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Highways, W ater and Planning

By ROBERT B. BRADFORD, Director of Public Works

From the very beginnings, Califor-
nia's system of major vehicular rrans-
portation arteries has been developed
on the basis of sound long-range
engineering planning on a statewide
scale. This planning process has started
with the Legislature, which has au-
thorized the studies. It has continued
with the work of eminently qualified
engineers. And it has subsequently,
afrer explanarion, discussion and re-

viding for updating and revision as
needed,

The philosophy that is working so
well for our highway development
should certainly be practical in deal-
ing with another principal byproduct
of California’s fanrastic population
growth—the water problem.

The studies leading to the develop-
ment of the California Water Plan
were undertaken several vears ago,

Artist's drawing of the combingtion roilroad-highway bridge on 1.5, Highway Alfernafe 40 ocross the
Wast Branch oppear ofier completion of the proposed Droville Dam. The bridge. costing an estimated
£9.200,000, is now vnder consfruction, fo he completed in the summer of 1942,

view, been translared by the Legisla-
ture into action.

The result has been a developing
systern of modern highwayvs which
has served as a model for many other
states and which is generally conceded
o be meeting the growing traffic
needs of California with maximum
efficiency and as rapidly as available
funds permit.

The culmination of this planning
process was the California Freeway
and Expressway Svstem established by
the Legislarure in 1959 after a two-
vear study, California has thus be-
come the first state to undertake its
major highway development in ac-
cordance with an integrated master
plan looking 20 years ahead and pro-

while the Srate’s water resources
agency was still a division of the De-
partment of Public Works., These
studies have been characterized by the
same combination of pracvical engi-
neering analysis and bold imaginative
foresight as our highway planning.
They represent the consensus of the
best available professional thinking as
m how best to meet California’s in-
creasingly critical water needs.

But in the case of the California
Water Plan the Legislature ecannot
carry the whole burden of official
action, It 1s necessary to submit the
plan to the people of the State as a
whole, since a general obligation bond
issue is involved. Incidentally, the
amount of the bond issue may appear

large from some points of view, but it
amounts only to ahoue rhree years'
expenditure on the Srate Highway
Systemn.

There are other parallels berween
the water program and the highway
program bevond the faer that failure
to plan and execute either program
effectively could eripple the economy
of the State.

One parallel is that in neither case
can all the detailed answers be known
in advance. Because we went ahead
with our highway program, we have
spent 15 years in constantly improving
our freeways and other highways as
we have built—the modern freeway is
certainly better from the standpoints
of safety, capacity and efficiency than
the ones we envisioned 15 vears ago.
We have been able to give the public
consistently more highway for its tax
dollar.

In the case of the water plan, all
details have nor been and cannot be
fully worleed out ahead of time. Bur
that is no reason to delay the start of
a pecessarily long-term  construetion
program to meet the needs which are
confronting us right now, We have
the same high quality of engineering
and administrative talent in our warer
agency as we do in our highway
agency. It can be relied on to give us
the most water for our money.

The lack of derailed answers right
now is naturally the basis for contro-
versy abour some aspects of the water
program. It was also the basis for con-
troversy about the highway program
ar the time of the Collier-Burns legis-
lation in 1947,

If we had postponed action on the
highway program in 1947 while we
waited for all the arguments to be set-
tled, we would not have today the
transportation  facilities which have
contributed so much to the economic
growth of our State. Our economy
would have been strangled by hope-
lessly inadequare roads,

The people of this great State might
consider a present and similar oppor-
minity  facing them in the Geld of
Warer.
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FRONT COVER—Freewoy construction on U5 9% in the
rugged Secromante River Conyon looking north from
Castle Crags Stete Park fo fewering Mt Shasta in the
background. The deep cut in the fereground is on
Keitlebelly Ridge. The freeway passes fo the left of the
City of Dunsmuir which can be ssen in the uvpper
porfion of the conyen. (See the orbicle "Dunsmuic
Freaway" in this fssue,) Photo by M. R, Mickersan

BACK COVER—A photo of the reconsiructed Mission
Vollay interchange which connects US 80 {uvpper level)
with U5 325 {lower level) in Son Diego, The view,
foken from the high grovnd seuth of the infarchange,
iz morthwestward, {See the arficle "US 80-395" in this
issue, ) Phote by Bill Ruland
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I | 80 3 9 5 Mission Valley Interchange
Reconstructed Under Heavy Traffic

By J. R. CROPPER, Resident Engineer

TH E CONSTRUCTION

of any interchange

on a freeway is a

! X1 difficult task, burt

when an existing

interchange with

an average daily

traffic of over 90.-

000 vehicles has to

be reconstructed

under traffic and still maintain a free-

way type of traffic flow through the

work, the task assumes entirely dif-
ferent aspects.

DISTRICT

The original interchange, com-
pleted in April of 1948, was con-
structed as part of the Cabrillo Free-
way (US 395) and separated Mission
Valley Road and US . In June of
1953, Mission Valley Road was
adopted as a portion of US 80 and
a freeway resolurion covering the
newly adopted route was immediately

d. It was anticipated that Mission
alley Road (Now US 80) would be
developed into an eight-lane freeway
as soon as design could be completed
and funds be made available.

The original directional interchange
contained four semidirect as well as
four direct connections and was de-

. "
signed for an hourly volome of

E . e § ABOVE—An serial view of the reconstructed US §0.395 Interchange in San Diego locking eostward alang
vehicles of mived traffic. ! ] US 80. BELOW--A phote of the US B0.385 Interchange faken of night. The view is wortword.




This phote token during the reconstruction of the US 80-395 Inferchange A view of the construction area lesking south along US 395 showing more
shows equipment crossing US 80 under froffic contral. equipment baing taken ocross the readway under traffic contral,

A crone srects o huge sign bridge that will span the US 395 roadway in This northward view along US 395 shows heavy groding odjocent fo
the inferchange areo. the traffic lones.

A photo showing typical froffie densify during the consfruchion of the US A southwaord view during the construction of the inferchange showing
B80-395 Interchange. completed bench cufs in the background,
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This westward view shows the recently completed section of US B0 west of

the US 395 laterchange. The white building in the distance is the Serro

Museum. Separofion sfructure in the foreground is the Prosidio Park Over A section of Sign Rowle &7 in the Grossmon! Summit section just south of
erosilng, s 80.
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Loaking north olong US 395 during reconsfruction showing concrete base eperafions odjocent fo fraffic.
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actual counts had increased to 4,400
vehicles ar peak hours,

Interchaonge Contract Awarded
On November 20, 1957, a contrac
was awarded to the Griffith Company
of Los Angeles for reconstructing the
existing Mission Valley interchange at
the junction of US 80 and US
All lanes and ramps of the com

The work of reconstructing the
original interchange involved grading
and paving one six-lane freeway and
one eight-lane freeway, constructing
five bridges, partially removing and
reconstructing two bridges, widening
one bridge, and constructing and re-
moving one temporary bridge.

In order to keep a smooth flow of
freeway traffic through the area, the
work schedule was ser up in four
stages with two to three phases in
each stage and 4 to 13 operations in
each phase. Included in these various
stages and phases was the construction
and removal of 18 detours. These de-
tours were constructed to high struc-

T F

—il

An aerial of the old US 80-395 Interchonge before storf of constrection, The view is southwesf.

An aerial view of the new U5 B0-395 Interchange loaking south aleng US 395
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tural and geometric standards because
of the large traffic volumes. The main
US B0/395 separation structure was
constructed of prestressed concrece
girders in order rto prevent any in-
convenience or interruption to the
freeway traffic on US 395,

Roadway Excavation Moved

In addition to the ever-present
dangers of working alongside high-
speed traffic, it was necessary to move
large volumes of roadway excavation
across various traveled wayvs o new
embankment areas. This was accom-
plished with large scrapers, which
crossed the traveled ways at equip-
ment crossings controlled by flagmen.
The contractor was required to sus-
pend all operations that would inter-
fere with public traffic between 6 a.m.
and 830 am. and 330 and 6 p.m.,
which were the peak traffic hours,

To illustrate the difficulties en-
countered and the degree of schedul-
ing required by the contractor, it was
necessary to distribute the placing of
14,650 cubic yards of portland cement

6

Anather phote of the new section of US B0. The view is vastword foward the US 395 Interchange in the background,

concrete base pavement over 72 dif-
ferent working days. This is an aver-
age of only 200 cubic vards per day,
which is only 20 percent of normal
expectations for production on this
type of work.

The existing lighting system of 64
street lights (or their temporary or
permanent replacements) were kepr
in operation throughout the entire
time of construction, This entailed
the use of 17 temporary poles and
numerous temporary services and cir-
cuits,

Traffic Is Detoured

One of the most difficult problems
to he faced was the switching of
traffic from old pavement to detours
and from derours to completed work.
This required precise timing between
the contractor, state engineers, and
the state traffic stripe painting crew.
All possible signing, striping, etc., was
performed before each traflic change,
thus leaving only a minimum of work
at the last minute, Tt usually proved
most satisfactory to stop all traffic in

the area concerned for a minute or
two and make the necessary signing
adjustment, then have the flagmen
give oral instructions ro the first few
vehicles before directing them to the
newly opened pavement.

Another inreresting feature of the
work was the installation of the 143-
foot span sign bridge over nine lanes
of US 395, During the period of erec-
tion, for safety reasoms no wvehicles
could be allowed on this section of the
roadway, It was also obvious that to
stop traffic a few hundred feet each
side of the sign area for any extended
length of time would create a severe
traffic jam.

After consulring with the San Diego
Police Deparrment, it was decided to
divert traffic to alternare routes ar
predetermined locations that would
cause as little confusion as possible to
the traveling public, With the aid of
the police department’s radio patrol
cars, contractor’s flagmen, advance
notice in the newspapers and on radio
and television, and special detour sign-
ing, the plan was put into operation.

California Highways and Public Works



Fresno Freeway

Northern Extension Eliminates Last
Three-lane Section en Highway 99

By NELSON E. HUMISTOMN, Resident Engineer

O N Fraoay, May

13, 1960, six pretty
Fresno State Col-
lege coeds defied
superstition to
form a living bar-
rier across the
northbound lanes
of the seven mile
northerly extension
of the Fresno Freeway between Clin-
ton Avenue and the San Joaquin River

MsTRICT

VI

at the Madera county line on US
Highwayv 99,

The occasion was the dedication
ceremony condueted by the Fresno
City and County Chamber of Com-
merce, held at a site on the new route
berween Dakota and Ashlan Avenues.

Chester H. Warlow of Fresno, vice
chairman of the Califorma Highway
Commission, Assemblyman Bert De-
Lotto, Assemblyman Charles B. Gar-
rigus, Supervisor Norman Foley of
Fresno County, and Oliver M. Jamie-

sen, president of the Chamber of
Commerce, were the principal speak-
ers.  Assistant  Director of Public
Warks T. F. Bagshaw and other state
and county officials also took part in
the ceremony. At its conclusion the
pretey barrier chain swung to one side
and rraffic began to pass through the
project,
Becomes County Rood

With the opening the last remaining

piece of three-lane highway on US 99

This oerial view northward shows the Tower Overcrossing and Ashlan Avenuve Inferchonge on the new freeway secfion of U5 99, Old highway of right.
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This view southward shows the Herndon Avenve Overcrossing, of the north end of the projed.
Old highway af lefl.

Looking north along the new US 99 freeway section af Highway City. Shaw Avenve
intarchenge in the foregraund.

in the State of California was relegated
to the status of a county road.

In 1916 motorists heading north
from Fresno faced a sign that read,
“Motorists attention! You are on your
honor. Fresno County has no speed
cops. Drive so they will not be needed.
Speed limits 30 miles per hour.” Un-
fortunately sinece that time the num-
bers and behavior of the motorists tra-
veling the route had made the sign
obsolere. The three-lane highway con-
structed in the early 1930's had be-
come just as absalete.

Planning for its replacement started
during World War II and a considera-
ble amount of the necessary right-of-
way at each end of the route had been
purchased. Lack of construction funds
caused construction to be deferred and
the plans were revised to provide for a
full freeway on a route some distance
to the west of the existing.

Pipe Crossings Installed

The new route runs generally
through one of the major fig produc-
ing areas of the world, So that the
large fig groves could remain in opera-
tion, it was necessary to construct a
considerable number of irrigation pipe-
line crossings. Some of these facilities
were buile by right-of-way contracts
prior to the beginning of construction
on the freeway itself. The remainder
was built concurrently with construc-
tion of the freeway.

The project provided for inter-
changes at the three major county
roads, Ashlan Avenue, Shaw Avenue
and Grantland Avenue. A double
overhead carries the freeway over the
Biola Branch of the Southern Pacific
Railroad. Braid-tvpe overcrossings
were constructed at Herndon Avenue
and at Dakota Avenue to permit local
traffic to have access to and from the
existing highway which now serves
as a frontage road lying to the east of
the freeway. In addition, bridges were
constructed over the Herndon Canal
of the Fresno Irrigation District.

Flooding Safeguards
Drainage fields were constructed
near the depressed areas at Ashlan and
Shaw Avenues to provide storage for

8 California Highways and Public Works



The electronically confrolled and guided slip form pover in ocdion.

the runoff of storm waters. Eight 48-
inch drain wells were constructed in
the Ashlan Avenue drain field to pro-
vide additional capacity.

The major portion of the items in-
volved in the project were constructed
conventionally. The contractor re-
quested and received permission to
place concrete pavement with the
slip form paver that was described in
Mr. Leigh Spickelmire’s article in the
January-February 1960 issue of Cali-
fornia Highways and Public Works.
This was the first such operation in
this district.

Use of this electronically controlled
and guided paving machine enabled
the contractor to achieve a high pro-
duction rate on cement-treated sub-
grade since the elimination of the
conventional paving header-boards en-
abled the cement treatment to proceed
without delay due to their placing. In
order to expedite this work some un-
usual methods and equipment were
improvised,

Bose Is Laid

Control stakes were placed left and
right of the proposed edge of pave-
ment at a uniform elevation below the
plane of the pavement surface. From
these stakes, “blue tops” were placed
by the contractor to closely control
his subgrade construction. After con-
struction of the dirt subgrade an

July-August 1960

initial 47 x 24° laver of untreated rock
base was placed and compacted. Upon
this surface, an §% cubic foot per
lineal foot windrow of untreated base
was spread using a shop modified
spreader box, The volume of material
placed was very closely controlled by
weight based on the in-place weights
determined from the preceding layer.
The windrow of material was placed
as far in advance as the capacity of
the plant would permit.

Immediately prior to mixing, a dis-
tributor truck deposited cement on
top of the rock, The windrow was
then mixed with a shop-built mixer
affectonately dubbed “Monster.”

The “Maonster” was construcred by
the contractor in his shop from parts
salvaged from many other construe-
tion machines, The chassis was 11 feet
wide and 25 feet long and was
mounted on three axles. The [ront
axle came from a self-propelled crane
carrier and the others were salvaged
from Mack dump trucks.

Hydravlic Elevator

The frone of the machine consisted
of a hvdraulically controlled bucket
elevator which picked up the entire
windrow of material and discharged
it onto an enclosed belt convevor that
in turn fed the material to the pug-
mill.

The “monster’ ochieved & production rate on cementtreated subgrode of

&.4 cubic yerde a minute,

The pugmill mixer was a double-
shafred unit 7 feet wide and 10 feer
long. It was provided with twin tub-
ular mixer shafts rotating at 78 rpm.
Two diesel engines were mounted to
supply the necessary power. One
motor powered the elevator and drove
the mixer down the road; the other
drove the belt conveyor and the pug-
mill,

After mixing, the processed material
was deposited on the roadbed in rwo
windrows. Three motor graders then
handled the final spreading of the
material. Wo segregation of any ex-
rent resulted from the use of this
method., Two pneumatic rollers and a
12-ton three-wheeled steel roller pro-
vided compaction. Final trimming of
the subgrade was performed by a
motor grader equipped with an elec-
tronically controlled mold board. The
compacted material was trimmed to
the tops of the “blue tops.” Profile
index runs on the subgrade so con-
seructed indicated a profile index of
less than 10 inches per mile.

The contractor on the project was
Griffith Company of Los Angeles. Mr.
Hal McGregor and Mr. Ernie Arant
were project superintendents for the
contractor. The work was performed
under the supervision of District En-
gineer W. L. Welch. Mr. J. M. Mec-
Dowell was Construction Engineer.
Final construction cost was $3,325,000.
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San Jose Freeways

Major Interchange,
Other Jobs Described

By HAIG AYANIAN, Assistont District Engineer—Construction

-I;i-'. San Josg area
of Santa Clara
County is demon-
strating an ex-
plosive growth,
Subdivisions are
replacing the or-
chards of prunes
and apricors at a be-
wildering rate. The
traffic generated by such growth has
creared enormous headaches for local
governments in this area much as ir
has in many other areas of California,
This condition has been aggravated
by the addition of through traffic
heading for the hinterlands or the
beach.

The days of sloggish and tortured
traffic along the old San Jose-Los
Gatos Road are gone, muoch to the
gratification of Bay area motorists. No
longer must they endure a two-lane
highway, cluttered by numerous fruit
stands, crossed by a myriad of country
and residential streers, and jammed by
a seemingly unending stream of ve-
hicles. Bay area motorists bound for
the popular summer resort of Sanra
Cruz can now travel unimpeded
through the San Jose area.

The last link in the 75-mile Sign
Route 17 Freeway between Oakland
and Los Gatos was provided on June
21, 1960, by the opening of Contracr
IV-59-4TC42-FI from Bascom Ave-
nue to North Fourth Street in San
Jose together with the simultaneous
opening of a portion of Contract V-
60-4TC2-FI fram North Fourth Streer
to a connection with the Nimitz Free-
way at Bayshore Highway (US 101
Bypass). These and previously com-
pleted projects, totaling approximately
§15,000,000 excluding rights-of-way,
provide freeway connections through
San Jose to south of Los Garos.

In addition to the newly opened
leg of SSR 17, the Seprember comple-
ton of the remainder of Contract [V-

ISTRICT

Y
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A0-4TC2-FI will provide a seetion of
Bayshore Freeway on new alignment
through San Jose with a cloverleaf
interchange at the intersection of the
Nimitz and Bayshore Freeways.

Berween this project and the §3,463,-
000 Contract 1V-60-4TCI-FP, com-
pleted in May from the San Mateo
county line to Sterlin Road in Moun-
rain View, two contracts have recently
been awarded which will complere
Bayshore Freeway from San Francisco
to San Jose. These two projects, Con-
tract IV-60-4TC71-F and Conrract
61-4TCL10-FP, will cost approximarely
10,000,000 and will cover a rtotal
length of 11.9 miles between Stierlin
Road and Brolaw Road,

A more detailed review of these
recent and current projects follows:

b o
5

A map of tha new inferchonge connecling the
Bayshore (US T01) and MWimiz (Sign Roufe 17)
Freeways.

