickson, Phillips & Weisberg. On
January 6, 1959, 1% wyears and $4,-
513,000 later, the new six-lane facility
with six overcrossings and a separation
structure at the intersection of U.S,
40 and State Route 74 (Benicia Road).
This project was only 3.5 miles long,
but it represents the most highly
developed section of the entire 43.3
miles of US. 40 in District X,

On April 4, 1960, a contract was
awarded to Gordon H. Ball to con-
struct 4.4 miles of six lanes divided
freeway with six bridges, three over-

Wagan drill in operation as first sfep in blosting for rosdwey excovofion and
fill af American Conyon. Blosted material will be vsed for Gl balow.

crossings, a separation structure at the
intersection of U.S, 40 and Sign Route
21 and an overhead structore at Cor-
delia. Construction is 90% complete
and will be finished in January 1962
at a cost of $4,178.000.

Widening 1s Planned

Plans are now being prepared to
widen SSR 21 between Cordelia and
Benicia to freeway status. This is due
to the atrractiveness of the route for
East Bay residents bound for Sacra-
mento and points east. Upon comple-
tion of the Benicia-Marrinez Bridge,
this route is destined to increase in
popularity and is part of the reason
for building into the U.S. 40 project
room for two additional lanes so that
minimum disturbance of public traffic
will result due to future widening.

On June 27, 1960, a contract to
eliminate the “Fairfield Lights” was
awarded to Charles L. Harney, Inc.
This project is 1.6 miles long and pro-
vides a six-lane divided freeway, two
bridges, one overhead, and a separa-
tion structure at US. 40 and Sign
Route 12. The anticipated cost of

9



climinating the last intersection con-
trolled by traffic signals between Sac-
ramento and San Francisco is $1,960,-
000, This project should be ready for
traffic lare in November 1941,

On February 16, 1961, a contract
was awarded to Wunderlich Com-
pany for constructing 4 miles of
eight-lane divided freeway, one over-
crossing and a separation structuore at
the intersection of US. 40 and Sign
Route 48 at a cost of §4,800.000. This
is the first project for widening rthe
American Canyon section of U5, 40,
Foundation problems have been inten-

sified by the heavy grading features
of the project which include fill
heights of 100 feer and curs having
depths of 260 feer.

Subdrainage Increased

Stabilization trenches were pro-
vided for in the contract, but after
opening up new cuts and benching
into the old fills and encountering vast
guantities of water in both locarions,
it was necessary to increase all sub-
drainage irems. To date this amounts
to an increase of 10% to 152 of the
ariginal drainage irems.

Looking narth on U5, 40 in Selano County, Abernathy Rood inferchonge in foreground, city of Fairfield
in background.-Interchange wnder construchion neer Foirfield will eliminote loxt remaining froffie signal
between Socromento ond San Froncisco.

Looking north on (L5, 40 near Cordelia, Green
Volley Rood overcrossing in foreground, infer-
change with State Sign Route 21 (lo Benida)
center; Mongels Rood interchange in backgrownd.

Conversion of a five-mile section of
expressway through the Vacaville-Nur
Tree area is financed in the 1961-62
State Highway Budget with an allo-
cation of $5,400,000, Bids for this
project will be opened November 15,
1961,

The remaining sections of U5, 40
in Solano County are either in the
stage of completion design, with right
of way acquisition in progress; or in
various stages of design work,

Thus today we stand with 242 of
the 43.3 miles constructed, 399
planned and ready to advertise, and
37% under design. If financing can be
arranged, 63%, of US, 40 in District
X could be completed by 1965,

The target date of 1972 for comple-
tion of the Interstate System may be
difficult to hit for the system as a
whole, but it would appear that Dis-
trict X will be able to anticipate thar
date by several vears, given adequate
financing.



Flysian Viaduct

Key Structure in Complex L.A.
Interchange Nears Completion

By ALBERT P. BEZZONE, JR. and GORDON MORSE, Associate Bridge Engineers

Tu E COMPLEX
Golden Srare-
Pasadena Freeway
Interchange now
nearing comple-
tiom, features un-
usual structural
solutions to several
unique problems
created by the dif-
ficuls site and alignment controls. Be-
cause of the restricions imposed by

DISTRICT

VII

the Los Angeles River, the Arroyo
Seca Channel, the existng Pasadena
Freeway, extensive Southern Pacific
Railroad yards and existing city
streets,—all righely concentrated—the
layour of interchanging ramps had to
be custom tailored to fit.

Key structure is the half mile long
Elysian Viaduet which will carry
Golden State Freeway traffic over the
many obstructions below, and at its
southerly end develops into a system
of curved ramps which cross and

fJ 2. RAMP 22 - CURVED GIRDERS

“ 3. RIVERSIDE DRIVE MODIF ICATION.
4. ARROYO SECO CHANNEL - OFF RAMP
5. ARROYO SECO CHANNEL - ON RAMP
6. CYPRESS AVE. PED. OVERCROSS!NG
7. LACY STREET UNDERPASS

8. HUMBOLDT STREET UNDERPASS
AVENUE 26 UNDERCROSS NG

merge in an intricate patrern to make
possible the interchange with the
Pasadena Freeway. The viaduct is a
minimum of eight lanes in widch and
features long span welded steel girders
in the northerly section and concrete
box girders in the southerly section
where the structure develops into
three levels.

During construction emphasis was
placed on minimizing inconvenience
to traffic by scheduling construction
operations and timing lane closures for

e

LAN ViIADUCT

The numbers in the above phate indicefe variovs construction features of the inferchenge.
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i
The everhanging abutment af the north end of the Arroye Seco Channel OF-Ramp will suppart the box
girdar shawn dashed in the pholograph.

4

Steel erachion for the Elysien Vieduct iz shown of fthe crosing of the Soufhern Pacifie Roifrood yard.

off peak hours, Movement of the steel
girders to the site and erection of steel
over the Pasadena Freeway were
often scheduled for early morning
hours. Daytime erection of girders
over the Southern Pacific racks was
made possible by the cooperation of
the Southern Pacific in scheduling and
routing trains,

Curved Stes) Bridge

The first curved steel girder bridge
in California carries the westbound
on-ramp connection from the Pasa-
dena Freeway across the Arroyo Seco
Channel at a sharp skew and on a 400
foot radius curve. With all girders
curved to fit the roadway curvature,
this structure may be the first of its
kind anywhere.

The girders were fabricated by
cuatting the flange plates to the pre-
scribed curve and welding web plates
to the curved flanges in the conven-
tional manner. The girders were
assembled in the shop in braced pairs
and trucked to the job site in an after-
midnight caravan timed to aveid
heavy traffic.

The curved girders produce a sym-
mertrical deck section with uniform
girder spacing and slab overhangs
which result in economy in form-
worle, Additional advantages are the
simplicity of detail and the functional,
attractive appearance,

Prestressed Corrying Girders

Three ramps cross Arrovo Seco
Channel on severe skews. Prohibitively
long spans would have been required
to bridge the entire channel and yet
not supports were allowed in the
channel. This problem was solved by
providing prestressed carrying girders
to pick up the heavy column loads.
The carrving girders were concrete
box structures reinforced with post-
rensioned high strength steel rods.
Working forces for these girders
varied from six million to nine million
pounds.

The carrying girder ar the Arroyo
Seco Channel On-Ramp was nine feet
deep by twenty feet wide and con-
sisted of two cells. The carrying
girders at the Arroyo Seco Channel
Off-Ramp and at Bent 212—9 of the
Elysian Viaduct were single cell box
structures ten feet deep by fifreen feet
wide.

12 California Highways and Public Works



Variety of Structural Types Used

The Los Angeles River-Riverside
Drive Modification provides four new
lanes northbound from the existing
Dayton Avenue Bridge. This is ac-
complished with a complicated transi-
tion structure at Davton Avenue and
an elevated structure along the exist-
ing channel wall. Total length of new
construction is 578 feet and is sup-
ported on piles for its full length to
avoid adding pressure ro the Los An
geles River Channel lining.

Railroad Underpasses south of the
main viaduct carry the Union Pacific
and The Atchison, Topeka and Santa
Fe tracks over the Golden State Free-
way. The Humboldt Street Underpass
carries both vehicular and rail traffic,
The railroad section is a riveted plate
girder and the highway section is a
concrete box girder which provides
space for a large number of utilities in
its cells. The Lacy Street Underpass
carries two tracks of The Atchison,
Topeka and Santa Fe and features
spans almost 100 feet in length.

The Cypress Avenue Pedestrian
Overcrossing bridges all of the lanes
of the Pasadena Freeway with a span
of 147 feet. This span is the longest
for a steel pedestrian structure in Cali-
fornia. In addition to pedestrian traffic,
the structure accommodates a 30 inch
pressure gas line,

Structural fearures include all

welded construction, light steel deck- ' s :
ng In the I(J-Ilg Cenrer span and 2 con- This phofogroph shows the curved steal girders supported by the prestressed corcying girder over the
ventional concrete deck slab in the Arroyo Seca Channel.

This photogreph shows sin uolilifies emerglng from the obufmant of the The Cypress Avenue Pedestrion Owercressing it o welded deel shruchure,
Humboldt Street Underpess. 440 feat long, which reploces an ofd timber fruss structure,
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The On-Ramp da the Elysian Viadud from the south iv o steel girder structure curved to fif the roodway curvature.

comparatively short side spans. Two
existing concrete piers constructed
many vears ago for a proposed vehicu-
lar crossing at Cypress Avenue were
modified for use as supports for the
pedestrian structure.

Arroyo Seco Channel Ramps

The ramp structures which cross
the Arroyvo Seco Channel and provide
on and off connections to the Pasa-
dena Freeway were a formidable chal-
lenge to the bridge designers. Because
of the curvature and sharp skew angle
of the channel crossings, prestressed
carrying girders were used to maintain
an unobstructed channel.

In addition, at the north end of the
Off Ramp Overcrossing an overhang-
ing rigid frame abutment was used to
shorten the span over the Pasadena
Freeway inbound lanes. This is illus-
trated in an accompanying photo-
graph,

The On-Ramp Overcrossing com-
bines the use of long continuous con-

14

crete box girder spans with the support
provided by the special prestressed
carrving girder, to produce a unique
structure. 1 he northerly aburment has
an eccentric footing which is ser back
to clear the existing channel wall foot-
ing.
Design and Construction Staff
Design  engineers for the various
structures were as follows:
Elysian Viaduct: A. P. Bezzone, Jr.,
Ostap Bender.
Humbaoldt St. Underpass: H. ]. Ber-
bert.
Humbole St. Pumping Plant: R, F.
Lee, J. A. Trvens.
Lacy Screer Underpass: Ostap Ben-
der,
Riverside Drive Modification: A, E.
Dircksx.
Cypress Ave, Pedestrian Overcross-
ing: Ostap Bender.
Avenue 26 Undercrossing: R. F.
Lee.

Arrovo Seco Channel On Ramp:
L. H. Caldwell.

Arroyo Seco Channel Off Ramp:
R. E. Shields.

The Resident Engineer {or the proj-
ect is Kenneth P. Mock. Bridge Resi-
dent Engineer is Gordon Morse, with
A, E. Waddel, A, Sousa and T. Fraser
as his principal assistants,

General Contractor for the Pasa-
dena Avenue ro Arnold Streer project
is the Vinnell Corporation, Vinnell
Constructors and A. 5. Vinnell Com-
pany. Kaiser Steel Corporarion fabri-
cated and erected part of the strue-
tural steel including the curved
girders. Additional subcontracrors for
structural steel were the Vinnell Steel
Company and the Bethlehem Steel
Company.

For the general Contractor, Project
Superintendent is Robert Hayden and
Bridge Superintendent is Al Thron-
S0MN.
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New 16-Mile Highway Opens Up
Ig ed r OO p Large Scenic Recreation Area

CDMPLJ-:TMIN of a
pisTricT 16-mile paving con-
VIII tract in July has

opened up for sce-
nic and recreational
travel 2 large area
of the San Bernar-
ding Mational For-
est, previously inac-
cessible by public
road. The area lies in the upper
reaches of the Santa Ana River water-
shed. Frequently referred to as the
“Barron Flats to Big Bear Loop”, the
new section of highway closes a gap
which has prevented direct connec-
tion between the popular mountain
resort areas on either side of the river.

Constructon of the new road was
accomplished under several contracts
administered by the U.S. Burean of
Public Roads. The U.S. Forest Service
and the California Division of High-
ways participated in financing and in
acguisition of right of way over pri-
vate Jands. The highway is a part of
the State Highway System, and will
be maintained by the Srate. In recog- Opening ceremonies for the new section of the Big Bear loop highwey (Stote Sign Roufs 38) were
nition of the impurtancu of this new held af Onyx Summit on August 12,
link in the system, the highway from
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The heavy black line on the obove map shows the location of the new section of highway an the Big Bear Loop.
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A view of ihe new highwaoy during constrechion showing o peving plant in operofion fo the leff of the roodway,

A view of the new highway ond surreunding country shortly before it was opened o the public,
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Troffic posses over the new sacfion of Sign Reule 38 following opening ceremonies on Avgust 8.

Redlands through Camp Angelus and
the Barton Flats area, and over the
new section to Big Bear City, has been
designated Seate Sign Roure 38,
Highway Connections

Motorists desiring a mountain loop
trip, mostly above the 6000-foot level,
will find connections to Highway 38
at Orange Street in Redlands, or they
may make connections with Highway
18 (Rim-of-the-World Highway) in
San Bernardino; with Highway 30
(City Creel Road) near Highland; or
with Highway 18 in the Apple Valley-
Lucerne Valley area. The new High-
way 38 will be marked by large signs
on the U.S. 70-99 (Interstate 10) free-
way now under construction through
Redlands.

September-October 1961

Construction of the 16-mile link
was started in June 1939, with a con-
tract by Spirite and Cohn for grading
five miles eastward from South Fork
Camp and constructing the Santa Ana
River Bridge. R. W, Ellis was Resi-
dent Engineer for the U.S, Bureau of
Public Roads on this contract. The
second unit consisted of grading the
remaining 11 miles, under two con-
rracts with ). E. Haddock, Led, J. M.
Hawlkins of the U.S. Bureau of Public
Roads was Resident Engineer. The
final unit, paving the entire 16 miles,
was completed by Osborn Company
in July 1961. Resident Engineers on
this contract were F. J. Clavert and
I. J. O'NEeill.

Camps Are Planned

Onyx Summit, where the new road
crosses from the Cienega Seca warer-
shed to the Big Bear Lake watershed,
is at elevarion 8451, Maximum grade
rate is 6%, providing a high gear, two-
lane mountain road with excellent
visibility and alignment. The U.S.
Forest Service plans to develop recre-
ational camps and facilities, similar to
the Barton Flats area, at several loca-
tions along the new highway. This
section of highway was declared a
freeway by the California Highway
Commission and rights of way with
controlled access were acquired, which
will preserve its ability to move traffic
safely and expediriously.
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Bd rrI el’ Re O rt Performance of Beam,
Cable Types Analyzed
By KARL MOSKOWITZ and WILLIAM E. SCHAEFER, Assistant Traffic Engineers

L : e el I In the summer of 1959, two types
i of median barriers were developed
and tested for use on California free-
ways. These were the cable-chain-link
fence barrier, hereafrer referred to as
“cable”, and the double-blocked-out
metal beamn barrier, hereafrer referred
to as “beam”.

Derails of the barriers, and tests
leading to their adoption, were re-
ported in “California Highways and
Public Works" in July-August, 1959,
The photographs on this page show
typical installations of both types.

The status of the current barrier
construction program is as follows:

Net Miles of Barrier-

Divided Highway

Cable Beam Total
Constrocred _ 315 168 483
Under Construction_ 470 151 62.1
Budgeted w5 116 500
TFatal - 1170 435 1605

The maps, Figures A and B, show the
locations of barriers constructed or
budgeted.

In order to compare the perform-
ance of the two types of barrier, the
first contracts were split, with some
of each type in each contract. These
are referred to as test sections. One
rest section was on the Santa Ana
Freeway in Los Angeles County
where 3.17 miles of cable barrier were
erected end-rto-end with 2.57 miles of
beam barrier; the other test section
was on the Nimitz Freeway in Ala-
meda County where 387 miles of
cable barrier were erected end-to-end
with 2.87 miles of beam barrier.
Before-and-after accident records on
these test sections have been examined.
The results of the study are given in
this report.

Summary

(1) Head-on accidemts were virtn-
ally eliminated by the barriers. On the
Santa Ana and Nimitz test sections,
there were 49 cross-medion accidents
: in the “before” period, including
The eoble barrier secfion on tha Mimitz Freeway near San Leandro, eight fatal accidents, compared with

18 California Highways and Public Works
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A map of the fest section on the Sonfa Ano Freeway in Los Angeles County where 3.7 miles of coble borrier were erected end-do-end with 2,57 miles of beam

twe cross-median  accidents in the
“after” period, one of which was fatal.

(2) Total accidents and injury-ac-
cidents increased in the locations
wwhere barriers awere installed, (How-
ever, there awere eight fatal accidents
in the after-period as compared with
a total of 12 in the before-period.)

(3) The freeway test sections with
the cable barrier experienced a smaller
increase in the overall accidemt rate
than did these with the beamn barrier.
There was no proof that the accidents
involving the cable barrier were less
severe. However, the findings of the
impact tests indicated that in bigh-
speed collisions the cable barrier
would result in much less severe in-
jury to vehicle occupants and it is
believed that in the long run the acci-
dents mvolving the cable barrier
would be less severe.

(4) A sports car bas gone through
the cable barrier and two wvehicles
have gone over it. It is expected that
the current new series of crash tests

o
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barrier.

will solve the problem of wvehicles
going over this barrier.

(¥} The mamtenance cost of the
cable barrier is comsiderably bigher
than that of the beam barrier. First
cost of the beam barrier is wmich
greater than the cable barrier.

f6) More accidemts involve the
cable barrier, but the proportion of
single-vebicle accidents is much higher
with the cable barvier tham with the
beam barrier. There is no indication
that drivers are more reluctant to
swerve imte the beam Dbarrier, but
there are indications that there may
be more “hit-gnd-drive-away” acci-
dents involving the cable.

(7) There was little difference in
the barrier accident rate between the
sections with 12- and 22-foot medians,
and the maintenance cost per mile was
essentially the same. The crash tests
showed that the cable barrier could
deflect or give under mmpact—allow-
ing a vebicle to momentarily enter the
oppesing lanes. However, nothing in

L

LER

i P .;r_' :ﬁ::r i pee= 5 .___"-‘i“ri b
I o i ~ I3
—ptemeSrrC La%?'aﬂlEﬁ
T R, I i i ] s =8

the study indicated this to be a prob-
lew,
I. EFFECTIVENESS OF BARRIERS IN PREVENTING

CROSS-MEDIAM ACCIDEMTS AND FATAL
ACCIDENTS

Both types of barrier have proved
effective in accomplishing the purpose
for which they were designed. They
have been struck hundreds of times,
and only two headon accidents have
occurred at locations where they are
in place. Two vehicles climbed or
jumped clear over the barrier. A new
series of crash tests, using heavier ve-
hicles and 75 mile per hour speeds
(instead of the 60 mile speeds used in
the original tests) are now under way
in an effort to make the design even
more fool-proof,

il. EFFECT OF BARRIERS ON OVER-ALL ACCI-

DENT RECORD, BY TYPE OF BARRIER

As described in the introducton,
test sections of both types of barrier
were erected on the Santa Ana Free-
way and the Nimitiz Freeway for the
purpose of comparing the effective-
ness of the two types of barrier.
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A mop of the test sectian on the Mimitz Freaway in Alamedo County where 3.87 miles of coble barrler wers erecled enddo.end with 2.87 miles of beom barrer.
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Although there is no way of being
sure that the differences berween sec-
tions are attributable solely to the dif-
ference in type of barrier, it was
thought that as many extraneous fac-
tors as possible would be eliminated
by an end-to-end comparison on the
same freeway where traffic volume
remains approximately uniform, and
where, in fact, the very same vehicles
pass by first one type of barrier and
then the other.

Comparisons between cable barrier
on one freeway and beam barrier on
another should be interpreted very
cautiously, because there are so many
other potential variables which could
affect accident rates that the differ-
ence owing to type of barrier can be
smothered in irrelevancies.

The Santa Ana test sections were
between the Long Beach Freeway and
Buhman Avenue, and the Nimirz Free-
way test sections were berween High
Street and Washingron Avenue. These
are both 6-lane freeways with 12-foor
medians. The average daily traffic was
berween 90,000 and 100,000 on all sec-
tions, Grades are practically level and
alignment is excellent,

Before-and-afrer statistics, using one
vear prior to construction as the
“before” perind, and one vear after
completion as the “after” period (the
period during construction is omitted )
are shown in Table | for the Santa
Ana rtest sections, Tahble 2 for the
Nimitz test sections, and Table 3 for
a section of the Hollywood Freeway.

The following points are noted con-
cerning the Santa Ana rest sections:

{1) Before barriers were erected on
either section, the section where heam
barrier was later erected had a much
lower accident rate than the section
where the cable barrier was erected.

{2} The total accident rate in-
creased significantly after erection of
the barriers, on both sections.

{3) The percentage increase on the
section with the beam barrier was
very much greater than the percent-
age increase on the section with the
cable harrier,

(4) Although total reported acci-
dents increased where the cable bar-
rier was installed, accidenrs severe
enough to cause injuries did not in-
crease. Where the beam harrier was

20

installed, the injury accident rate in-
creased by 53%. This increase cannot
be directly related tw cars which
crashed into the barrier, however.

(4) During the “after” period, 427,
of the reported accidents on the cable
section resulted in injuries, and 44%
of the reported accidents on the beam

section resulted in injuries. This is
about the normal ratio for all free-
Ways.

The following points are noted con-
cerning the Nimitz test sections:

(1) The over-all accident rates
were about equal on both sections be-
fore the barriers were erected on
either section.

(2} The accident rates increased
significantly after erection of the bar-
riers, on both sections.

(3} The increase in accidenr rare
was somewhat greater on the beam
section than on the cable section {379
against 269 ),

The following points are noted re-
garding the Hollvwood Freeway beam
barrier installation:

(1) The rates were high* before
and after. This is probably character-
istic of extremely congested freeways.

{2) The barrier did not affect the
rates, either over-all or injury.