Contract 59-4TCA2-FI

Work was started on this federal
interstate project by the contractor,
Gordon H. Ball, Inc,, Ball and Simp-
son and Lew Jones Construction Co.
on QOctober &, 1958, The estimated
cost is approximately $3,214,000. The
contract extends the northerly termi-
nus of the Sign Route 17 Freeway
from Bascom Avenue 2.5 miles to
North Fourth Street in San Jose,

This contract provides four lanes of
a furore six-lane divided freeway paved
with portland cement concrete and in-
chudes seven major structures, with
frontage roads and ramps. These
structures are: the Park Avenue over-
crossing, a reinforced concrete box
girder with a length of abour 159 feet;
the Guadalupe Paclway overcrossing,
consisting of two parallel bridges, each
about 182 feet long and constructed
of welded steel girder spans; the
Guadalupe River bridge, consisting of
two parallel bridges approximarely 205
feet long, also constructed of welded
steel girders and a concrete deck; the
US 101 (El Camino Real) separation,
a reinforced concrete box-girder
bridge about 200 feet long; the Laurel
Street overhead, a pair of parallel, pre-
cast, prestressed and reinforced con-

California Highways and Public Works



crete girder bridges each consisting of
three spans totaling about 208 feer;
the Coleman Street overcrossing, a
single reinforced concrete girder
bridge approximarely 288 feet long;
and the North First Street undercross-
ing consisting of two parallel welded
steel girder bridges each about 172
feer long.

All these structures are founded on
concrete piles. At two of them, pump-
ing plants were constructed to provide
drainage for the depressed sections.

The general route of this project
traverses a cross section of the City of
San Jose. Portions of it pass through
residential, agricultural and industrial
areas. Part of the freeway which is de-
pressed below the surrounding area,
exposed an underlying stratum of a
highly plastic clay. It was necessary to
overexcavate this elay in order to pro-
vide a suitable base for the roadbed.
Construction problems were further
aggravated by the fact that this region
has been sinking over a period of
vears, presumably due to the lowering
of the water rable by intensified
pumping for irrigation purposes.

The contractor was represented on
the job by Superintendent Hadley E.
Bacon and the Stare by Resident Engi-
neer W. 8. Smith and Bridge Depart-
ment Representative P. N, Olson.

Contract 60-4TC2-FI

The same contractor was the soec-
cessful low bidder and started work
on February 9, 1959. The cost of this
4.1-mile project will be approximately
$4,350,000, The contract provides in
general for a four-lane, ultimate six-
lane, freeway with nine major struc-
tures, The freeway consists of con-
crete pavement with necessary ramps
and frontage roads.

The major structures are as follows:

MNorth First Street undercrossing—
a pair of similar paralle] welded steel
girder bridges with an overall length
of about 214 feet.

North Fourth Street undercrossing
—a pair of welded steel girder bridges,
each with an over-all length of about
135 feer.

Sign Route 17/Bayshore Freeway
separation—a pair of similar parallel
welded steel girder bridges each hav-
ing an overall length of about 197 feet,

July-August 1960
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A map showing freewoy consfruction progress in
the San lose area.

Old Bayshore Highway undercross-
ing—a pair of parallel welded steel
girder bridges about 194 feet long.

Taylor Street overcrossing—a
welded steel girder bridge abour 184
feet in length.

Tenth Street overcrossing—a welded
steel girder bridge having an overall
length of about 244 feet. In conjunc-
tion with this structure a pumping
plant was constructed to provide for
the drainage of the depressed section
of freeway in this area.

North San Jose underpass—a riveted
structural steel girder bridge of two
spans, each having a length of about
50 feet, carrving the Southern Pacific
railroad lines over the freeway.

Oakland Road/Bayshore Freeway
separation—a welded steel girder bridge
with an overall length of about 188
feet,

Berryvessa Road overcrossing—a
welded steel girder-type bridge having
an overall length of about 185 feer.

In conjunction with the construc-
tion of the depressed section of the
Bayshore Freeway on this contract, it
was necessary to make extensive use
of temporary detours in order to han-
dle the existing traffic with as lictle in-
convenience as possible,

The plastic stratum mentioned pre-
viously was encountered to an even
grearer degree in this area, and an
extra foor of subbase marerial was
placed.

The Berrvessa spur of the Southern
Pacific railroad was completely relo-
cated as a part of this project to elim-
inate scveral grade crossings. The
State's contractor graded the roadbed
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and the tracks were laid by Southern
Pacific forces.

The concrete pavement work on
both of these contracts was performed
by the same crew as one project. This
was done by means of a slipform
paver, the first use of this equipment
in Districe TV, Details of this slip-
form paver have been discussed pre-
viously in other issues of rthis maga-
zine,

Hadley E. Bacon also represented
the contractor on this project. L. A.
Anderson was the State’s resident
engineer for the greater portion of
the contract and the Bridge Depart-
ment representative was M. H. Jacobs.

Controct 0-4TC7 1-F

Recently awarded Contract 60-
4TC71-F will carry the Bayshore Free-
way from Sterlin Road to Morse
Avenue, a length of 5.9 miles. The
work inclodes the construction of
three new lanes of concrete pavement
paralleling the existing highway and
carrying the traffic eastward toward
San Jose. The existing lanes will be re-
surfaced to carry traffic to San Fran-
cisco on three lanes and an additional
future lane each way will be provided
for. There are six major structurcs,
including the Sign Route 9 separation.

This project is along the Moffett
Field Naval Air Station and will entail
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An oerial of the new Boyshore-Mimilz Fresways inferchange in Son Jose. The view iz southward olong the Mimitz Freeway (Sign Roule 17), The old Boyshore
Freaway (US 101 Byposs) crostes the phofo nearest the comera. Beyand is the mow Boyshere Freaway completed o pant of the inforchange construction,
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Looking wesfward on US 101 [Boyshore Freeway! fowerd the new infer- Losking north on Sign Route 17 (Mimilz Freeway) with the Bascam Avenve-
change with the Nimitz Freeway (leff background). Washington Street Interchange in the foreground.

A weslword view of the Sign Boute 17 Interchonge in Los Gates. Sign Rouvte 17 extends horizontelly across the middle of the photo passing vader fhe separation
sfructure of the centar,
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the relocation of many of the Navy's
facilities. A major item is the reloca-
tion of the Southern Pacific and US.
Navy rail facilities which serve the
air station. Approximately 4,500 feet
of track will be required for relocat-
ing a portion of the spur. The Navy
has given the State permission to use
considerable quanrities of used 93-
pound rail which it has in stockpile.
It will thus be possible to perform
track work with a minimum of inter-
ruption of rail service to the Navy
station.

It is estimated that the work will
cost approximarely 4,150,000 and will
be completed late in the fall of 1941,

The contractor, L. C. Smith & Con-
car Ranch & Enterprises, is represented
on the project by Anthony Bruno,
The resident engineer for the State
is E. W. Strandberg, assisted by R. L,
Vance as Bridge Department repre-
sentative.

Contract 61-4TC10-FP

This contract, also recently awarded,
cntails the construction of the final
link of the Bayshore Freeway between
San Francisco and San Jose and ex-
tends from Morse Avenue to Brokaw
Road, a length of 6.1 miles. This con-
tract calls for the construction of a
six-lane, future eight-lane freeway
from Morse Avenue to the Guadalupe
Parkway now under construction by
the City of San Jose and planned for
concurrent completion with Bayvshore
Freeway. Again, the existing pave-
ment will serve as one roadway and
three lanes of concrete pavement will
be constructed for the other. The
portion from the parkway to Brokaw
Road will be four lanes with provision
for six in the future. Ten major strue-
tares will be construcred to provide a
full freeway. The 125 contract items
are estimated to cost 35,779,000 and
the estimated completion is about
Naovember 1941,

W. G. Remington is the resident
engineer assigned to the contract, and
M. H. Jacobs is the Bridge Depart-
ment representative, The contractor is
the Allen M. Campbell Company of
Santa Ana.

A co-operative agreement with the
Santa Clara County Warer Conserva-
tion and Flood Control District pro-
vides that the State, as a part of these
two projects, will realion and widen

14

the existing Guadalupe River channel.
The State will obtain all channel ma-
terial in excess of that required to fill
in the old channel and reconstruce
dikes. This provides a considerable
source of the necessarv borrow re-
quired for the roadway embanlkments.

The special provisions for both of
the last two contracts allow the use of
slip-form paving. It is anticipated that
this method will be used and will in-
volve the placing of different slab
thicknesses. The rwo outer lanes of
each roadway are designed to be 9"
in thickness and the other is 87, The
method of slip-form paving chosen by
the contractor will be of considerable
interest,

The completed contracts on SSR.
17 have been or are currently being
landscaped. Oleanders in the median
will provide an aesthetic and effective
screen against headlight glare. The
areas outside the shoulders and inter-
change areas will be further beautified
with redwoods and other trees, shrubs
and ground cover,

Planting Pleases City
CITY OF MEMLO PARK

Menlo Park, California
San Mateo County
July 15, 1960
Mr. ]. P. Sinclair
Asst. State Highway Engineer
P.O. Box 1366, Rincon Annex
San Francisco 19, California

Dear Mr, Sinclair:

The City Council has asked me 1o
express its appreciation of rhe attrac-
tive landscaping of the Bavshore Free-
way—Willow Road Interchange area.
We had been advised that the project
would be an excellent one, and it has
certainly rurned out as predicted.

The city is interested in planting
the areas on both sides of the frontage
roads and will soon submit plans for
vour landscape division's approval.

Very truly yours,
Jouw R, Jouwson
City Manager

Freeway Planner
B. W. Booker Dies

B. W. (Barney) Booker, who as
Assistant State Highway Engineer in
District TV was in a large measure
responsible for the concept and con-
struction of the highway and freeway
system in the San Francisco Bay area,
died July 18. He had retired in May
1959, He was 68 years old.

To the time of his rerirement Booker
had served 28 wears with the Divi-
sion of Highways, the last seven of
which were as Assistant Stare High-
way Engineer in charge of District
IV. During those seven years of his
administration highway improvements
costing many millions of dollars were
effected.

These included completion of the
James Lick Memorial and Bayshore
Freeways from the San Francisco-
Oakland Bay Bridge to Palo Alro;
completion of the Nimitz Freeway
between San Jose and Oakland; virtual
completion of US 40 as a freeway
connecting to the new parallel Car-
gquinez Bridge, and construction on
many other routes.

In all, Booker spent more than 16
vears in District IV, having been ap-
pointed assistant district engineer in
1942 and promoted to district engi-
neer in charge of operations in 1947,
Five vears later he became Assistant
Srate Highway Engineer upon the re-
tirement of the late J. H. Skeggs.

He was born in Topeka, Kansas,
and came to California in 1899, He was'
educated in the San Francisco public
schools, Polytechnic High School and
the University of California.

Booker leaves his wife, Leota; a
daughter, Mrs, Barbara Riffel of Stock-
ton, Kansas; rwo grandchildren, and
two sisters, Miss Niara Booler of Qak-
land and Mrs. Clara Stone of New
York. A son, Lt. Robert Booker, was
killed in action in World War II,

Booker made his home in Oaldand.
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Dunsmuir Freeway

Canyon Section Poses
Engineering Challenge

By GEORGE E. BERRY, District Construction Engineer, and CHARLES R. YOUNG

and MARK E. CESSNA, Resident Engineers

ON AvgusT 6,

1958, ground was
broken for the
Dunsmuir Freeway,
the first portion of
full interstate free-
way to be let to
contract in District
II. By mid-Auvgust
the contractar, Me-
Cammmon Wunderlich Company and
Wunderlich Contracting Company,

LHSTRICT

Il

EDITOR'S NOTE:

This article describes some of the
special engineering problems en-
countered in converting US 99 in
the Sacramento River Canyon fo
Interstate freeway standards. It
deals specifically with current con-
struction work in the Dunsmuir-Cos-
tella area, near the Siskiyou-Shasta
County line.

Other phases of the over-all Sac-
ramento Canyon improvement be-
twean Shasta Loke ond north of
Dunsmuir, hove been deseribed in
previous issues of this magazine,
including o comprehensive back-
ground article in the May-June
1956 issue.

On June 13, 1960, the Depart-
ment of Public Works owarded o
$7.454,833.85 contract for the con-
struction of six miles of freeway
between Shotgun Creek and just
south of Castella. This project, to
be completed in 1962, will be the
final link in 30 miles of continuous
freeway ond expressway through
the Canyon on which full-scale con-
struction was begun in 1954,

had most of his larger operations well
under way.

The terrain through which this
project is being built presents a chal-
lenge to construction forces. The
work consists of constructing a multi-
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Slide removal operations on the Dunsmuir Freeway section of US 99, The Ponorama Undercrossing is in
the feregrovnd. Mount Shasta in bockground.

lane freeway along the steep, unstable
westerly wall of the narrow Sacra-
mento River Canyon, which in many
places has a natural ground slope thar
is as steep as 14 : L.

To further complicate matters the
Southern Pacific Railroad is in many
areas directly below the new construc-
tion; and in the case of the Dunsmuir
Freeway there is an additional prob-
lem of building, for the most part,
through an urban area.

As originally planned the designer
envisioned the construction of twao fill
stabilization trenches, but as soon as
the project got under way it became
apparent that at least two and possibly
four more of these trenches would be
necessary.

A fill stabilization trench is a deep
trench excavated in the original

ground. This excavation is as deep as
can be practicably drained. The sides
and bottom are covered with a per-
vious gravel blanket, perforated pipe
is placed to drain off the underground
water, and the water is disposed of by
means of an outlet trench, The trench
is then backfilled with good local ma-
terials, Thus the trench forms a deep
kevway of stable material to sopport
the roadway embankment.

Ground Unstable

In several locations on the Dunsmuir
project the ground was considered too
unstable even to construct embank-
ment stabilization trenches; therefore,
a relatively new method of tapping off
the excess moisture was used. This
method consists of installing vertical
drainwells and intercepting these with
horizontal drains. Where it was not
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An acrial of excovation operafiens on the “Blg Fill." The existing highwoy curves through the &l oreo
near the center of the picture; the roilroad realignment is in the foreground.

An oserial of the “Big Cul" af the north end of Dunsmuir. The slide ares sfill o ba removed can be seen
in the right fareground.

practical to siphon off the drainwells
with horizontal  drains, drainwells
acted as risers to siphon off the water
by means of a gravel blanket. This re-
lieved the area in question of its excess
moisture, which is the largest factor
in the problem of subsurface insta-
bility.

The drainwells are 30-inch-diameter
vertical holes drilled to a maximum
depth of 48 feer, with a é-inch-diam-
eter perforated metal pipe placed in
the center of each hole and then back-
filled with drain rock. The drainwells
are located in two rows and are spaced
in 10 feer, center to center.

Qutlets for the drainwells were pro-
vided by drilling horizontal drains
into the general area of the vertical
drainwells to intercept and drain off
the water.

The effectiveness of the vertical and
horizontal drainage combination was
checked by repeated drawdown and
ontflow measurements,

Drainage System Checked

Both the well system of drainage
and the stabilization trenches were
checked to see that they functioned
properly in collecting subsurface
waters before fill operations were
started, With the relief of the excess
moisture these areas have become
stable enough to allow rthe roadway
embankments to be constructed. The
cost of the stabilizarion work is ap-
proximately $600,000 which will con-
stitute 15 percent of the contract, a
small price to pay to insure against
future embankment failures.

The grading in general consisted of
excavating two large cuts. The loca-
tion of one of these is ar Gobbler's
Knob, just south of the Castle Crags
Avenue Interchange at the southerly
end of the project. The other is the
Penthouse, or Stonehenge, cut at the
north end of the project. The maxi-
mum cut at Gobbler's Knob is ap-
proximately 212 feet, and at Stone-
henge the maximum cut is 360 feet
to main line and another 40 feet to the
northbound off-ramp,

The origin of the name Gobbler’s
Knob seems to be in doubt, but the
name Penthouse comes from the ex-
cellent view from the top of this cut.
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The many large boulders encountered
in this excavarion, when stacked on
the main roadway in preparation for
shooting, were reminiscent of the
monoliths at Stonehenge on the Salis-
bury Plain. This cut therefore also
became known as Stonehenge,

Slide Problem

As in all the jobs in the Sacramenro
River Canyvon, many slides have oc-
carred. Over 90 percent of the curs
throughout the project have slid at
least once, The resulting increase in
roadway excavation due to slides will
be abour 15 percent, that is, about
250,000 cubic yards,

Several thousands of feet of hori-
zontal drains have been installed in
the uphill cur faces throughout the
project in an attempt to arrest the
problem of sliding, These have been
partially successful, bur generally the
slides on rhis particular project have
been the result of slip planes of ser-
pentine clay. In these cases, it is not
a problem of excess moisture but
one of support. When the support is
removed during grading operations
down comes the cut, and the only cor-
rective measure that can be taken is
cither to replace the support or to re-
move the slide to the slip plane. Since
the highway could not be constructed
if the former method were used, it
has been necessary to resort to the
larter.

At the present time all of the em-
bankments have proved to be stable.
This is a tribute to the previous jobs
recently completed in the Sacramento
River Canyon in which invaluable in-
formation was gained in the field of
stabilization work in this type of rer-
raim.

Mew Paving Mathod

Another feature of this project is
that it is the first project ro be paved
with Portland Cement Concrete in
Districe IT in almost 20 years. The
subcontractor for this portion of the
work, Gordon Ball, anticipates that he
will use a slip-form paving method,
which is a relatively new method of
placing concrete pavement thar does
away altogether with header boards,
thereby reducing the contractor’s
staff almost to half thar necessary
when using conventional methods.

July-August 1960

Slide removal eperations on the Cosfella sechion of the fresway, odjocent fo the "Big Fill" orea,
View is narfhward,

Claaring eperations (right fereground] an the slide af Costle Creek with Costle Crogs in the bockground.
Mew Castle Creek bridge. now under construction, con be scen on the right.
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A typical bin woll instollotion used along this secfion of the freawoy.

The completed project will consist
of a four-lane divided freeway con-
structed to interstate standards. There
will be three trumpet-type inrer-
changes to facilitate on and off traffic.
In addition, three other undercrossings
are being constructed which will carry
local traffic under the {reewayv to and
from town, Upon completion of this
project portions of the existing high-
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way needed to carry local traffic will
be relinguished to the county.

A portion of the existing highway
will be buried under approximately
40 feet of embankment, It is interest-
ing to note that at this location where
the old highway is buried under the
high fill, the old road was situated 50
feet up the steep hillside above the
main line of the Southern Pacific Rail-

road. In order that the new embanlk-
ment could be construcred it was
necessary to erect extensive bin walls
on the old road. Since their erection
some settlements have occurred due
to moisture and the consolidation of
the underlying strata. In order to
arrest these settlements, horizoneal
drains were installed under the bin
walls,

Work Mearly Completed

Owing to the unusual length of the
1958 and 1959 construction seasons
for this area the contractor is ahead of
schedule with approximately 76 per-
cent of the work completed. Barring
unseasonable weather the project
should be finished this year.

The second contract on the portion
af US 99 which is being reconstructed
to full freeway standards lies imme-
diately south of the project under
construction through Dunsmuir and
passcs through the small town of
Castella and the easterly edge of the
adjacent Castle Crags State Park.

North and south of Castella the
narrow canvon, with its steep and
unstable slopes, has hereto presented
difficult problems to the road builder.
Natural fearures did not create all of
the problems, however. Where for-
merly there seemed to be only room
for the Southern Pacific Railroad and
the present two-lane highway, space
had to be made for a four-lane divided
roadway while keeping the other two
facilities open to traffic,

The contracror, Gibbons & Reed
Company, through judicious planning
has been doing an excellent job. So
well in fact, that during the past
scason 68 percent of the work was
complered in 38 percent of the allot-
ted time. This included moving over
three million cubic vards of roadway
excavation,

Construction Offers Problom

The maintaining of traffic through
construction has been a problem of
work schedoling and not essendally
one of engineering. However, stage
construction planned during the de-
sign stage of the project facilitated
traffic movements with a minimom of
delay. The engineering problem most
bothersome was one of stability—how
to construct the freeway above the
present highway, above the railroad,
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A typical stabilization trench uwsed in construction of the freeway, The outlet tranch is in the center foreground.

and above the rver, and how to keep
them there in that order.