* While these rates sre considered high for ucban
freewnys, they are ell only sbout ¥ of the
rate on uthan erterinls other than frecwars,

TABLE 1
BEFORE AMD AFTER RECORD—SANTA ANA FREEWAY TEST SECTIONS
All Reported Accidents

Befare After Change
Rare * Rare
Miles Ne, perMVAM  No.  perMVM i Rate Percent
Cable . 317 120 L.08 153 130 +4-0.22 +20
Beam 157 74 (.80 07 112 0,12 40
Injury-fccidents (Including Fatal)
Before After Change
- Rate Rate
Miles Neo. perMVM  Noo per MVM  in Rate Percent
Cable = i1 55 045 it 048 —im ~2
Beam 257 26 .28 41 (.43 -0.15 +53

" Rate per MVM is che number per million vehicle-miles, An injury-accident rate of 0.49 per MVM shows
at more than two million cae-miles {the total life of about 30 cars) of travel are sccumulated For each
accident serious enough to cause minos {njuries to the ocoupants,

TABLE 2

BEFORE AMD AFTER RECORD—NIMITZ FREEWAY TEST SECTIONS
All Reported Accidents

Refere After Change
Rare Rate
Miles Neo, Per MV M No, Per MV M in Rare =
Cable _ 387 185 1.51 250 1.90 -+0.39 426
Beam - .87 146 1.5% 216 2.13 4058 437
Injury-Accidents (Including Fatal)
Before After Change
Rate Rate
Miles No. Per MV M No, Per MV M in Rate %
Ot 387 71 058 105 080 +022 438
Boai e e e D . . a5 0.94 - ®

* Whese the heam barrier was Installed, there was o change in jurlsdiction of enforcoment agencies herween
the “before” and “after” periods, Becavse of o change in methods of reporting, and in definition of
“ipjury™, the injury-aceident rate in the before period ie not known,

TABLE 3

BEFORE AMD AFTER RECORD—HOLLYWOOD FREEWAY BETWEEM
HARBOR FREEWAY AMD BENTON WAY

Beam Barrier 1.68 Miles—ADT = 190,000

Before After Change
No. Rate Na. Rate Rate y A
All Accidents [— _ 142 210 266 21 ~+i.11 -+5
Injury Accidents PRIy . 137 138 129 —08 —&

California Highways and Public Works



(3) The ratio of injury accidents
to total accidents, 60%%, is very high.
It is possible that many non-injury
accidents are being overlooked on this
section.

Before-and-afrer studies were also
made on four other short installations
of beam barrier, two on the Santa
Ana Freeway near the East Los An-
geles Interchange, and two on the
Bayshore in San Francisco.

Because of a change in reporting
methods on the Bayshore, and because
of construction operations and other
modifications of the freeway on this
portion of the Santa Ana, reliable be-
fore-and-after comparisons cannot be
made, Available records on three of
the secdons showed an apparent in-
crease in accidents, and one section,
herween Soto Street and the San Ber-
nardino  Freeway junction on the
Santa Ana, showed a large apparent
decrease. The latter section comprised
many short sections of barrier inter-
mittent with previously existing re-
taining walls and other median ob-
structions.

The barriers have generally resulted
in an increase in over-all accidents,
except on the Hollywood Freeway
where the volume is 190,000, An
earlier study * had indicated that bar-
riers would increase accidents on roads
where the volume is less than 130,000,

The percentage increase in both the
all-accident rate and injury-accident
rate was greater where the beam bar-
rier was placed than where the cable
barrier was placed, although the sam-
ple is so small and other unaccounted-
for differences in rates are so large
thar these differences could be due to
reasons other than difference in barrier
Ly pes.

It may be significanc that the rise
in accidents on the cable barrier sec-
tion of the Santa Ana was not accom-
panied by a rise in the injury-accident
rate. However, the rise in injury acci-
dents on the Nimirz cable section was
just as grear as the rise in all-accidents
an this section.

The ratio of all-accidents to injury-
accidents lies in the expected range of
2.2 to 2.8 in the before and after sam-
ples for both types of barrier in the
test sections. This is significant in that

® UMedisn Stady”  (Calif. i 4 & Public
Works, July-Aug. ];5‘91. i
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A close-up showing construction delall of o
blocked-out beam borrier on Hhe Sanfa Apo
Freeway.

it shows that the increase in reported
accidents is not composed of mere
“fender-benders” or “fence-scrapers.”

1il. ACCIDENTS INVOLVING THE MEDIAN

A. Although head-on accidents
were virtually eliminated by both
tvpes of barrier, it has been seen thar
in general there was a rise in accident
rates where the barriers were installed
on freeways having traffic volume less
than 130,000 vehicles per day. One
explanation, of course, would be that
without a barrier many vehicles are
able to encroach on the median with-
ont suffering a reportable accident,
whereas after the barriers are installed,
they strike a barrier, Table 4 shows
the relation between the number of
cars hitting the barrier and the rise in
accidents when harriers are installed.

It can be seen in Table 4 that a con-
siderable proportion (57% to 80%)
of the increase can be accounted for
by collisions with the barrier excepr
in the ease of the Santa Ana Beam
Section. Before reaching any conclu-
sions, note that the over-all increase
in the accident rate on the Santa Ana
beam section was 50% greater than
the increase on the Santa Ana cable
section, The decrease in rate of acci-
dents involving the median on the
Santa Ana beam section is one of the
inexplicable things that are frequently
encountered when making a staristical
study involving small numbers.

B. Events associared with barrier
collisions: As Table 4 shows, a lot
more drivers are getring involved with
the median than there were before the
barriers were erected. What the table
does not show is the number of times
the median was violated in the “be-
fore” period with no resulting acci-
dent,

There has been speculation that
people are deliberately driving into
the cable barrier on the theory that
it is softer than the car ahead. In an
effort to explore this possibility, Table
§ was prepared. This table classifies
the accidents involving the barrier ac-
cording to events preceding the colli-
sion. There is also a subjective classi-
fication in the right-hand twao columns
as to whether the vehicle was delib-
erately or involuntarily driven into the
barrier. This classification represents
the analvzer's judgment, based wpon
reporting officer's opinions, statements
by the drivers, and statements of wit-
nesses, 25 well as upon the events.

The following points are noted re-
garding Table 5:

{1} On the test sections, 58 percent
of accidents involving the beam bar-

=

TABLE 4

PROPORTIOM OF INCREASE N ACCIDENT RATES ACCOUNTED FOR
BY ENCROACHMENT IN MEDIAN

Orer-all
Inerease
i
Aecidents
Rate Fer
MV
Santa Ang Cable._____ 022
Santa Ana Beam.. __ 032
MNimitz Cable ___ Gt . D39
Nimitz Beam ; (.58
{ I = Decrease

Accidenis “Ilwa.!'uling" Ff;::;zf
— Medion Accownted for
Before After Tncrease phy Aecidents
Rate Per  Rate Per  Rate Per  Imveolving
MVM MVM MVM  the Median
017 033 .14 73%
0.23 015 (008" ]
0.22 0.53 .31 B0
0.19 032 0313 §7%
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This photo shows o secfion of the beam barrier ez it wos being installed on the Sonto Ano Freeway
last February. Mete the portion of partly completed barrier of the lower (aff.

i
i
i

Divisian of Highways meintenonce workers repair o domoged coble borrier on the Sanle Ano Fresway.

rier were 2-or-more-car accidents,
whereas only 39 percent of accidents
involving the cable barrier were 2-or-
more-car accidents. On the Ventura
Freeway, only 20 percent involved
more than one vehicle,

(2) About one-fifth of the median
barrier collisions were deliberate, a
sort of “fielder’s choice”, in which the
driver thought he was choosing the
lesser consequence. This ratio was the
same for the cable barriers as it was
for the beam barriers, although on the
Ventura Freeway only two “deliber-
ate” swerves resulted in reported ac-
cidents. This freeway has eight-foot
paved shoulders in the median, where-
ag the rest sections on the Santa Ana
and Nimitz Freeways have curbs and
only a six-foot half-width,

(3) On the test sections, 86 percent
af collisions with the beam barrier and
55 percent of collisions with the cable
barrier were associated with maneu-
vers such as rear-end and sideswipe
collisions or near-collisions.

{4) On the test sections, 21 percent
of the cable barrier collisions and four
percent of the beam barrier collisions
were due to erratic driving, drifting,
and unknown reasons. “Erratic Driv-
ing” are cars which were observed by
witnesses to be driving erratically for
some time before colliding with the
barrier.

(5) *Unknown, miscellaneous, drift-
ing, and sleep” accidents (nearly all
involving only one car) accounted for
19 of the 26 collisions with the cable
harrier on the Ventura Freeway. This
relatively high proportion is due more
to a lack of other kinds than to an
excessive number of these kinds. The
fact that there were only 7 accidents
associated with rear-end and sideswipe
maneuvers is probably attributable to
the shoulders and absence of curbs,

It was also determined that 16 of
the 26 on the Ventura Freeway were
at night.

C. Repeated crash tests demon-
strated conclusively that when a car
collides with the cable barrier there
is far less shock than with the beam
barrier and that there should be far
fewer injuries for a given number of
barrier collisions. The first year's ex-
perience on the test sections showed
the following:
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TABLE 5

MEDIAM BARRIER ACCIDEMTS CLASSIFIED BY ASSOCIATED EVEMNTS

{One Year Afrer Construction )
(Test Sections and Ventura Freeway)

Avoid Knocked Ran Into Drrifted
Read-end Unsafe It Harrier Inte
Accidents Lane Change  Barvier by After Erﬂ“l’rr
= e (Sleep,
Single Multi- Delib- Lost Dirink, Delib- Invol- Torad
Vehi- Vebi- erate Con- Aveid- Side- Rear- Side- Rear- Ervatic  Imat- Un- eTate  UmLAry Acei-
cle cle  Action  wrol  img  Making swipe emd  rwipe  end  Driver temtion) Mise. known Action Action demts
CABLE-CHAIN
Link Bammien
Santa Ana 23 13 ] 2 r 1 1 I 3 2 2 8 5 11 7 ig
Nimitz 37 13 § 12 b ] 2 3 1] 1 8 3 14 2 11 49 &)
; MNo. E is i) 14 E 1 3 G 1 4 0 5 ¥r ] ¥ 22 76 98
rUTﬂ.L{%_ 6 39 115 10 | 5 s 1 40 s 1 7 017 ™ 10
Venrura . 21 § 2 0 1 i} 2 2 0 0 1 § 4 o 2 24 24
Brock-Ourt
Merar Beaxt Banwien
Santa Ana . § 7 I 5 2 I 1 { 0 1 i ] ] 1 2 10 12
MNimitz 16 12 7 (] 5 ] 2 § 1 2 1] 1 5 i 1 28 if
R Mo, 21 9 8 16 7 1 3 ] 0 3 1] | 5 1 12 38 il
BT M‘%‘P&.. 42 8 16 32 14 2 & 0 - 6 - z i} 2 24 7 100
TABLE &

It is noted that experience of one
vear does not show conclusively that
collisions with the cable barrier are
less severe than with the beam. This is
contrary to expectation. Observations
and actual measurements of test crashes
showed that deceleration rates, which
are closely related to injury potential,
are significantly less with the cable.
There were so few serious injuries in-
volving collisions with either type thar
it is believed that the measured evi-
dence of physical tests outweighs the
statistical evidence, in which chance
plays a major part.

Maintenance records show that the
number of repairs of the cable barrier
greatly exceeds the number of re-
ported accidents involving the barrier.
On the other hand, there have been
reported accidents involving the beam
barrier that did not require repairs.

TABLE 7

COMPARISON OF REPORTED ACCIDENTS
WITH BARRIER REPAIRS

Reported sccidents No. of

i involving barrier  vepairs
Santa Ana Beam 12 Fi]
Santa Ana Cable I8 60
MNimitz Beam . . ... 38 37
Nimitz Cable Wl o1

September-October 1961

SEVERITY OF REPORTED ACCIDENTS INVOLVING MEDIAMN

BARRIERS

Total Collisions in which )
No. of accupants were injured Fatal aceidents
webicles AMinor
colliding Twonds,
with Seri- eont-
barrier ously sigs Taotal Nao, Rewarks
Sanra Ana Beam 12 0 3 3 0
Santa Ana Cable 38 3 9 12 1 x-median, head-on
Nimitz Beam B 7 11 18 2 1 suicide, 1 truck
driver ejecred
when truek hit
barrier
Wimite Cable a0 8 19 27 2 1 motorcycle, 1

spinming car, oc-
cupants ejected

Table 7 shows that collisions were
much more likely to damage the cable
barrier, and that for a given number
of reportable accidents there is more
disruption to traffic caused by barrier
repairs, as well as additional mainte-
nance cost. It does not necessarily
show that there were more “drive-
away” or hit-and-run collisions with
either type, but it does show definitely
that about one-third of the collisions
with the cable barrier were so minor
that the wehicles were able to diive
away.

¥, COMSTRUCTION AMD MAIMTEMANCE COSTS

A, Initial Cost. By the end of the
1960-61 fiscal year, approximately 49
miles of barrier had been installed,

Average unit prices for the barriers
were as follows:

Per lineal Per
foor wiile
1. Single Metal Beam §5.54 £30,700
2, Double Meral Beamn B.31 43 800
3. Double Meral Beam on
Steel Posts (Structures) . 14.53
4. Cable-Chain Link .. 325 17,100

The unit price of beam barrier was
2.6 times that of the cable barrier, In
later contracts, the unit prices of cable
barriers have declined,

Maintenance Costs
Maintenance costs of the two types
of barrier during the one-year period
after construction are shown in Table
8. The average yearly cost of repair is
shown in terms of cost per mile, cost
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per accident, and cost per million
vehicle-miles of travel or exposure.
The unusually large cost per mile for
the beam barrier on the Nimitz Free-
way was due to the two accidents in-
volving truck-trailer combinations.
The annual cost per mile of §2,078
for the cable barrier was 2.9 times the
8720 per-mile cost of the beam barrier,
With a $1,358 per-mile difference in
the annual cost of barrier repairs, it
requires 19% wears for the damage
cost of the fence barrier to equal the
difference in construcrion cost be-
tween the two barriers, However, it
should be noted that approximately

g the year following initiation of the
barrier construction program. Al-
though there are indications regarding
the effectiveness of the barriers, both
in preventing cross-median head-on
collisions and in increasing over-all
accident rates, the experience so far
should be interpreted with cauntion
and only tentative conclusions should
be made at this time. Additional data
are being accumulated covering more
extensive sections of barriers over a
greater period of time. Ir is planned
to continue the investigation. In the
meantime, barriers are being installed
on all 8-lane freeways and on free-

TABLE 8

COST OF BARRIER REPAIRS FOR OME YEAR AS REPORTED
BY MAINTEMAMCE DEPARTMENT

Cable Chain Link Barrior

Million

Vehicle- No,of Total Cost  Cost Per  Cost Per Cost Per
Fresway Lengeh  Miles Repairs (Ome Year)  Repair Mile-Yerr MVM
Mimitz _ et 387 131,65 91 £6,879.53 §75.00 £1,777.66 §52.26
Santa Ana_ MOMEERELCE N L) 117.21 60 7,848.16 13080 247576 04356
Sub-Total ___ 7.04 244.86 151 14,727.69 7.53 2,002.00 59,18
Ventura BT IR B TRAOG 43 478200 111.21 2.034.89 6126
Towal . 939 32692 194  $19509.49% S100.57  RLOTTTT §59.48

Blocked-Out Motal Beam Barrier
MNimitg e o 287 10038 37 £3,658.41 £08 88 £1,27471 536.11
Santa Ana._ . 339 12766 i 1,205.26 745 36620 9.50
Sub-Torl 414 228,96 58 486367 83.90 780,00 21.2%
Bayshore 143 5342 4 59988 149.97 41950 1123
Total iy A 282.38 &2 25,463,551 $88.10 $7,00 1935

1 Approximately 60% of this was recovered from vehbcle owners whose cars damaged the barrier,

60%, of the damage costs have been
recovered, hence the actual difference
in the maintenance costs to the State
was $340 per mile.

At $540 per mile per year, it would
require 4914 years to make up the dif-
ference of $26,700 per mile in initial
COSL.

More important than cost is the haz-
ard to both maintenance workers and
the traveling public of continual main-
tenance in the median. There is also
a certain amount of congestion caused
by such operations. In this regard,
comparison of the two types should
include the bulkiness of equipment
and size of crew required, and the
time per job, as well as the number
of repairs required. The width of me-
dian is also important in this respect.

Scape of Report
This report covers a limited amount
of experience which has been had dur-
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ways where the average daily traffic
cxceeds 60,000 per day. It has been
shown in the 1959 study and con-
firmed by 1960 experience that four-
fifths of all the cross-median, head-on
faral accidents ocour on rthese high-
volume freeways.

A report on the current series of
crash tests which are being made o
improve present designs will be pub-
lished in “California Highways and
Public Works” magazine in the near
future,

According to law, $5,000,000 in
state highway matching funds is made
available each year by the Highway
Commission to help finance local grade
separation projects included on an an-
nual priority list established by the
State Public Utilities Commission.

Department Members
Win 25-Year Awards

Headquarters Office
Charles Cordero
Amy Aileen Jones

District |
Emery L. Blomquist
Joe O'Connell
Richard H. Ramsey
Howard E. Raymond

District 111
Herbert M. V. McAllister

District IV
John A, McCrea

District V
Edwin J. Eggler
John L. Slaughter
District VI

Harry James Gazzola
J. Howard Lang

District VI
Byron L. Green
Llovd B. Hughes
Ralph Palmer
Lan M. Weir

District VIII
Joe C. Cordery
Henry E. Sandoz
Roscoe Webb
District 1X
F. B. Thrailkill

District X
Kenneth N, Hatch
Hazel Laughton
F. J. Leithold
Melvin B. Rowan

Bridge Department
Irwin W, Black
Darwin C. Dinsmoor

Materials and Research
Department
William 5. Maxwell

Shop 3
George W. Hayes

During August cloudbursts and re-
sulting flash floods closed several sec-
tions of state highwayvs in Southern
California until mud and other debris
could be cleared from the roadways.
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\X/dtt Aven ue

1%2-mile F.A.S. Job Includes
Bridge, U.S. 50 Connection

By D. W. McKENZIE, Chief, Highways and Bridges Division, and
F. T. WALDECK, Resident Engineer, Sacramento County

Immediately following dedicarion
and ribbon-cutting ceremonies July
21, a major milestone was reached

PROJECT LOCATION
WATT AVE. EXTENSION

SCALE 1M WILES

in the development of Sacramento
County’s highway network when traf-
fic for the first time was turned onto
the new Watt Avenue Extension two
miles east of Sacramento.

A portion of Federal Aid Secondary
Route 933, the Extension commences
at Fair Oaks Boulevard and travels 1.5

|

miles south, across the American
River, and connects with U.S. 50, as
shown on accompanying maps.

The expressway is an integral part
of the official Master Plan of Streets
and Highways of Sacramento County,
and in this booming metropolitan
area is a vital link between the wvast
residential section north of the river
and the industrial and defense on the
south,

Following a previously uncon-
structed roure, the four-lane divided
facility was built over a period of one
yvear and eight months under four
separate  contracts totaling nearly
§1,500,000, Of this total cost, £742,000
was involved in two FAS projects and
$749,500 in two county-financed jobs.

It is the only river crossing between
the City of Sacramento and Citrus
Road ten miles to the east. Its effec-
tiveness became immediately apparent
as predicted. One month after being
placed in service, the route was carry-
ing 13,000 vehicles a day—mostly com-
muters who formerly used the other
two widely separated routes.

Crosses Future U.5. 50
The FExtension galso crosses the
adopted alignment of the future U.S.

50 freeway which will run east and
west about one-half mile north of the
existing state highway.

PROJECT LOCATION
WATT AVE. EXTENSION

The overall four-stage improvement
included 1} a four-lane divided bridge

The new Watt Avenve Bridge across the American River. The small bridge in front is privately owned.

September-October 1961
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One sef of foetings for parailal pier columns an the bridge shown just affer stripping the ferms,

This photo, teken during fhe construction of the bridge, shows the re-usoble, prefabricoted pier forms
still in ploce on the tweo frant piers.

over the river, 2) a four-lane divided
grade separation structure with a dia-
mond interchange located 1,000 feet
north of the bridge, 3) a similar struc-
ture for a future % -cloverleaf approx-
imately 400 feet south of the bridge,
and 4) the four-lane roadway. The
final highway project also included
1.5 miles of divided road from Fair
Oaks Boulevard north to Arden Way.
This final contract was accepted from
the contractor August 18,

Terrain through which the Exten-
sion passes is flat. However, due to
levees and necessary structure clear-
ances, a maximum grade of 4 percent
was necessary. Minimuom radius of
curve on the main line is 1,800 feet.
Right of way width is 150 feet, except
that within 600 feet of Fair Qaks
Boulevard, where no fill exists, width
is 100 feer,

Construction of the American River
bridge was commenced December 3,
1959 by Lord & Bishop of Sacra-
mento. [t is actually two parallel rein-
forced concrete t-heam structures of
13 spans each and 1.012 feer long, pro-
viding clear roadway widths of 28
feet with a six-foot-wide raised divider
between, and five-foot sidewalks with
steel railings on the outside.

Water Level Low

Luck was with the contractor in the
river work. Flow remained at a low
elevation throughout construction,
making cofferdam work for the piers
routine, After foundation work was
completed, the pier columns, being
identical, were constructed with four
sets of prefabricated forms, providing
an efficient operation for erection of
the 24 columns.

Placement of reinforcement for pier
columns, whose lhieight ranged from
18 to 46 feet, was accomplished by
tying the required steel into cages and
hoisting the cages into posicion. A
similar technique was used in placing
steel for the five-foot deep t-beams.
The steel in this phase was tied for
beams from hinge to hinge and low-
ered into position.

Placement of concrete was by
standard methods. Piers were worked
in pairs and brought up at the rate of
five feet per hour. For t-beam and
deck concreting, pours were mono-
liths extending from hinge to hinge,
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varying in length from 154 to 280
feet, and in volume from 285 to 475
cubic vards. By employing independ-
ent screed supports for finish grade
and vibratory strike-off for deck fin-
ishing, the contractor was able to ob-
tain a smooth-riding surface.
Limitations set up in the Special
Provisions, relative to stripping false-
work in adjacent spans, made it desir-
able for the contractor to prefabricate
forms for 500 feer of bridge, This
method required continuous construe-
tion in order to finish the project
within the 269-working-days limit.

Guantities Listed

Ouantities for major irems of worl
included 2,100 cubic yards structure
excavation, including wet excavation;
5,400 cuobic yards Class A concrete;
700 tons steel reinforcement; 329 steel
piles with a total length of 9,400 feet;
and 2,045 lineal feet steel railing.

Total value of the contract was
$588,769 of which the Federal gowv-
ernment contribured 58 percent, the
State 37 percent, and the County §
percent plus engineering and rights of
way.

Work on the north Watt Avenue
separation began March 23, 1960
under a conrract with Thomas Con-
struction Company of Fresno. Because
of excellent supervision and schedul-
ing of operations, the project was
complered September 14, one month
ahead of tme.

The separation is an undercrossing
for a furure highway to serve the
Haggin bottom land area. It consists
of a pair of similar parallel reinforeed
concrete slab bridges, each with four
spans and an over-all length of 145
feet. Providing clear roadway widths
of 34 feer each plus a six-foot raised
median, the structures are supported
on concrete columns and open abut-
ments which are supported on eon-
crete piles. The four ramps forming
the diamond interchange were added
later by the County.