Intensive studies and investigations
were made by our laboratory to de-
rermine what measures would be re-
quired to stabilize the embankment
foundarions sufficiently to hold the
heavy fills thar would be necessary to
construct this roadway to the re-
quired high standards of alignment
and grade.

As a result of these investigations
and upon laboratory recommenda-
tions of both districe and headquarters,
extensive systems of seabilization
trenches, drainwells, and horizonral
drains were constructed to obtain
maxirmum fill suppore. The cost of all
this hidden plumbing has averaged
abour $250,000 per mile over a dis-
tance of about 414 miles,

Essentially all of the grading oper-
ation was completed during the past
construction season. The fill stabili-
zation treatment has apparently been
very successful, as no noticeable settle-

July-August 1960

ment has occurred during the winter
manths,
Slides Add to Excovation

We seem to have learned how to
keep the highways from sliding down
the hills, bur our success in keeping
the hills from sliding down on the
highways has not been so rewarding.
Slides have added approximately 600 -
000 cubic yards to the rotal amount of
excavation on this project. This is an
increase of almost 25 percent over the
planned roadway excavation.

To give an example of the type of
terrain encountered, berween Castella
and Dunsmuir ar one location within
a centerline distance of only 1,200
feer, the highway passes from a cut
section over 200 feet deep to a fill over
200 feer high and back into a cut
which is approximarely 250 feet deep.
The “Big Fill,” though only 600 feet
long, contains over one million cubic
vards of material. This fill has been
constructed over what once was a
loop in the channel of the Sacramento
River. The river was diverted to
another channel, of course, before the

fill was constructed. This move also
involved a realignment of the South-
ern Pacific Railroad. The depth of the
deeper cut mentioned above is subject
to change—it grows with each new
slide. As a note of interest, during
grading operations a tree standing up-
right was encountered in this cut ap-
proximarely 40 feet below the surface
of the existing ground, and the abrupt
changes in the soil types encountered
gave striking evidence that this was an
area of old slides. This condition had
previously been determined by bor-
ings, and it had been planned to sta-
bilize the area by placing horizontal
drains in the face of the cut slope and
thereby tap off excess water that could
cause instability. Sliding occurred be-
fore the stabilization treatment could
be completed, however.

The first year of construction has
seen the virtual completion of all of
the grading operations. Paving will
soon follow, and by the fall of this
year the traveling public will be able
to enjoy a few more miles of freeway
driving.
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San Pedro-Terminal Island
eW O rI 86 Structure Gets Under Way

C ONSTRUCTION i§
mstricT  expected to be fully
\.'T 11 under way this fall

on the San Pedro-
Terminal Island
Bridge in the Los
Angeles Harbor
area, Southern Cali-
fornia’s first coll
bridge project.

Preliminary construction work ac-
tually got under way in May, with
groundbreaking ceremonies at  the
bridge approach site in San Pedro on
May 28th.

The next step was taken by the Cali-
fornia Toll Bridge Authority on June
6th, when it authorized the issuance of
$7,000,000 in revenue bhonds toward
financing of the project, which is esti-
mated to cost approximately $20,000,-
000 in all.

The final obstacle to advertising for
bids on the bridge structure was the
granting by the U.S. Navy of an ease-
ment for construction, This easement
was received on June * * * and the
call for bids issued promptly there-
after. Bids were scheduled to be
opened on August * * * for the sub-
structure and on August * * * forthe
superstructure work.

Bids were also solicited on the rev-
enue bonds. These bids were sched-
uled to be opened August * * %,

The planned schedule for forther
construction provides for the start of
approach construction in the summer
of 1961, with the entire project to be
opened for traffic in the summer of
1963,

The balance of the financing, in ad-
dition to the revenue bonds which
will be redeemed out of bridge tolls,
includes $2,000,000 each from the City
of Los Angeles and Los Angeles
County shares of highway user tax
funds, as provided by legislation en-
acted in 1938; plus an  estimated
§9,000,000 in state highway funds,
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Thiz drowing superimposed on on oerial phele by o Division of Highways artist shows how the rew
San Pedro-Terminal Bridge will oppear after complation,

Signalling the stort of odual work on the Son Pedro-Tarminol Island Toll Bridge project, Governor

Edmund G. Brown (left) ond Assemblyman Vincent Thomas of Sen Pedre wield the fraditionsl ornomented

shovels of the project site on May 28, The two closest observers are (left o right) State Senator Richord

Richords of los Angeles Counly ond Lievienont Gaovernor Glenn M. Anderson, who also fook port In
the open-air ceremonies olended by sevarol hundred spectators.
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Anothar artist's conceplion of the new bridge looking in the epposite direcllan from thot on the preceding poge.

The bridge will be located near the
west end of Terminal Island, slightly
north of the present route of the
Terminal Island ferryv which it will

replace. The route of the bridge and
approaches was recently adopted as a
freeway by the California Highway
Commission. The bridge will serve as

Bl | st

SAN PEGRG - TERMINAL ISLAND  RRIDGE

This skeich shows the lane widthe on the San Pedra-Terminal lslond Bridge.
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part of a connecting link, designared
by the Legislature, between the Har-
bor and the Long Beach Freeways.

The toll project will be about 7,400
feet long. This includes about 4,000
feet of approach strocture, 900 feet
of approach fill, a 1,500-foot span
between the two main suspension
towers, and two 500-foot side spans
between the main towers and the
anchorages on either side,

The bridge will have four traffic
lanes. It will have 185 feer of vertical
clearance above mean high water,

On the San Pedro side, the bridge
approach will cross over and connect
with Harbor Boulevard near Regan
Street. It will also connect with Pacific
Avenue near Front Street. Provision
will also be made for a direct connec-
tion with the present southerly ter-
minns of the Harbor Freeway at Bat-
tery Street.

On Terminal Island, where the toll
plaza will be located, the project will
end on the south side of Seaside Ave-
nue near Mormeon Street.
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AFTER 40 YEARS,

the tortuous por-
tion of the Red-
wood Highway,
U'S 101, between
Litele River and
Trinidad in Fum-
boldt County is
being replaced by
four miles of mod-
ern freeway. This new freeway is
a complete relocation easterly and
above the old highway. Construction
work is moving into the final stages
after the stabilization of a large slide
which damaged three expensive homes
that were within the area of move-
ment, and the rebuilding of a major
fill, all in addition to the many items
of planned work. Many men and

— [ inidad

By R. C. WARNER, Resident Engineer

machines were used in the heavy
clearing, the moving of over 1% mil-
lion cubic yards of earth, the building
of three grade separations and inter-
change structures, three reinforced
concrete arch culverts and the instal-
lation of several miles of underdrain
pipe.

The econstruction work is being
done under a single contract to John
Delphia, Fred ]. Early, Jr., Co. Inc,
and L. A. and R. 8. Crow, a joint ven-
ture. Estimated final cost of the proj-
ect is §2,400,000.

The project is another link in the
development of the Redwood High-
way to a modern four-lane freeway.
The northerly end of the project is
0.3 mile north of the City of Trini-
dad which is located 20 miles north-
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Schematic iNustration of slipoul and correcfive treatment on US 1071 freeway censtruchion mear Trinidod,

Humbaldt County. Arrow 1—=With new readway oimes! fo grode a slipout occurred. Arrow 2—Under-

ground water undefected during prefiminary investigotions lubricoted new embonkmant end uaderlying

natural ground., Molerial wos excovofed fo solid substroto. Peforated mefal pipe wos ploced of the
toe of the slipoul area ond then a blankef of filtar material.
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Drainage, Slipouts Are Problem
On North Coast Freeway Job

erly of Fureka and overlooks the
Pavific Ocean, Trinidad Bay, and
Trinidad Head, a prominent coastal
land mark. The name “Trinidad” re-
sulted from a visit by early Spanish
explorers during Trinity Sunday in
June 1775.
Good Alignment

The relocated highway will be a
full freeway with two complete inter-
changes and one interchange provid-
ing for two main movements. The
alignment will provide for maximum
allowable speeds. The roadway will
be a standard four-lane 60-foot all
paved section with curbed medians
through interchange areas,

The portion of Redwood Highway
to be superseded was built in 1921
with horse drawn wagons and scrapers
and the oldtime steam shovels. The
22-foot roadway was notched outr of
the bluffs bordering the Pacific Ocean
and is a continning series of curves
having radii as low as 70 feet, many
reversing, and the remainder sepa-
rated by only short lengths of straight
road.

The existing road provides many
wonderful views of the Pacific Ocean,
but any enjoyment of the vistas by
the operator of a moving vehicle is
precluded by the need for continuous
scrutiny of the road ahead due ro
curvature and the tvpe of traffic.

This portion of the Redwood High-
way probably carries more logging
and lumber trucks than any other road
in the State, Loads of logs or lumber
are spilled regularly on two particu-
larly sharp curves on the existing road.

On the new freeway four deep can-
yons are crossed on large fills after the
new line leaves the beach and bluff
area near the beginning of the project
at the mouth of Licle River. Two
major fills were also constructed in
the climb from the beach area. The
largest fill, crossing Luffenholz Creel,

California Highways and Public Works



contains 260,000 cubic vards of em-
bankment and is 90 feet deep. Luffen-
holz Creek is carried in a large 14-foot
reinforced concrete arch culvert 394
feet long.

The first large fill in the climb from
the beach has its foundation on the
ocean beach at the mouth of Licle
River and is protected from the erosive
action of the ocean by heavy stone
riprap. This riprap received and passed
its initial trial during the heavy seas
that pounded the shore during Feb-
ruary 1960, Some of these seas carried
drift across the existing highway at
two locations within the limirs of the
project.

Subsurfoce Water Drained

In order to build roads in this
coastal area of heavy rainfall, large
quantities of subsurface water must be
drained away from fill areas and sub-
grade. On this project 25,000 lineal
feer of eight-inch perforated meral
pipe, 90,000 cubic yards of stripping
of fill areas and 45,000 rons of filer
material were involved in providing
for subsurface drainage and stabiliza-
tion of {ill foundation.

On all large projects unexpected
sitnations are encountered, and on this
project situations of some magnitude
developed.

Three homeowners above a new
high roadway cut on the freeways
discovered cracks developing in their
yards and driveways carly in July
1959, As heavy equipment continued
to remove earth from this cut, the
cracks at the residences above contin-
ued ro grow and extended through
concrete floor slabs in the house.
Doors became hard to open, indicating
earth movement in the area.

Investigations soon  revealed that
the construction of this cat was acri-
vating a large, old landslide. It also
became evident that any large mave-
ment of the slide would endanger
other expensive homes in the area and
a county road, as well as having a
detrimental effect on the freeway cut.

Investigation Made
The earthmoving operations were
quickly halted while a complete in-
vestigation was undertaken and re-
medial measures determined, The slide
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This view is looking north from the beginning of the project obove Litle River. Communities in the baock-
ground ore Moonstone Beach (leff of highwey} and Westheven (middle bockground).

I.i e o =

A northward view of the project with the Trinidad Interchange under consfruction in the background.
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A phots of the freeway under consruction with Little River Booch fo the leff. Note the heavy growth of
grass on the planted slopes resulting from winter rains in Humbeld! County.

The hig slide menfioned in the accomponying arficle wos drained with horizonfol drains, fwe cutlels of
which are shown in the obove pholo. The poved guiter prevents ercsion of the cut slopes by waler ff\nm
the droins. The slopes wers seeded and the heavy growth of gross protects the cut slopes frem mrosion.

appears to have been stopped after a
maximum movement of only inches
by the following treatment. The grade
of the freeway was raised a total of
15 feet to provide a buttress against
the sliding movement, and a number
of horizontal drains were installed to
drain the subsurface water in the area
which was lubricating rthe slide mass.

As a result of the damage to the
houses, the property was purchased
by the State in connection with right-
of-way acquisition, The houses were
subsequently sold at public auction in
the usual manner and the successful
bidders have now removed the im-
provements from the area and are re-
locating them on other sites,

Shorely after the slide stabilization
work had been undertaken, further
construction  difficulties were  indi-
cated when a portion of a major side
hill embankment to the north of the
slide began to slip away. The fill was
just being broughr to grade when the
slipping was discovered, Instability of
the original ground supporting the
new embankment was the cause of the
slipout. Original investigation of the
area did not disclose the existence of a
20-foot layer of a plastic blue clay
overlaying a stable sand formation.
Unfortunately, preliminary  borings
apparently encountered some floac
rock and visual evidence did not indi-
cate any foundarion problem,

A stabilization trench was con-
structed along the lower edge of the
fill keying into the stable sand, and the
fill reconstructed with the handling of
90,000 cubic yards of earth involved
in the repair work. The control and
disposal of subsurface water was pro-
vided for by a drainage system con-
sisting of filter material and perforated
metal pipe. The stabilization trench
was typical of those wsed on many
projects in District | where unstable
embankment foundations are encoun-
tered.

Sands Yary in Depth

The soils within the job limits are
predominately fine cohesionless sands
otiginating from beach deposits. Small
quantities of beach gravels and float
rock were also encountered, The
sands vary in depth from approxi-
mately 100 feet to only a few feet
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deep ar the northerly end of the proj-
ect. The underlying material is blue
clay with rock fragments. Some hard
rock is exposed ar different locations
through the project and some was en-
countered in cuts,

The large slide, described earlier,
extended 1,200 feet along the center-
line of the new freeway and back of
the slope lines 100 to 300 feet. The
slide mass consisted of sand 50 o 60
feet in depth lyving on the blue clays.
The blue clays had a steep pitch to-
ward the ocean. The sand was satu-
rated from the contact with the clay
to several feet above the clay. Un-
doubtedly the slipping was taking
place in the saturated sand or on the
contact plane between the sand and
clay or was a combination of these
moverments,

Arremprs to install horizonral drains
and produce a flow of subsurface
water proved to involve more than
the ordinary problems encountered in
horizontal drain installations. It was
not difficulr to drill the holes to inter-
cept the water bearing materials, or to
install the drainpipe. However, the
wet sand and silt mixture had the con-
sistency of a thin grout. Once the
pipes were installed the wet sands
would flow through the perforations
of the pipe and along the pipe for
varying distances then stop, forming
a very good plug.

The successful installations, produc-
ing a satisfactory flow of water, re-
sulted from cleaning the pipes with a
water jet, Water was carried to the
sand in the pipes by a Y-inch gal-
vanized pipe inserted into the hori-
zontal drain, Jetting was continued
antil the end of the horizontal drain-
pipe was reached by the Y -inch pipe
jet and the volume of sand being
washed out decreased. Some of the
drains had to be jetted a number of
times before anv flow was obtained,
No warer was obrained from two or
three of the installations because the
sand continued to enter the drainpipe
as fast as it could be washed away.

Pipos Become Clogged
Another problem in the jetting op-
eration was to keep the %-inch pipe
from sanding in and blocking the
flow. One jetting pipe did get sanded
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in and was salvaged only afrer the
entire installation was pulled.

A flow of water was obtained from
about two-thirds of the drains in-
stalled, with three or four of the 20
drains installed apparently disposing
of the majority of the subsurface
water in the area. A peak flow of 30,-
000 gallons per day was obtained.
This flow dropped to 3400 gallons
per day in February 1960 and then
increased to 12,000 gallons per day in
March 1940,

Drains installed wvaried in length
from 100 to 220 feer. It was found
best to use 20 to 40 feer of perforated
two-inch pipe with the balance solid
pipe. Any greater length of perforated
pipe cansed a jetting problem, Twe
five-foot-long wellpoints were tried
and the sand did not come into the
wellpoint, but very lictle water did
either. Jerting apparently cleared a
cavern around the pipe which col-
lected the water,

Horizontal drilling was tried with
both an auger type drilling machine
and a tvpe using water as a circulat-
ing medium. Even bentonite mud was
used to line the drill hole. The auger
type proved to be more satisfactory.

At this writing the grading is prac-
tically complete.

The surfacing and paving opera-
tions should be expedited somewhat
by the fact that all the necessary ag-
gregates were produced during the
winter and stockpiled at the jobsite
and at a nearby commercial paving
plant. At the jobsite very sizeable
stockpiles have resulted from the pro-
duction and hauling of 144,000 tons
of subbase, base and cement-treated
base aggregates, At the commercial
plant 34,000 tons of asphaltic concrete
aggregates await mixing and placing
on the project.

It is anticipated that the project will
be completed during the latrer part of
the summer providing a long-needed
modern freeway to adequarely serve
present day craffic.

The old section of highway with its
beautiful vistas of the rugged ocean
shoreline will revert to the County of
Humbaolde, It will serve many prop-
erties along its roure as well as provid-
ing a scenic ocean drive which can
now be enjoyed at leisure.

Womack is Elected
WASHO Vice Pres.

Stare Highway Engincer J. C. Wo-
mack was elected vice president of the
Western Association of State High-
way Officials on June 24 at the closing
session of the association’s 39th annual
conference, held in Portland, Oregon.

WASHO will be headed for the en-
suing year by G. Bryce Bennert, State
Highway Engineer of Idaho. He suec-
ceeds Fred C. Quinnell, Jr., State
Highway Engineer of Montana, as
president of the 14-state organization.

Forrest Cooper, Deputy State High-
way Engineer of Oregon, was elected
secretary-treasurer. Named to the
executive commirtee were T. D, Sher-
ard, director and chief engineer of the
Alaska Division of Highways; D. B.
Dixon, chief highway engineer of
New Mexico; Joseph ]. Marsh, Colo-
rado highway commissioner; and Er-
nest J. Ketcham, chairman of the
Washington State Highway Commis-
sion.

IN MEMORIAM

District IV
Gerald V. Cole, Junior Civil Engi-
neer, f-13-60.,

District VIII )
Edward H. Cable, Hwy. Equip.
Oper. Lab., 6-2-60.
Lloyd T. Fish, Highway Foreman,
S-16-60.

District X o
Frank A. Rodemer, Hwy. Equip.
Oper. Lab., 5-4-60.

District XI .
James D. McCain, Hwy. Equip.
Oper. Lab., 6-14-60,

Headquarters Shop
Albert L. Zindel, Skilled Laborer,

fi-21-60,

A major fire in the Town of Knights
Landing necessitated the closure of US
40 Alternate for some 18 hours start-
ing at 3 p.m. on June 5, 1960,
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State Route 283

City, County, State Co-operate in
Developing Important Freeway

By R. J. DATEL, City-County Projecls Engineer

THE CALIFORNIA
Freeway and FEx-
pressway 3System
established by the
State Legislature in
1959 added several
new roures to the
State Highway
System within the
San Diego metro-
politan area, These were selected as a
result of co-ordinated planning by
city, county and state officials respon-
sible for providing an adequate nte-
grated transportation system for the
area,

An example of this co-operative ef-
forr, not only in planning, but in fi-
nancing, design and construetion as
well, is illustrared by a brief review
of past, current and proposed activities
along one of the new routes now des-
ignated as Srate Highway 283. Route
283 is described in the statutes as
being located between the following
termini;

DISTRICT

X1

{a) From Route 241 (an uncon-
structed Interstate Highway ) near the
north city limit of Natonal City to
Route 2 (US 101} and

(b) From Route 2 to Route 77
(US 395) near the United Stares
Naval Air Station Miramar,

Route Not Adopted

The latter portion of the route be-
tween US 101 and US 395 will be
discussed here. It should be empha-
sized that the adoprion of a specific
location for this highway between the
above termini by the California High-
way Commission has not yver been ac-
complished. However, advantages in-
cluding traffic service and use of
existing rights-of-way and constructed
facilities could result in the adoption
of a route which basically coincides
with the locarion discussed below.

As early as during World War 11
the City of San Diego realized the
importance of providing for a high-
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volume, north-south trafic artery
from the Natonal City area through
east San Diego to military installations
along US 395 on Kearny Mesa be-
cause of the direcr access that such a
route would provide to naval facili-
ties at either end. Shortly after the
war the city council adopted Wabash
Boulevard, 40th Streer and Ward
Road as part of its major street and
highway plan, and also designared
these streets as major ciry streets, thus
qualifying them for improvement
from the city’s share of state gas tax
funds.
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The locations of these streets coin-
cide with the north-south portion of
Route 283 between US 101 and US
80 of the adopted California Freeway
and Expressway System.

In Master Plan

The County of San Diego also rec-
ognized the importance of the route
and the board of supervisors included
Murphy Canvon Road as part of the
county master plan of highways as
adopted in 1952. This road between
US 80 and US 395 was placed in the
federal-aid secondary road system,
which permitred the use of federal
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The abeve map shews the system of existing and proposed sfofe freaways ond expressways
in the Son Diego orea.
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This map of State Route 283 in the Son Diego aree shows the location of the projects discuzted in the occomponying orficle.
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and state funds to help the county
finance future improvements,

In 1948 the City of San Diego began
a long-range improvement program
with gas tax funds. Wabash Boulevard
and 40ch Street between US 101 and
Monroe Avenue, a distance of approx-
imately 5.5 miles, was included. The
sum of $175,000 was budgered for
preliminary engineering and right-of-
way acquisition, followed in 1950 by
£1,182,000 for econstruction. Addi-
tional money was later provided for
this project, resulting in a total ex-
penditure of preliminary engineering,
right-of-way acquisition and construc-
tion between 1948 and 1955 of ap-
proximately 3,968,000, These funds
financed the existing four-lane di-
vided, limited-access facility berween
US 101 and 40th Street, and increased
traffic capacity by the widening of
40th Street to University Avenuoe, Be-
tween University Avenue and Mon-
roe Avenue, $0th Street funcrions as
a four-lane, undivided city street.

City Designs Project
Engineering, including surveys, de-
sign, inspection, right-of-way acquisi-
tion and administration of construc-

This oerial, looking narthward along Murphy Canyon Reod, shows US 80 running eost ond west through

tion contracts, was performed by the
city in accordance with the laws and
procedures relating to the expenditure
of five-eighths-cent gas tax funds.
Under this arrangement the Division
of Highways approves budgets and
plans and specifications, in addition to
providing rechnical advice and assist-
ance to cities,

The City of San Diego has long rec-
ognized the need for adequate plan-
ning, programming and financing of
its major city streers in order o keep
pace with the city’s rapid population
and motor vehicular growth. This
growth can be vividly illustrated by
comparing the 1950 eity population of
334 387 with the 1960 city population
of 555,000,

The city’s positive program of pro-
viding adequare major street facilities
includes:

1. Long-range planning of trans-
portation needs integrated with
other metropolitan area cities,
the counry and the State.

. The annual preparation of a six-
year capital improvements pro-
gram listing major city street
projects by priority,

FJ

the canfer of the picture and Friars Road running eost and west in the background,

28

3. The budgeting of 100 percent of
its annual allocarion of gas tax
funds for major construction
projects; (the law allows the use
of a maximum of 40 percent of
gas tax funds for maintenance of
city streets, if a city so desires).

4. The annual provision for major
street construction projects from
city capital outlay funds in an
amount approximately equal to
the gas tax allocation,

The work described above on Wa-
bash Boulevard and 40th Street in-
cluded financing from capital outlay
funds in the approximate amount of
8189.000 plus the construction of the
Mile Street ramp which has provided
an additional connection between Uni-
versity Avenue and Wabash Boule-
vard,

Co-operative Agreements

Current construction extends from
Monroe Streer, about 1.5 miles south
of US 80, to Friars Road, about 0.6
mile north of US 80, under three sep-
arate contracts, resulting from three
different types of co-operative agree-
ments,

The first of these is the Adams Ave-
nue overcrossing project which will
carry city street traffic over Ward
Road rwo blocks north of Monroe
Streer, This bridge is financed from
§300,000 gas tax funds and is, there-
fore, included in the regular City-
State §/8-cent Memorandum of
Agreement and is being constructed
as 4 city contract,

The second project now opened to
traffic, is the improvement by city
contract of Ward Road, between
Monroe Street and US 80, This di-
vided, four-lane, access-controlled fa-
cility is the result of a co-operative
agreement  between the City  and
County of San Diego. The northerly
portion of this project is located in
the county, This job is financed from
city capital outlay funds in the amount
of $808,000 and from county gas tax
funds in the amount of §$180,000. Un-
like city gas rax procedures, the ex-
penditure of county gas tax funds is
not administered by the Division of
Highways. This city-county co-opera-
tive project does not, therefore, for-
mally involve the State,

California Highways and Public Works



The obove photo is locking south aleng Murphy Canyen Reod ond Word Rood, with US 80 ruaning herizenially thraugh the center of the picture. New bridges
over the San Diega River ore in the foreground. Construction on Ward Rood iz a cily-county financed project.

County-State Agreemont

The last of the three projects cur-
rently under way is covered by a
standard FAS county-state construc-
tion agreement executed for each
county federal-aid secondary projecr,
the financing of which normally in-
cludes federal, state and county funds,
In accordance with state law in Cali-
fornia, 8714 percent of the federal-aid
secondary funds apportioned to Cali-
fornia are reapportioned to the coun-
ties for expenditure on the county
FAS highway system. The statutes
also provide for state highway funds
to be apportioned to the counties to
help match these federal funds.

This particular project across the
San Diego River at the mouth of
Murphy Canyon is being constructed
as part of a state highway contract on
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US 80. At the time plans were being
prepared by the State for the US 80
project, the county requested rhar a
second two-lane bridge be provided
over the San Diego River to Murphy
Canvon Road in addition to the one
planned as a replacement for the ex-
isting two-lane bridge. It was agreed
that the Stare would include the sec-
ond bridge and add two lanes to the
original design of AMurphy Canyon
Road from the river bridges to the
north end of the project at Friars
Road, and that the additional facilities
would be financed as a county federal-
aid secondary project. This $354,000
project is financed from $189,000 fed-
eral-aid secondary funds, $135,000
state  matching funds, and §30,000
county funds.

City Uses Own Gas Funds

Construction planned for the imme-
diate future is on Murphy Canyon
Road, berween Friars Road and
Kearny Villa Road near US 395, a
distance of 4.3 miles. This single proj-
ect will include all three types of
agreements just discussed. Basically
the job is a co-operative citv-county
effort, with each local agency paying
for the improvement located within
its jurisdiction. The city has elected to
finance its share from % -cent gas tax
funds, hence the need for a memo-
randum of agreement with the State,
and the county’s decision to use FAS
financing for irs porton.will resule
in a county-state FAS construction
agreement.

The construction of this portion of
the route as an FAS project will result
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in a limited-access facility buile to
state highway standards, both struc-
turally and geometrically, from US 80
north to Kearny Villa Road. Proposed
construction is for six-lane grading
with an ultimate 22-foor median. The
outside four lanes are to be paved with
asphalt concrete over aggregate base
and subbase. This improvement would
permit this portion of the route to be
adopted and used as a state highway
without addirional expenditures for
MANY Vears to come,

Infarmal Contracts Oceur

The processing of any county FAS
project, from the planning stage to
the final acceprance of the completed
work, involves a great deal of co-op-
eration among federal, state and
county personnel. Although the fed-
eral government has delegared to the
State the responsibility for the suc-
cessful complerion of county FAS
projects, many informal contacts with
U.S. Bureau of Public Roads' officials
occur. The county is urged to do the
required preliminary and construction
engineering with its own forces. If
requested by the county, the State
will perform any engincering func-
tions which the county is not equipped
to handle.

All preliminary engineering for the
Murphy Canyon Road project is
being handled by the county, except
marerials  investigation, testing and
preparation of the materials report.
Afrer plans, specifications and engi-
neer’s estimate have been approved by
the State, the county FAS projects
are advertised, awarded and con-
strocted as state highway contracrs,
Construction engineering forces con-
sist chiefly of county personnel with
help from state engineers, if required.

Bid Call This Summer

It is anticipated that the call for
bids will be made on the Murphy
Canyon Road project late this summer
with construction beginning this fall.
Financing of this job includes §570,000
%-cent (city) gas tax funds, §335,000
county gas tax funds, §225,000 state
matching funds, and §551,000 federal-
aid secondary funds, totling in all
$1,681,000,

By way of summary, the completed,
under way, and proposed improve-
ments, which have all been initared
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by local jurisdictions, along the 12.1
mile section between US 101 and US
305 will result in a limited-access,
four-lane divided facility for a dis-
tance of 11.0 miles and a four-lane city
strect facility for 0.9 mile. The north
(.2 mile of this route is not planned
for immediate improvement, because
future traffic interchanges invelving
three state highway routes will even-
tually be constructed in this area.
The table below summarizes the
financing made available to date for
the right-of-way acquisition and con-
struction of this route. The figures in
the table are approximate only and
are for the purpose of showing the
magnitude of the overall project and
the various types of financing used.

As previously pointed out, the
above improvements have been a re-
sule of long-range planning many
years before a stare highway was con-
sidered through the area, yet financing
and construction of projects has con-
rinued by the city and county even
after the State Legislature designared
a state highway to exist along the ap-
proximate route of these local roads
and streets. It is anticipated that the
existing traffic volumes which vary
from 9,000 to 26,000 ADT along this
route will increase to a range of 50,000
to 80,000 ADT by 1985.

Providing a usable, continuous traf-
fic facility capable of moving large

volumes of traffic through a metro-
politan area over a long period of time
with financing available to local juris-
dictions and with improvements that
basically could be utilized in rthe fu-
ture as part of the California Freeway
and Expressway System is a tribute to
local legislative bodies and to the skill,
foresight and co-operative spiric of
administrators, engineers and planners
of all jurisdictions engaged in furnish-
ing the public with street and high-
way facilities,

The co-operative planning and con-
structing of this route is not unique in
the San Diego metropolitan area. It is
cited not as an uvnosual occurrence,
but as a typical example of the collec-
tive effort expended by citv, county
and state officials in attempting to pro-
vide integrated transportation facilities
for the area’s exploding population,

This is the time when much is being
written abour the most effective
means of governing the complex met-
ropolitan areas of today and tomor-
row, and terms such as federated
cites, city-county consolidarion, and
regional government frequently ap-
pear in this literature.

The intergovernmental relation-
ships, both formal and informal, dis-
cussed here show what is being ac-
complished in one phase of one
metropolitan area by the use of exist-
ing tools and common goals.

City
Length B/W  %é funds  Capital  Cowmy  State Federal-
n ar { City Outlay  gartaxr satcling  aid sec.

Linirs wriles comstr.  gas rax) frinds fresres funds  funds Total
COMPLETED

Wabash Blvd, &

40ch Sr. from

'S 101 vo Mon- R/W §7T5L,000  $34,000 I o —  BTES,000
roe Avenoe 5.5 Constr, 3008000 155000 — S ) 3,253,000
UMDER COMSTRUCTION

Ward Road

from  Monrog

Avenuoe to US R/W o 475,004 £3,000 il 478,000
B v 1.5 Constr, 300,000 333000 177,000 - 10,000
UMDER COMSTRUCTION
OR FINAMCED

Murphy Can-

yvon Road from

UsS 80 wo 02

mile south of FW 70,000 e 75,000 A 2 145,000
US 395 4.9 Constr, FO0,000 290,000  $360,000 E£740,000 1,590,000

Tatal Fuonds . 4719000  $997 000 §545.000 360,000 £740,000 §7,361,000
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Third Tunne

New Parallel Bore Through
Berkeley Hills is Planned

By O. H. DEGENKOLB, Senior Bridge Engineer

THE Broanpway
low-level tunnels
are through the
Berkeley hills be-
tween the City of
(Oakland and Con-
tra Costa County,
They consist at the
present time of
two 3,000-foot long
tunnels which are parallel to each
other and approximately 100 feet
apart. The end portions are curved
and join each other in single large
portal buildings at each end,

DISTRICT
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The first tunnel through these hills
was constructed in 1904 almost di-
rectly above the rwo existing tunnels,
This early high-level tunnel was ap-

The 1940-61 State Highway
Budget provides $10,000,000 for
the Broadway Tunnel project. Bids
are scheduled to be opened in

Sacramento early this fall.

proximately 1,000 feer long, timber-
lined, dark and narrow,

The first official action to provide a
means of constructing a  low-level
highwav through the Berkeley hills

-

was taken in November 1926 in the
form of an agreement berween the
City of Oakland and the counties of
Alameda and Contra Costa. A Joint
Highway District (No. 13) compris-
ing the two counties was organized in
1929 to carry out the necessary engi-
neering studies, design, legal functions,
financing and construction  of the
project. The two present tunnels were
completed and opened to traffic in
December 1937 and have been in con-
tinuous service since,

At its 1960 session the California
Legislature by concurrent resolation
officially  designated the Broadway

This wrtist's skefch shows how the Ookland opprooch fo the Broadwoy Tunnel will look ofter completion of the new bore. The wiew is eosfward, with the
exigting bores of the right and the new one of the left, The new portal building cbeve the new funnel will house the controls for oll three bores, and will
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be reached by the new sarvice roods shown in the skefch.
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PROPG&ED

TUNHEL
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An aerial of the Berkeley Hills looking frem eastward showing the location of the exisling and proposed funnels.

low-level tunnel as the Caldecorr Tun-
nel, in honor of the late Thomas E.
Caldecote, Mr, Caldecott was an Ala-
meda County Supervisor and president
of the Joint Highway District when
the original runnel was built.

Strata Are Fractured

The geology of the location of the
tunnels consists of shale, sandstone and
chere, which are highly fractured, and
soft dikes which exist in great num-
bers. Despite the use of very heavy
timber supports two serious cave-ins
occurred during the construction of
the two existing bores. The first cave-
in occurred at a point where there
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was nearly 100 feer of rock above the
tunnel and killed three workmen. The
caving extended all the way to the
surface and left a large depression in
the side of the hill. The second cave-
in occurred at a point beneath the
highest point of the hill and caused
considerable damage to the unfinished
tunnel and equipment.

The proposed third bore will be
150 feer norch of the existing north-
erly tunnel and will be approximately
500 feet below the summit of the
ridge, It will be on a 4 percent grade
descending from rthe Orinda end
down toward Oakland. Both ends will
be on curves in order to provide

smooth alignment into the canyons at
each end.

The existing tunnels have 22-foot
roadways with a2 3-foot sidewalk on
the left and one-foot-wide curb on the
right of traffic. They have a mini-
mum vertical clearance of 14-10"
above the roadway surface. The new
tunnel will have a 28-foot roadway
wirh a 4-foot sidewalk on the right of
traffic and 2% -foor curb on the left
with 17 feer vertical clearance. The
existing 22-foot roadways are undesir-
ably narrow for carrying the heavy
volome of fast moving traffic which
now uses the tunnel,
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When all three mnnels are com-
pleted, the southerly existing tunnel
will be used for traffic from Oakland
to Orinda and the new third tunnel
will carry traffic from Orinda to Oak-
land. The traffic in the center tunnel
will be one-way but the direction will
be changed to accommodate the heav-
ier direction of travel at peak hours.

Tunnels Are Connected

Three adits, small tunnels four feet
wide by seven feet high, will be con-
structed to connect the third bore and
the nearest existing runnel. These small
tunnels will be a safety feature and
construction aid during the driving of
the third bore and will facilitate main-
tenance and emergency uperatiuns
after the tunnels are in use.

Ar the completion of the construc-
tion of the third bore it is planned to
refurbish the existing two bores. All
three of the tunnels, and ultimately all
four, will be operated from the new
westerly portal building,

The fact thar the proposed bore is
much larger than the two existing ones

will present additional problems in
tunneling, However, with the experi-
ence gained in the driving of the
existing bores, more modern tunneling
equipment which is now available, the
fact that serucrural steel is being speci-
fied for most of the temporary tunnel
support and will be paid for as a con-
tract item, and the requirement that
the concrete lining be placed as close
as practical to the front face of runnel
excavation, construction difficulnes
should be more readily anticipated and
OVErcome.

Tunnel Vontilatien

The largest single auxiliary feature
of these tunnels is the ventilaton, The
roadway section of the third bore will
be wventilated weih one-half million
cubic feer of fresh air per minute,
Fresh air will be introduced at the
portal building and blown down one
side of the upper portion of the tunnel,
Air in these ducts will be blown into
the roadway section through openings
at 15-foot centers in the ceiling of the
roadway section. The exhaust gases
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will then be sucked out of the road-
way section through openings in the
ceiling into the exhaust duct on the
opposite side of the upper portion of
the tunnel. The exhaust gases will be
carried to the portal buildings and
blown vertically up through the roof.

This method of ventilating, called
the transverse system, is considered
superior to the longirudinal system,
used in shorter runnels, in which air
is introduced at one end of the
roadway section and blown directly
through the length of the tunnel, The
old Broadway Tunnel bores also use
the transverse system but the new
type is less costly to construct and is
expected to be at least as efficient, if
not more so. In case of gasoline or
other fires in the tunnel, the transverse
system of ventilation confines the fire
to one location, whereas the longitudi-
nal system could create a blowrorch
effect and undoubredly cause consid-
erable harm to vehicles and personnel
in the tunnel.
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PROPOSED TUNMNEL

Air Blowers Used

All of the ventilating of the new
runnel will be done from the new
westerly portal building by means of
two fresh air and two exhaust air
blowers. The blowers are of the vane-
axial type, seven-foot inside diameter
and powered with 100 horsepower
MOLOTS.

Continuous  lines of fluorescent
lights will be placed at each side of
the roadway section throughout the
entire length of the tunnel. In order
to accustom the driver’s eyes to the
relatively small amount of light in the
tunnel when entering from the bright
sunlight, the transition sections of 300
feet at the ends of the tunnel will have
extra tubes to give a varying bright-
ness. The sides and top of the roadway
section will be lined with light green-
tinted tile to give a better reflective
surface and facilitate cleaning.

Television cameras will be placed on
the portal buildings to scan the en-
trances and exits of the three bores,
By watching the incoming and outgo-
ing traffic on the monirors within the
control rooms of the portal buildings,
the tunnel operator will be able to
speed up the fans before heavy smoke-
producing vehicles enter the tunnels.
Fxperience in the existing runnels has
proved that better ventilation is main-
tained if the operator can speed up the
fans before heavily loaded vehicles or
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a large group of wvehicles enter the
tunnel, rather than waiting for the in-
struments to detect the increase in
carbon monoxide.

Safeguard Against Gases

Carbon monoxide gas is poisonous,
odorless, colorless and tasteless. With
the small concentrations of it normally
found in tunnel exhaust gases, the
average person would have to breathe
it for a great number of hours before
suffering any noticeable ill effects. On
the other hand, smoke particles in the
exhaust gases are not normally toxic
bur are visibly noticeable and cause
irrication of the eves and nose. A con-
siderable amount of smoke causing
physical discomfort does not neces-
sarily indicate that a harmful amount
of carbon monoxide is present, Detec-
tors will make a continuous record of
the amount of carbon monoxide in the
exhaust air taken from the tunnels and,
when the percentage reaches any spec-
ified amount, the fans will be sped up
automatically.