Provides for Future Road
Like the north separation, the south
Watt Avenue separation is an under-
crossing for a futare road and will
include a half-cloverleaf interchange.
It, too, is a pair of parallel concrete
slab bridges. Their location in the

September-October 1961

BEFORE—Looking morth uvp Watl Avenue prior to tonstruction, The infersecfion in the center is with
Fair Doks Bovlevard. The bridge [foregrovnd) Is privately ewned,

AFTER—The completed Watl Avenve Bridge and freeway seclion feoking seuth toword U5 50. The
structure immediately beyond the bridge will be port of an lnferchange fo serve o proposed housing
development an the south side of tha river,
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The completed bridge shordly after It wos opened to troffic. The view is north toword the Fair Oaks
Boulevard intersecfion,

alignment required that they be con-
structed on a 2,000-foor radius curve
with a 4 percent superelevation—the
only variation from the north separa-
tion in basic design.

Work was started September 23,
1960 by Leedham & Roebbelen of
Sacramento and was completed within
the 140 working days allowed, The
value of contract work was $152,510
which was totally financed by the
Counry.

This spring, the final operation in
the linking of Fair OQaks Boulevard
and US. 50 got under way when
A, Teichert & Son, Inc. of Sacramento
began work on the grading and pav-
ing contract valued at §596,966. This
job, too, was financed entirely by Sac-
ramento County. It also included four-
laning Wart Avenue from Fair Oaks
Boulevard north to Arden Way, about
1.5 miles.

Prior to the project, Watt Avenue
existed from Fair Oaks north as a two-
lane road on a right of way varying
from 70 to 106 feet. For abour 1,300
feet there was a frontage road along
the west side; about 3,700 feet on the
east side; and another 1,400 feer of

28

frontage road on both sides. These lo-
cal roads had curb and gutter on the
property side, but no sidewalks.

Sidewalks Instalied

The County planned to construct
the divided four-lane facility within
the existing right of way by eliminat-
ing these frontage roads. This plan
caused considerable opposition from
abutting residents who wanted to re-
tain the frontage roads as a refuge for
their children from the main stream
of rraffic.

After several meetings the issue was
compromised. The County agreed to
install sidewalks for school children’s
safety to replace the frontage roads.

The highway north of Fair Oaks
Boulevard was constructed as four 12-
foot lanes with 10- to 16-foot shoul-
ders plus a 14-foot curbed median
with left-turn lanes at 11 of the 22
intersections. The median was con-
tinned across 11 less important inter-
sections and eliminated many left-turn
MOVEmEents,

As for the new section south of
Fair Oaks Boulevard, one 3,300-foot
portion between the south separation

and U.S. 50 was built four-lane undi-
vided on a “derour” alignment. Al-
thongh it is not obvious to motorists,
this portion is actually located a suffi-
cient distance west of the permanent
alignment to permit the State ro build
a futnre interchange that will carry
Watt Avenue over the nlrimate U.S.
50 freeway without interfering with
Watt Avenue traffic. Also, the State
will save the cost of the detour which
would otherwise be necessary—a typi-
cal example of the continuing coop-
eration between the State and County
highway departments,

Major Items

Quantities for major items of work
included 50,000 cubic yards roadway
excavation; 30,000 cubic yards import;
53,600 tons aggregate subbase; 70,900
tons aggregate base; 22,440 tons as-
phaltic concrete; 8,000 linear feet curb
and gutter; 25,000 linear feet curbing,
and 27,000 square feet sidewalk.

The roadway excavation and un-
suitable excavation figures represent
an overrun of 22,000 and 10,000 cubic
vards respecrively. That was caused
by the presence of a large amount of
unsuitable material underlying the ex-
isting roadway between Fair Oaks
Boulevard and Arden Way. It ap-
peared that the muck, undetected
prior to the contract award, had been
deposited by an ancient slough that
once coursed through the project
alignment.

This project also included traffic-
actuated signals at the U.S. 50 inter-
section, Thev were electrically inrer-
connected with the system ar U.S. 50
and Manlove Road, about 1,000 feet
east. Both were then interconnected
by radio to the master traffic control
svstem for U.S. 50 in the vicinity of
Mather AFB and Rancho Cordova.

All design construction engineering
and inspection, both on the strucrures
and road work, was performed by
personnel from the Inspection and
Surveys Division, Sacramento County
Department of Public Works, A, L.
Kiefer, Director. Representatives from
the Division of Highwayvs made fre-
quent visits during construction of the
two FAS stroctures,

California Highways and Public Works



d n Ce Freeway Service Key Factor in
. . en d I Downtown Growth, Renewal

By MILTON STARK, Information Officer, District VIl

The decision to remain on 12th Street between Broadway

DISTRICT and Olive (in Les Angeles) was predicated en the convicfion Grateful acknowledgments for

VII thﬂ' 'h;ﬁ Iﬂm‘iﬂn rﬂprﬁﬁﬂ“!‘i th‘ﬂ ‘ncul P'Uint l:l'f a I‘.i‘fl'tﬂmil: new assistance in 1he Prapuru‘iu“ g.f

urban community that is growing along the axis between the this arficle are extended o the Los

new Civic Center and the cultural-recreational center repre- Angeles Central City Committee,

sented by the University of Southern California, the Coliseum, the Los Angeles City Planning De-

Sports Arena and museums in Exposition Park. partment, the Downtown Business

Of equal significance in our study was the impact new free- Men's Association, and the archi-

ways presently under construction will have on the future tects and public relations depart-

grawth of downtown Les Angeles—especially the area between ments of the agencies, organiza-

Olympic and Venice Boulevards. The new Samta Monica Freeway, which parallels tions, businesses and institutions

Venice Boulevard and will cross the Harbor Freeway, will eventually complete a deseribed herein.

freeway loop around the downtown district. This loop will permit vehicles to have

free and easy occess to the southern perimeter of downtown without traveling through

the interchange system. BELOW —Losking west from tha Haorbar Freeway lo
The new freewu‘;r system will make Occidental Center immediulﬂi‘f accessible from the Union Qil Center Building., The verdure of the

. i f [ELE blends fully with mad
all sections of Greater Los Angeles—both by automobile as well as all forms of public L rpienere. ’;?:T:,dn:'; fr b Bl

transportation. uvtility of locating near a freeway.

The foregoing remarks were made
by Horace W. Brower, President of
Occidental Life Insurance Company
of California, on the eve of ground-
breaking ceremonies for the new
$25,000,000 Occidental Center sched-
uled for September of this year. The
company, which calculates its toral
assets in 1960 at $816,536.525 with
§10,206,576,348 in policies in force, is
expanding its national headquarters in
Los Angeles. Occidental’s consulting
planners spent five years in the deter-
mination of the most advantageous
location for the company’s headquar-
ters.

Implicitly significant in Brower's
statement is the changing character of
the Central City, a trend outward by
business and industry and a trend in-
ward by headquarters agencies and all
of the consequent related improve-
ments of new construction, renova-
tion, restoration and slum clearance.
It nowise means abandonment of
downtown Los Angeles, bur is rather
a meramorphosis indicating growth
and expansion. Termed broadly de-
centralization, the trend is given gen-
cral definition and description in the
ensping discussion.

The prime mover in the renaissance
of Los Angeles, particularly in the
Central City area—which is roughly
bounded by the Hollywood Freeway

September-October 1961 29
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to the north, the Santa Monica Free-
way to the south, the Santa Ana Free-
way to the east and the Harbor
Freeway to the west—has been the
trend to decentralization in concentric
circles ourward from the core of
downtown. So thar self-sufficient en-
fties or communities are forming
along expanding perimeters outside of
the heart of the city, partly because
of the growing nerwork of freeways,
which cutr distance and time travel.
This emigradon, reflected in the gen-
eral population decline in the old nu-
clens of the Civic Cenrer and the shift
of busimess and industry to serve
further removed metropolitan centers,
is also partly owing to a desire for
suburban living, away from and inde-
pendent of the Central City or down-
town, Impetus to this movement is
given by the steady influx of new resi-
dents into this part of Southern Cali-
fornia and the problems of living and
working space which they inevitably
introduce.

Decentralization, then, is giving
new character to the Central City.
The nature of downtown is under-
going change rowards a related net of
headquarters offices, administrative
and executive centers, forming a nu-
cleus of entirely new developments
designed to serve the far-flung metro-
politan complexes. In this sense, the
outlying communities are not inde-
pendent but rather a loose federation
connected to the administrative head-
quarters in the Central City.

For the immediate purposes of this
discussion, the geographical area de-
scribed is that of the Central Business
District or the 400-acre core aren
bounded by First Street on the north,
Los Angeles Streer on the east, Olym-
pic Boulevard on the south and the
Harbor Freeway on the west. This,
then, is the nueclens of the Central
City. The Central City itself exceeds
6 square miles of land area and is
framed by the Hollywood, Santa Ana,
Santa Monica and Harbor Freeways,

Land Value

An interesting comparison is had in
the assessed walue of land and im-
provements in the Central Business
District for the sample years 1941-42
and 1959-60. In the former vear, land
was valued ar §72,000,000 and im-
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Rejuvenation in Los Angales does met neglect the nofurol beaufy of trees and lowns. This s the new
Public Health Building in Civic Cantar.

provements at §47,700,000; in che
latrer year land was ser at $63,038,000
and improvements $85,100,000, A defi-
nite relationship is shown in the fall of
land value and the rise of improve-
ments over 2 20-year period.

Floor Space

The Central Business District, which
is largely comprised of office build-
ings, retail stores, hotels, institutional,
governmental and quasi-public, manu-
facturing and wholesale, services and
automobile parking, showed a renrable
floor and ground space of 36,800,000
square feet in 1930, 38,200,000 square
feet in 1955 and 40,500,000 square feet
in 1960. The trend upward in useable

space has been most evident in the
yvears since 1945, 3,917,000 square feet
having been added in the 13-year
interim. In company with new con-
struction during the 29 years spanning
1931 and 1960, a good deal of demali-
tion was accomplished, amounting to
3,626,294 square feer; the net gain re-
sulting from subsequent improvements
is calculated at 1,577,000 square feet
of floor space,
Sales

Retail sales of such diversified items
as food, furniture, gasoline, lumber,
apparel in the Metropolitan area (Los
Angeles and Orange Counties) indi-
cate in the grand toral a substantial
increase from $3,612,725.000 in 1948
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to $6,003,325,000 in 1954, On the other
hand, within the Central Business Dis-
trict a decline is evidenr in total retail
sales from $451,000,000 in 1948 to
$421,003,000 in 1954, [t is clear from
these statstics that recail outlets, which
in January, 1960 occupied §,504,000
square feet of floor space, are bur-
geoning outward into the broader
metropolitan area. It is significant thar
business follows the customer and
during the last decade four depart-
ment stores in the Central Business
District opened thirteen branch out-
lets in the outlving areas. It is felt that
with the growth of headquarrers func-
tions in downtown and the construe-

tion of multiple dwelling units on the
periphery of the core area, downtown
sales will be given new stimuluos,
though, certainly, they are substantial
as they are.
Office Use

Office use has an important place in
the Central Business District, occupy-
ing 329 of the available space. New
affice building construction is above
the average for the U.S. as a whaole,
and the following figures are cited for
the larger Los Angeles Metropolitan
Area: In 1958 7.7% of total national
construction and 29.5% in the West;
in office building construction 12%
of the nation and 40% in the West.

In a four-year period berween 1956
and 1959, valuation of new office
buildings in the metropolitan area was
set at $363,000,000 or equal to half of
the New York area and equal to the
combined areas of Chicago, San Fran-
cisco and Boston, The square footage
added for the four years prior to 1960
for the entire Los Angeles Metropoli-
tan Area is estimated at 18-25,000,000,
including nearly 3,000,000 in the Cen-
tral area and 750,000 in rthe Central
Business District. Since 1948 a rtotal
of 14,000,000 square feet of office
space has been added in Los Angeles
City and 1,500,000 in the Central Busi-
ness Districe,

An oerial view of the Los Angeles Cenfral Business District looking eaxf ocross the Harbor Freeway.
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“Approximately fourteen million
square feet of the office space con-
structed since 1948 has been locared
outside the Cenrral Business Districr,
However, of this amount an estimared
1,000,000 square feet was erected along
the southwesterly and westerly fringe
of the Central Business District wirhin
the past few vears. Included are the
structures of the Bank of America,
Union Oil Company, Signal Oil Com-
pany, the Bar Association and the Pa-
cific Clay Products Company. While
directly outside the arbitrary bound-
aries of the Central Business District,
the proximity of this development
suggests thar it properly should be
considered as an integral part of the
business district. The current inven-
tory of office space in the Central
Business District is approximately 12,-
424,000 net square feet. Approxi-
mately 855 of this space is contained
in structures which were constructed
before 1930, Manv of these older
buildings have been remodeled to pro-
vide modern accommodatons. Many
large one-firm buildings in the Cen-
tral City Area house offices of petro-
lenm companies and financial estab-
lishments. In aggregate, professional
services regional in scope and other
activities directly related to insurance,
petroleumn, finance, public utility or
government administration activities,
use the largest amount of Central of-
fice space.”—Los Angeles Centropolis
1980, The Los Angeles Central City
Committee and the Los Angeles City
Planning Deparrment.

Hotels

5,389,000 square feet of space is
utilized by hotels in the Central Busi-
ness District or 15% of floor space
available in the area. Figures for 1956
show the presence of 26 hotels having
a toral of 10,000 rooms. More horel
and motel accommodarions will be
needed to keep pace with population
influx and labor force increases in the
Central Business Districr,

Floor Space Uses

An impressive array of statistics re-
lating to other floor space uses and
percentages have been compiled by
city planners for the Central Business
District and may be reduced to tabu-
lar form as follows: Manufacturing
and Wholesale, 3,175,000 square feet,
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8.8% of total floor area; Institutional
{ Churches, Clubs, Educational FElee-
masynary) 2,070,079 square feet, 5.6%,
of total Aoor area; Government and
Quasi-Public, 3,431,350 square feet,
10%, of total floor area; Services (Fi-
nancial institutions, travel agencies,
restaurants, etc,), 2449775 square
feet, 6.7% of total; Parking Struc-
tures, 1,305,229 square feer, Interior
Parking, 921,900 square feet, Surface
Parking, 3,737,071 square feet or a to-
tal of 31,000 parking spaces, 32.8% of
total land area. The latter percentage
is high and indicative of the popular-
ity of motor vehiclar travel over con-
ventional public transit facilities.

1980 Needs

The population for the Los Ange-
les Metropolitan Area is estimared to
reach 11,800,000 by 1980. As of July
1, 1961 it was 6,251,204,

“Space targets for the larger Cen-
tral City area will depend in large
measure upon the quanticy and char-
acter of improvements planned for the
inner core. The outer fringe will in
all probahility be devored primarily to
multiple apartment structures, the ex-
pansion of light industry, culroral fa-
cilities, and some of the smaller types
of business services. Space targets for
1980 are predicated upon sweeping
changes in the downtown, which will
include the elimination of the blight-
ing influences of previous vears, and
the introduction of a comprehensive
improvement program. Should the
downtown develop in accordance
with its potential, an approximate
doubling of the downtown daytime
population is anticipated by 1980, a
conservative expectation in view of
the anticipated population growth and
economic development of the region,
the metropolitan area, and the corpo-
rate city. To achieve the expected
doubling of the downtown daytime
population, substantial increases in
varying degree are anticipated in the
downtown labor force, shoppers, busi-
ness personnel and visitors, Tt is quite
possible that the relative proportion
of these several components might
change during the process.”—Los An-
geles Centropolis, 1980, the Los An-
weles Central City Committee and the
Los Angeles City Planning Depart-

ment.

MNeeds for 1980 as expressed by
present estimates of future net square
footage of floor space in the Central
Business District are as follows: Re-
tail, 5,917,000, Office Space, 24,145-
000, Hotels, 7,080,000, Manufacturing
and Wholesale, 2,500,000, Institutional,
3,658,000, Government and Quasi-
Public, 4,000,000, Services, 4,366,000,
Parking (interior), 5,500,000, (sur-
face), 1,400,000,

The expected grand total of square
feet for 1980 for the inner core of the
Central City Area is 58,566,000. The
square footage available today (1960)
is 40,429,000, This means that new
construction in the amount of about
18,000,000 must be added to achieve
the goal, a goal which will be reached
through reclamation, renewal and re-
moval of ourmoded strucrores.

Buildings—Developments
Occidental Center

Ground-breaking ceremonies on the
£25,000,000 Occidental Center, a com-
plex of buildings including a 25-story
tower on 12th Street between Hill
and Olive Streets, will be held in
September, 1961, Plans call for con-
struction of a 9-story building on the
northwest corner of 12th and Hill
Streets, a 25-story tower adjunct on
the northeast corner of 12th and Olive
Streets, a S-story parking structure
with room for 700 vehicles, and re-
modeling of the present 9-story strue-
ture on 12th Street berween Broad-
way and Hill Street. The finished
complex will provide over 1,000,000
square feet of office space. Initial con-
struction is scheduled for completion
in Januoary, 1963,

333 Building
Demolition is in progress to be fol-

- towed by construction of a 35-story

aluminum, glass and marble office sky-
scraper and 14-level parking structure
at Sixth and Hill Streets overlooking
Pershing Square. It will be called the
333 West Sixth Street Buoilding, re-
placing the 40-vear old Paramount
Theatre Building, and will occupy
one acre of land and have an area of
615,000 square feet. Valued at $20,-
000,000, the new development is
scheduled for completion in the fall
of 1962,

Construction of 2 §00-car electronic
parking facility will employ a revolu-
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A modal of the fulture Occidental Life Bullding in the dewnlswn ares. (Phato The proposed 35-slery building of 333 West &th Siresi. (Phote by Haerber!
by Herbert Bruce Cross,) Bruee Cross.)

A model of the new Los Angeles Dedger Stadium which will be constructed of Chaver Rovine.
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tionary parking system consisting of
aluminum crane clevator towers to
whisk automobiles from ground level
stalls to stalls on the highest level in
45 seconds. Fourreen high speed auto-
matic passenger elevators will serve
tenants and customers,

California Hospital

In 1962 the Lutheran Hospital So-
ciety of Southern California plans ex-
pansion of a new $3,000,000 addition
to the present facility at 1414 South
Hope Street. The new wing will pro-
vide 119 beds with enlarged major and
minor surgery facilities and a new
cancer research and treatment pro-
gram which will include an extensive
tissue culture laboratory for eytologi-
cal study and research. With the in-
stallation of a $250,000 6-megavolt
x-ray generator, one of the largest in
the world, California Hospital will be
the leader in cancer treatment and re-
search in this part of the country.

Pacific Telephone Building

On May 9, 1961 Pacific Telephone
dedicated a new communications cen-
ter ar 420 South Grand Avenue. The
$31,000,000 8-story center (along
with existing buildings on  South
Grand and Olive) will house the larg-
est concentration of switching appara-
tus in the world. Tt is described as
being the crossroads of direct dial long
distance ealls, local and Fastern tele-
vision programs, microwave radio re-
lay, telephoto, ship-to-shore telephone
calls, mohile relephone, teletypewriter,
data processing and the new data-
phone service. The first-stage im-
provement amounting  to 180,000
square feet of floor space is judged
adequate for expansion into 1967,
when other floors will be added. An
arresting feature of the new building
is a 30 x 18 foot mosaic on the build-
ing front which pictorially illustrates
the scope and hreadrh of communica-
tions in todayv's shrinking world.

Detention Center

A Los Angeles County Men's De-
tention Center with facilities for 3,300
inmates and occupying 585,150 square
feet of space is under construction at
a cost of §13,630,000 on a 17-acre site
at Vignes and Bauchet Streets adja-
cent to the Union Station. Work is

36

on schedule and completion is antici-
pated by July, 1963. The center will
have a §-floor main building housing
administrative offices, service faciliries,
cell blocks, library, chapel and deten-
tion facilities on four floors. Well
planned cell block arrangements elimi-
nated the long outmoded two-man
cell. To meet the many forms of pri-
son segregation—older prisoners from
vounger prisoners, first offenders
from ‘“repeaters”, narcotic addicts
from traffic violators—the architects
devised several types of inmate hous-
ing, wvarying from dormitories to
single cells, according to specific
needs.
Water and Powaer Beilding

Under contract now is a new gen-
eral office building for the Los An-
geles Department of Water and Power
on a l6-acre sire in the Civic Center
Mall, bounded by Hope, First, Tem-
ple and Figueroa Streets. The 17-story
structure  will have BRO000  gross
square feet of space and will cost §26,-
700,000 to construct. An additional
£3,450,000 investment is represented
in a 2,400 parking structure and §880,-
000 in clearing, excavating and land-
scaping costs, The facility is designed
to accommodate 3,200 employees now
located in other offices with provision
for an estimated ultimate 4,300 em-
plovees by 1990. The Department
stated that it had in the last ten years
invested §619,000,000 in new con-
struction to supply water and electri-
cal service to its customers. Excavarion
on the new building is in progress and
a contract has been entered into with
the Division of Highways for the dis-
posal of 480,000 cubic yards of excess
excavation on the right of way of the
Santa Monica Freeway berween Ver-
mont and LaSalle Avenues. This rep-
resents a haul of just under 5 miles
for the contractor and this phase of
the operation—which will save the
Stare of California an estimared §600,-
000—is scheduled for completion in
January, 1962, The Department of
Water and Power building will be
completed early in 1964,

Dodger Stadium
Los Angeles’ own baseball team,
the transplanted National League
Dodgers of Brooklyn fame, is invest-
ing £16,000,000 in a new stadium in

the Chavez Ravine area, northern gate-
way to the Los Angeles Civic Center
and the Central Business District ad-
joining the Pasadena Freeway. The
§6,000-capacity stadium, which will
also be used by the American League
Los Angeles Angels, is designed to be
expanded to 65,000 and 85,000 capa-
city when conditions warrant expan-
sion. Parking for automobiles will he
provided in 16,000 individual slots,
with ultimate provision for 25000
parkers. Construction is under way
and completion is anticipated in 1962
for the National League opener. The
Division of Highways and the City
of Los Angeles are expediting plans
for carly improvements on the Pasa-
dena Freeway which will be a main
corridor for attending fans in time for
the forthcoming season. Plans call for
ramp and street revisions to accommo-
date traffic and improve access facili-
ties to and from the ball park grounds.

Federal Building
A §27.000,000 appropriation by
Congress recently assures construction
in the near future of a new Federal
Building on a 7-acre site on the east
side of Los Angeles Streer berween
Temple Street and the Hollywood-
Sanra Ana Freeway. This will central-
ize U.S. Government offices and fune-

tions in the Civic Center.