It is anticipated thar rtelevision
cameras will be placed at critical posi-
tions throughout the lengths of the
tunnels at some larer date to provide
beteer traffic control, ventilation and
quicker detection of emergencies, The
performance of television equipment
which works at such low light levels
is being improved so rapidly at the

EXISTING TUNNEL

present time that it is not considered
wise to contract for such equipment
until all other work has been com-
pleted.

Fire extinguishers will be placed
within the tunnel at 125 foot inter-
vals, Fire alarm and telephone systems
will be spaced at 250 foor intervals
along the tunnel for emergency use. A
standby generator will be installed to
furnish a limited amount of emergency
power during critical periods when
the primary electrical source might
fail. Service road bridges will be builc
over the roadways at the westerly
portal so that maintenance and emer-
gency vehicles can have access to any
one of the tunnels without interfering
with the fast moving traffic entering
or emerging from the tunnels. The
working conditions for the tunnel
operators will be greatly improved
over those now provided.

The new tunnel will be modern in
every respect and will be a welcome
facility ro the daily commuters be-
tween Qualkland and Contra Costa
County,

Statisticians figure the Division of
Architecture construction program
will require more than 2,900,000 man
days of labor by construction trades,
plus more than 2,000,000 man days of
labor to manufacture the construction
items to be used,
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Bay Bridge

First Phases of Reconstruction
For Added Capacity Completed

By N. C. RAAB, Chief Projects Engineer, Division of

Tl‘m San Fravcisco-Oakiano  Bay
Bridge was opened to vehicular traffic
on MNovember 12, 1934, and from that
time to the present there has been an
ever increasing volume crossing the
structure. The daily average in 1937
was slightly less chan 25,000 vehicles,
today it is over 100,000,

On May 9, 1937, the first bus lines
were started, which were followed by
the interurban electric trains on Jan-
uary 15, 1939,

At the time the bridge railway was
opened to the public, three lines uril-
ized the rail faciliies on the lower
deck, They were the Interurban Elec-

San Francisco Bay Toll Cressings

tric, the Sacramento Northern, and
the Key System. Although goed, eco-
nomical transportation was offered
the public, the first two companies
had to abandon their lines over the
bridge within the following two years
due to the lack of patronage. The
Key System converted a portion of
its passenger transportation operation
to motor coaches, paralleling in some
cases the service provided by the
transbay electric trains. The change
was primarily brought about to effect
operating economies,

Patronage on the trains steadily de-
clined from a maximum of 37,334,000
in 19435 to 6,113,000 in 1957 and a5 a

result the Key System, in 1935, peti-
tioned the Public Utilities Commission
for permission to abandon its rail lines
and inaugurate motor coach service.
A ruling of the commission ordered
this change, and on April 20, 1958,
mass transit by motor coaches across
the Bay Bridge became effective, The
rails were no longer in use.

At the tme the Key Svstem was
seeking relief from its train operation,
the California Toll Bridge Authority,
in its meeting of December 12, 1936,
passed a motion with respect to the
financing of any necessary reconstruc-
tion of the San Francisco-Oakland

An oerial showing the Transhoy Transt Terminal (foreground) In downlown San Froncisee wilth the bus loop connection fo the Bay Bridge,
and approach ramps from the Emborcadero and Bayshore Freeways,
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A ground view of the frenf of the Transbay Tronsit Terminal.

Bay Bridge, anticipating the abandon-
ment of rail service,

Legislature Votes Manay

In order to provide for this emer-
gency, legislation was enacted and
money appropriated by Chaprer 217,
Statutes of 1937, for stodies o be
made as to the ways and means of
converting the lower deck and the
Transbay Transit Terminal, with ap-
proaches thereto, for exclusive use of
vehicular rraffic,

The report of the Division of San
Franciseo Bay Toll Crossings, dated
March 1957, outlined a means of fi-
nancing the §35,000,000 reconstruction
over a four-vear period; funds for
which were to be obtained from Bay
Bridge revenues. Subsequent legisla-
tion was enacted, Chaprer 23146, Stat-
utes of 1957, approving the plan of
construction and method of financing.

Prior to the start of any constroc-
tion, it was necessary to evaluare the

existing street, highway, and freeway
conditions on both sides of the Bay,
and proceed with construction in the
area where the greatest relief could be
obtained in the shortest time.

It was apparent, from existing con-
ditions, that all construction should
start on the west end of the crossing
and proceed eastward, Contracts were
then prepared requiring thar all track
and rail equipment be moved over the
bridge railway and stock-piled in the
East Bay Storage Yard, thereby elimi-
nating any additional rraffic on the
lower deck truck and bus lanes caused
by our construction equipment.

Transbay Transit Terminal

The redevelopment of the trans-
portation system for transhay com-
muter traffic was immediately started
by the State of California under irs
Department of Public Works after the
last train crossed the bridge, on April
20, 1958. This, in general, consisted of
removing the rracks; paving the va-
cated areas; and remodeling the Trans-
bay Transit Terminal for the accom-
modation of bus service,

Besides the immediate emergency
construction and changes required in
the physical properties in and around
the Terminal Building and on the
bridge proper for the changeover
from rtrains to busses without inter-
ruption of service, there was the long-
range planning and construction re-
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quired to alleviate the added traffic
congestion resulting from the addi-
tional busses loading, unloading, and
traversing the city streets of San Fran-
cisco,

This required the removal of all
railway trackage and appurtenances
from the bridgehead to the Terminal
Building and paving the area. While
construction was still in  progress,
three of the 14 bus lines were routed
through the building six months afrer
rail service ceased, or on Qctober 19,
1958, All lines were operating from
the terminal by July 12, 1959. On Feb-
ruary 1, 1960, Western Grevhound
Lines started operating 25 busses in
and out of the building each day to
the Lafayette, Walnue Creek, and
Concord areas.

The Transbay Transit Terminal is
a four-level structure, having a garage
in the basement, waiting and conces-
sion areas on the first floor, passenger
concourse with ticker offices on the
mezzanine, and bus facilities on the
upper level. The upper portion of the
building is 700 by 164 feer in dimen-
sion and is built over both Fremont
and First Streers in San Francisco.

Roodway Is Widened
Formerly, there were six tracks run-
ning through the terminal in pairs of
two, separated by columns supporting
the roof. Tracks were removed, the
columns placed on the offside plar-

Passengers boord one of the San Froncisco-Ookilond buses in the remedeled Transt Terminal.

forms, and the area paved, giving a
roadway width of 25 feet which pro-
vides sufficient room for a moving bus
to pass another at the curb,

There is a longitudinal movement
of busses through the building and
coach stops are spaced two bus lengths
apart, 10 in each roadway, giving a
total of 30 for the three roadways. A
traffic treadle is located at each stop.
The right front wheel of the coach,
upon arriving, stops on the treadle,

and the driver is nortified as to his po-
sitfon by a rellrale light on the left
curb. At the same time the letter of
the busline of the arriving coach is
lighted on large indicator boards on
the first floor and lobby by the de-
pressed treadle under the coach. Pas-
sengers take the escalators or stairways
to the mezzanine where smaller indi-
cator signs direct them to the proper
ramp or stairways leading to the load-
ing platform. Directly over the bus,
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there are lighted indicators giving the
letter of the coachline.

In a total blackout, the indicator
system is switched to a direct current
line which will provide sufficient illu-
mination to guide passengers to the
proper busses,

At present, there are two bus com-
panies using the terminal facilities, op-
erating 690 coaches in and out each
weekday with abour one-half this
number on Saturdavs, Sundays, and
holidays. On workdays, there are ap-
proximately 27,000 passengers trans-
ported each way.

Since cessation of train operation,
there has been a slight increase in bus

patronage, somewhat less than one
percent over the same months of the
previous vear. There should be an
even greater increase after the Trans-
bay Transit Terminal and grounds
are completely rehabilitated and the
public becomes better acquainred with
the services offered.

S5on Francisco Approaches

The reconstructed bridge will have
five traffic lanes on the upper deck to
San Francisco, with the same number
running in the opposite direcrion on
the lower deck. The choice of direc-
tion was determined by the amount of
reartangement needed to the existing

g i

Lower deck recomstruction en the San Froncisco-Oakland Bay Bridge. A slab is swung info posifion acress

one of the lower deck bays by o special overheod crone. Some 1,400 of these precast concrefe shabs,

weighing up fo nine fons, were vsed in poving the reil-bed area from San Francizeo fo Yerba Buena
Island. (Phote by “This Eorth” magezine.}
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roadway connections to the present
structure. It was readily apparent that
to effect a westbound movement of
traffic on the upper level would re-
quire a minimum amount of recon-
struction consisting of the partial re-
moval and lowering of only one of the
present ramps.

The lower deck of the bridge with
its 3l-foot, three-lane roadway, had
but one connection in the City of San
Francisco, located at the intersection
of Fssex and Harrison Streets, There
are now six roadways leading to the
lower deck, which include the James
Lick Memorial Freeway and the
Terminal bus loop. The number of
lanes required for each of these ramps
was determined from traffic counts,
The traffic pattern as described herein
will undoubredly change somewhat
after the project has been completed,
and travel habits become established.

Generally speaking, aboutr 48 per-
cent of the eastbound traffic to the
bridge is generated west of Second
Street and uses the freeway as an ap-
proach. The new connecting ramp has
four lanes berween Fourth and Third
Streets and three lanes from Third
Street to the lower deck.

An emergency ramp using Sterling
Street with a two-lane roadway under
the upper deck was immediarely con-
structed to relieve the Essex-Harrison
Street connection during the peak
hours berween 4.30 and #.00 p.m.
when automobiles are allowed to use
the lower level.

A permanent Sterling Streer ramp
has been completed, which will handle
mainly truck traffic originating in the
southern part of the city. This traffic
has been estimated to be about two
percent of the total eastbound peak
load. It can serve as an emergency
entrance to the bridge in case of tie-
ups on the freeway,

The present Essex-Harrison ramp
will handle only five percent of the
evening peak when one-way operation
is put into effect. This traffic will con-
sist mainly of trucks and buses using
Folsom and Essex Streets due to the
hetter grades.

Ramp Hos Free Lane
The new First Street connection is
estimated to handle 20 percent of the
afternoon peak hour load. Vehicles
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using this roadway along with the
Essex-Harrison ramp will have a free
lane leading onto the north side of the
bridge.

The two bus lines using the Ter-
minal Building for their San Francisco
station have an evening peak of abour
two percent of the total eastbound
traffic. There would be much less con-
gestion on the lower deck during the
afternoon rush hours if more com-
muters would use the public transpor-
tation provided. Buses average 22 per-
sons per trip and closer to 40 during
the rush, while the average for the
private vehicle is a little less than two
persons per trip.

The only ramp that required altera-
tion in San Francisco to provide for
the ultimate one-way traffic pattern
derives its traffic from the Embar-
cadero Freeway and handles abour 23
percent of the evening load. The
major part of this rraffic eriginates in
the downtown area and uses the Beale-
Mission Streer entrance to the bridge.
There is a clear lane on the south side
of the crossing to accommodate this
evening rush,

Another ramp on the San Francisco
end of the bridge and not used for
vehicular movement across the Bay is
the two lane roadway from the Har-
rison Street undercrossing to Second
Street and used by buses going to
storage after their morning commurer
run. In the latter part of the afrer-
noon the parked buses are moved out
of storage to pick up the evening load.
The coaches are stored in two lots be-
tween Second and Fourth Streets and
under the San Francisco approach,

Lewer Deck Paving

The work involved in constructing
two additional vehicular lanes on the
lower deck to provide a §8-foot, five-
lane roadway, consisted of removing
the two tracks and appurtenant equip-
ment; removing the railway stringer
bracing which is no longer needed;
removing and relocating the barrier
which separated train and highway
traffic to the south curb of the struc-
ture; and the placing of the precast
paving slabs,

All removed material was trans-
ported via the bridge railway and into
the East Bay Storage Yard where it is
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A view of the complefed five-lone lower deck roodway of the San Froncisco-Ookland Bay Bridge.

periodically sold by contract in lot
amounts to the highest bidders,

The existing three lanes on the
lower deck are required to handle the
morning and evening peak hour traf-
fic. The contractor performing the
redecking work was not allowed the
use of any of the three lanes berween
the hours of 4.30 p.m. and 8 a.m. This
restriction and other details peculiar
to the structure dictated the use of
precast deck slabs which were trans-
ported to a section of the Bridge pre-
pared for placing.

The slabs are a little less than 30
feet long by six feer wide and six
inches thick. Four are placed trans-
versely in a 30-foot panel and are sup-
ported by the four railway stringers,
providing a paved width of 28 feer
Lightweight concrete, averaging 107
pounds per cubic foot, is placed in
steel forms along with the steel truss
reinforcing bars at the casting yard.
After receiving their initial set they
are steam cured untl a strength of
2,000 pounds per square inch has been
reached when they are then removed
from the forms. A cycle of 24 hours
is required for a set of slabs,

Crane is Suspended
The four slabs per panel are posi-
tioned by an air-operated traveling

crane suspended from the upper deck
floor svstem and are held in place and
adjusted to proper elevations above
the stringers by surface operared
screw jacks. The two ends of the four
slabs are brought to the proper eleva-
tion by measurements from straight
edges. One end of the straight edge
rests on the existing roadway slab
while the other is placed at the grade
clevation marked on the curb. Certain
of the slab reinforcing bars are welded
to the top flanges of the steel stringer,
after which the jacks are removed;
the sides are then formed and quick
setting concrete is placed in the joint
space around the lapped reinforcing
steel projections to unite the slabs into
a monolithic pavement.

The finished roadway deck is then
striped for five lanes; the south lane
is barricaded for contractor's opera-
tions, leaving four lanes for lower
deck traffic, two in each direction,
during the construction period.

Upper Deck—Concrete Approach

Probably the most exacting part of
the reconstruction so far completed
has been the strengthening of the pres-
ent concrete upper deck approach to
the bridge from Fourth to Sterling
Streets. Also, the removing of the cen-
ter columns of the three column bents
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supporting the upper deck from Ster-
ling Streer to the San Francisco an-
chorage,

The present upper deck roadway
is 58 feet from curb to curb and is
striped for six lanes of traffic, three in
each direction. The upper deck floor
system was not designed for heavy
commercial vehicles.

All structural floor system members
found deficient were strengthened by
prestressing, as were the floor beams
which had the center colomns re-
moved,

As all state-owned toll bridges carry
property damage as well as use and
cccnpancy insurance, and as the re-
construction was a deviation from the
ordinary maintenance and repairs to
the siructure, the insurance brokers
for the Toll Bridge Authority require
an extra premium on the coverage
during the construction period. They
also stipulated that the time for the
use and occupancy insurance to be-
come effective be increased from 7 to
14 days.

R VS T =

Concrete Is Tested

Two checks were made to observe
and verify the results of the stressing
of the concrete member, which were
by the retensioning of the strands to
observe if they still retained their ini-
tial stress and the other, the running
of precise levels over the upper deck
benchmark before and after tension-
ing. Periodic measurements are to be
taken over an extended period of time
to observe any movement.

At the present time only a small
amount of construction has been ac-
complished on the upper deck and
only in those locatons where work
on the lower level required an upper
deck revision, Several refuge bays
were constructed and an acceleration
lane for the present Fremont Street
onramp to the upper deck was pro-
vided, When the project is completed,
this structure becomes an offramp and
the new widened length performs the
function of a deceleration lane. This
widening of the upper roadway and
spreading of the columns supporting
it provided the necessary roadway for

the Sterling Street approach.

Bridge Troffic Copaocity )
Various individuals connected with
highway planning and traffic have ex-

Deck slabs in place ready for peuring of concrefe inle tha joints,
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A view of tha Transhoy Tronsit Terminol ond connecting loop vieduct leoking eostward with tha Bay Bridge in the bockground.

pressed some concern as to the eso-
mated increase of from 25 to 35 per-
cent in the traffic-carrying capacity of
the bridge when completed for a uni-
directional flow on each level. They
have based their opinions on dara
contained in the “Highway Capacity
Manual,” Bureau of Public Roads, per-
taining to streets, highways, freeways,
and short structures.

They failed ro recognize that this
six-mile strocture, with six lanes of re-
stricted roadway, three in each direc-
tion, having few provisions for vehicu-
lar turnouts in case of emergencies, is
not a freeway and a stalled vehicle
must be immediately handled to main-
tain the roadway capacity,

Studies for the reconstruction of the
Bay Bridge analvzed eight different
lane channelization arrangements as to
their craffic carrying capacities. The

July-August 1960

one selected for five unidirectional
lanes on each deck was the only ar-
rangement that more nearly satisfied
the requirements of providing freeway
standards with the maximum of safety
and freedom of movement.

From the time the structure was
opened to motor vehicles, on Novem-
ber 12, 1936, records indicare thar
there have been an average of 28
stalled vehicles per day, which has re-
mained somewhat uniform, requiring
the services of a tow truck or other
maintenance equipment. An average
of five stalls occur during the peak
hours, one-half of which are in the
lanes serving the major direction of
traffic.

The Congestion Problem

In 1949 it took an average of 8
minutes  (the equivalent of 75,000
vehicles per day) to clear the obstruc-

tion:; however, in 1957 it ook 13
minutes (935,000 vehicles per day).
The longer time is presumably due to
the greater degree of congesrion, mak-
ing it more difficulr for emergency
vehicles to reach the scene of the ac-
cident. Average recorded counts show
that there is an average of 2,850
vehicles per hour passing a stalled
vehicle in the two remaining lanes.
During the peak hours, two free flow-
ing lanes should have a capacity ap-
proaching 4,000 cars. A potential
capacity of 2,000 vehicles per lane be-
comes more realistic with four passing
lanes instead of two, resulting from a
car stalled in the curb lane.

The bridge reconstruction program
includes unidirectional travel on each
deck, wider lanes, additional refuge
bavs, curb lane control signal system,
and more frequent intervals berween
maodern call and fire alarm boxes.
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About 70 percent of the service
calls are for minor causes, such as flat
tires and empty fuel tanks. More
refuge bays should reduce the number
of stalled cars using traffic lanes await-
ing emergency vehicles,

The wider lanes and signal control
system will provide freer access for
vehicles proceeding to the obstruction
and more space to perform the neces-
sary operations, thereby reducing the
time to clear the lane,

With unidirectional traffic on each
deck, the accident record of the
bridge, although good, should he
greatly improved. Head-on collisions,
which result in the most fatalities,
should be entirely eliminated.

The theoretical increase in traffic
carrying capacity which would he
provided by these improvements is 30
percent which could, under favorahle
conditions and with no breakdowns
ocecurring, reach 15 percent, and could
go as low as 25 percent under un-
favarable conditions.

Maintenance Focilitios

Accompanying the structural work
required in the reconstruction are the
installation of electrical and mechan-
ical facilities that have been planned
to provide a more effective and
efficient maintenance and operation
procedure,

There is now being installed water,
electrical power, compressed air, and
communication service across the
bridge. It is also planned thar the elec-
trical energy, required in the opera-
tion of the facility, will be metered on
both sides of the Bay with an auto-
matic switch-over if failure occurs on
either end,

Spotted at convenient intervals
along the south truss of the structure
are service platforms, access to which
can be had from the lower deck or by
ladders from the upper level, From
these platforms the various connections
can be made to the water, electrical
power, compressed air or communica-
tion service needed. The larter system
will be used by the maintenance crews,
The tow car and fire alarm service
will be connected to this multiple con-
ductor cable from each level,

The water supply will be metered
frﬂn{ Yerba Buena Island and flow by
gravity to each end of the bridge.
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Water is provided for fire protection
and for steam cleaning; however, the
amount used is small.