Security-First National Bank

Ground-breaking ceremonies have
already been held on an addition to
the Farmers and Merchants Branch of
the Security-First Mational Bank ar
401 South Main Street. Going up 6
stories and providing 90,000 square
feer of office space and an extended
parking area, the structure will cost
§1.500,000 and will be completed in
July, 1962,

Little Tokyo

Japanese Americans of Southern
California, 77,000 scrong, with their
neighbors and tourists may in the fo-
ture look at new developments in the
Little Tokyo section of downtown
Loos Angeles, within an area bounded
by Jackson Street to the north, Cen-
tral Avenue to the east, Third Screer
to the south and Los Angeles Street
to the west. New zoning granted to
this community will permit renova-
tion and expansion, which the Japa-
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Arfist’s conception of the new Music Center af the Civie Center. (Phote by Wellen Becke! and Associafes.)

S

Sketch of the future Los Angeles County Men's Detention Center adjocent fo the Union Stotion. (Phote courtesy of Robert M. Garrick.)
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The oid Bunker Hill section of Los Angeles which will be replaced by the redevelopment (pholo next
poge), Mote the tower of the City Hall visible in the right bockground.

nese Chamber of Commerce and local
businessmen are promoting. Invest-
ments estimated at approximarely $6,-
000,000 by private enterprise would
assure restoration and new construc-
tion to provide hotels, motels, and a
shop-lined pedestrian way, much like
Olvera Street in the Mexican quarter,
A civic improvement association and
a large corporation would also he
formed to spearhead the conversion of
the site into a business, residential and
tourist attracion,

Bunker Hill
One of the most ambitious develop-
ments anvwhere in California or the
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U.S. is the Bunker Hill Urban Re-
newal Project being planned by The
Community Redevelopmenr Agency
of the City of Los Angeles, having
been approved by the Ciry Council
on March 31, 1959. The great restora-
tion here will cover an area of 136
acres, framed by First Street, Hill
Streer, Fifth Strect and the Harbor
Freeway, representing a gross project
cost of $65,099.881 when completed.
The blighted area will be cleared and
converted to the following land uses:
Residential, 27.2 acres; Commercial,
40.4 acres; Parking-Commercial, 24.1
acres, and Public, 3.6 acres.

As the planners put it themselves:
“Bunker Hill has languished as a
blighted area for half a century—
deteriorating  steadily and blocking
growth of the central city. The pres-
ent pattern of substandard rooming
houses and cheap hotels with the in-
evitable earmarks of crime, disease,
fire danger and excessive public costs
which characterize such conditions
will soon give way to the most mod-
ern and attractive core area develop-
ment in any American city! It is diffi-
cult to calenlate the total effect this
single undertaking will have on the
community when it is complered. It
will not only compliment the adjacent
Civic Center and the whole central
business district, in realizing their full
potential as an up-to-date Central City,
but will also be of great benefir to the
entire city by the 1,000% increase in
vearly tax revenue that will acerue to
the City Treasury. With the consoli-
dation of this rebuilt area, coupled
with the network of freeways, the
eventual new public transit system and
other new developments, in the plan-
ning stage, Los Angeles will no longer
be ‘in search of a city.'”

Restored Bunker Hill will have
tower apartments, at a walk-to-work
location, for a residential population
of 6,000 to 8,000 persons; commercial
uses with an emphasis on office build-
ings for a working population of up
to 50,000 persons, and hotels and
motor hotels, for the transient residen-
tial population; and parking stroctures
to serve the immediate area and the
adjacent Central Business District as
well as the Civic Center for as many
as 20,000 spaces.

The Community Redevelopment
Agency commenced its land acquisi-
tion program in April of this year.
Although it is expected to require
about two years to acquire all the land
in the Bunker Hill project area, the
Agency expects to initiate the first
steps in its land disposition program
{sales of property to private develop-
ers) before the end of this year. Pri-
vate developers are expected to invest
some $250,000,000 in the rebuilding of
Bunker Hill, resulting in the addition
of 4,000,000 in property tax revenue
annually (present yield §400,000). It
is reasonable to expect that before the
end of 1961 actual construction will
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commence on certain sites and the
new Bunker Hill will break the skyline
in downtown Los Angeles.

Civic Center Davelopment

The Los Angeles Civic Center is
generally a square formed by Sunset
Boulevard, Figueroa, First and Ala-
meda Streets and conrains 228 acres.
Within this area are most of the im-
portant governmental establishments
and their headquarters staffs which
have been associated with the down-
town. The Center presently has 13
existing major buildings having a
gross square footage of space of
6,700,000, accumulated during fifry-
one vears of construction and repre-
senting an aggregate expenditure of
approximately §100,000,000, This com-
plex will number at least 19 structures
ultimately. Currently one new build-
ing is under construction and engi-
neering plans for three others are
being completed. Taken together they
will represent an addition of 3,500,000
gross square feet of floor space to the
existing toral in the Civic Center when
completed in rhe next three years.

Music Center

A music center complex of three
buildings is planned on a 7-acre site
bounded by First, Hope, Temple and
Grand Streets in the Los Angeles Civic
Center. It is dedicated as a “Living
Memorial to Peace” through the joint
efforts of the Music Center Building
Fund Committee and the County of
Los Angeles. The Music Center, esti-
mated to cost §23,000,000, will provide
faciliries for the performing arts con-
sisting of a 3,200-sear auditorium, the
Memorial Pavilion, on the south side
of a landscaped central mall; a circular
theatre containing 6350 seats, the Forum,
and an aunditorium with 1,700 seats.

The Forum, a circular building 132
feet in diameter set in a sunken garden,
will have a round stage that can be
raised or lowered, amphitheatre-stvle
seating and a large semicircular lobby
reached from the mall by footbridges.
The Center Theatre, immediately to
the north and joined to the Forum by
a graceful colonnade of white marble
columns which surrounds both struc-
tures, will have irs stage and audi-
torium housed in an 80-foot high en-
velope of sculprored concrete with
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the lobby enclosed on three sides by
glass.

The Music Fund Commitree has full
responsibility  for raising the eso-
mated §5,000,000 cost of constructing
two of the buildings and has also
pledged irsell to raising 86,000,000
toward the Music Center project. Los
Angeles County has agreed to guar-
antee $9,000,000 toward the construc-
tion cost of the Memorial Pavilion as
well as providing the site for the
Center,

A major feature of the new de-
velopment will be a 1,000-car, four-
level garage under the two new struc-
tures which will be connected to the
1,000-car subterranean garage already
planned beneath the Memorial Pa-
vilion. This combined underground
parking area will make available 2,000
parking spaces to Civic Center em-
ployees and visitors during the day.
The County will assume the cost of
constructing the garage portion of the
project as a part of the overall plan
to meet the parking needs in the Civie
Center,

Ground-breaking  for the Music
Center is planned shortly with the
Memaorial Pavilion scheduled to open

in December of 1962, Construction of
the Forum and Center Theatre is ex-
pected to be completed in 1963,

Historic Restoration

In the area between the Civic Center
and the Union Station, where the city
was founded September 4, 1781, its
colorful past is coming to life again
as buildings in the Old Plaza are being
restored. The State, county, city and
a private non-profic corporation are
working together under a master plan
to acquire and rebuild historic build-
ings and other landmarks. The project
is Pueblo de Los Angeles Stare His-
torical Monument, a paret of the State
park system, administered by the City
Recrearion and Park Department.

The Olvera Street section, long a
favorite place for tourists to watch
native Mexican craftsmen work, to
buy their wares and sample their tradi-
tional foods, already has been pardially
restored, It is operated commercially
by El Pueblo de Los Angeles, Inc. The
manager is venerable and dynamic
Christine Sterling, who conceived the
idea of the restoration in 1926,

The main historical buildings in and
around Olvera Street, including the

Suggested model for the proposed Bunker Hill Redevelopment Project prepared by the staff of fhe
Community Redevelopment Agency of the Cify of Los Angeles. (Ses phefo preceding poge.) (Phote by
Able Photo Sarvice.)
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The Police Facilities Building af 150 Merth los Angeles Streel, fypical of now
construclion in recent years in Civic Center.

ABOVE—The Los Angeles County Holl of Administrafion in Civic Center. BELOW—
looking east on Wilshire Boulevard foward the new Tishman Building. Te the
right is tha Statfer Hilton Hofel.

City Rer

Downtown Les Angeles is an area in metam
business and industry and o frend inward by h
accessibility, the movement involves new constru

.

Westerly view of the Signel Qil Building on Wilshire
Boulevard ohove the busy Harbor Freeway.
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worphesis, characterized by a trend outward of
1eadquarters agencies. Based largely on freeway
iction, renovation, restoration and slum clearance.

Mew funcfional design i embodied In the Sowthern
Counfies Gas Company Building of 8th ond Flower
Stresfs.

The Los Angeles County Holl of Records under construction in Civie Center,
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ABOVE—The lov Angeles County Courthouse, cne of the many “hecdquarfers”
type of improvements in Civic Cenfer. BELOW—Llooking down upon the angular
becuty of the new Califernio Bank Bullding at 8th and Spring Streets.
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Model of the new wing of the Colifornio Hospital propesed for construction in 1962, (Photo by Herbert

Brece Cross,)

Avila Adobe, Sepulveda House and
Pelanconi House, will be repaired and
restored,

The former Methodist Headquarters
Building, on the northwest corner of
Los Angeles Streer and Sunset Boule-
vard, will be converted into a Latin
Amercan Trade Mart. It is contem-
plated that the consulates and trade
offices maintained in Los Angeles by
the republics of South and Central
America will be housed here in an in-
formal, colorful south-of-the-border
atmosphere.

The Simpson Building, ar North
Main Street and Sonset Boulevard, has
been rebuilt, and one part is occupied
by a branch of Bank of America. All
the furnishings, draperies, brickwork,
tile and woodwork were imported
from Mexico and combined to creare
an interior of grear beauty and charm.

Across the Plaza in the blocks
bounded by North Main, Los Angeles
and Plaza Streets, and Arcadia Street
{which separates the section from the
Santa Ana Freeway), the work of res-
toration is under way. Alreadv com-
pleted is the old Fire House, as it
functioned in the 70°s, complete with
an old city-owned fire engine which
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has been rebuilt and polished brighter
than new,

Principal buildings being restored or
planned for work later are the Pico
House, the city's first three-story
building, erected in 1869, which will
again serve as a hotel; The Merced
Theatre, first in Los Angeles; Masonic
Building, where I.os Angeles' first Ma-

sonic Lodge mer; and a few newer
and less historic structures. It is con-
remplated that operation of the Pico
House, its dining room and a number
of small ground-floor shops beneath
the Merced Theatre will be leased to
a concessionaire later,

The original financing for the proj-
ect in 1953 consisted of §7350,000 ap-
propriated by the State Legislature
and an equal amount provided by the
city and county. Ultimately a great
deal mare will be spent, including pri-
vate funds.

California Mart

A 2350 million California Mare de-
velopment is being planned to occupy
an entire city block (four acres)
bounded by Ninth, Main and Los An-
geles Streets and Olympic Boulevard
in downtown Los Angeles.

Construction will begin early in
1962, The development consists of A
Tower (first unit) 13 stories with
400,000 square feet of display space;
branch bank building; auditorium ex-
hibition hall; B Tower, 20-story dis-
play offices building: Marr horels will
be a 16-story high-rise structure and
a two-story motel buile around a
swimming pool patio plaza; other fea-
tures inclode a three-level subrerra-
nean garage, restaurants, night clubs,
specialty shops, etc. Development is
planned as an international marketing
center for all consumer goods and re-
lated fashion lines. Charles Sharruck,

The generel offices of the Loz Angeles Dapartment of Water and Power as they will look when complated.
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recognized dean of Southern Cali-
fornia realty appraisers, says of the
Mart: “Feasibility of the project is
increased by irs favorable geographical
relationship to existing transportation
arteries, particularly the central free-
way interchanges, the central business
district, the rerail area and the financial
center.”
Traffic

Cordon counts of traffic by the City
of Los Angeles Traffic Department
within an area somewhat larger than
the Cenrral Business District, bounded
by the Harbor Freeway, Hollywood
Freeway, Los Angeles Street and Pico
Boulevard, showed appreciable in-
creases over 1957 in passenger vehicles
entering and decreases in persons en-
tering.

A count conducted in May, 1960,
during the lé6-hour period between
6:00 AM. and 10:00 P.M., showed
679,000 persons entering, a decrease of
0,000 persons from the 1957 count
vear. However, the “maximum day-
time pealt accumulation™ showed an
increase of 25,000 persons over the ac-
cumulation tallied in 1957 in the Cen-
tral Business Districr: in 1960 the
rotal was 137,000, in 1957 it was 132.-
600. Passenger wehicles entering the
count area numbered 296,300, a 5,400
increase over the 290,900 in 1957. The
high hourly accumulation of passenger
vehicles during the count period in
1957 was 36,500, whereas in 1960 it
was 51,900,

Vehicular entry into and exit from
the Central Business District has been
improved by recent freeway construc-
tion; it has been improved hy projects
aimed at easing the rraffic flow in the
ring of freeways formed by the Hol-
lywood, Santa Ana, Golden State,
Santa Monica (under construction)
and Harbor: the inner cireulation has
been relieved through a system of
one-way city streets and new pedes-
trian controls at key intersecrions. Re-
moval of through traffic from city
streets promotes local business patron-
age and reduces the parking problem.

Metropelitan Transit Authority
~ The Metropolitan Transit Author-
ity, a self-supporting public corpora-
tion of the Stare of California, has
since March, 1958 been operating a
major bus and streetcar system in Los
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The propesed new oddition to the Formers and Marchants Branch of the Security First Mational Bonk,
(Photo by Albert C. Marlin and Associales.)

Angeles County, serving also areas
within Orange, Riverside and San
Bernardino Counties, Ies 91 lines carry
more than 750,000 passengers a day,
using 1,591 buses, 89 trolley coaches
and 164 streetcars.

Action by the California Legislature
in 1961 allows implementation of a
mass rapid transit system by the Met-
ropolitan Transit Auothority, studies
for which have lately been complered,
for an initial route to begin at Century
City in West Los Angeles and termi-
nate in the City of ElI Monte, a dis-
tance of 22.7 miles. A 12-mile segment
of the route from Century City to
Union Station in downrown Los An-
geles would be in subwayv, with the
balance above ground. The project,
estimated to cost $192,000,000, would

require three to four years to com-
plete,

The MTA system as it operates
today, serving the Central Business
District and extended areas, is a prime
mover of large masses of population,
This movement, when interrupted as
it was in 1960 by a strike, can have a
deleterious effect upon other vehicu-
lar traffic plying between points in the
entire Metropolitan area complex and
the Central Business District. As of
June 30, 1941 Los Angeles County
had 3,145,949 motor vehicle registra-
fons,

Freeway Metwork

The downtown, the Central Busi-
ness District, the Civie Center and the
Central City Area, are served by a net-
work of freewaws, the Hollywood-
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The 30 by 18 foof mosic in frant of the Pacific Telephone and Telegraph Building on South Grand
Avenun, Tile, rock and pieces of aclval telephone equipment are vsed to explein the role of communica-
tions in fodoy's shrinking world, (Photo by Ted Schmidi.)

Santa Ana on the north, the Santa
Ana-Golden State on the east, the
Santa Monica on rthe south and the
Harbor Freeway on the west. All of
the downtown portions are completed
with the exception of the Santa Mon-
ica Freeway linking the Santa Ana
Freeway with the Harbor Freeway
and points west, The Santa Monica
freeway is under construction in via-
duct—approximarely 20 feet above ex-
isting surface streets—from the Santa
Ana Freeway to Hoover Street west
of the Harbor Freeway, a net disrance
of approximately 4 miles. Total cost
of this section which will be com
pleted by the summer of 1962, will
be approximately $31,000,000.

The eight-lane viaduect strucrure
crosses 38 city streets, Ten streets will
he deadended and 4 relocated, al-
though during construction all streers
will remain open to traffic. There will
be enough space for areas roraling 80
acres beneath the viaduct which will
be available to lease for public parking
and other approved uses, converting
what would otherwise be lost area into
a useful, revenue-producing facilicy.

Recent construction in the vicinity
of downtown includes two contracts
on the Golden State Freeway, be-
tween 6th Street and Pasadena Ave-
nue, 2.4 miles, completed in March,
1960, at a construction cost of §7,778,-
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000 (plus realignment of a section of
the San Bernardine Freeway and the
interchange, $800,000); the Long
Beach Freeway Extension connecting
the Santa Ana Freeway with the San
Bernardino Freeway, 3.7 miles, com-
pleted in April, 1961 at a constroetion
cost of $6,650,000; and the East Los
Angeles Interchange between the
Golden Seate, Pomona, Santa Ana and
Santa Monica Freeways, 2 miles, com-
pleted in June, 1961, at a construction
cost of $10,326,600,

The East Los Angeles Interchange,
locared on the cast side of the Central
Business District 15 the critical kev in
the downrown Los Angeles Freeway
Loop. The complex is composed of
one “Y" and two “X"-type junctions
with numerous access ramps to the
local city street swstem,

The Santa Ana Freeway, built in
1947, angles northwesterly through
the area and by 1975 will be carrving
an estimated 135,000 vehicles per day.
In 1956 at the junction of the San
Bernardino Freeway, the Santa Ana
Freeway carried 106,000 vehicles; to-
day, inn 1960, it carries 103,000, which
is the only instance of decrease in ve-
hicular movement in the downrown
area and reflects diffusion to newly
constructed bypass routes (Golden
Srate, Long Beach Freeway).

The Santa Monica Freeway, cur-
rently under construction, is expected
to be carrving 180,000 vehicles per
day by 1975, The estimated average
daily traffic for this freeway as far
west as the Harbor Freewav after
construction in 1962 is 70,000. The
frontage road system on the Santa
Monica Freeway will dissipate 50%; or
more of the traffic destined for mid-
town at Sanra Fe Avenue, Alameda
Street, Central Avenue and Los An-
geles Streer connections,

The Golden State Freeway joins
the interchange from the north as a
portion of the freeway loop around
the Central Business District. This
freeway will carry an estimared 163,.-
000 vehicles per day in 1980. The por-
tdon open to trafic now mn the vi-
cinity of downtown carries 30,000
vehicles.

The Pomona Freeway, Stare Route
172, will be the easterly leg of the
complex upon construction and will
carry 163,000 vehicles in 1975, Before
1980 the interchange complex is ex-
pected to be handling 450,000 vehicles
per day, or nearly 600,000 individuals.
In comparison, the 4-leve] structure at
the junction of the Harbor-Pasadena
Freeways, and the Hollywood-Santa
Ana Freeways presently carries 355 .-
000 vehicles per day.

Construction in progress on the
Santa Monica and Golden State Free-
wavs will when completed render re-
lief o the “slot™ area from the 4-level
structure to junction of the Santa
Ana-San Bernardino Freeways — in
terms of percentages, this relief will
amount to a 16 o 199, reduction in
traffic from the 185,000 vehicles using
this facility now to 150,000 antici-
pated for the future. On the other
hand, changes in travel patterns occa-
sioned by diversion of traffic from the
“slot” indicate a slight increase of
traffic on the Harbor Freeway or a
20,000 per day gain over the present
210,000. This forecast is based upon
mid-town destinarions with the bulk
of the exits being wvia 9th and é&th
Streets.

Thus another component is added
to the growing network of freewavs
in Metropolitan Los Angeles thar will
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begin to function as a system, provid-
ing alternate routes to accommodate
the areawide traffic flow parterns. To
the individual, system operation will
mean greater speed, safety, conven-
ience and comfort in the movement of
himself and his goods between points
of his choice at a time suitable to him.
The completion of this important dis-
tribution complex will implement the
switching of traffic between freeways
and the diffusion of traffic into local
streets,

The Division of Highways is meet-
ing the challenge of expanding, chang-
ing Los Angeles with a planned net-
work of superhighways for the trans-
portation of people and goods, As of
April 25, 1961, the State Division of
Highways had expended for rights of
way and construction or obligated
§730,599,000 on freeways and express-
ways in Los Angeles County, repre-
senting 210 miles.

To properly gauge Los Angeles
County’s rapid advances in freeway
development, it should be pointed out
that on April §, 1951, just 10 years
ago, the rtotal expressway-freeway
mileage was 63.2 and construction ex-
penditure §41.63 1,000,
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A drowing of the proposed California Maort in downfown Los Angeles on which
construction will begin early next year. {Phote by Vicdor Groen Associotes)

Conclusion
A fitting general conclusion to this
discussion of Los Angeles in Renais-
sance and the meaning of the multi-
form changes, growth and expansion
that are attending ir, is contained in
Metro, a publication of the American

Automobile Association,

Far from being a deleterious influ-
ence, as critics of the car allege, thix
development of the suburbs along
the pleasanter lines made possible by
bigher incomes, the muto, and bgh-
ways, i5 baving a rejuvenating effect
on central cities, It is causing them to
stuedy the possibility of rebuilding their
slumns and other congested areas. With-
out this pressuire from the suburbs, the
central citiey might bave continued to
be areas of comgestion and often of
ugliness.

It is now becowming possible to re-
design and vebuild deowntoun aveas
because the competition of suburban
development provides the incentive,
and to some extent becawse the wigra-
tiom to the suburbs provides vacancies,
and sets dowmtown values closer to
levels which make redevolpment and
renewal possible. The successful use

of the auto in the suburbs is therefore
spurring a revitalization of downtowsn.
To insure the contimance of wrban
renewal, expenditures on wrban and
sweburban highways wist be increased.

The expansion of urban highway
systeps, and their growing wuse bas
begum to save our larger cenmters of
population from decay. If the central
cities are to survive, they must veplace
some of the business they bave lost.
The new bighway networks are belp-
ing to make this possible. They are
making it possible for residents of the
far-flung suburbs to reach the central
city more comveniently for the serv-
ices it can provide best instead of
baving to duplicate these services in
the peripberies, Instead of facilitating
the development of new relatively
self-sufficient cities, the bighways are
tying the suburbs to downtown.

There is every reason to believe that
central business districts will continue
to undergo change in their chavacter.
But examples of some cities have made
it clear that through planning, renewal
and provision of adegquate transporta-
tion, our cities can reach new heights
of vigorous growth and the provision
of pleasamt living and working com-
ditions,
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|_egal Decisions

State Supreme Court Rules On
Three Property Valuation Cases

By CHARLES E. SPENCER, JR., Attorney, Division of Contracts and Rights of Way

During the past vear, the Supreme
Court of California handed down
three important decisions relating to
the valuation of real property in emi-
nent domain proceedings, These three
cases—People v. Ayon, 54 Cal. (2d)
217; People v. Symons, 54 Cal. (2d)
B35 People v. Murata, 55 Cal. (2d) 1,
were handled by the Los Angeles
Office of rthe Division of Contracts
and Rights of Way. The Ayon case

was decided in Mav of 1960. The
Symons case was handed down in De-
cember, followed a few days later by
the Murata decision,

In each instance the Court was re-
quired to carefully review all the facts
to be assured that the property owners
were not being denied their constitu-
tional right of just compensation and
at the same time not to transfer an
unreasonable burden to the State and

taxpayers. The results are equitable
decisions which will be of great as-
sistance in the freeway program by
eliminating the rhreat of some of the
unreasonable clims for damage for
right of way acquisiion and yet
clearly assuring the property owner
payment of the fair market value for
his property, and damages for certain
losses resulting from freeway con-
struction. In all three cases, the Su-

Lacking sauth ot the Yor-Way Market from fhe center of Azuso Avanuve affer recanstruction of the highway. (See next phote.)
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A southward view of the Yer-Waoy Morket befere Azuse Avenue was reconsfructed. Phota by Verne Cox. {See previous photo.!

preme Court affirmed the position of
the Department. The cases will be dis-
cussed in the order in which rthey
were decided.