The Sterling Street  Substation,
which was formerly used to trans-
form and supply electrical energy to
the trains when crossing the Bay, has
heen rearranged ro receive and meter
the energy from the power source,
transform it to rhe proper voltages,
and then feed to various outlets. Also
located in this building are the electric
driven air compressors used for main-
tenance cleaning, operating air tools,
and fog horns. Stations similar to this
will be located on Yerba Buena Island
and at the east bridgehead.

The installation of these permanent
maintenance facilities and the provid-
ing of additional movable platforms
under the upper and lower decks, to-
gether with movable gantries along
the ourtside of the trusses of the bridge,
should keep all roadway lanes rela-
tively free of maintenance vehicles.

Roadwey Lighting

As the minimum clearance berween
the lower deck pavement and the floor
system of the upper level has been
maintained at 16 feet throughout the
length of the bridge, it will require a
somewhat unusual readway lighting
system to adequately supply a high
level of illumination without the usual
lamp glare and the alternare bright
and dark spots on the roadway,

The lower deck with its 24 hour
Yerba Buena Island tunnel lighting
will offer another problem; however,
if all the roadway lighting for the
lower deck is properly located and
constructed to give a high level light
output, vehicular traffic should be able
ro negotiate the length at a somewhat
higher average rate of speed with
added safety.

These facilities, together with the
wider, unidirectional roadway lanes,
should provide a safer, freer, and pos-
sibly faster transit over the structure,
The opening of the completed portion
of the lower deck to four lanes has
already demonstrated the greater com-
fort in driving on that section of the
bridge.

(This arricle will be followed soon
by another on the construction from
Yerba Buena Island to the Taoll Plaza
in Qakland and for the revisions to
the upper deck.)

Fair-bound Drivers
Will Note Changes

The State Fair in Sacramento is a
summer season highlight for thousands
of Californians, and recent improve-
ments on highways leading to the state
capital will make this year's trip to
the fair even more enjoyable than in
the past.

The 1960 California Srate Fair and
Exposition will be held August 31
through September 11. Fair officials
predict the 1960 event will be the big-
gest and best ever with new entertain-
ment features added to the usual long
list of headliner attractions.

Motorists enroute to the fair will
find that every main state highway
leading to Sacramento has been im-
proved to some extent in the past year,
and new sections of freeway are open
in several places.

Between the San Francisco Bay area
and Sacramento, US 40 is all freeway
and expressway, except two four-lane
undivided sections north of Vallejo
and on the Yolo Canseway.

New sections of freeway will be
evident on this route at Richmond and
in the vicinity of Davis. Freeway proj-
ects will be under construction near
Fairfield,

Motorists who take the US 50-99
route from the Bay area to Sacramento
will also encounter long streeches of
continuous freeway and expressway.
There have also been improvements
on US Highways 40 and 50 in the
mounrains and foothills east of Sacra-
mento.

Nearly 40 miles of new freeway
have been opened between Sacra-
mento and Nevada since Stare Fair
time last year,

On US Highway 99E traffic is now
using the new Yuba River Bridge at
the south city limit of Marysville.

Reconstruction and widening on a
section of Sign Route 24 in Sacra-
mento County has been completed in
the past year. Motorists will also no-
tice that landscaping and planting
work has been carried out on several
freeway sections on routes leading to
Sacramento,
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Maintenance

By F. E. BAXTER, Maintenance Engineer

T:-ua Federal-aid Highway Program of
1956 has focused attention on the na-
tion’s highways, and highway costs,
This has also brought to the public’s
attention the problem of financing
such a monumental ondertaking, and
of equal importance in this tremen-
dous rask of constructing the Inrer-
state System of some 41,000 miles of
multilane highway, is the problem of
maintaining such a complex highway
SYSter.

The multlane highway of today,
with its extensive rights-of-way; wide
medians between opposing lanes of
traffic; complex interchanges with on
and off ramps; numerous dry land
bridges for carrying cross traffic over
or under the main arterial; wide
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This article is the text of a paper
presented by the author before the
Maintenance Operations Section at
the Western Association of State
Highwoy Officials Conference in
June at Pertland, Oregon.

shoulders; for all wearher service to
the motorist for emergency parking;
multilanes of high type pavement to
accommaodate the heavy flow of traf-
fic; extensive lighting and signing fa-
cilities ar eritical points to provide
added safety to the motorist on these
high speed multilane freeways, have
increased maintenance costs accotd-
ingly.
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Cleaning o sign on the Harbor Fresway in Los Angeles.
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Lighting, Landscaping Costs
On Freeways Are Big Factors

Problems Mot New

The problems encountered in main-
taining multilane freeways are not
new to the California Division of
Highways Maintenance Engineers and
field crews, for this change has been
taken in stride over the past two dec-
ades, and assimilated as a part of our
routine operation.

The capiral investment being placed
in the Freeway System of Highways
warrants a high standard of mainte-
nance. The cost of maintaining a mod-
ern freeway has caused much discus-
sion among maintenance engineers due
to the increased cost of this highway,
as compared to the old conventional
two-lane road.

Century le\f~
L. A. Airport

v

This late model sign hos o cotwalk for the vse of maintenonce personnel.
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Another increosing function in freeway ond expresswoy maintenance is the installotion ond repair of
lights such oz thit one on US 50 sasf of Socramento.

The following summary shows a
comparative analysis of costs between
a rural two-lane highway, a four-lane
rural expressway, and a multilane

freeway.
SUMMARY OF COSTS
Two Lane Multllane

Functlon Rural Rural

ADT. .. 3.500-6,500 6,000-20,000 75,000+
I. Traveled way 69.1% 34,79 13.0%
. Roadside _  22.1% 46,6% 62.0%
3. Signs 0.1% 5.8% 2.5%
4. Lights ______ ~ 4.8% 19.6%
5, Stripe _____ 5.5% 3.7% 1.5%
6. Strucfures 3.7% 4.4% 1.4%

Totl . 100%  100%  100%

The two-lane study covered 153
miles located in four separate areas of
California, where climatic conditions
are comparable to those areas encoun-
tered on the multilane sections. Snow
and slide removal are not factors in
this analysis. The maintenance costs on
the rural two-lane sections are the
weighted average costs over the last
five vears ending June 30, 1959. The
average costs on the multilane sections
cover a three-year period ending June
30, 1959,

Traveled way maintenance costs on
the two-lane highway consume 69.1
percent of the maintenance dollar,
which is high when compared to the
multlane sections. This is due to the
fact that a majority of California's
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two-lane highways are over 25 years
old and, in many cases, are old county
roads that have been modernized aver
the years with an oceasional base and
resurface job.

The pavement widths vary from 18
to 22 feet, with no improved shoul-
ders, except in isolared areas. Base and
subbase on these old highways are not
adequate to withstand the heavy loads
that modern rraffic imposes on them,

Considering the basic structural de-
ficiencies of inadequare hase and sub-
base, narrow pavemenr, and lack of
improved shoulders, the net result is
a high cost for rraveled way.

Costs Can Be Traced

These costs can be traced to the fol-
lowing field operations. Base repairs
are quite often due to poor drainage,
or lack of base. Excessive shoulder
maintenance due to dual tires on heavy
trucks riding on pavement edge and
displacing fines from the adjacent
unimproved shoulder, thus requiring
constant blading of the shoulder.
Traveled way maintenance consists
of “pothole” patching in inclement
weather, and short Y -inch bituminous
patches, crack-pouring on old P.C.C,,
and plantmixed surface pavement.

Added manpower for flagging is re-
quired in performing this work due to

high speed and density of our traflic
on these inadequate highways.

Traveled way costs on the multilane
highways vary from 13 percent to 34.7
percent of the maintenance dollar,
This is 50 percent less than the two-
lane road, and due to the following
facts.

Most of California’s expressways
and freeways have been constructed
within the last 10 to 12 years. With
emphasis on alignment, drainage, and
structural section, the maintenance of
this modern facility has changed from
that used on the old two-lane highway
of the early 20's or 30's,

Patrol maintenance is an essential
phase of our operation. A traveled
way free of “potholes,” rough pave-
ment, and an occasional box or some
other obstruction, is necessary to pre-
vent accidents. Streer sweeping on
curbed sections is a function not found
on two-lane roads. Rough pavement
repairs are usually corrected by plac-
ing bituminous plantmixed surfacing
with motorgrader,

Additional Manpower Mecdad

The multilane highway with its
high traffic density and speed, requires
additional manpower for flagmen to
protect the men who are working.
This added phase of maintenance op-
erations increases the costs in propor-
tion to the actual work accomplished,
but is essential to the safety of the
motorist and the maintenance man,

Roadside maintenance of the two-
lane highway, contains several func-
tions; i.e., maintenance of native trees,
and shrubs; firebreaks in national and
state forests; control of noxions weeds
adjacent to agricultural and other crit-
ical areas; and mowing of adjacent
roadside. The right-of-way widths on
the two-lane highways are quite nar-
row in comparison to the four-lane
multilane highways and, consequently,
require only 22.1 percent of the
maintenance dollar. Roadside costs on
the multilane highway range from
46.6 percent on the rural areas to 62
percent on the urban areas. Mainte-
nance costs of planted areas for the
first three years of the establishing
period are approximately 35 percent
to 40 percent of the initial capital out-
lay. Maintenance costs for the ensuing
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years will average 25 percent of the
capital outlay thereafter.

The care and maintenance of the
multilane highway on the Freeway
System with the large number of
interchanges that are to be found in
both the urban and rural aress, to-
gether with the wide right-of-way
required on the Freeway System, run
into large sums of money. We are
then confronted with the care and
maintenance of considerable increased
width of roadside and median strips
which are subject to noxious weed
and fire hazard control, together with
litter cleanup. Also included, will be
planted areas for erosion control,
screen planting for noise and sight
abatements, or screen planting for
headlight glare in the median strip.
Some landscaping may also be in-
cluded,

Cleanup Costs Incroase

Litter cleanup and sweeping costs
show a marked increase on freeways,
because of the many additional curb
miles to be swept and wide right-of-
way to be cleared of rubbish.

Sign maintenance on the two-lane
highway requires 0.1 percent of the
maintenance dollar, while the rural
expressway demands are 5.8 percent,
and the urban freeway 2.5 percent,
respectively,

Sign maintenance costs are low on
the two-lane highways, due to use of
standard signs that have been in use
these many vears, An occasional sign
replacement and routine washing, ac-
count for the low cost of this mainte-
nance.

Sign maintenance on the rural ex-
pressway shows a decided increase
over the two-lane highway, and in
percentage, the urban freeway appears
lower than the expressway. This is
misleading, due to the wide variation
in toral costs between the expressway
and freeway.

On our modern Freeway System
where high speed prevails, advance
warning signs are a must. [llumination
of these signs is a factor during incle-
ment weather, and warns the motorist
of approaching intersections, etc. The
average number of signs on a typical
cloverleaf interchange is 31 directional
signs and 12 regulatory signs. This in-
cludes various signs approaching the
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intersection, as well as signs for 2-sign
bridges, and all signs for on and off
ramps. A standard intersection of two
main highways at grade, would re-
quire # directional signs and 2 regu-
latory signs, or a total of 10 signs, as
compared with some 43 signs for the
same intersection on a Freeway Sys-
Tert,
Factors Roflect Increase

The above factors, along with the
substancial increase in size of the free-
way signs, reflect the increase of sign
maintenance of multilane highways
over the rwo-lane highway.

The cost of lighting on the two-
lane rural highway is, according to
our records, very small, because we
have very few installations,

Lighting costs on the rural express-
way and urban freeway are 4.8 per-
cent and 19.6 percent, respectively,
of the maintenance dollar.

The increase in lighting of the
multilane highway of today, over the
two-lane road, is due to Is inter-
changes, on and off ramps, and ap-
purtenances, and requires complete
illumination to keep traffic moving at
an even pace to avoid congestion and
to eliminate accidents.

In a recent study of the annual
maintenance costs of signalized inter-
sections, lighted signs, and safety
lighting, it was determined as follows:

Traffic Signal Intersections

Annual costs vary from $680 to
$890 per intersection, depending upon
the complexity of the intersection;
however, in a 12- to 15-head intersec-
non, the average cost per head was
$38.

luminated Signs

The annual cost of maintaining the
electrical facilities of a lighted sign, in-
cluding energy charges and replace-
ment of lamps, was found to vary
from §130 to §190 per sign, depending
on its size,

Highway Lighting

The annual maintenance cost of a
highway light was found to vary be-
tween $62 and $73.50. The main items
included are energy costs and lamp
replacements at two-year intervals.

The interchange, which is an in-
tegral unit of a full freeway, with its
service connectons, means a continued
increase in this funcrion of highway
maintenance costs. As added mulrilane
mileage is taken over for maintenance,

Work en heavily traveled highways is onother problem thot must be foced constantly by mainfenonce
forees. Here o crew baging work on o section of the Bayshore Freeway in Son Froncisca.
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Malntenanca duties also include the upkeep of roadside plonling. Here o maoinfenance treck walers young oleanders along the medion strip of Sign Roule 17

the increase in this important mainte-
nance functon will continue.

Traffic stripe and pavement mark-
ings on rhe two-lane highway require
5.5 percent of the maintenance dollar,
and appear high when compared to
the 3.7 percent and 1.5 percent of the
maintenance dollar for the same fune-
tion on rural and urban multilane
highways respectively.

The differential in cost berween the
two-lane and multi-lane highway is
due to stripe replacement. The narrow
pavement lanes on the two-lane high-
way vary from 18 to 227 in width, and
due to traffic density, causes much
crossing back and forth over the
centerline stripe, resulting in excessive
wear and deterioration, whereas on
multilane highways, with the heavy
traffic volume, lane driving is the pat-
tern, rather than weaving between
lanes. Our records show that traffic
stripe replacement on the Hollywood
Freeway is required approximately
every two years. While on the two-
lane highway, restripping nccurs every
six to nine months and at least once a
vear. This is reflected in our costs
records.

In  summarizing safery  devices,
which include “signs,” “lights,” and
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nerth of Los Gatos.

“stripe,” the rural two-lane highway
costs 5.6 percent of the maintenance
dollar, as compared to 14.3 percent
and 23.6 for muld-lane rural and urban
highways, respectively.

Maintenance cost on structures on
two-lane roads requires 3.2 per cent of
our total expenditures, This is not ex-
cessive when compared to 4.4 parcent
for mulrilane rural and 1.4 percent for
urban freewavs. The low cost factor
for the urban freeways is due to the
large number of relatively new struc-
tures that have, up to now, required a
minimum of maintenance, as compared
to the two-lane and multilane rural
highways which have been in service
much longer, with resultant increase
in maintenance costs,

Muaintenance Standards Are High

The large volume of high speed
traffic that uses the expressways re-
quires that the maintenance of the
structures be of the highest caliber,
The deck must be smooth riding and
free from any skidding tendency, the
drainage must function properly, the
expansion details must be kept in good
condition, and the approach roadway
kept smooth and to the proper grade
at all times. These items all require
constant maintenance,

The volume and speed of wraffic us-
ing freeways and expressways cause
considerable maintenance in the way
of repairing traffic damage. The
majority of such damage is caused by
vehicles striking the railing, or by
structural members being hit by over-
height loads. The maintenance costs
resulting from such traffic damage are
appreciable. Such damage must be re-
paired promptly both for safery and
appearance.

There is but one inference t be
drawn from this discussion—that main-
tenance costs on freeway systems are
going to increase as the systems are
complered. With the heavy traffic
volume on these facilities, the mainte-
nance cost per vehicle mile will com-
pare favarably with the old two-lane
road.

In conclusion, the problems pre-
sented in maintaining freeway-type
highways do not vary greatly from
those encountered in maintaining
roads of other categories. However,
they are multiplied by reason of hav-
ing a much larger facility, and also by
reason of providing a more complete
service to the motorist. The traveling
public will also expect a higher stand-
ard of maintenance on these highly
publicized roads.
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Policies and Practices Governing
State Funds for City Streets Explained

By M. H. WEST, City and Co-operative Projects Engineer, and
H. H. HOOVER, Senior Highway Engineer

THE toral annual expenditure for
street and highway purposes within
the limits of California’s 366 incorpo-
rated cities is approaching the half-
billion-dollar marl.

In the 1958-59 fiscal vear this ex-
penditure amounted to $455,000,000,
of which nearly one-half—$219,000,-
000—consisted of expenditures by the
Division of Highways for the im-
provement and maintenance of stare
highways within cities, Most of this
money was spent for rights-of-way
and construction on new multilane
freeways.

The accompanying “pie  chart”
shows the sources of the various funds
from which expenditures were made
by the State, the cities and others on
city streets and highways. In terms of
dollars for the 1958-59 fiscal year, here
is where the money came from:

* Ag mentioned above, $219000,000 from
state and federal highway user taxes,
for stare highways within cites.

® From the State Highway Fund (% cent
per gallon of the gasoline tax, and other
highway user raxes) $32300,000 for
CONSIIICLION O Major City streets not

on the state highway svsrem and for
maintenance and engineering.

* From other stare funds, $6,700,000,

* From funds made awvailable by other
governmental agencies, $24.300,000 (in-
cluding abour $10,000,000 made available
o cities by some counties as 4 re-
subvention of their 1¥-cent-per-gallon
gasoline tax money).

®* From various city sources, including
sale of streer bonds, streer taxes, gen-
cral fund, rtraffic safery fund, etc.,
3104, 400,000,

®* From private investments and improve-
ment acts {such as in new subdivisions),
$evd 500,000,

* Carrvover balance from preceding vear,
£3400000 {of which 72 percent was
derived from State Highway Fund
SOUTCES ),

In addition, there was about §51,-
000,000 made available to cites in
1958-59 from the “in lien” tax on
motor vehicles which 15 collected by
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the Srate coincident with vehicle reg-
istration, However, only a small frac-
tion of this money 15 used by the cities
for street purposes, and is included in
the §6,700,000 noted above,

Type of Service Is Key

The use of funds from several
sources conforms to the general prac-
tice throughout the State of financing
the cost of maintenance and improve-
ment of certain classes of street and
highway systems with certain kinds of
tax levies. For example, it is the con-
sensus in most quarters that the cost
of street and highway improvements
be assessed the raxpayer somewhat in
accordance with the type of service
afforded him by the particular street
system,

Expenditures - :
from other " lmprovement Diswricts
than Sate r
or Faederal % ;
sources
RS
; City Saurces
09 23%
i

4 1%

= Restricted Balonces

& Peivote Investments

Other Receipis fram Sate

Thus, the cost of the state highway
system, which affords inter- and intra-
city travel, is assessed in most part to
the streer and highway user who pays
the gas rax. The major if not the full
cost of the purely local roads whose
sole function is to provide access to
immediately adjacent land is assessed
against the property owner, In be-
tween, the screet and highway user
and the property owners on a city-
wide basis are assessed the cost of the
community vehicular traffic service
facilities, thar is, streets of greatest
general city importance,

It 1s upon this system of streets that
the revenue from the ¥-cent gas tax
supplements citywide tax levies. Inas-
much as revenue from the ¥;-cenr gas

Expandituras

from Stote

& Federal

user foxes

59%

Sources of funds expended for Street & Highway purposes within Califormie cities 1958=1959 F.Y.
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BEFORE AMD AFTER—The phnln {left) shows o section of Main Sireel (Sign Route 20) in Gross 'H'nik-j.r befers roconstruction. Phate (right) shaws the sfreet ofter the
work wai completed. This is on example of o cooperative project in which the city participated in improvement of o state highway, using H-cenf got fax funds,

tax is a levy imposed upon the user, it
is imperative that this revenue be ex-
pended so as to benefit the user to the
maximum extent possible,

Legislative Controls—%4-Cont
Gas Tax Expenditures
Many questions have arisen con-
cerning the controls and restrictions
placed on the use and expenditure of
%s-cent-per-gallon gas tax and the en-
gineering subvention to the cities.