The Ayon Case

The Ayon case presented two basic
guestions;

(1) Where an owner conducts a
business on his property, is he enritled
to recover for loss of business which
resules when part of the property is
taken for frecway purposes?

(2) When freeway construction
necessitates a temporary interference
with access to the property, does the
owner have a right to collect damages
for this interference?

The property in question was used
as a supermarket with an adjoining
parking lot. The property fronted on
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Azusa Avenue and First Street in
Azusa, California. Before the improve-
ment by the State which gave rise to
this action, traffic traveling both north
and sourh on Azusa Avenue had access
to the market parking lot.

The improvement mvolved widen-
ing Azusa Avenue, separating north
and south-bound traffic by a divider
strip, and turning Azusa Avenue into
a one-way street for north-bound
traffic a short distance north of the
market property. At the same point,
traffic would be rwo-way in a sourh-
erly direcrion with access to the park-
ing lot from Azusa Avenue limited to
south-bound traffic by reason of plac
ing the divider strip between the north
and south-bound lanes. As a part of
the redesigning of Azusa Avenue, the
State acquired a 10-foot wide strip of

land from the defendants along the
entire eastern boundary of the prop-
ErLY.
Defendants Agree

The defendants agreed to the De-
partment's appraisal for the value of
the part to be acquired from them
and for all damages arising from the
widening of the streer and for the
severance damage to the remainder of
their property. They did, however, by
stipulation, reserve the right to claim
additional damages, if any, arising
from loss of business, customers and
good will because of an alleged im-
pairment of access. The Supreme
Couort of the State of California ruled
that these irems—loss of business, cus-
tomers and good will, were not com-
pensable as such.
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The Court noted that modern trans-
portation requirements necessitate the
continual improvement of streets and
relocation of traffic and that a prop-
erty owner has no constitutional right
to compensation simply because the
strects upon which his property abuts
are improved so as to facilitate the
traffic flow on such streets,

The Court reached the obvious con-
clusion that the true test was not
whether or not there had been a loss
of business but whether there had
been an actual diminution in the
market value of the property. The
Court further found thar the aceess to

the property from Azusa Avenue had
not been substantially impaired by the
construction,

The other question raised was
whether or not an owner can collect
damages for temporary interference
for access to the property during con-
struction. The engineer for the State
testified that the entire improvement
would be completed within 90 days
and that during this period access
would at all dmes be mainrained to
the parking lot from Azusa Avenue.
Although the improvement had not
vet been constructed, the defendants
atternpted to prove that construction

would take at least six months instead
of 20 days, and thar the attempt to
maintain access would not succeed.

Ingress, Egress Necessary

The Court observed that it is often
necessary to break up pavement, nar-
row streets and provide other tempo-
rary maodes of ingress and egress to
abutting property during the period
streets and highways are being im-
proved, and that reasonable and tem-
porary interference with the propercy
owner's right of access is therefore not
compensable. In further defining the
rights that a property owner has, the
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A map showing the locofion of the Symems praperty in relofion fo the Son Disgo Freewoy ond Sufion Streef.
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Court pointed out that whether or not
there will be any further and improper
interference with defendant’s right at
that time is uncertain and highly con-
jecrural. If the improvement is not
carried out as proposed, and if, as a
result, unnecessary or unreasonable in-
terference with defendant's rights of
possession and rights of access occur,
then they have a right to bring an
action for such damages.

The Court, in restating the rights
of property owners, considered rhe
burden on the public by emphasizing
that it would unduly hinder and delay,
or even prevent the construction of
public improvements, to hold com-
pensable every minor item of incon-
venience or interference.

The second of the trio of cases con-
sidered is People v. Symons. In this
case the State constructed a freeway
on the property adjacent to the
Symons' property. The defendant’s
property was a single family home on
a residential lot on the south side of a
city street which was cul de saced ac
the freeway boundary. The only prop-
erty acquired from the Symons was
for the purpose of constructing a cul
de sac on the city street.

The Symons and the State agreed
as to the market value of the property
actually acquired and, in addition, the
State agreed to reconstruct the drive-
way and to reinstall the lawn and
sprinkler system.

Damoges Sought

The Court was faced with the basic
problem that the defendants were
secking damages for the construction
of an improvement, not on their land,
but on adjacent property. The de-
fendants sought to introduce evidence
of an alleged change from a quier resi-
dential area; loss of privacy; loss of
view to the east; noise, fumes and dust
from the freeway; loss of access over
the area now occupied by the free-
way, and a misorientation of the house
on its lot afrer the freeway con-
struction.

The California Supreme Court held
that the only items of damage which
could arise would be those resulting
from the ewl de sac itself, and not
from the freeway. The rationale of
the Court was that the cal de sae had
no direct relationship to the freeway
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inasmuch as any damages arising from
the construction of the freeway would
have occurred whether or not the ctd
de sac was constructed,

The Court pointed out that it has
long been recognized that there is no
right to recover for all elements of
damage caused by the construction of
a public improvement. There are
many things which might make a
property less desirable but this is not
necessarily an injury to the propercy
itself, as much as an influence affecr-
ing its use for certain purposes.

Adjacent Improvements

There are many instances where
improvements are constructed on
lands of another and which influence
adjacent property, but this does not
entitle an owner of the affected land
to damages. For example if a private
citizen were 1o acquire property next
door and were to construct, let us say,
a factory with a change of zoning to
such use, there could be no claim for
damages arising therefrom. The Court
concluded, since it is not proper to
allow damages against a private citizen
under these circumstances, it certainly
would not be fair to enlarge the Stare’s
scope of liability under similar eir-
cumstances, which is exactly whar the
defendants were attempting to do.

The Court pointed out its respon-
sibility in these instances by stating
that it has assumed the burden of de-
fining the rights of property owners
because of the necessity to safeguard
constitutional rights and to see that
the cost of public improvements are
not unduly enhanced. Thus, if the
Court had defined the rights of the
property owner other than it did in
this case, it would have, as it stared,
“imposed a severe burden on the pub-
lic treasury and in effect placed ‘an
embargo upon the creation of new and
desirable roads’".

The third case previously referred
to is People v. Murata, This case in-
volved the question of what date of
valuation was to be vsed on the retrial
of a freeway condemnation case.

Property Valeation
A California statute provides that
the property is valued at the date of
issuance of summons unless the trial
15 not held within a vear of such time,

and then the date of valuation shifts
to the date of trial unless the delay
is caused by the property owners. For
all intents and purposes, the first trial
was held within a vear after the issu-
ance of summons, but because of cer-
rain errors caused by the defendants
in the first trial, a retrial was granted.
The second trial was held more than
a vear after the original issuance of
summons. The Court, in summing up
the proper interpretation of the stat-
ute, determined that the valvation date
should remain the same as that of the
original trial. The Legislature in en-
acting the code section involved could
have easily provided for a change of
valuation date upon successive trials
or retrials. It was obvious, the Court
said, that the Legislarure had in mind
only the first trial of the action and
to hold otherwise would mean thar
the Legislature had deliberately de-
prived the State of an effective appeal.
Likewise, any other inrerpretation
would also deprive the propercy
owner of an effective appeal if his
property was involved in an adverse
market,

Again, the Supreme Court of the
State of California was faced with a
situation where due consideration had
to be given to a judicial determination
which would clearly provide just
compensation to the property owner
and yet not unjustly penalize the
public,

Interstate Highway
Progress Reported

A compilation released in August by
the Bureau of Public Roads showed
that California is making good prog-
ress on the Interstate highways within
its borders. The report, giving figures
as of June 30, showed that of the
2,177.4 miles of Interstate highways in
California, 183.6 miles are completed
to full or acceprable standards, and
that another 223.6 miles are improved
to standards adequare for present traf-
fic.

A total of 596.8 miles were open to
traffic, 159.7 miles under construetion
and 1,067 miles in the enginecring or
right of way phases.
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Painting the Bridge —

Gantries Aid
Bridge Repair

By D. EWING MARSH, Maintenance Superintendent, San Francisco-Oakland Bay Bridge

A!.'I‘H::L‘-GH the

San Francisco-Oale-
land Bay Bridge is
mostly  built of
heavy steel, there
are locations such
as the sidewalks and
the overhead struc-
ture in the canti-
lever and 504-foot
through truss spans where the steel is
comparatively light and the sreel rem-

DISTRICT

IV

perature changes more rapidly chan
in other locations. This rapid temper-
amre change causes a breakdown of
the paint film on seams. In this portion
of the hridge, we begin repainting at
intervals of 3% to 4 vears. [t is neces-
sary to keep these seams well sealed
because of their awkward position on
the bridge directly above upper-deck
traffic, and the fact that it would be
extremely  difficult to repair them if
rust became extensive or heavy be-
tween the parrs of built-up members,

The sidewalk and chord soffits on the
bridge are whar we ecall condensation
surfaces. Walks are very light com
pared to other bridge steel, being only
#-inch plate, and flat on the bottom
so that dew or condensation forms
and hangs there. This cannot run off
but remains in droplets absorbing con-
taminants from motor vehicle exhaunst,
Paint on these surfaces has a very
short life, Sidewalks are non-stress
carrying members and do not give too
much concern. Various methods have

Inspection bridges such os the ane in the phote were wsed originally of crossevers befween cotwolks during the cable spinping. Loter 14-by-62-foot platforms
were added so thaf they could be used in pointing the floor system.
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been tried on these walks to make the
paint last longer, but the condition is
so severe compared to other condi-
tions on the bridge that nothing has
proven completely effective in length-
ening the life of the paint film to equal
that on other portions of the bridge.

Effect of Rain

Surfaces on the bridge steel which
receive rain and are washed clean have
a minimum of rust, except as noted
under “remperature change”. Prevail-
ing winds normally come from the
northwest side of the bridge, but not
in the rainy season. The heaviest rains
come from the southwest, are not ac-
companied by high winds and conse-
quently do little good beneath the
decks. High wvelocity windstorms
from the southeast accompanied by
rain blow a large amount of warer
through the trusses on the sourh side
of the bridge, and the effeet of this
water is very noticeable. The ends of
foor beams, exposed to this rain water
blowing in, will have little or no rust,
while the opposite end of the same
beams, subject to motor vehicle ex-
haust and generally unwashed, may
have the entire surface rusted and re-
quire 100-percent sandblasting.

Paints in Use The Magic Carpets, & foot wide by 85 feat long, ore suspended from the vpper chord. For mony years
they have provided & plotform for repainting the lower deck floer systam. They are sow baing reploced
Berween 1940 and 1945, the formula with pawer-operated fravelers (see pholo next poge).

for the aluminum vehicle was changed
from a long tung oil varnish to a phe-
nol formaldehyde tvpe. The present
varnish is known as California State
Specification $8-1-04, and is a 100 per-
cent phenol formaldehyde type. The
resin used is CKR2432, or equal, cor-
responding to Federal Specification
MIL-R-15189A. Aluminum paste used
is Specification TT-A-468, Type I,
Class B leafing type, except thar non-
volatile is 74 percent minimum. Two
pounds of this paste are used per gal-
lon of aluminum wvehicle.

Several years ago, we began using
a semi-quick drying red lead paint
which weighs 21.7 pounds per gallon.
This paint dries sansfactorily for re-
coating in 16 hours. We have not
abandoned the use of slow drying
paint, but use these quicker drying
paints in locations where we can get
ar the surfaces for repainting more
rapidly, thereby reducing contamina-
tion berween coars during the repaint-

P L . : i % The ganfries or upper deck fravelers run on a thres-roil ovechead frack with air-powered drive. The
Ing operanon. Semi-quick lil'}’lﬂg paint working platform is 17 feef wide and 59 feel long,
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Lower deck travelers used on the Fosl Boy seclon provide a 19-by-73-feoi plotform for painting the
lower deck flocr system. They are hung from oir motor.driven trolleys. Folding ends aflaw clearance when
paesing theough the bridge piers. These are replocing the aldar Mogic Carpefs (see phote previovs poge).

is compatible with our linseed oil  differences between coats, or some of
paints, and they are frequently mixed  this quick drying is added to the reg-
together in equal portions for color  ular paints to speed the dryving.

Another item of interest which is
frequently used to our advantage is
leafed metallic lead paste. This is added
to the lead coats to reduce or speed
the drying time and provide a better
tooth or bond berween coats, We add
approximately 14 pounds per gallon
in our mixing tubs. It is not practical
for us to buy paint with this mixed
in at the factory. Our use is not con-
tinuous, but varies with the locations
where we are working as well as with
the weather conditions.

Stare Specification items used at San
Francisco-Oakland Bayv Bridge during
1960:

1. First coat paint

a. Red lead linseed oil—27.8 lbs./
gal. Specification $8-G-60

b. Semi-quick drying red lead—
21.7 Ibs./gal. Specificarion 58-
G-53

c. Phosphoric acid wash ( Mil-C-
15328A) Specification 51-1-05

2. Second coat paint—24.4 lbs./gal.
Specification $8-G-61

3. Aluminum finish coar—Specifica-
tion 54-G-80

4. Steam cleaning compound—me-
dium duty (Bay Bridge formula)
Specification 59-A-77

Over the years, coal tar coatings
have been used in some areas. The
quantities have been small, but the
results in these specific areas have been
excellent.

The following quantities of our reg-
ular paints were used during the fiscal
vear ending June 30, 1960.

First coats

Red lead linseed oil 1,472 gallons
Semi-quick dryving red

lead o 4545 gallons
Second coat red lead 2,890 gallons
Finish coar aluminum 5945 gallons
Toral e 15252 mallons

Everything practical is done to
shorten the time between coats, there-
by reducing contamination between
coats, This is particularly important
berween the first and second coat. One
coat of red lead paint has a very short
life in our exposure and it i5 not satis-
factory to leave unrecoated for more
than two months and in some loca-
dons for only three weeks, At times,
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we have had two coats of red lead
paint go for nearly a vear with very
few bad results. This was not done
intentionally, but because of accidents
where surfaces had to be left until
access could be had at a later date,

Surface Preparation

Our present policy is to steam clean
all surfaces which can be cleaned
withourt sericus inconvenience to traf-
fic. Under this plan, we have steam
cleaned to the tops of the suspension
bridge towers 275 feet above the
upper deck with the steam cleaners on
the lower deck of the bridge adjacent
to the tower legs. This is followed by
sandblasting to remove rust. The steam
cleaning reduces the amount of sand-
blasting by removing dirt and other
stains which might be mistaken for
rost, Another advantage is the reduc-
tion in cost over that of blasting, and
we do not wish to remove goad paint
unnecessarily.

j i m- 8 B 1 i 1 e

i

The Bird Cages or tross web scoffolds on the West Bay suspension spans run
on the inspection bridge trock on the lower chord. These scoffalds are 40
foet high ond 36 feal wide ond support plafforms for pointing truss mem-
bers. They are mounfed oviside the bridge fo keep painters away from

odjacent fraffic,
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We only do spot sandblasting ex-
cept in rare instances, and no blasted
surfaces are left overnight. They are
all painted the same day they are
blasted and receive two spor coats of
lead paint, one of which is a spor coat
on all seams, rivetr heads, and edges in
addition to the blasted areas. This is
followed by a third coar of lead paint
over the entire surface, which in turn
is followed by the finish coat of alu-
minuin, This brings all blasted sur-
faces to the same standard of protec-
tion which was originally used at the
time of construction.

Another routine which we have
adopted is that in many places where
we are unable to clean out cracks
which show indication of rust, we
pour into that erack the phosphoric
acid diloent of vinyl wash primer,
This acid trearment is compartible with
any water which may be in the crack,
creates an nert surface on the steel it

e

The East Bay Bird Coge or fruss web scaffeld, also 40 fest high and 34 feet
wide, i suspended frem o parfable trusk en the fap bridge chord. All Bird
Cages have folding plofforms providing occess fo iruss diogonals tloping

touches, and has a tendency to inhibit
any rust which it touches or which
absorbs it. After this has had a chance
to dry, the open edge of the crack is
given a treatment of a surface prepar-
ation oil, of which there are several
on the market. These do not conrain
driers and are compatible with paint.
Following this, the cracks are filled
with caulking compound and sealed
over with the usual several coats of
paint.
Mechanized Scaffolds

We attempt to have all our scaffold-
ing in as large units as possible and
mechanized to reduce human effort in
moving the scaffold and thereby wast-
ing time. At present, we have eight
scaffolds covering an entire truss panel
running on the outside of the bridge
trusses for painting the truss web sys-
tem. The first of these truss web scaf-
folds was built in our own shop in
1946 and others built to our design

= H R Sl e TR Rt GRS

either to right or left,
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This West Bay truss web scoffold was temporerily mounted on overheod hrock for work on the Yerbo
Bueng lsland Spans,

later that vear. Two covering a half
a panel were erected at the curved
spans in February, 1961. These enable
the men to paint the trusses withoot
being on the narrow sidewalk adjacent
to the highway and increase safery by
keeping the men as far as possible
away from traffic. There are currently
five travelers running underneath the
upper deck suspended on overhead
rails.

These platforms are approximately
15 x 60" and cover half of a floor svs-
tem panel providing easy access and a
minimum amount of rigging time
moving from panel to panel. In 1948,
we built and erected the first of these
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and a half mile of track with our own
crew. A new scaffold was installed in
1960 underneath the lower deck for
painting approximately 3,000 feet of
bridge on the east end. This platform
is also approximately 15" x75. Three
more are in the design stage nearly
ready for contract.

Run On Tracks

Seven inspection bridges running on
track were provided with the bridge
originally. These were 4 feet wide by
76 feet long, powered by hand, and
were for inspecting the lower-deck
floor system on the suspension bridge
and the main span of the cantilever.

Wider platforms, 14 to 15 feet wide,
have been placed on these scaffolds
and power drive has been installed.

Special scaffolds to run on the main
cahle hand ropes were built in 1947,
These are adjustable so they may be
lept level as the cable changes slope.
Special elevator-type platforms are
used for painting the suspender ropes.
For painting the suspension bridge
towers, an articulated scaffold was
built in 1939 which completely encir-
cled a rower. When not in use on the
big towers, sections were used else-
where. This was operated by hand-
powered jack machines. It is now old
and has deteriorated to such an extent
that when the towers are painted
again, we anticipate designing a new
scaffold with power drive. For verti-
cal transportation several different
commercial makes of air-powered
scaffold machines are used. We have
Iearned thar no one commercial ma-
chine answers all our problems, bur
that each type of machine which we
have works better in some places than
any of the others.

There is currently being installed
on the Bay Bridge a 4-inch air line
the full length of the bridge for con-
veying compressed air to working lo-
cations, Compressed air driven tools
have proven to be the most adaptable
to the variety of conditions encoun-
tered on this bridge. Originally, elec-
tric-driven tools were tried, bur be-
cause of operating conditions, they
were not satsfactory, although they
might be on a bridge where power
is more accessible and other conditions
are different.

Areas Repainted

At the present time, January, 1961,
the West Bay suspension bridge tow-
ers have been painted twice under
maintenance at intervals of 12 vears.
The same applies to the main cables
and suspender ropes. The suspension
bridge trusses are now being painted
for the second time under mainte-
nance. The upper and lower-deck
floor system painting is a continuous
process which never ends and is car-
ried on from the center of the suspen-
sion bridge toward the ends, or in
other words, downhill from the cen-
ter. This floor system has been painted
at an average of eight-year intervals,
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although on the first time over por-
tions went as long as 20 vears.

On the East Bay as on the West
Bay, painting of the floor system is a
continuous process. The average time
between coats being eight years, with
portions on the East Bay having gone
as long as 18 vears. The trusses on the
East Bay 288-foot truss spans are now
being repainted for the second time
under maintenance. All bents support-
ing the East Bay portion of the bridge
are now being repainted for the third
time. The 288-foor Yerba Buena Is-
land spans have just been complered
for the second time on the lower-deck
floor system and the third time on
the upper-deck floor system. The
trusses are about to be repainted for
the second time under maintenance,

Four-Year Intervals

In the 304-foor through tross spans
and the cantilever section, which are
roughly 2,500 feet long each, we find
it necessary, because rapid tempera-
rure change causes paint failure on
cracks and seams, to start a paint crew
through the averhead structure {strots,
bracing connecring the trusses, and
the trusses themselves) ar intervals
not exceeding four years, Luminaire
standards throughout the bridge have
a very long life, the principal deteri-
oration on them being abrasion caused
by the use of the rower or ladder
trucks.

Although large quantities of lead
and aluminum paint are sprayved, it is
a very small percentage of the total
paint applied here. We have observed,
however, that the speed gained is not
always to our advantage, it having
been found thar paint which is applied
to a surface with pressure, that is, by
friction, is worked into the surface
with a better bond and gives us a
longer life and a betrer coat of painr.
This undoubtedly is because any sur-
face contaminants are worked up into
the paint film and do not lie undis-
turbed berween the old paint and the
newly-applied coat.

The general order of painting is de-
termined by:

1. Policy of

narce.

2. Antcipated life of paint coatings

under local conditions on the
structure.

preventive  mainte-
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3. Techniques required for specific
locations.

4. Accessibility,

Routines vary between the suspen-
sion bridge berween San Francisco to
Yerba Buena Island and the cantilever
and truss spans from the island east to
Oakland. They are thus listed in the
general order of their frequency.
Groups are generally determined by
the type of scaffold or rigging used.

West Bay Crossing
Parts of the suspension bridge done
in units are:
1. Floor systems—upper and lower
deck.

2. Truss web members and rocker
pOSts.

3. Tower and bent bases,

4. Towers and bents outside, sus-
pender ropes, main cables,

5. Main cables in saddles and an-
chorage splays.

6. Roadway faces of walks and skid
girders.

7. Bents and towers inside.

Truss web painting also includes
inside the upper box chord, suspender
rope connections and back of upper
walks.

Inside the lower box chords and
back of the lower deck walks are done
with the lower-deck floor system. At
this time, lower chord gusset pockets
receive an extra trearment.

Upper-deck floor system includes
the upper deck road strut and expan-
sion details at the towers. Because of
rapid paint failure on condensation
surfaces, the bottom of the upper
chord and the artached gusset pockets
also receive an extra treatment,

Lower-deck road strots and expan-
sion details on the main rowers are
painted from the lower tower scaffold.

A spediol norrow 150ood wide Bird Coge mounted on overheod frecks Is wsed on the curved soons on
tha East Boy section.
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Eost Bay Crossing

Policy on this section of the bridge
has been to maintain the many large
connecting points separately because
of the special tools and techniques
necessary for working in such very
inaccessible places. To keep scaffold-
ing and gear at a minimum when
painting the cantilever and 3504-foor
through truss spans above traffic, lat-
erals, struts, portals, and sway frames
are completed as the first operation;
truss verticals and diagonals second;
and top and batter chords last.

Parts of the East Bay structure done
in units are:

1. Above decks or top side.
. Upper-deck floor system.
. Lower-deck floor system.
. Truss web.
. Bents and towers outside.
Large connecting points.
Inside of box chords, bents, and
LOWETS.

8. Roadway faces of walks and skid
girders,

- R T )

Conclusions

In drawing some very general con-
clusions based on our experience of
painting the Bay Bridge since 1937,
we feel that ease of accessibility which
includes the use of large power-driven
scaffold units is of primary import-
ance. When we have had the opporru-
nity to make suggestions to the de-
signers of other bridges, we have
recommended strongly that scaffold-
ing or its supporting track, generous
compressed air facilities and access
walks be installed at the time of con-
struction. We know from our own
experience that film thickness of paint
is the life of the job. Experiences also
indicate that one or rwo addirional
coats of paint shortly after the com-
pletion of the original job gave us,
with our exposure and under our
other conditions, greatly extended life
on the original paint job. It is prob-
ably not necessary to say that the
derail work of sealing cracks, seams,
crevices, and other construction de-
rails and erection clearances is done
better and with a minimum of dis-
agreement and argument by our own
forces than it could be done under a
contract. We are not implying that a
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contractor would not do it, but realize
the great difficultes which would be
encountered in writing a contract to
cover the multitude of details and the
methods of payment for handling
them.

The San Francisco - Oakland Bay
Bridge is the headguarters of the
State-Owned Toll Bridges organiza-
tion which is under the general direc-
tion of James E. McMahon, Assistant
State Highway Engineer, Bridges.

Howard C. Wood, Bridge Engineer,
State-Owned Toll Bridges, has direct
supervision of the toll bridge organi-
zation and is assisted by Thomas J.
Dunn, Supervising Bridge Engineer.
Edwin F. Levy, Senior Bridge Engi-
neer, is in direct charge of mainte-
nance operations, D, Fwing Marsh is
Maintenance Superintendent, Painting.
He is assisted by Clair Gibson and
Roy H. Proffer, Strucrural Steel
Painter Foremen, who have been with
the organization since 1937, and to
whom much credit must be given for
the establishment of many of our rou-
tines and for the successful conduocr of
our program of preventive mainte-
nance,

‘ Dwight Wonacott \

Dwight Wonacott, 62, Highway
Maintenance Superintendent for the
State Division of Highways in Fresno,
died of a heart attack on Seprember
19 while on vacatdon in Long Beach
with his wife Georgia Ann,

A veteran of over 42 years with the
Division of Highways, Wonacott be-
gan his career as a truck driver for the
division in his home town of Bishop.
He was promoted to superintendent
while in Bishop more than 30 years
ago, and had been with the Fresno
office nearly 20 years,

He was a member of the Inyo Ma-
sonic Lodge No. 221 in Independence,
Inyo Councy, the Order of the East-
ern Star, the California State Employ-
ces Association, and the Quarter Cen-
tury Club.

Besides his widow, he is survived
by his brother, A, W, Wonacort of
Bishop, and a sister, Mrs. Evangeline
Troxel of Livermore.

Interstate Funds
Total $228 Million

Apportionment of Federal-Aid In-
rerstate Highway funds to the states
for the fiscal year 1962-63 as made in
August by Secretary of Commerce
Luther H. Hodges provides a total of
§2,400,000,000 to continue the pro-
gram. This is the full amount author-
ized for the period by the Federal-Aid
Highway Act of 1961,

California’s share 15 $228,547,200.
Last vear it was $220,070,812.

The Federal-Aid Highway Act of
1961 authorized the appropriation of
additional amounts for the Interstare
System through the fiscal year 1971,
The toral additional funds authorized
over the entire period, compared to
existing authorizations, amount to
§11,560,000,000. No changes were
made in the amounts authorized {and
already apportioned) for the fiscal
years through 1961-62.

The latest cost estimate, approved
by Section 102 of the 1961 Act, indi-
cates that the total cost of completing
the Interstate System will be $41,000,-
000,000, of which §37,000,000,000 is
the estimated Federal share. This sec-
tion increases the toral amount auth-
orized to be appropriated for this sys-
temn from $25,440,000,000 to $37,000,-
000,000, adjusted to the fiscal years in
which the estimated funds will be
available in the Highway Trust Fund
to cover the necessary disbursements,
Under the present estimates, the
amounts will be sufficient to complete
the Interstate System by 1972,

Additional revenues were provided
by the 1961 Act. A tax of § percent
of the manufacturer’s sales price of
trucks, buses and trailers was increased
to 10 percent, effective July 1, 1962.
The tax on highway tires was raised
from B cents to 10 cents per pound;
on inner tubes from 9 cents per pound
to 10 cents and on tread rubber from
3 cents per found to five cents,

A truck use tax on vchicles over
26,000 pounds was increased from
£1.50 per thousand pounds to §3. An
excise tax of § percent of the manu-
facturer's sales price of autobobiles
and auromoebile accessories was re-
pealed effective July 1, 1961,
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Barstow Bypass

U.S. 66-91 Freeway
Extended Nine Miles

By C. G. BEER, Assistant District Engineer and L. M. BARNETT, District Construction Engineer

ON July 3, nine

miles of the Bar-
stow  Freeway,
known locally as
the “Barstow By-
Pass”, were opened
to traffic by con-
struction  contrac-
tors Gordon H. Ball
and Ball & Simpson.
The project is an extension of the 24-
mile freeway from Vietorville to Bar-
stow which was opened in January,
1959. It makes available the improve-
ment to full freeway standards of an
important link of Federal Interstate
Route 15 (U.S. 91) and the first step
of freeway improvement of Interstate
Route 40 (1.5, 66) toward Needles.

Construction of this $5,650,000 proj-
ect was started in December, 1959,
following a number of vears of plan-
ning, design and right of way acquisi-
rion. Traffic surveys wsed in determin-
ing the raute location had been started
in 1953,

DISTRICT

VIl

Motewerthy Changes

With completion of the “Barstow
By - Pass”, there are noteworthy
changes in the routes to be followed
by drivers on the several major trans-
conrinental routes which cross in this
area, The new pattern is indicated by
shields on the map. U.S, 466, pending
future connection to Interstate 15 on
the west side of Barstow, now will
make connections with U.S. 66 {Inter-
state 40) by way of the new Mojave
River Bridge on US. 91 (Interstate
15).

The Mojave River Bridge was the
major structure on the project. Al-
though a dry-bed stream most of the
rme, the Mojave can carry consider-
able volumes. The photographs show
flow in the 1938 flood, estimated to
have reached 64,000 second feer; and
in a tributary channel during a cloud-
burst storm in July, 1958, This tribu-
tary channel now crosses under the
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The junction of U5, &8 ond 91 an lhe new freeway. Muriel Avenve Owvercrossing Is in the immediofe
foreground.

freeway east of Riverside Drive and
can be seen in one of the aerial photo-
graphs,
Population Has Douvbled
The City of Barstow now has a
population of about 12,000, having ap-

proximately doubled in the ten years
between 1950 and 1960. An official
business route has been designated
over the former State highway, with
signs directing freeway traffic to the
business section at the East and West
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Ay indicated by the above map, the new freaway byposses the downtown section of the Cily of Barstow.
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U5 91 ond 466 cromses the Mojave River fo fhe City of Barstow in the background. U.5, 466 seporates fo the right in the lower laff porfion of the photo.
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The Mojave River ot Barstow during the storm of March, 1934,

Locking west from the junclion of U5, &6 ond 91. A porfion of the City of Barstow is fo the right. The
highway fo Meedles is lower loft; highway fo Los Vegas lower right.

Main Streer Interchanges, and at the  construction, the City of Barstow im-
US. 91-466 juncrion north of the proved Barstow Road, the central
river. Concurrently with the freeway  north-south cross street, to provide a
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wide, illuminated arterial for easy ac-
cess to the freeway from the center of
the Cicy.

Traffic surveys made prior to adop-
tion of the freeway route showed thar
abour 43 percent of the motor vehicles
going through the City on the main
line highways desired to make stop-
overs, Consequently, the location and
design of the freeway was based upon
providing direct connections to the
central district as well as by-pass fa-
cilities for nonstop travelers. Other
facts established by the traffic surveys
were that U.S. 466 west of the City
carried only about half as much total
traffic and one-fourth as much through
traffic as any of the other three legs.
Consequently, the US. 466 freeway
improvement was not included in the
first stage project, but will be con-
structed later as traffic needs develop
and funds become available.

George W. Savage

George W. Savage, newspaperman
and former secretary of the California
Highway Commission, died Septem-
ber 15 following a heart attack.

A native of Dennison, lowa, Savage
came to California in 1916, He at-
tended high school in Pomona and
was a graduate of Pomona College.

He served as managing editor of
the Claremont Courier beginning in
1928; was co-publisher of the Inye
Register at Bishop and other Chalfant
Press publications from 1933 to 1946;
and published the South Pasadena
Foothill Review from 1946 untl he
became secretary of the Highway
Commission in January, 1948,

In September, 1949, Savage resigned
from the Commission post to join the
staff of James A. Guthrie, long-time
Commission member and publisher of
the San Bernardino Sun and Telegram,
as manager of the Sun Printing and
Publishing House.

He was active in the California
Newspaper Publishers Association and
various civic and fraternal organiza-
tions for many years, and at the time
of his death had just complered his
term as president of the San Bernar-
dino Chamber of Commerce.

He is survived by his wife, Mary.
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Cummings Skyway, Taylor

Contrd Costa F.AS.

By ROBERT LATCHAW, Assistant Public Works Director, Contra Costa County

Contra Costa County’s Federal-aid
Secondary Program for 1961 included
two major projects making the final
connections in two routes designed to
furnish collector service to the State
Freeway System.

The first included a route through
semi-mountainous  terrain berween

Crockett Boulevard, located on high
ground overlooking Carquinez Straits,
and U.S. 40. Named in honor of
former Supervisor H. L. Cummings of
Contra Costa County, the new route
(FAS Route 1256) now provides a
short-cut line between Franklin Can-
von Road (State Sign Route 4) and

the U.5. 40 interchange and the ap-
proaches to the Carquinez Bridge.
The new facility provides two 12-
foot trafic lanes and two 8-foot
shoulders on one side of a roadbed
graded for an ultimate four-lane di-
vided highway for a distance of 1.96
miles and connects to a previous proj-

Locking eostward olong the new sectisn of the Cummings Skyway in Confro Costoe Counfy obove the inferchange connecting it with U5, 40. Part of the “Big
Cut"” located just south of the twin Corguinez bridges con be seen fo the Jefi.
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CARGQUINEZ BTRAITS
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Tha heavy line on the above mop shews the location of the new section of the Cummings Skyway.

cet 1,55 miles long completed by the
County without Federal or State
funds berween State Sign Roure 4 and
Crockett Boulevard. The grade be-
tween U.S. 40 and Crockett Boulevard
is continuously upward and the un-
even topography required cuts and
fills to 75 and 86 feet respectively.

Complex Drainoge System

The project features a complex
drainage and subdrainage system de-
signed to cope with the problems
created by highway construction in
an area of extreme geological faulting
and overturning. Preliminary soils in-
vestigations  indicated that  water
would be found flowing or standing
on hillsides, on ridge tops, and occa-
sionally in the creeks.

To correct known drainage prob-
lems and to minimize the possible
damage from undiscovered drainage
situations, the project used about 17,-
000 feer of underdraing and abour 24,-
500 tons of filter marertal. Over 6,700
feer of hydraugers were installed to
drain wet cut slopes. Furure slide
probabilities were guarded against by
eliminating sidehill cuts, and by using
a combination of embankments but-
tressed against canvon walls and
through cuts whose tops fell on the
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back slopes of the ridges. Nearly all
surface drainage is carried in lined
ditches or pipes to minimize erosion
and reduce slope maintenance costs.

The construction conrract awarded
by the Division of Highways on De-
cember 3, 1959, to Parish Brothers,
Benicia, California, was accepred as
complered on January 19, 1961. Con-
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struction engineering was performed
by the County personnel with con-
tinuous State and County Coopera-
tion. A, S Betts of Contra Costa
County was the Resident Engineer.

Cost Breakdown

Final cost distribution has not been
completed but the preliminary cost
breakdown will include Federal funds
in the amount of §325,256 and State
funds in the amount of $232,544 of a
total estimated final cost of approxi-
mately $697.800.

The second project completed this
yvear was Taylor Boulevard (FAS
Rourte 1326) berween Pleasane Hill
Road and Seate Sign Roure 21 ar Wil-
low Pass Road.

This is the second FAS Project on
this County Thoroughfare and it com-
pletes the connection berween State
Sign Route 24 near Lafayerte and
State Sign Rouote 21 near Concord.
Since the completion, in June, 1957,
of the first unit of Taylor Boulevard
which ended at Pleasanr Hill Road,
the need for the extension became
more urgent each vear. The new high-
way, which is an important part of
the City-County Thoroughfare Sys-
rem, will provide a more direct route
for local traffic and serve as a feeder
for the State Freeways in the area.

Ultimately, when the traffic load
justifies it, Taylor Boulevard will be

i‘ll'F 3
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The new Taylor Boulevard projact is indicated on the above mop by the heavy lina,
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This westward view shows the infersection of Taylor Bouvlevard ond Stote Sign Roule 21,

a four-lane, divided highway for its
full length between Pleasant Hill Road
and Contra Costa Highway. The ini-
tial phase just completed provides rwo
divided four-lane sections—a 0.41 mile
section on the west end berween
Pleasant Hill Road and Apollo Way,
and a 0.32 mile secdon from Grayson
Creek to Contra Costa Highway on
the east end. The intervening 0.55 mile
section was paved for rwo lanes, but
grading was done to provide for the
eventual four-lane section.

Bridges Construciod
Two bridges and a reinforced con-
crete box culvert were Cﬂﬂ‘irl'uf_‘fﬂd on
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this contract. The double 10-foor by
f-foor culvert on the north fork of
Grayson Creek near Pleasant Hill
Road, and the 50-foot span, pre-
stressed concrete bridge across Gray-
son Creek near Roth Drive, were buile
to carry four lanes of rraffic. The
third structure, a pre-cast, pre-stressed
concrete bridge 45 feet in length
across the Contra Costa Canal, pro-
vided a two-lane superstructure on
aburments which were built to accom-
modate the four-lane bridge which
will be required when the road is
widened. Both bridges are supported
by steel piles.

Three traffic signal installations were
included in the contract. The original
signals at Contra Costa Highway were
replaced by a system designed to han-
dle more directions of traffic move-
ment. This intersection was recon-
structed and traffic islands were built
ro channelize and separate all turning
movements, New signals were installed
at Ruth Drive to control pedestrian
traffic at the school crossing and traf-
fic entering the residential area. At
Pleasant Hill Road, a fully channel-
ized intersection, with signals, was con-
structed to distribure traffic smoothly
through this juncture of two major
County roads. All three signal installa-
tions have automatic, traffic-actuated
controllers  which proportion the
amount of green time in relation to
the volume of traffic approaching the
intersection. Push  buttons are also
provided to control the “Walk"—
“Don't Walk™ pedestrian signals.

Total Cost

The total contract cost of con-
structing this project is estimated to
be 8779,332. Federal and State high-
way aid funds will provide approxi-
mately §445,500, while the County’s
share of the cost is §333,849. This was
the first County road project in Cali-
fornia to receive funds from the State
Highway Commission under the new
program for Federal Aid Urban Ex-
tensions.

The accompanying photographs
show Taylor Boulevard intersecting
Pleasant Hill Boulevard and its exten-
sion crossing State Sign Roure 21 in
the Urban Area west of the City of
Concord.

Cooperation in the planning and
design phases of the project was re-
cetved from the Ciey of Concord and
the Srare Division of Highways, The
firm of Gallagher and Burk, Inc., of
Walnut Creek was the contractor
with Larry Ashworth as Project Su-
perintendent. The project was com-
pleted two months shead of schedule.

The County Public Works Depart-
ment, directed by Victor W. Sauer,
was represented on this project by
Resident Engineer John L. Shorwell.
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1 alking About HiShW aY's — Comments from Here and Thene

Progress on Interstate

The following editorial appeared in
the Hayward Daily Review:

“California receives a nice compli-
ment in the current issue of The Sat-
wrday Evening Post which carries an
article on the nation's 41,000-mile
interstate highway system.

“Although California lags far behind
Oregon and Washington in completed
mileage on the new 1-5 inland coast
route from Canada to Mexico, there is
a good reason for it,

“In the first place, as the article
points out, the two northern states
tackled the rural strerches at the out-
set. California chose to work first on
the urban sections,

“With the rapid expansion of Cali-
fornia’s metropolitan areas, it malkes
good sense to move as quickly as pos-
sible to minimize conflices between
city growth and highway progress.

“In addition, the Post article points
out that California has acquired more
right of way mileage ahead of need
than any other of the states.

“The acquisition of rights of way
can be one of the most delaying fac-
tors in a highway program. Califor-
nia’s early attention to that detail
could prove a spur to more rapid con-
struction later,

“This state has been remarkahly free
of highway scandals, with no charges
of graft or corruption regardless of
whether Democrats or Republicans
were in power in Sacramento. Some
secrions of the east and midwest have
not been so fortunate, but it is good
to read that the charges are broadly
untrue,

“A number of predictions are made
in connection with the interstate sys-
tem. It will save lives. It will save time,
It will save money. As residents of a
state noted for its mobile population,
Californians can appreciate all of
those.”
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Balanced Transportation Network

This statement was included in the
final report of consulting engineers
hired by the San Francisco Bay Area
Rapid Transit District to prepare pro-
posals for a regional transit system:

“No one mode of transportation
by itself can provide completely and
economically for the movement of
people. A balanced network of trans-
portation facilities is essential.

“The (proposed) regional rapid
transit system will form an important
and integral part of the rotal trans-
portation facilities of the San Francisco
Bay Area.

“The networks of freeways, local
streers and local transic routes are all
essential elements, By themselves, how-
ever, they cannot carry the entire
mounting burden of traffic, particu-
larly in the periods of peak demand.

“Together, these networks and the
rapid transit system mutually comple-
ment each other and afford the Bay
Area the best prospect for a balanced
and economical combination of circu-
lation facilities.”

Freaway Af Dunsmuir

“Wonderful! Beauriful! Real
Choice! . . . are only a few of the
superlatives that can be overheard on
the streets of Dunsmuir when the
tourists and vacationers are in town
shopping, eating, enjoying the several
beautiful fountains on our streets.

“About a vear ago the hue and cry
seemed to be that of dismay and an-
ticipation . . . what would happen to
Dunsmuir when it goes off the Free-
way.

“Up the canyon we would even
hear some of the people say ‘poor
Dunsmuir’ is about done, and ‘looks
like Dunsmuir is about washed up.’

“Well here it is July, 1961, and for
the most part the merchants, towns-
people, out-of-towners and our visit-
ing friends are mighty happy with the
‘change’ in Dunsmuir with the disap-
pearance of the thundering rraffic on
Florence Avenue,

“In fact, sav so many, you can talk
on the street now and not be afraid of
being murdered by a 40-ton logging
or transport truck.

“Merchants are almost unanimous
that their business is going on, and a
number are very happy with the new
and increased volume of business this

i i

vear."—"“Strolling Down the Canyon™
column in the Dumsmnir News.

Williom T. Rhodes

William T. Rhodes, Division of
Highwavs engineer who retired in
Febroary, 1940, died in San Diego on
July 5.

Rhodes had been with the Division
30 years prior to his retirement and
had served as resident engineer on nu-
merous construction projects in cen-
tral and southern California. His ca-
reer covered a period in highway
development which saw some of its
greatest change and growth. He
served as resident on projects rang-
ing from two-lane desert highways to
complex full freeway sections in the
San Diego area.

Rhodes developed several aids to
highway engineering during his ca-
reer. These include the “Rhodes Arc”
for rapidly calenlatng the relation-
ship of horizontal to slope distance for
survevors; the “Ready Reckoner” for
determining pavement depth during
construction; and a type of temporary
striping which can be glued to new
paving with asphalt binder to deline-
ate traffic lanes through new con-
struction.

Rhodes was a native of Texas. He
was a member of the Masonic Lodge
at Mariposa.

He 15 survived by his wife, Mar-
guerite; a daughrer, Mrs. Ione Hig-
gins; a son, William T., Jr., all of San
Diego, a brother and four grandchil-
dren.
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US 80 at E| Cdjo TS M Mo Seak

By J. A. JESPERSON and V. LEFTWICH, Resident Engineers

The completion

_ this year of two

DISTRICT  threemile projects

X1 in Tl Cajon, both

by the Griffith

Company, and the

completion  early

next year of a 2.3-

mile contrace in La

Mesa, will provide

the missing links to 17 miles of full

freeway on U.S. 80 extending from

U.S. 101 in San Diego to the easterly

limits of the city of El Cajon. This

stretch of freeway ends at westerly

terminus of U.S. Interstate Route 8

and in face, is only the beginning of

a major construction program in Dis-

trict XTI that uldmately will see this

route improved to freeway standards

as far as the Arizona border, 160 miles
cast.

The first work by the Division of
Highways through El Cajon Valley
was done in 1915. A strip of concrete
pavement 30 feer wide by several
blocks long was laid through the busi-
est section of the little town. Some
years later in the "20's an 18-foot-wide
strip was continued easterly across the
valley and westerly to La Mesa. Along
this route the city's business devel-
oped.

Last Improved 1935

It was not until 1935 that traffic had
increased enough to justify further
improvements of the route and in that
year, within the then city limits, U.S.
80 was widened ro a toral of 76 feert,
providing diagonal parking on bath
sides.