One of the questions asked most
often is: “Why does the Division of
Highways exercise considerable di-
rection in the use and expendirure of
these funds?™

Section 2107 of the Streets and
Highways Code provides thar “A sum

equal to five-eighths of one cent
(80.00625) per gallon tax under the
Maotor Vehicle Fuel License Tax
Law shall be transferred to the State
Highway Fund for expenditure in
cities as provided in Section 194,
Under Section 194, it is provided that
at least three-fifths of this sum shall be
expended for construction of streets
contained in the major city street
syster.

Section 2107.5 provides for annual
pavments to the cities from the Stare
Highway Fund “for expendimrn: ex-
clusively for enginecring costs and
adnmmtranve expenses in respect to
city streets.” These payments vary in
nine steps from 1,000 for the smallest
cities to $20,000 for the largest cities,

Lo

Sections 194 to 202 and 2050 to
2054 of the Streets and Highways
Code provide thar expenditare of gas
tax funds be under the control and
supervision of the State Department
of Public Works. (The department
has delegated this responsibility to the
Division of Highways.)

Mot ‘Shared Revenuvo'

The State Attorney General on
November 7, 1952, rendered an opin-
ion rthat clarifies the department's
obligations and responsibilities as fol-
lows:

“It seems to us that highway sub-
ventions do not belong to a political
subdivision at all . . . It has been sug-
gested that the gasoline rax money is

]

A phote of Huntingten Drive in South Posadena offer it wos widened fo six traffic lones, two parking lones and an 18-foot medion steip.
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Crenshow Boulevard in Les Angeles wos widened to six treflc lones, with @ 12-fcat medion ond frantage
streefs on either side of the main roodway.

not a subvention, not a grant-in-aid;
that it consists of funds which are
centrally collected and locally shared
for specific purposes, subject to state
approval. The suggestion is self-de-
feating, because it calls into question
the constitutional basis for the distri-
bution of the revenue to citdes . . .
The constitutional basis for the im-
position and distribution of gasoline
taxes was that these were state reve-
nues, imposed for stare purposes and
distributed in pare o local govern-
ments, to be spent by them for state
purposes only.

*The adoption of Article XXVI of
the Constitution in 1938 did not
change the nature of the gasoline tax.
It still remained what it was in 1923—
a state tax imposed for state purposes.
Consequently, we must reject the sug-
gestion that the money in the city's
Special Gas Tax Street Improvement
Fund is ‘shared revenue,’

“The character of the monev as
state money is emphasized by the fact
thar it is not distributed directly to the
cities. It is made available to the Stare
Department of Public Works for ex-
penditure in cities. The Streers and
Highways Code indicates plainly that
the city makes its expenditure as the
delegee, or agent, of the Department
of Public Works, only when the de-
partment has delegated the expendi-
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ture and only for projects approved
by the department (Secs. 194-201)."

The ¥ -cent gas tax funds are State
Highway Funds included in the State
Highway Budget submirred annually
by the deparrment to the Gaovernor.
The prime responsibility for the ex-
penditure of these funds rests, ac-
cording to statute, in the department.
Expenditures of such funds mav be
delegared to the governing body of a
city enly if and when the department
15 satisfied such city is “equipped to
conduct the particular work to be
delegated in an efficient and economic
manner and if the city has set up by
ordinance a ‘Special (Gas Tax Streer
Improvement Fund.” "

The statutes not only clearly estab-
lish the responsibilicy of the depart-
mene in the administration and super-
vision of the §/8-cent gas tax funds
expenditures, they also set forth vari-
ous restrictions on the use of such
funds. These various restrictions may
be separated into four principal sub-
divisions as follows:

1. Prebudget requirements.
{a) Fund establishment.
(b) Selecting the major city

street system.

2. Budget preparation and execu-
tiomn,

3. Preparation and approval of
plans, ;peci:ﬁcntiom and esti-
mates of cost,

4. Filing of annual and final re-
ports,
Probudgeting

A newly incorporated city must es-
tablish a special gas tax street improve-
ment fund and file certified copies of
such ordinances establishing the fund
with the department. This action is
also necessary to qualify for payments
under the Section 2107.5 engineering
funds.

Before a city may budger any funds
other than for maintenance, a major
city street system must be selected by
the city council and approved by the
department as provided in Sections
2050 to 2054, Except for the City and
County of San Francisco, no percent-
age or mileage limitation is prescribed
for the major city street system, How-
ever, the legislative intent is clear in
Section 2052: “The system of major
city streets shall be selected by the
city council on the basis of greatest
general city importance subject to the
approval of the department.” Exclu-
sions and inclusions necessary to up-
date the system are provided for under
Section 2053,

Public officials at all governmental
levels have the responsibility of plan-
ning and providing for road, streer,
and highway improvements in a man-
ner that will afford the public the best
possible highway transporeation serv-
ice at the least cost.
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Parl of the wark in widening Colfex Avenue in Gross Valley from 25 fo 40 feef fnvolved installation of
thiz now culverd.

There is increasing recognition that
a valuable aid in exercising this respon-
sibility is a public policy expressed in
a master plan which includes the traffic
eirculation element. The traffic circu-
lation element generally includes state
highways (freewavs, expressways, or
conventional high-type arterials), ma-
jor arterials and collector streers.

A major city street system that gen-
erallv conforms with or is included
within the framewaork of an up-to-dare
circulation element of a city’s master
plan provides a city council with a
sound basis for planning improvements
with the use of 5/8-cent gas tax funds.
In many rapidly growing cities, there
is an increasing recognition and wtili-
zation of the advantages of this basis
of planning. These ciries realize that
a static major Street system cannot re-
flect changes in rraffic patterns caused
by changing land use and by other
effects.

Budget Preparation and Execution

Section 197 of the statutes provides,
“It shall be the duty of the legislative
body of each city, on or before the
first day of June of each year, to pre-
pare and to submit to the department
a budget on such forms as the depart-
ment may specify, showing the esti-
mated expenditure of such funds rec-
ommended to be made during the en-
suing fiscal vear.”

One end of a widening project on Compfon Boulevard in the City of Complen. Right-of.way is being purchased lo continve the widening.
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A view af the Aldine Drive Undeccrossing now under tonsfruchion on Fairmount Bowlevard in San Diego.

Such budgets may provide for the
expenditure of the total estimated ap-
portionment or for a portion thereof
for the fiscal vear. In general, projects
should be budgeted to the extent funds
are available even though some im-
provements will necessarily be de-
ferred unl a later dare when fonds
have been accumulated and are suffi-
cient to accomplish the projects. Ex-
penditures for maintenance are limited
by stature to 40 percent of the annual
gas tax funds and may inclode mainre-
nance of both major and secondary
city streets. A minimum of 60 percent
of the gas tax funds shall be expended
only for construction of streets in-
cluded in the major city street system.
Cities may, with department approval,
limit maintenance expenditures to less
than 40 percent of the funds in order
to provide a greater portion for con-
struction on the major city street sys-
tem. Project statement forms are fur-
nished to the cities to expedite the
submission of the budgets.

The Department of Public Works
by this same statute is authorized to
disapprove any such budger or any
item thereof if in the opinion of the
department:

{a) The proposed work or expen-
ditures do not comply with the
requirements of the statutes as
to the purposes for which such
funds may be expended.
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(b) If the proposed expenditures
are excessive for the work to
be done.

(c) If adequate provision has not
been made to serve traffic on
streets where previous expen-
ditures of gas rax funds have
been made.

Limited to Troffic Purposes
As to the purposes for which gas
rax funds may be expended, Section
195 limits the expenditures to the por-
tion of the street available for use by

vehicular traffie, for pedestrian under-
passes or pedestrian overhead cross-
ings, installation and maintenance of
traffic control devices including safery
lighting, and the replacement of side-
walks and trees removed or damaged
by construction. The code specifically
excludes expenditures of such funds
for these purposes: Street lighting,
construction of maintenance of side-
walks {except as above) or the con-
struction or maintenance of any facil-
ity in, over or under the street which
is not of direct and primary service in
providing a way for vehicular traffic.

Thus, the statutes clearly set forth
the responsibility of the department
to carefully check the proposed bud-
mers as to purposes, to amounts, and
to be certain thar the expenditures
are not scattered over many eiry
streets without properly completing
work started previously on other
major city streets,

This usually is the first opportunity
of the department to consider the
work proposed by the city during the
fiscal year. At this poinr, questions
may be raised regarding the proposed
structural and geometric sections.

How Wide Should It Be?

As a guide to rthese considerations,
several authorities have set forth
desirable street widths for wvarious
conditions, Excellent examples are in-
cluded in “A Policy on Arterial High-

A view of Washingtan Sfreet in Son Diego offer complefion of a widening project.
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ways in Urban Areas,” American
Association of State Highway Officials
(AASHO), 1957; “Minimum Design
Standards for Subdivisions™ as adopted
by the Public Works Officers Depart-
ment of the California League of
Cities; and “Engineering Standards
and Instructions for County Road and
City Streer Deficiency Surveys,” Joint
Interim Committee on Transportation
Problems of the California Legislature,
September 26, 1956,

For a curbed two-lane major street
with parking on both sides, these
references recommend a minimum of
40 feet between the curb faces. This
will provide 12-foor width travel lanes
and 8-foor parking lanes. Likewise, a
desirable minimum width for four-
lane streers is 64 feet between the curb
faces. The AASHO reference cited
above gives desirable widths for me-
dians, rurning lanes and curb clear-
ances,

In the case of streets located on
side hills and in buile-up areas where
widening to meet these recommended
street widths would prove too costly
to be practicable, lesser widths are
approved by the department if the

Thiz aerial shows the complefed widening ond reconstrection of Bancroff Avenue in Cakland.

city decides to prohibit parking on
either one or both sides of such streets
as necessary so as to provide clear
travel lanes of 12-foor minimum
width., In cases where attainment of
the 12-foot lane width is considered
impractical, a lesser width may be
considered for approval.

Parking Problem

All authorities agree that the prac-
tice of angle parking takes up a large
percentage of the street width, Such
parking materially reduces the ability
of the street to efficiently handle
moving traffic. Furthermore, the prac-
tice of angle parking creates greater
hazards to moving traffic as well as
to pedestrians in crosswalks. For ob-
vious reasons, therefore, the depart-
ment usually does not favorably con-
sider streer improvements with gas
tax funds where the practice of angle
parking is to be permitted after the
street is improved. Where cies per-
mit angle parking on city streets and
consider such parking essential and of
more importance than moving vehic-
ular traffic, cites may of course fi-
nance the cost of the constroction and

improvement with other than gas tax
funds.

In many cases the objection to curb
parking arises only during the peak
hours, the volume during other parts
of the day being insufficient to fully
utilize all lanes. A logical and effective
method for expediting such peak hour
traffic flow is for the city to effect a
restriction of curb parking, on one or
both sides, to the extent that such
parking be prohibited during peak
hours. This results not only in extra
traveled way width when most
needed, but also in increased efficiency
of operation. To some extent “no
stopping” regulations also may be
required, since the stopping of occa-
sional vehicles produces various inter-
ferences when all through lanes are
being used. The use of parking con-
trols is 2 major item in the conversion
of a local street to an arterial facilicy
to meet current highway needs, but
the need for expanded traffic facilices
for the future also should be kepr in
mind.

Although the design may not be
fully developed during the budgeting
period, it is good practice to consider
the traffic needs and general design at
this point, rather than to leave all such
consideration until the detailed plans
and specifications have been submitted
by the cities. Any serious discrepancy
between this proposed design and the
final plans and specifications may cause
delay in the final approval.

The memorandums of agreement as
prepared by the department, execured
first by the city and then by the de-
partment, constitute approval of the
budger and provide the basis on which
quarterly payments may be made to
that city. Although the revenue re-
ceived by the department from the
Highway Users Tax Fund is appor-
tioned to the cities quarterly, pay-
ments may be made only to those
cities which have an approved budger,
and such payments shall not exceed
the total amounts budgeted at that
time by such cities. Payments from
previously accumulated funds  are
made in addition to the quarterly ap-
portonments when covered by ap-
proved budgets, Where payments
cannot be made to a city due to in-
sufficient budgeting, such funds ac-
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This oeriol shows Union Avenue in Bokersfield oftar it was widensd. The highway joining Unian Avenua
from the left foraground is US 99.

cumulate in the Stare Highway Fund
to the credic of that city.

Plons, Specificotions and Estimates

As required by Section 199 of the
Streets and Highways Code, the city
must furmish to the department for
approval adequate plans, specifications
and estimates of cost for the proposed
street improvement before expending
any gas tax funds for construction. On
gas tax projects, the city may not ad-
vertise for bids or perform work by
day labor prior to the approval of the
plans and specifications by the depart-
ment. Nor may the city award any
gas tax financed contrace for an
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amount in excess of the engineer's esti-
mate of cost or to other than the low
bidder without first receiving the
written consent of the department.
Also, the amount of any item specified
in the budger for maintenance or ac-
guisition of any real property may not
be exceeded prior to obtaining the
written consent of the department.
The plans and specifications arve
thoroughly checked by department
engineers experienced in urban street
design to ensure conformance with
legal requirements and principles of
modern urban design, as well as for
pracricability and workability. The

department acts as an advisory and reg-
alatory agency to ensure compliance
with the law and to verify that gas
tax funds are being used to the great-
est advantage for vehicular traffic,

In this phase of responsibility, the
department renders a vital service to
the cities by providing a final check
which may occasionally uncover errors
or omissions. Serious legal and financial
difficulties to a city, as well as a re-
duction in the benefits, may result if
these errors or omissions are not cor-
rected.

The review includes a check on
the structural design of the base and
surface, as well as the geometrical
features such as width, crown, curb
heighr, and in some cases in city de-
sign—sighr distance.

Bridge and drainage structures are
checked structurally by experienced
structural engineers to ensure that
they meer the requirements for ade-
quately carrying the design load.
Traffic signals and safety lighting
plans and specifications are checked
by experienced traffic and electrical
engineers,

The specifications are reviewed to
ensure that they are comprehensive as
well as sufficiently restrictive to pro-
vide a satisfactorily completed proj-
ect; also to make certain that all nec-
essary legal requirements are included
therein.

Any obvious omissions or errors
that are discovered in the review of
the plans and specifications are called
to the attention of the city engineer,
Any differences of opinion regarding
the design are discussed and a solution
reached which is mutually satsfac-
tory, Arbitrary ardmudes by rthe de-
partment are avoided, as it is realized
that city engineers are proficient in
their field and are probably more
aware of local conditions which may
affect the proposed designs.

Annual and Final Reports

Section 201 requires of each city the
filing of an annual report at such times
as the department may designate,
showing all expenditures made for
maintenance in such detail as the de-
partment may require. All transactions
within the cities concerning gas tax

.« Confinvad on poge &5
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Cuoste Grode on U5 101, San Luis Obispo County, os if looked in the late T920%s. Below: In 1940, os
today, slides were o problem on the Palisodes near Sonfa Monico, Below of rightr A 1941 view of the
eastern approach fo Yesemite Netional Park vie Tioge Poss.

THREE DECADES

For more than 30 years Merrire R,
Nickerson, the Division of Highways'
Supervising Photographer, has trav-
eled up and down California photo-
graphing stare highways. At the time
of his retirement, it seems worthwhile
to look again at some of the photo-
graphs he has made over these more
than three decades.

When “Nick” first started taking
pictures of California highways, the
Model-T was the mainstay of auto-
mohile traffic in the state, and most
of the highways were built for its
slow speed, short turning radius, and

+ + - Continued an poge 58
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1934 view of San Francisco and construction on the San Francisco-Oaklond Boy Bridge
takan from Yerbo Buena Island,

Construction in the eorly 1940's on the occess rood
to Ganeral Grant Matienal Park.

Above: Bixhy Creek Bridge, State Sign Rovte |, Monfaray County.
At left: A falling boulder closes US 50.




The Feather River leves which broke of Yuba Cify in the disasfrous 1955 floods.
State highway domaoge olone was morae thon 510,000,000,

First section of Posadena Freeway (then colled Arroyo Seco Porkwoy).
now parl of the Les Angeles Froewsy System. Complefad in 1940, this

Study of 4level interchange in Los Angeles when nearly completed. This pheto impossible foday
a3 cars are constantly crossing comero viewpaint. Below: San Froncisce freaway system,
Bay Bridge, East Bay cities in bockground.

wos Colifornia’s fird freeway.

THREE DECADES

Continued from poge 54 . ..

high clearance. Today California’s
highway engineers are world famous
for their freeways.

Nickerson was
born  in  Nevada
City in 1897, and
now lives with his
wife in Carmichael,

He first worked for

the state as a clerk

in the Department

of Education in

1915, but left this i NICKERSON
job to enlist in the Army in World
War 1,

After his return from overseas in
1919, “WNick" worked as a chainman
and rodman on sarvey crews in the
Dunsmuir area in Districr I, but in
1923 lefe the state to work for a
Sacramento commercial photography
studio. With this firm he began pho-
rographing highways on a contract
basis a few years later, then returned
ro full time state service as a photog-
rapher with the Department of Public
Works in 1932, More recently, Nick-
erson has confined his phorography
mainly to aerial.




S 40-Richmono

By SPENCER F. ALLEN, Resident Engineer

US 4) TRAFFIC

has said goodbye
to 2.5 miles of ob-
solete and inade-
quate undivided
highway and gained
full use of the final
portion of US 40
in District IV to
be improved to
freeway standards, Mainline traffic
began using the new freeway section
on May 10, 1960.

This portion of six-lane freeway on
US 40 completes a long-range high-
way project in Distriet IV between
the Distribution Structure at the east
end of the San Francisco-Qakland Bay
Bridge and Vallejo, The first of the
eight contracts for this highway im-
provement was awarded in 1952 and
the total construction costs for the
facility will exceed 36! million dol-
lars, not including expenditures for
the acquisition of right-of-way.

US 40 is the major interstate con-
nection (Interstate Route 80) linking
the San Francisco Bay area wirh
points east and more directly with
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Final Section Completed From
Jefferson Ave. to El Cerrito

This phofo token during the final phases of constroction shaws the offramp of Carlson Bowlevard
for southbound frofile.

Sacramento and the North Valley re-
gions. Except for this 2.5-mile section
between Jefferson Awvenue in Rich-
mond and the El Cerrito Overhead, it
has been possible, for some time, to
drive from Sacramento to San Jose,
stopping only at one signal in the
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ﬂrﬂcﬂussrgﬁ TAGE

vicinity of Fairfield, and at the Car-
quinez Bridge to pay rtoll. The final
2.5-mile section of highway is of par-
ticular interest to local commute
traffic since there have been full free-
way facilities at each end of the proj-
ecr since early 1957,
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Pravisien wos mode fo hondle Eastshore Freeway fraffic while consfroction on the El Cerrifo overheod was underwoy. The view is southwast,
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The orrows on this diogrem of the new El Cerrilo overheod show Ihe direction of traffic flow on the main roodwoys and romps.
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Looking northword of construction of the El Cerrito overhead showing tree.covered Albany Hill and {lower left) @ porfion of the recetrack af Golden Gale Fialds.