During the late '40’s and the fabu-
lous 50’5, El Cajon city sprang from
a sleepy little town of 3,000 people
to a bustling traffic-congested city of
35,000, Main Street and Magnolia
Avenue, the junction of US, 80 and
State Route 67, became a major traffic
bottleneck. Local San Diego com-
muters, tourists from the east, and
heavy truck traffic from the rich
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farms of Imperial County were fun-  contracts already has relieved consid-
neling through this intersection com-  erably the city's congested traffic.
pounding the city’s traffic problems. Beautiful Panoramic View

The opening to maffic in May of this El Cajon, named by the early Span-
vear of the first of the two El Cajon  ish settlers, signifies “the box” and is

An oeriol view of o portion of the U.5, B0 freswoy in El Cajen, foken during tha ribbon-cutfing

ceremonies on September & View is west, loword Son Diege, with four-quodrant inferchonge aof

Maognolio Avenve (State Sign Route 87) in distonce. Cars and merching unils for ceremony are shown

near Mollison Avenue interchange. Dreinege chonnel of right was constructed as port of freeway canfroc
through cooperative agreement with city of El Cojon,
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descriptive because the valley is boxed
in by mountains and hills. The section
of freeway completed in May, from
Chase Avenue to Ballantyne Lane,
enters the valley along the slopes of
the westerly hills and for a distance
of approximately trwo miles provides
the motorist with a beaunuful pano-
ramic view of the entire valley. At
night when the city is ablaze with
colorful neon lights the view is tre-
mendous,

The new alignment of U.S. 80 by-
passes the city's business district to the
north about five blocks, and through
the heart of the city parallels old U.S.
B8O,

Contract Begon 1959

Work began on the first freeway
contract in Fl Cajon in December
1959 and was completed in May 1961
at a cost of $2,770,000. The second
contract got under way in May of
1960, and was completed in September
1961, at a cost of approximately §3.-
DO0,000,

Both contracts consisted of grading,
placing selected bases, surfacing with
concrete pavement, and constructing
drainage facilities and reinforced con-
crete bridges. Both were designed and
constructed for ultimate 8-lane devel-
opments. However, on the first con-
tract only six lanes were paved and
on the second contract only four,

Ower 2,000,000 Yards of Fill

Roadway embankment for the con-
tracts was obtained from three sources,
First, some 500,000 cubic yvards of ex-
cess roadway excavation came from
the so called “Grossmont Summit”
job and were placed on portions of
both the contracts before either of
themn was let, Second, 410,000 cabic
yards of roadway excavation were de-
veloped from cots within the limirs of
the work. And third, 1,250,000 cubic
vards of Imported Borrow were taken
from a privately owned borrow site
located near the center of the first
contract on a hill overleoking the
valley.

In order to schedule the Imported
Borrow of the two contracts in a
wark-wise manner, the Division of
Highways made available to the con-
tractor a haul road on private prop-
erty, over which it was permissible
for him to haul over-legal loads. Along

Sepfember—Odnber 1961

An aerial view looking northeosterly along realignment from Grossment Summit whers new freewoy
gradually draps to valley flacr. Black rood iz ald highway which goes through cenfer of city.

A ground level view showing seme section os in oerinl above, of loter Bage in construction. Oid road
gives occess fo business section. This porfion of freswoy was opened in May of this year.

the route, as many as nine city streets
had to be crossed, which presented
to the contractor a major traffic han-
dling problem. The volume of his own
traffic was high. As many as 26 rub-
ber-tired earthmovers, some of 40
cubic yards capacity, were hauling an
average of 12,000 cubic vards of im-
ported borrow to the job in an eight-
hour shift.

Traffic Safety Procoutions
To protect the traveling public, at
least one, and often two fAagmen were

stationed ar each crossing. Flagmen
were equipped with two hand-oper-
ated, batrery-powered, flashing, eight-
inch stop lights, for each direction
of public traffic. The lights were
mounted on 4° x 5 warning signs thar
were placed near the edge of the trav-
eled way during hauling hours. At one
major street crossing, State Route 67,
a full sized traffic signal system was
installed,

In addition to protecting the motor-
ist, there was the problem of protect-
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ing children that crossed the haul road
to attend the Johnson Avenue, Na-
ranca, and Baostonia grade schools.
Meetings were held with the superin-
tendent of schools, principals, and par-
ents. As a result, the children were
made aware of the dangers, special
signs, barricades and barriers were
placed to define crossing paoints, and
flagmen, whose sole duty was rto
watch after the children, were sta-
rioned at each school crosing.

Water o Problem

Obtaining an adequate water sup-
ply for compacting earthwork pre-
sented somewhat of a challenge to the
contractor. Water mains, overtaxed
by the city’s mushroom growth, plus
subnormal rainfall for many wvears,
created a real water shortage. The
problem was finally solved, however,
by pumping reclaimed warer from the
El Cajon sewage plant located about
three miles from the junction of the
WO contracts.

Construction of drainage facilities
constituted a considerable portion of
the contract, due largely to the fact,
thar across the floor of the vallev the
freeway coincides with the valley's
natural drainage, Forester Creek, Thru
a cooperative effort of the City of El
Cajon and the Division of Highwavs,

drainage faciliies were included in
the contracts to accommodate not
only the freeway needs, bur also the
city’s master plan for future drain-
age. A concrete-lined channel, averag-
ing ten feet deep by thirty feet wide
and three miles long, was construcred
adjacent to portons of the freeway.
Thirteen large box culverts were con-
structed. Eight carry channel water
under the cross streets. The other five
take water under the freeway from
the City’s drainage system to the
channel.
Ten Bridges

Ten twin box girder bridges were
built on the two contracts. Four are
diamond type interchanges that were
located at West Main, Mollison, Sec-
ond and FEast Main Streets. Five
simply span cross streets and two rail-
roads, with no ramp connections. The
largest bridge is a full four leaf clover
design with collector roads crossing
State Sign Route 67, Magnolia Ave-
nue.

Base materials were obtained from
decomposed granite deposits located
in the nearby hills to the northwest
and were hauled to both contracts by
Asbury Contracrors Inc. of Los An-
geles. An average of 14 bottom-dump
trucks and trailers were used to deliver
approximately 4500 rons per eight

A slipform paver in vse on recently completed section of freawny in El Cajon.

hour shift. The top four inches of the
base was treated with cement.

Slip-Form Paving

On the second contract the contrac-
tor used the new Guntert-Zimmerman
machine to trim the CTB and to slip-
form pave the concrete pavement.
Since an excellent description of this
machine was given by Mr. Leigh S.
Spickelmire in the Jannary-Febroary
1960 issue of this magazine, no attempt
is made here to describe it, Noted,
however, are certain modifications
that were made recently which have
greatly improved the machine’s ability
to lav an acceptable slab.

On previous paving jobs this ma-
chine has not been able to consistently
lay a pavement slab, smooth enough
to meet our requirements, without a
considerable amount of expensive
grinding. The cause of roughness was
attributed ro ar least rwo facrors. Firsr,
the fresh concrete, as it went through
the machine, tended to surge at the
back of the screed and occasionally
caused the screed and floating section
of the machine to be lifted far above
grade. And second, the fresh concrete
was not being thoroughly compacted,
which resulted in differential settle-
ment of the concrere.

To correct these problems three
steps were taken. First, the feed hop-
per was lowered abour two feet,
which decreased the concrete head
and consequently the upward pressure
af the concrete on the screed. Second,
in order to increase consolidation of
the concrete, a row of eleven equally
spaced, longitudinal internal vibrators
was installed at a point ten inches in
front of the screed. And third, to
further assist consolidation a metal
plate, extending the full width of the
screed, was placed in the feed hopper
just in front of the external vibrator
in such a position as to form an escape
hatch for entrapped air that formerly
was  cansing  problems under the
screed.

Changes Improve Profile

The results of these changes are
very encouraging. Since they were
made, approximately six miles of 24 ft.
wide pavement have been laid with no
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ABOVE—Llooking southerly along U.5. B0 Il secfion in El Cajen residential

areg. Phote mode in February, 1961, Overcroming in middle distonce is

Second Street, with Grope Strect pedesirien overheod just beyond, Primary
purpose of this overhead is to serve school children.

RIGHT—Magnolia Avenus interchange here shown during condruction period

is designed for heovy troffic. Magnolic Avanue nerth of U5, 80 is Stole Sign

Route &7 which sventually will be rebuili as full freewoy to corry traffic
northward te Romono area.

daily average of the profile indexes
exceeding the rate of 7.0 inches per
mile. The average daily index for the
entire job was 2.8 inches per mile. The
lowest reading for one day's run was
0.7 inches per mile.

In order to meet the smoothness re-
quirements a small amount of grind-
ing will be necessary at fourteen loca-
tions. However, at ten of these spots
the cause of roughness is not directly
attriburable to the shp-form paver.

One other interesting change that
developed during the paving operation
was the complete elimination of rrail-
ing slip-forms. When paving began 45
feet of trailing forms were attached to
the machine. Edges were slumping
badly. As an experiment 15 feet of
these forms were removed. Immediate
improvement was noticed. It was then
decided to remove the remaining 30
feet to see what would happen. The
results were phenomenal. Edge slump

Septem ber-October 1961

was completely eliminated, Where
four men were needed to fimish the
edees now the work could be done
gasily by two. It then became apparent
that with a slight modification of the
machine'’s side forms, or the addition
of special edging rtools artached to
each side form, hand work on the
edges could be eliminared,

Trailing “V* Flaat Eliminated

One additional change, the elimina-
tion of the trailing “V™ float, is noted.
With the trailing forms gone nothing
remained to hold this float in correct
position, Consequently, it was decided
to experiment further by removing
the float. No appreciable change was
noted in the amount of hand work
required to obtain a comparable fin-
ish. Accordingly, the float was dis-
continued permanently.

With the removal of the “V" float,
the finishing effort behind the paver,

except for edging, was accomplished
bv two men pulling a 47 by 40" alu-
minum pipe. Minor surface deviations
were removed with this pipe by plac-
ing it across the concrete at about a
45° skew and floating it back and
forth longitudinally on the surface of
the concrete.

Texturing of the surface was ac-
complished in the convennonal way
by pulling two burlap drags over the
freshly finished concrete.

Griffith Company's superintendent
on the Chase Avenue to Ballantyne
Lane contract was Frank Moody. Vie-
tor Leftwich was Resident Engincer
for the Division of Highways. On the
contract between Magnolia Avenne
and 0.7 mile east of Third Street the
Griffith Company was represented by
two superintendents, Lloyd Leonard
and Frank Moody. J. Avril Jesperson
was Resident Engineer for the Divi-
sion of Highways,
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Routes /A\dopted

Thirteen freeway routes in areas
ranging from Humboldr o San Diego
Counties and embracing hoth rural
and metropolitan areas were adopred
by the California Highway Commis-
sion in July and August,

The furure freeway complex in the
Sacramento metropolitan  area  was
further delineated by the adoption of
a route for 19.3 miles of State High-
way Route 247 (Arcade Freeway)
between U, 5. Highway 99-50 near
the Cosumnes River and Engle Road
in the northeast area.

Orange County

In Orange County, a route for the
relocation of 3.7 miles of U. S. High-
way 91 (Riverside Freeway-Santa Ana
Canyon Road) was adopted, based on
the recommendation of State High-
way Engineer J. C. Womack and the
results of a public hearing held by the
Commission in Santa Ana on July 26,
The route runs north of the existing
highway eastward from Crescent
Drive to a junction with the existing
highway eastward from Cresent Drive
to the existing highway 2.3 miles cast
of Imperial Highway.

A route was adopted for the reloca-
tion of 10.6 miles of U.S. 395 in the
vicinity of Escondido extending from
2.2 miles sourh of Lake Hodges to 3.3
miles north of Grant Avenue in Es-

o Marpsville

condido. The adopted route follows
the existing highway to about a mile
north of Lake Hodges, then swings
abour four-fifths of a2 mile west to by-
pass the main section of Escondido.

South of Fresno
In and south of Fresno the Commis-
sion adopted a route providing for a
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FREEWAY ROUTE ADOPTED

_ Previgusly
Adopled
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Previausly
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Highway Commission Acts On
Rural, Metfropolifan Routings

future 34 miles of freeway on State
Sign Route 41 in Kings and Fresnoe
Counties. It extends between Jersey
Avenue south of Lemoore in Kings
County and P Street in the City of
Fresno. The adopted route follows the
existing road in Kings County with
the exception of a relocation berween
Jersey and Jackson Avenues to elimi-
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nate two right-angle turns. In Fresno
County the route is on new location
generally abour a quarter of a mile
east of the present highway. It enters
the City of Fresno between Kirk and
Rose avenues, swings northeasterly
and occupies the block between San
Benito and Santa Clara Sereets,

Orther adoptions:

State Highwav Route 56 in Hum-
boldt County berween Van Ness Ave-
nue in Ferndale and the west end of
the Fel River Bridge at Fernbridge.

U.S. Highway 66 in San Bernardino
County berween Barstow and New-
berry.

Sign Route 4 in Calaveras County
in the vicinity of Arnold and between
west of Dorrington and Camp Con-
nell.

Sign Route 36 in Plumas County
berween 1.5 miles east of Chester and
the Plumas-Lassen County line,

US. 99 in Shasta County, minor
changes in the previously adopted
route just south of O'Brien and be-
rween Black Oak Summit and Antler
Sumimit,

Sign Route 154 in Santa Barbara
County berween Surf and the west
city limit of Lompoc.

Sign Route 198, along the existing
highway east of Visalia.

U.5. 6 in Los Angeles County be-
tween US. 90 and 0.8 mile west of
Sand Canyon Road.

U.5. 395 in Mono County between
Bridgeport Ranger Station and Devil's
(sate.

Sgpfember-ﬂcfuher 1961
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BRITISH RESEARCH HEAD VISITS LAB

To Sokersiield

During his visit to the United States for various technical meefings, Sic Williom Henry Glanville, Diractar
of Road Research for Greal Britoin, made a special frip to Socramenfo on Saptamber 8 to inspect the
Materiols and Research Loboratory of the Division of Highways, He is shown obove, af right, examining
the Division's marking profilograph. Others in the phafa, left fo right, ore George B. Sherman of the
Materials and Research Department; Materiols and Research Enginesr Francis M, Hveem: ond J. O.
Grasberger of District IV, Sir William was eccompanied fo Sacramenio by John F. A. Baker, Chiel High.
way Engineer for the British Ministry of Tronspert and Civil Aviation. Mr. Baker spent the daoy conferring
with planning officials of the Division of Highways.

The California Highway Commis-
sion has allocated $2,313,150 in state
highway funds toward the cost of rail-
road grade separation projects on lo-
cal city streets and roads,

The California Highway Commis-
sion approved ten projects on Federal
Aid Secondary County Roads with a
total estimated cost of $2.482.000 at
its September meeting.
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CONSTRUCTION PROBLEMS TACKLED AT 2-DAY MEET

The voluome and assartment of decumenis on the conference toble give some idea of the size of the agenda for o two-daoy mecting of disfrict engineers and
assistant district englneers held in Sacromento in fuly. Confract and inspeciion procedures, specifications and other problems were infensively discussed. Those
participaling (Assistant District Engineer for Operations unless otherwise fdentified) were:

Seated around foble, reading clockwise: G. L. Richordson, District XI; W, Z. Hegy, Disteict I; C. C. Winfer, Consfruction Engineer [North), Bridge Dapartment;

E. L Miller, District 11i; Haig Ayanion, Assistont District Engineer—Consfruchion, District IV; W. M, Nob,

Disirict 1; Milten Horris, Congfreetion Englneer, Division

of Highways, Sacramento; L. R, Gillis, Assisfant Sfofe Highwoy Engineer—Operotions, Sacramenfo; C. A. Shervinglon, District Engineer, District IX; Goorge
WalTard, Distefct ¥; F. M. Roush, District ¥1; L. A, Weymouth, District Engineer—Operations, District IV; A, L Himelhoch, District Engineer—Oparations, District
Vil; F. B. Cressy, Assistont District Engineer—Construetion, Disfrict VIl; E. G. Bawer, Digrict VIII.

Standing, reer, E. L Tinney, District X (left] ond Sfote Highway Engineer ). C. Womock. Seafad,

John M. Paley

John M. Paley, 63, Chief Clerk for
the Division of Highways in Shop 4
at Fresno died suddenly of a heart
attack on July 9th.

Paley started with the Srate in 1934
as a Senior Account Clerk in District
VI in Fresno and was promoted in
1938 to Supervising Account Clerk I,
and in 1944 to Supervising Account
Clerk IT while serving as Chief Clerk
of Shop 6.

Paley was born in Bristol, Rhode
Island. His family soon moved to
Tacoma, Washington. He later grad-
nated with a B.A, degree in Business
Administration from the University of
California in Berkeley,

Paley served for four years in the
U. S. Navy during World War 1. He
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raar, M. M. Mitchall, Assisfoni Censtruction Engineer,

Department Announces

Headquarters Office
Lessley 12, Wanee, Supervising
Highway Engineer, 32 vears.

District |

William G. Grauman, Groundsman,
12 vears; Elvin Houx, Laborer, 27
Vears.

was 2 member of Sun Garden Masonic
Lodge No. 530, Roval Arch Masons,
the Quarter Century Club and rhe
First Presbyterian Church.

His survivors include a son John E.
Paley, a daughrer Mrs. Ruth Ann
Darter and one grandchild, all of
Fresno, His wife recently died after a
long illness,

Recent Retirements

District Il

Bertha Garnson, Intermediate Ste-
nographer, 13 vears; Manuel V. Sal-
vador, Light Power Shovel Operator,
37 years.

District VII

Fdward F. King, Senior Right of
Way Agent, 23 years; Wm. D. Sedg-
wick, Supervising Highway Engineer,
32 wvears; Harold 8. Throckmorton,
Associate Right of Way Agent, 32
years; Ralph Truesdale, Senior High-
way Foreman, 27 years.

District 1X
Clarence
years.

District X
Fred Narcisso, Highway Equip-
ment Operator Laborer, 36 years.

H. Haus, Laborer, 21
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Chamber Submits Highway Recommendations

The Statewide Highway Commit-
tee of the California State Chamber
of Commerce appeared before the
California Highway Commission in
San Francisco on August 24 to submit
for the thirteth time its annuoal list of
state highway project recommenda-
tions for consideration in budgering
and future planning.

The list, compiled afrer a series of
local meetings all over the state, en-
compassed 783 projects, grouped into
three categories. Those in the “AY
category included projects on which
engineering had been completed ro the
extent necessary to qualify them for
right of way or construction funds.
The “B” category included projects
recommended for surveys, design or
initial right of way acquisidon, and
the “C” category covered projects
recommended for long-term planning.

In introducing the six regional
chairmen and vice-chairmen who pre-
sented the recommendations for their
respective areas of the stare, Vice-
Chairman  Joseph A. Moore of the
statewide committee called particular
attention to the unique character of
the State Chamber’s program in the
highway field.

“It is the only program we know
of in the United States,” he said,
“where any organization in any state,
private or otherwise, goes into coun-
ties or areas throughour the state and
holds meetings to determine the view-
points of the people of business, agri-
culture and industry on what they
desire to see done to improve their
highway transportation program.”

An exhibit displayed to the High-
way Commission showed that in 1941
the list of project recommendations
was distilled out of a total of 50 local
meetings, attended by a total of more
than 3,000 persons.

The meetings, planned by the
Chamber’s district managers, required
coordination with some 500 official
and civic bodies. They were attended
by not only the local and regional
organizations, bur also by Assistant
Director of Public Works T. F. Bag-
shaw, by the local District Engineer
of the Division of Highways and by

Seprmber-Dcfober 1961

a representative of the Sacramento
headquarters of rthe Division. C.
Clarke Williams, manager of the
Highway and Transportation Depart-
ment of the State Chamber, also ar-
tended all the meetings.

Moore also pointed out thar the
State Chamber’s program, in addition
to providing a “common meeting
ground” at which community leaders
can “ger together on a unified and
solid Swate highway program,” also
serves to keep the local groups in-
formed and aware of the highway
problems and needs of the entire State.

Members of the Commission and
State Highway Engineer J. C. Wo-
mack commended the State Chamber
group on the thoroughness of the
program and the worle which went
into it

IN MEMORIAM

Headquarters Office

James R. Smith, Senior Righr of
Way Apent

District Il

Richard W. Thornburg, Highway
Engineering Technician 1
District IV

Ernest P. Prielipp, Highway Lead-
ingman
District VI

Cecil R. Smith, Highway Foreman

District VI

Abram N. George, Jr., Senior High-
way Engineer

Bridge Department

Edgar G. Tuck, Assistant Bridge
Engineer

Frederick M. Wilhite, Bridge Paint-
ing Inspector 1

Shop 6

John M. Paley, Supervising Account
Clerk IT

Shop 8
Miles H.
Mechanic

Lawrence, Automobile

State Takes Over

Former County Roads

The California Highway Commis-
sion has accepted six former county
roads for maintenance as part of the
State Highway System.

According to law, the Srate assumes
responsibility  for maintaining such
roads when acceptable design and
construction standards have been met.

The new state-maintained routes

are:
Shasta and Lassen Counties—Feather
Lake Highway (State Highway Route
20) berween Sign Route §9 ar Old
Station, Shasta Counry, and Sign
Roure 36 west of Susanville, This 46.1-
mile route is included in California
Freeway-Expressway System.

Plugnas and Lassen Counties—Lake
Almanor Fast Side and Clear Creek
Roads (Stare Highway Route 183)
between Sign Route 89 at Canyon
Dam, Plumas County, and Sign Route
36 west of Westwood, This former
county highway is nine miles long,
and generally follows the east shore
of Lake Almanor, It was added to the
state  highwav swvstem by the 1961
Legislarure.

Kings County—Central Valley High-
way and 10th Avenue (State High-
way Route 135) berween Sign Route
198 east of Hanford and the Fresno
Counry line, a distance of nine miles,
This route was added to the stare
highway systern by the 1961 Legis-
larure,

San Bernardine County—Two sec-
tions of Twentynine Palms Highway
—10.5 miles (State Highway Route
187) between Fast Road in Morongo
Valley and Old Woman Springs Road
near Yucca Valley, part of the Cali-
fornia Freeway-Expressway System;
and 21.7 miles (State Highway Route
218) between Old Woman Springs
Road near Yucca Valley and Utah
Trail Road in Twentynine Palms,
added to the state highway svstem by
the 1961 Legislature.

Riverside County — Cahuilla Road
(State Highway Route 277) between
Sign Route 79 near Aguanga and Sign
Route 74 east of Anza, 21 miles, in-
cluded in California Freeway-Express-
way Systerm.
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HIGHWAYS STATE

FAIR EXHIBIT IS AWARD WINNER

The Division of Highways exhibit ot the 1961 California Sfate Fair in Socromenfo wos devoled fo
varfous ospects of highway plonfing. It occupied o 30foct.wide spoce in the educationol oreo, oppesife
tha Holl of Flowers, and featured nursery specimens of plants fraquenily ussd on highway planting
prajects. Straomaers fod from the plants fo large phofogrophs showing how each plant fitted info on
actual planting sitvalion,

Also included in the exhibit wos an eighi-foct Bridge Deportment model of o fypical lendscaped
seetion of elevoted urbon freeway. In the obove piciure, Dick Roberis of the Headguorlers Readside
Develapment Section, is shown pointing out features of the model fo o young fairgoer. Roberts ond
ofher membars of the Roadside Davelopment Section ond the Mainfenonce Deportment fook furns
manning the exhibit ond answering gquesfions.

The display wos designed by J. J. Ralph of the Awdio-Visval Secfion and comstructed by William Van
Sherman and Angele Venterini of the Service ond Supply Deporfment. Judges oworded the booth o
plague for “structural beauly and outsionding edvcotional exhibil”

Copies of the reprint booklet “Califarnio Roodsides,” confaining the four orticles on fhis subject which
appeared in this mogozine earfier this yeor, were distributed af the exhibit fo interested persons.

Legiéiation Includes New Highway Fund Formula

Several significant measures affect-
ing State highway expenditures, route
adoption procedure and toll bridges
were passed by the State Legislature
during its 1961 session and signed into
law by Governor Edmund G. Brown.

Allocation of Funds—The “Mayo
formula” governing minimum State
highway construction expenditures
within the respective counties will ex-
pire on June 30, 1953, It was originally
enacted in 1947 as part of the Collier-
Burns Highway Act. Senate Bill 1412
(Chapter 1376) of the 1961 session
provided a more flexible formula,
based on the eleven Srate highway dis-
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tricts rather than individual counties;
however, the expenditures in each
county must amount to at least $4.-
000,000 in each four-year period (ex-
cept in Alpine and Sierra Counties,
where this minimum is $1,000,000).
The *“north-south split”, requiring
that 55 percent of the construction
monies be spent in the southern group
of 13 counties and 45 percent in the
45-county northern group, was not
changed.

Right of Way—The revolving fund
for advance acquisition of rights of
way, established by the Legislature in
1952 and scheduled to terminate in

1962, has been extended by Senate
Bill 557 (Chapter 1637) for another
ten years. This fund enables the Di-
vision of Highways, upon approval of
the Highway Commission, to pur-
chase property far in advance of
future freeway construction if im-
provement of the property, making it
more costly, is imminent,

Route Adoption Procedure—The
Highway Commission’s long-estah-
lished policy of advance public dis-
cussion and information and coopera-
tion with local officials in connection
with freewayv route location matters
is expressed and recognized as a part
of the Streets and Highways Code
{Article 6, Section 210). This is
covered in Senate Bill 1335 (Chapter
1371}, which also provides for inclu-
sion of the Commission’s procedural
resolution of February, 1938, (and
any future revisions of it) in the Cali-
fornia Administrative Register,

Coronado-San Diege Crossing—In-
cluded in the Budget Act of 1961 is
an appropriation of $525,000 of Srate
Highway Fund monies for rtraffic,
revenue and design studies for a toll
crossing between Coronado and San
Diego.

San Francisco-Marin Crossing—The
Department of Public Works is re-
quired by Senate Bill 1273 (Chapter
2142) to study a proposed crossing
berween San Francisco and Marin
County by way of either Angel or
Aleatraz Island. The measure makes
£500,000 available from the State
Highway Fund for the smdy.

San Mareo-Hayward Bridge — Pre-
vious legislation permitting the use of
San Francisco-Oakland Bay Bridge
revenues to finance the four-laning of
the San Mateo-IHayward Bridge is ex-
tended for another 18 months to
June 30, 1964 by Senate Bill 1016
{Chapter 1076), to make possible the
construction of a high-level fixed span
over navigable waters rather than a
low-level movable span if such a
change is found permissible and fea-
sible.

Safety Study—Senmate Bill 1217
{Chapter 2110) appropriate $100,000
from the Motor Vehicle Fund for re-
search on highway safety, to be con-
ducted jointly by the Division of
Highways, the Highway Patrol and
the Department of Motor Vehicles.
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e n |_'| O u Se Public Inspects New Highways
Building in San Bernardino

The District VIII
Office held Open
House in San Ber-
nardino on August
8 to acquaint the
public with its
newly expanded fa-
cilities.

The extensive
areas involved pre-
cluded conducring guided tours;
hence, the affair was planned on the
basis of making it convenient for
guests to readily locate any depart-
ment or office desired. This was
effecred by means of remporary signs
in the corridors, presentation to each
guest as he registered of a brochure
including labeled plans of the build-
ings, and the cooperation of hostesses
handling information centers at vari-
ous locations.

DISTRICT

VIl

Departmant Displays

Each department planned and han-
dled its own displays, which were
generally designed to picture the de-
partment’s contribution to the over-all
efforts involved in planning, construc-
tion, and maintenance of State high-
Ways.

Maotion pictures and film strips were
run continuously on a scheduled basis,
providing a general outline of the
functions and problems of the Divi-
sion of Highways.

Displays of surveying methods and
equipment, landscaping plants, inter-
change models, nulites clearance of
Right of Way and the Reproduction
Section’s equipment and methods
seemed to evoke special interest
among visitors.

More Thon B0O0 Guosts

Refreshments were served to both
guests and employees in the new cafe-
teria through the courtesy of Chapter
7 of CSEA and the Highway Engi-
neers’ Clob,

Approximarely 800 guests visiced
the building during the 1-6 p.m. pe-
riod. The enthusiasm evidenced by
the emplovees in planing and execut-

Sepfemberﬁﬂcfober 1961

A view of the fronf enfrance of the new Highways building in San Bernardino. Tiled-roof secfion fo the
left was constructed in 1952,

Guests register in the lobby prier to fouring the new Mighways building,

ing their displays was reflected by  a number of favorable newspaper re-
obvious appreciation of the guests and  ports.
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arsh Area Hill

Sand Drains Aid in
Soil Stabilization

By L. E. DANIEL, Resident Engineer and W. G. WEBER, Associate Materials and Research Engineer

MNumerous sand
drain projects have
been constructed
throughout the
world since the
vertical sand drain
method of treac-
ment for soft foun-
dation soils  was
patented by Daniel
E. Moran in 1925. The complete math-
ematical analysis for theoretical solu-
tion of the consolidation of scils by
sand drains was published in 1947 by
Reginald A. Barron. There are still
uncertainties in calculating the rate of
consolidation and the resulting in-
crease in strength of the foundation
soil when using sand drains; that has
resulted in some unsuccessful sand
drain projects. It was desired to obtain
additional information on the opera-
tion of sand drains to decrease some
of the uncertainties in the use of sand
drains by building a full-scale fill as
a test section.

DISTRICT

X

Heow Sand Drains Operate

Saturated soft soils and peats are
usually so weak that even small fills
or other loads sink considerably while
the soft soils are being pressed some-
what like a sponge. As with a sponge
that is saturated with water, pressing
or squeezing forces the water out
The soil has pores so fine that they
can scarcely be seen under a powerful
microscope. These small pores offer
so much resistance to the flow of wa-
ter that it may take 50 or 100 vears
depending upon the length of drain-
age path, to squeeze the small amount
of water out of the soil by the applied
load. The rate at which warer is
pressed out of the soil varies with the
square of the drainage path. As the
water content of the soil decreases the
shearing strength of the soil is in-
creased,

Sand drains are vertical columns of
sand placed at regular spacing through
the soft compressible layer. A pervi-
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ous blanket is placed over the sand
drains so that the water is removed
from the fill area. Sand drains shorten
the drainage path, thus greatly in-
creasing the rate at which consolida-
tion ocours.

Sand drains thus perform two re-
lated functions: (1) incresse the rate
of consolidation of the foundation soil,
thus decreasing the sertlement afrer
constrnerion of the fill, (2) increase

the height of fill that can be built by
increasing the strength of the founda-
tion soil.
Design of Sand Drain

The foundation soil in the area of
the west approach to the Napa River
Bridge on State Sign Route 48 in So-
lano County consisted of “soft bay
mud” to a depth of 60 or 70 feet, with
a firm silty clay underlying the soft
bay mud. The natural warer conrenrs

4 general view of the project looking west. The mud “wave” in the fereground wos coused by the
placing of the siruf.

California Highways and Public Works



This phata shows the temporary defour being constructed fo the right of the existing highwoy, The main
portion of the fill con be seen fo the leff,

average above 90 percent and the in-
place strength varied from about 100
pounds per square foor at a depth of
10 feet to 400 to 500 pounds per
square foor at a depth of 40 feer
Without any special treatment this
soil will support fills of about 6 feet
in height. With the use of struts it
is possible to build somewhat higher
fills.

The height of fill required to pro-
duce the planned profile grade at the
west approach to the Napa River
Bridge varied from less than five feet

to over 50 feer above the mud flats.
With normal construction the fll
would end and the structore begin
where the profile grade was about five
feer above the mud flats, The cost of
sand drain treatment and fill construe-
tion was estimated ar about $120,000
per station less than a structure, The
uses of special treatment of the foun-
dation soil thus results in definite sav-
ings.

The new alignment was adjacent to
the existing roadway, thus avoiding
interference with existing traffic. The

GE oF SECONDARY STRYT

west approach fill could be con-
structed prior to the strocture under
a separate contract, allowing sufficient
rime to construct and observe the fill.

Frequantly Used

Sand drains had been freguently
used to stabilize the soft bay mud sim-
ilar to the soft soils at the west ap-
proach to the Napa River Bridge, with
questionable benefits being obtained.
Only a slight increase in strength of
the soft bay mud was observed at the
previous locations during construc-
tion. Areas with sand drains consoli-
dared at a slightly more rapid rate
than areas without sand drains during
construction. A large amount of new
construction is planned on similar
types of soft soil where special foun-
dation treatment would be advanta-
geous.

The soft bay mud was very imper-
vious, having a permeability of 10-°
feet per hour. Theoretical calculations
indicated that sand drains on an eight-
foor spacing would consolidate the
soil at a rate that would increase the
strength sufficiently to allow a rate of
loading of one and one-half feet of fill
per week. In previous sand drain con-
struction on similar soils a spacing of
ten feet had been used with a rate of
loading of three feet of fill per week.
With fills above 15 feer in height
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This mop of the area shows the location of the sand droin arecs in relafion to fhe existing highway,
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CROSS SECTION OF FILL SHOWING WIDENING OF STRUT FILLS
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drains have frequently not strength-

ened the foundation soil as anticipared.
A comparison of areas with and with-
out sand drains was desired ro deter-
mine the amount that sand drains
accelerate the consolidation of the
foundation soil.

The following prerequisites were
considered necessary for this experi-
mental fill:

1. The test section should be part
of a future construction.

2. Sufficient time should be avail-
able to construct the test fill and
to have time to observe its be-
havior prior to completion of the
project,

3. The height of required fill should
vary from low enough to be
stable without foundation treat-
ment to high enough that it was
questionable whether a stable fill
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could be constructed with sand
drains.

4, The soil conditons should be
sufficiently uniform so as not to
present a variable,

5, The project should be in an area
where construction would cause
the minimum interference with
traffic.

. The site should be one where
stabilization of the foundation
soil would result in an economic
savings.

The above conditions existed at the
west approach to the Napa River on
State Sign Route 48,

To accomplish the objectives of the
test, the cross-section and profile were
varied in increments as shown in Fig-
ures 1 and 2. Design details are shown

on the drawings, and summarized in
the accompanying table.

Construction

On Febroary 11, 1960, the Attorney
General approved the award of a
contract to Fredrickson & Watson
Construction Co. of Qakland for the
construction of 1,200 feet of fill as a
bridge approach on the west side of
the Napa River.

This was an experimental project
and was to be a step-type, surcharged
design with struts 100 feet wide to be
placed adjacent to the main portion
of the fill on the left. The right edge
was not to be strutted because of the
existing traveled way of Route 208,
After the desired height was reached,
a waiting period would begin to allow
the fill to stabilize itself.

California Highways and Public Works



A material site for the imported
borrow was available east of the river
and after scales were set up, trucks
were weighed prior to crossing the ex-
isting Napa River Bridge and loads
kept to within the legal limir.

The main portion of the fill was to
have been stepped up from 11 to 44
feet in elevation and was placed at a
controlled rate of 1% feet per week
after sand drains had been driven and
a two-foor blanket of filter material
placed.

Due to the extremely swampy na-
ture of the original ground, a working
platform of import was constructed
over the tules and swamp grass, With
the exception of a few large timbers,
no clearing was performed. Some care
was taken not to place large rocks in
the working platform because of the
anticipated  difficulty in driving of
sand drains through this part of the
fill.

September-October 1961
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This phefo shows the failure of the left side of the main fll which occurred on September 27, 1940,

The platform was kept as thin as
possible to obtain deeper penetration
of the drains and to keep from creat-
ing a “mud” wave at the front edge
of the fill. However, if the working
platform was too thin, equipment
broke through and overturned. If it
was too thick, the “wave” in front be-
came higher and higher until it be-
came impossible to cover with import.
At such times, the fill would be “split”
and the bulge of mud surrounded with
impore. By working from the outside
toward the center of the area, it was
possible to construct the platform
without increasing the size of the
“wwave,” However, the platform had
to be reinforced at several spots dur-
ing pile driving operations despite the
fact mats of 127x 12” timbers were
used.

Compressed Air Applied

Raymond Concrete Pile Company
subcontracted the placing of the sand

Sy

drains. Approximately 2,500 drains
(154,500 Lf.) varying in depth from
42 to 72 feet were driven, using an
18-inch LD, hollow mandrel with a
hinged bottom. After the mandrel had
been driven and the sand placed inside,
compressed air was applied at the top,
forcing the sand out of the bottom as
the steel shell was withdrawn. It was
found that if the sand was too wer,
it would compact within the mandrel
and not flow out undl the bottom of
the tube was above the platform. In
such cases, the pile was redriven.

Some drains brought swamp gas to
the surface which caught fire occa-
sionally. This gas burned with such a
colorless, odorless flame that it would
go unnoticed until the gmber mats
began to smoke and blaze. A steam
hose would then be used to put out
the fire,

After the drains were completed, a
two-foot blanket of filter material was
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placed at the preseribed locations. To
aid drainage of water from the filter
blanket an 8-inch PMP was placed
along centerline. Construction of the
main portion of rthe fill was then
started. Despite the controlled eleva-
tion, edge failores occurred from time
to tme and the outside strut was
widened and increased in height. Afrer
placing sixteen feet of fill and an ele-
vation of 17 feer was reached, cracks
began to appear on the right side in
the existing traveled way.

Traffic Is Detoured

Placing of fill was immediately sus-
pended and a strut built on the right.
Traffic was temporarily detoured to
the right until additional fill could be
placed on top of the existing pave-
ment. After this fill was brooght ro an
elevation of 14 feet, traffic was re-
routed to the original pattern and the
far right strur reinforced.

On September 27th, at an elevation
of 22 feet, the left edge of the fill be-
gan to fail. Numerous cracks from
two to seven feet in width and as
much as sixteen feer in depth ap-
peared. The strot on the left was
widened and the height increased. A
waiting period was begun,

On December 7th, it was decided to
curtail all further operations until a
later date., The top of the fill was
dressed up and the cracks filled.

Ar the vme, 329,300 tons of im-
ported borrow and 34,000 tons of
filter materia] were in place.

The contract was closed on January
15, 1961,

The present elevation of rthe fill n
the vicinity of Station 3964-00 is
about 17. Fill will be placed in the
near future to bring the fill surface o
elevation 23 berween Station 305490
and 396-4-80. The fill will be placed at
a rate of one foot per week. The
structure will then begin at Station
39600,

Considerable instrumenration was
incorporated in the test section during
construction to furnish observational
data that would give a record of the
behavior of the foundation soil during
and after filling operations. The fol-
lowing instruments and devices were
installed in the rest section,

1. Settlement platforms
2. Heave stakes

3. Slope indicators

4. Piezometers,

Results of Studies

It had been anticipated that the 41-
foot fill would be of marginal stability
and the 32-foot fill completely stable.
The failures of the fill at a height of
22 feet was rather startling. This fail-
ure was due to the drainage of water
from the foundation soil accurring ar

a slower rate than had been anrici-
pated.

Minor cracking appeared along cen-
terline on August 8, 1960, that indi-
cated 4 movement was OCcurring to
the right of centerline. The existing
roadway failed to give the support
anticipated despite the fact thar the
foundation soil had consolidared and
increased in strength under the exist-
ing roadway. Increasing the height
and widch of the roadway fill stabil-
ized the right side.

The final failure on September 27,
1960, was principally movement to the
left. This failure consisted of mowve-
ment to a depth of about 20 feer he-
low original ground. This was a very
shallow type of movement. In the de-
sign it was fele that the 100-foor wide
berm would force the failure to a
greater depth where the strength of
the soil was greater. This shallow fail-
ure indicated that very wide berms
would have been required to support
the fill. An alternative to such a wide
berm would be the stabilization of the
foundation soil under the berm by
means of sand drains,

Faster Rate
Figure No. 3 shows the centerline
settlement profile. The settlement in
the sand drain areas occurred at a
faster rate than in the non-sand drain
areas. The piezometric pressures indi-
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cated a4 very small consolidation oc-
curred in the non-sand drain areas;
the consolidation in the sand drain
areas was about four times greater.
This all indicates that sand drains did
increase the rate of consolidation (See
Figure No. 4). However, the rate of
consolidation of the soft bay mud in
the sand drain areas was about one-
third the rate that was indicated by
the theoretical studies, This slower
rate of consolidation may have been
due to such items as well resistance,
periferial smear, remolding, etc. No
attempts were made to study these
items in this test section.

The data indicate that on furure
sand drain design studies on projects
to be construcred on softr bay mud,
with construction methods the same
as at the test section, the rate of con-
solidation used will have to be con-
siderably smaller than the estimated
theoretical rate of consolidation. This
should increase the dependability of
design ealculation for future sand
drain projects.

The effect of the berm was some-
whar different than had been estimated.
It was expected that the existing road-
way on the right would provide ade-
quate strength to support rthe planned
fills; however, it failed to do this.
After the width and height of the
roadway fill was doubled stability on
the right was achieved. On the lefr
side a width of berm of 100 feet was
planned. This berm was widened to
about 160 feet, including a sccondary
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berm used to supporr the height of
fill in the primary berm. The need of
such wide berms had not been pre-
viously expected.

The end of the bridge would be at
Section 391450 without special foun-
dation soil treatment. With the utili-
zation of the fill constructed under
this contract the strucrore will begin
at Station 396--00, shortening the
structure abour 450 feer, The resule-
ing savings will be in excess of $600,-
000 by using the fill instead of a
structure.

Conclusions

This experimenral sand drain proj-
ect produced several items of infor-
mation of benefit to the design and
construction of furture sand drain
projects,

1. The consolidation of the founda-
tion soil in sand drain areas will
occur at a slower rate than esti-
mated from theoretical studies.

2. Sufficient time must be available
to construct fills on soft soils ar
a slow rate. It may be necessary
o construct fills on soft soils
under separare contracts and otil-
ize stage construction.

3. Wider struts will be required
than had generally been used in
the past.

4, With the slow rate of consolida-
tion of the foundation soil sand
drains may be required under
struts as well as under the main
fll.

Marion Bradshaw
Retirement Marked

Marion Bradshaw, hearing reporter
for the State Department of Public
Works, has retired after more than
20 years of state service,

Mrs. Bradshaw came to work for
the Division of Contracts and Rights
of Way, State Department of Public
Works, in the capacity of senior legal
stenographer in February, 1940,

She was certified to the position of
hearing reporter in November, 1943,
and has reporred the Commission meet-
ings since 1944. She also reported
the California Toll Bridge Authority
meetings.

Mrs. Bradshaw also organized the
law library for the department.

Born in Grand Juncron, Colorado,
she was graduated from high school
in Goldfield, Nevada, and accended
college at Reno,

She is 2 member of the National
Sharthand Reporters Association.

Albert McCarton

Albert P. McCarton, who retired in
1950 as Chief Draftsman and Safery
Engineer in District IX of the Divi-
sion of Highways, died Aungust 31,
1961, in Yucaipa, He was 81 years old.

McCarton was born in Klamath
Falls, Oregon, and came to California
when he was five years old.

He began his engineering career in
1902 and worked on projects in Ari-
zona, New Mexico, Coloradoe and
California. He held his first job with
the State in 1915 in Dunsmuir, bur
left in 1916 to be resident engineer for
the Pacific Power Co. on the con-
struction of three dams at Huntington
Lake, He worked for the State from
1919 to 1921, and again from 1933
until his retirement,

McCarton, at the age of 17, served
in the Spanish-American War; in
World War [ he was a lieutenant with
the 23rd Engineers.

He is survived by his wife.
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Richmond-San Rafael Bridge Is 5 Years Old

The Richmond-San Rafael Bridge
over San Francisco Bay was five years
old on September I, and the anni-
versary will mark the close of the
most successful year for the state-
owned toll facility.

Steadily increasing traffic on the
bridge in the past year continued to
produce sufficient toll revenue to pay
all bond interest and operating ex-
pense.

State Highway Engineer J. C. Wo-
mack said the bridge is now “a definite
financial success and an important as-
ser to state highway users.”

Construction  of the  $66,000,000
span by the State Division of San
Francisco Bay Toll Crossings began
February 26, 1953, after the Califor-
nia Toll Bridge Authority in Decem-
ber, 1952, authorized the sale of reve-
nite bonds to finance the project.

Replaced Ferry

I'he upper deck was opened to
traffic September 1, 1956, and rhe
lower deck was placed in operaton
August 20, 1937. The bridge replaced
a privately operated ferry service.

Since the bridge was opened, there
has been a steady upward trend in
traffic figures and toll revenue. Traffic
has been increasing ar a rate of about
10 per cent a vear, and toll collec-
tions have been up abour seven per
cent annually.

In the first vear of operation (Sep-
tember [956-Seprember 19357). the
bridge carried 2,588,000 vehicles as
compared to 3519000 in the pase 12
months, Average daily traffic has
climbed from 7,100 in 1936-37 to 9,400
in 1940-61,

Tetal Revenue

A total of 15,068,000 vehicles passed
thrangh the toll gates during the first
five years. Toll revenue for the five-
vear period was approximately §12.-
T00,000,

Bridge toll collectors had their busi-
est day on Sunday, September 2, 1956,
when 18,743 vehicles used the then

brand new structure. The highest sin-
gle-day traffic rotal in the past 12
months was 16,464 vehicles on Easter
Sunday, April 2, 1961,

The bridge carries State Sign Route
17, providing a connection between
U.S. Highway 40 in Richmond and
U5 101 in Marin County,

It s one of the world's largest
bridges. Total length of the bridge
and approaches is five and one-half
miles. The bridge structure itself is
slightly more than four miles long.
Roadways on both decks are 36 feer
wide, providing three westbound
lanes on the upper deck and three
lanes for eastbound vehicles on the
lower level,

185-Foot Clearance
The two main spans, borh cantilever
tvpe, are 1,000 feet long. Clearance
above the main channel is 185 feer at

mean high warter, 135 feet above the
secondary channel. The deepest piers
extend 222 feet below the surface of
the bav. The highest towers are 325
feer above the water.

Toll rates for the bridge range from
75 cents for passenger cars and similar
vehicles to four dollars for a seven-
axle truck.

The bridge is operated and main-
tained by the Division of Highways
and has a full-time staff of 75 persons
including 18 toll collectors and 33
painters, as well as emergency road
service crews, electricians, and super-
visory personnel.

As is the case with other San Fran-
cisco Bay bridges, the Richmond-San
Rafael Bridge requires constant paint-
ing to protect it from the elements.
It will be anorher rwo to five vears
before paint crews finish painting the
entire structure for the firsc time,
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