Traffic Problems Created

The rapid growth of the Bayv area
and its spread to the outlying areas
have created prodigious transportation
problems. The commuter and the
long-distance traffic have combined to
result in a 30 percent increase since
the annual traffic counts in 1954, The
merging of US 40 with Srare Sign
Route 17 on the structures at the south
end of the project and the periodic
invasion of fans to the adjacent Golden
Gate Fields racerrack further compli-
cates the traffic situation in  this
densely populated area.

July-August 1960

The new improvement replaces the
old four-lane undivided highway
which was constructed in 1936 in time
for the opening of the San Francisco-
Oakland Bay Bridge. Subsequent
channelization and signal installations
ar Central Avenue and Carlson Boule-
vard helped for a while, bur became
inadequate for the traffic needs during
the past several vears,

The contract was awarded on April
8, 1939, to the joint venture consisting
of Piombo Construction Co.,, M & K
Corporation and Connolly-Pacific Co.,
at a contract item cost of $5,169.810,

The project has been administered by
Piombo Construction Company which
has its offices in San Carlos.

Mo Other Routes Available

As is usually the case where highway
improvements are being made in built-
up urban areas, there were no alter-
nate routes available to accommodare
the passage of traffic around contrue-
tion. Consequently, the project was
designed using the original alignment
and was divided into six stages of con-
struction, in order to present as little
incomvenience as possible to the travel-
ing public,
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The work consisted of constructing
a six-lane concrete roadway; [rontage
roads and street connections; strocture
ramps; ExtEﬂSi"r—f sewer and  storm
drainage svstems, and four structures,

Included in the work was an item
for predredging the lagoons in the
vicinity of the El Cerrito Overhead.
Subsequent to the predredging, a 40-
foot fill was placed over the exposed

A phota tokan undar @ new porbian of the El Cerdte overheod and interchonge showing the teec-beom
construcfion

A side view of the same fee-heom bridge shown in the photfo obove.
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hardpan in preparation for the bridge
abutments and roadway approaches.
Underground work was complicated
by the general slope of the area across
the freeway proper, causing some
storm drains and sewer installations to
be placed in four separate operations
as a function of the stage construction,
Obwviously, considerable effort went
into  maintaining the old systems
through two winter seasons until the
fingl connections could be accom-
plished.

Costs Are Compared

Comparison of right-of-way costs
versus construction costs resulred in
the inclusion of nine retaining walls
representing 1,800 cubic yards of con-
crete. The 476-foot retaining wall ad-
jacent to the Southern Pacific railroad
tracks was completely covered by im-
ported borrow in Stage 1 in the sum-
mer of 1958 in the process of detour
construction and was not exposed
until Stage V1 in the summer of 1960,
Concrete paving for the through lanes
was used except at one location south
of Central Avenue where the road-
ways pass over Cerrito Creel, Soil
tube borings in the area revealed the
presence of mud to depths of forty
feet. Consequently, a flexible type
pavement was adopted for the portion
of the construction in the vicinity of
Cerrito Creek where the old roadway
has had a history of excessive subsid-
ence.

A Jarge quantity of local borrow
was necessary for embankment con-
struction. Owver 200,000 cubic yards of
imported borrow was hauled a distance
of six miles from future inrerchange
developments at Hilltop Avenuoe in El
Sobrante, and 70,000 cubic vards was
hauled from stockpiles placed by pre-
ceding contracts adjacent to the proj-
ect. The nature of the staging necessary
on the project divided the concrete
pavement operation into four separate
stages. The contractor felt that the
number of equipment moves on and
off the project for this paving opera-
tion justified using a central mixing
plant and transit mix trucks to de-
liver the premixed concrete to the
project.

Structures Are Described

The hridgework consisted of the

construction of three major structures,
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a pedestrian overcrossing, and the re-
vision of an existing bridge to accom-
modate realignment and access ramps,
The new structure at the US 40-Stare
Sign Route 17 merge at El Cerrito
consists of a tee-beam reinforced con-
crete and structural steel bridge across
the Southern Pacific railroad tracks,
2,122 feer long and providing a 40-
foot roadway. The south end widens
to four lanes for the two-lane onramp
from Sign Route 17. The widest por-
tion of the structure at the merge is
17 feet between curbs,

The existing structure has been
widened at the north end to improve
substandard alignment and to provide
access ramps for City of Albany traf-
fic. The south end has been widened
for the State Sign Route 17 offramp
to Richmond and the Richmond-San
Rafael Bridge.

The Central Avenue undercrossing
is a prestressed concrete girder bridge
abour 200 feer long. A two-inch
minimum plant-mix surfacing blanket
placed on the structure is integral with
the plant-mix surfacing portion of the
mainline roadwork in the vicinity of
Cerrito Creek.

Pedostrian Crossing Built

The Carlson Boulevard undercross-
ing is a reinforced concrete box girder
bridge about 131 feet long which pro-
vides a roadway width of 88 feet be-
tween curbs with an eight-foot me-
dian. In addition, a precast reinforced
concrete girder pedestrian overcross-
ing about 184 feet long is constructed
across the freeway proper ar the Sac-
ramento Avemue cut, which serves
schools on the easterly side of the
freeway.

Involved in the new and recon-
structed structures are a total of 54
spans varying in length from 40 feet
to 107 feet, Included also are tweo
welded steel girders over the Southern
Pacific railroad tracks and four rolled
wide-flange steel beams matching the
construction on the existing structure,

It is of considerable savisfaction to
the Division of Highways, the High-
way Patrol and the contractor to note
that the accident frequency within the
limits of the project has shown a con-
stant decrease since the beginning of
construction, Highway Patrol records

July-August 1960

An aerinl looking sowthward ofeng the new section of US 40 in Richmond foward the Eastshore Freewoy,
The Carisan Avenve inferchange is in the foreground.

show that formerly 25 percent of all
recorded accidents on their 25-mile
beat north from the San Francisco-
Oakland Bay Bridge occurred wichin
the limits of this 2.5-mile project. In
the ensuing 1'% years, in spite of stage
construction and derours, the number

The California Highway Commis-
sion will hold public hearings in
Southern California on October 27
and 28, 1940, on two freeway route
locations. On Ocrober 27 the hearing
will he held in the Stare Building in
Los Angeles in connecton with a

of accidents within the project limits
has been reduced to 8 percent of this
toral,

The author was resident engineer,
acting under general supervision of
G. L. Beckwith, District IV Constru-
tion Engineer.

routng for 5.7 miles of Stare Sign
Route 134 in Glendale and Eagle
Rocl. On the following day the hear-
ing will be in the Chino area, and will
concern 13,5 miles of US 60 berween
Srare Sign Route 71 and Mira Loma.
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NEW ‘PER AXLE’ TOLLS SPEED BRIDGE TRUCK TRAFFIC

This phate, token before the new “per anle” tolls went inte effect, shows truck fraffic bocked vp of the
foll gates of tha San Froncisco-Oaklond Boy Bridge waiting fo be weighed.

Truck movement over the San
Francisco-Oakland Bay Bridge has
visibly improved since May 1, 1960,
when rtoll collection was changed
from a tonnage basis to a flac charge
per axle, according to Stare Highway
FEngineer J. C. Womack,

“Traffic flow has been so improved
that we have received numerous fa-
vorable comments in the two months
we have been operating under the
new system,” Womack commented.

The change was institared following
authorization by the California Toll
Bridge Authority at its April 1 meet-
ing.

Delays on the bridge are now rare
and should be almost completely elim-
inated when the reconstruction work
on the bridge itself and on the south

side of the toll plaza approach is com-
pleted. Work on the toll plaza encails
changing all collection lanes so that
toll may be collected only from the
driver’s side.

Contributing to the smoother flow
of truck traffic is the simple roll charge
which is in 25-cent increments, thereby
allowing the driver to know in ad-
vance the exact change to have avail-
able.

Since trucks are no longer weighed,
there is no need to use special lanes,
and trucks may mix with other traffic
for passage through the toll plaza. The
former time-consuming positioning on
the scales having been completely
eliminated. Spacing between trucks is
approximately comparable to that be-
tween private passenger vehicles,

A& photo of the Boy Bridge toll gote orea token offer the “per axle’ folls went infe offect. Mote the graat
decrease in the bocked-up fruck fraffic.
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Asst. Comptroller
Bert Sellier Leaves

Bert Sellier, assistant comptroller of
the Deparement of Public Works for
nearly 15 years, retired on August 1
after 32 vears of state service, all of it
with the department.

Born in Foresthill, Placer County,
July 28, 1895, Sel-
lier artended the
University Farm
School ar Davis and
the Chaffey School
of Agriculture at
Ontario, engaged in
farm work, and
served in World
War 1 with the
159th Infantry
(40th Division). He was employed
temporarily as a clerk in the account-
ing section of the Division of High-
ways in 1924, bur did not receive a
permanent appointment until 1928,
when he became a senior clerk.

BERT SELLIER

He advanced through the account-
ing ranks and was appointed assistant
comptroller in 1943,

In this position Sellier assisted in all
phases of the administration of the ac-
counting operations of the Division of
Highways, currently involving re-
ceipts and expenditures of more than
§600,000,000 a vear., He was closely
identified with the preparation of
district and field office accounting
manuals, and the preparation of in-
structions regarding budgerary, cost
accounting and related procedures,
and provided considerable guidance
for the various district chief clerks,

His areas of direct responsibility
have included the disbursing office, the
internal audit section and the head-
quarters accounting office, including
the section which processes the vouch-
ers for federal aid reimbursement.

Sellier and his wife, the former Sa-
lome Eleanor DeWitt, have a son,
William E. Sellier of Palo Alto, and
two grandsons,
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Personnel Ma nagement

Governor’s Policy Emphasizes Effective Use
Of Human Resources in Carrying On State Work

The attainment of a sound and pro-
gressive personnel management pro-
gram requires the co-ordinated efforts
of the chief executive, of agency man-
agement, of central staff agencies, and
of all other individuals and groups
charged with the management of srate
government. It calls for the co-ordina-
tion of prescribed constitutonal and
statutory personnel management re-
sponsibilities with the basic respousi-

EDITOR'S NOTE

The personnel management policy
statement adopted by Governor
Edmund G. Brown for all state
agencies is published here in full
os a matter of interest and infor-
mation to oll officicls and other
cifizens interested in the state high-
way progrom os well as to em-
ployees of the Department of Public
Works, State Highway Engineer J.
C. Womack has colled the policy
statement fo the particular atften-
tion of Division of Highways staff
members whe are engaged in any
phase of management.

bility of agency management for the
effective use and development of
agency manpower.

An effective statewide personnel

management program requires:

1. A management in each agency
that actively exercises its respon-
sibility for personnel manage-
ment and continuously evaluates
its personnel management pro-
gram against established stand-
ards.

2. Policies and programs that facili-
tate the selection, utilizaton and
development of the people re-
quired to carry out the functions
of state government.

3. Adherence to the merit principles
thar are expressed in the Consti-
tution and statutes.

July-August 1960

EDMUND G, BRAOWN

OOVERNOA

April 15, 1560

Honorable Robert B. Bradford
Director of Public Works
Publlc Works Building
Sacramento 14, Californla

My dear Mrector:

State of California

GOVERNOR'S OFFICE
SACHAMEMTD

One of the most important and complex tasks which you have,
as a State department head, 1s the management of personnel.
While we must make good use of cur physieal and financlal
regources, our use of human resources can have an even Ereat-
er effect on the guallity of service we give to the people of

Caelifornia.

It shall be my policy, as Governor of the State, to provide
for thnsu_perannnel programe which are necessary both to
obtain and develop a competent, responslble work foree and

to use that work force effectively.

The attached statement

develops this poliey more fully by defining the responsibility
Tfor personnel management in State service and by describing
the major elements of a sound personnel management program.

I want you to knoew the importance

ment ln State service,

I attach to personnel manage-

It deserves your sarnest and continucus

attention beeausa 1t 1z one ef your primary responsibllities
ai a manager, and because 1t wlll promote and sustain an
flective career service to carry out the functlens of Stats

government.,

This peliey statement should provide a broad framswork within
which you cat develop and maintain a personnsl management pro-
gram appropriate to the needs of your department,

Sincerely

A 9./
_ /‘%J{uul{ L/)/ —"‘ibz»-x-ﬂ__ﬁ

EDMUND G. BACWN, Governor

Enclosurs

4. The provision of personnel man-

agement services by the Srare
Personnel Board and their weili-
zation by state agencies.

. The maintenance of channels of

communication to keep the Gov-
ernor informed of personnel ac-
tivities and problems.

Responsibility for Personnel Management

1. Management Responsibility. The
essential purpose of the manage-
ment of each state agency is to
organize, direct and motivate em-
ployees to the end that the agency’s
goals are artained. This necessitates
the fulfillment of the basic respon-
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sibilities of management, including
the planning of programs and paoli-
cies; the development of an organ-
ization structure and budger and
fiscal controls; the assignment of
responsibilities; the setting of work
standards; and the direction and
co-ordination of the work force,
It also requires a personnel man-
agement program in each agency
which contains the following es-
sential elements:

A. Planning. Work planning, in-
cluding the serting of job and
performance standards, pro-
vides the essential foundation
upon which the orderly plan-
ning of personnel needs can
be based. Personnel planning
should give consideration to im-
mediate and long-range staffing
requirements,

B. Persomnel Utilization. Available
manpower must be utilized
with maximum effectiveness.
Waork should be assigned in
keeping both with human needs
and rthe highest level of em-
ployee skill; the relationship
between the job and the person
as it affects employee perform-
ance and growth should be
recognized in planning work as-
signments. Full use must be
made of technological advances
as a supplement to available
human talent,

C. Servicewide Career Opportuni-
ties. Full recognition should
be given to the “one state serv-
ice” concept by supporting
such measures as servicewide
career opportunities, inter-
agency rotation, and liberalized
transfer practices.

0. Training. A planned program
is required to develop the em-
ployee knowledges and skills
necessary to meet the needs of
the agency and of state service,
and to keep abreast of constanr
advances in science and tech-
nology. Particular attention
must be given to developing
the managerial talent necessary
to cope with the increasingly
complex functions of state gov-
crnment.
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E. Performance Appraisal. All
employees should be made
aware of the extent to which
their work meets performance
standards for the job, and
should be given special recog-
nition when their performance
substaneially exceeds such
standards.

F. Employee Incentives, Manage-
ment should provide ncentives
and recognition for agency em-
plovees and should encourage
employee participation in such
interageney  activities as  the
merit award and work improve-
Ment programis.

G. Communications. Effective
svstems of communications
must be maintained o and
from the employees of an
agency, with other agencies,
and with the Governor's off-
ice. Within an agency, this can
be accomplished through meet-
ings and conferences and by
the effective use of supervisory
bulletins, agency newsletters,
and procedore manuals. Com-
munications between state
agencies can be further im-
proved through organized in-
teragency groups with common
managerial and technical re-
sponsibilities and chrough train-
ing acrivities that cross depart-
mental lines. Communications
with the Governor’s office will
continue to be maintained
rhrough the Governor's depart-
mental secretary, and through
participation in meetings of the
Governor's Council, and the
specialized commirrees which
supplement the council.

H. Grievance Process. The griev-
ances of emplovees should be
discussed and resolved ar the
lowest possible level,

I. Discipline. Through effective
supervision, high standards of
employee conduet should be
established and maineained, Dis-
ciplinary problems should be
deale with promptly and when-
ever possible they should be
resolved without the need for
formal action.

1.

J. Safety. Continuous attention
should be given to the improve-
ment of working conditions as
they relate to employee safety
and to the development of safe
working habits and attitudes.

K. Inspection and Evaluation.
Overall reviews or audits of
the personnel management pro-
gram should be made periodi-
cally by each agency, making
full use of the knowledge and
experience of line supervisors.

Top management must provide

overall leadership and followup
in personnel management so that
all concerned will be aware of the
importance of that function to the
successful achievement of agency
goals,
State Persomnel Board Responsibil-
ity. The State Personnel Board
has the responsibility for maintain-
ing a comprehensive merit svstem
program and for assisting manage-
ment in administering its personnel
management program, consistent
with merit principles. This requires
that the Board:

A. Provide support and assistance
to the agencies in carrying on
effective personnel management
programs.

B. Perform those personnel serv-
ices best accomplished on a cen-
tralized basis.

C. Administer an equitable state
salary program within the funds
appropriated by the Legislature,

D, Facilitate the fair and uniform
application of statewide person-
nel policies and standards in
fulfilling its constitutional and
statutory responsibilities,

E. Convey and exchange informa-
tion on matters relating to the
State’s personnel program, pro-
vide information to the Legis-
lature and remain responsive ro
the artitudes of the public and
of employees and employee or-
ganizations,

F. Report to the Governor on ac-
tivities, functions, proposals and
developments as they relate to
the State's personnel program.
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GAS TAX

Continved fram page 53 . . .

funds are audired by the State Con-
troller's office,

Within 60 days after the completion
by any city of a delegated gas rax
financed project for real property ac-
fquisition or construction or improve-
ment of any street, such city must file
with the department a final report in
such detail as the department may re-
quire. As provided in the Streets and
Highways Code, quarterly payments
of gas tax funds are withheld from
any city which is delinquent in the
filing of the reports required by the
statutes.

The joint responsibility placed upon
the cities and the State by the Streets
and Highways Code requires whole-
hearted and harmonious relacions be-
tween the officials of the cities and
the department in order to obtain the
greatest amount of benefit from the
expenditure of the gas tax funds and
to provide for the matorist maximum
value for each tax dollar he pavs. The
state representatives endeavor at all
times to work harmoniously with city
officials,

Summaoary

1. Generally, the “rules” to be used
with this subvention are as follows:

{(a) The Special Gas Tax Street
Improvement Fund must be
established,

(b} A realistic major city street
svstem should be selected by
the city council on the basis
of greatest general city im-
portance, subject to the ap-
proval of the department.
The proposed major city
street system should be in
accord with the city’s master
plan.

The system should be re-
viewed for possible revisions
at regular intervals,

2, In order to serve the planning
function as well as the fiscal require-
ments, each city is required to submit
a budget of the estimared expenditure
of gas tax funds recommended to be
made during the ensuing fiscal year.
No payment of gas tax funds can be
made to a city until its budget has
been approved.

3. A maximum of 40 percent of the
vearly allocation may be expended for

July-August 1960

maintenance. At least 60 per cent will
be expended for construcdon or right-
of-way on the major city street
system.

4. Ar the time of the preparation of
the budget, the general design is
usually considered; however, the pro-
posed geometric design should be in
sufficient derail to determine its ade-
t]uat:}*.

5. The statutes limit gas tax ex-
penditures to that portion of the street
available for use by vehicular traffic,
with cerrain exceptions, and to strue-
tures in, over, or under the streets
which are of direct and primary serv-
ice for vehicular traffic.

. Surveys, plans, specifications and
estimates of cost must be submitted to
and approved by the department be-
fore gas tax expenditures may be made
for street construction or improve-
ment.,

The function of the department’s
review of the plans and specifications
i5 to insure their legality, practic-
ability, economy and conformance
with accepred design principles. As
street  parking materially  decreases
capacity, impedes traffic flow and in-
creases traffic hazards, consideration
should be given to the restricting or
prohibiting of curb parking where
such practice restrict the safe and
orderly movemenrt of traffic.

7. Authority must be granted by
the department before a city may ad-
vertise for contract or perform work
by day labor.

8. Department approval must be re-
ceived before a contract may be
awarded by the city to other than the
low bidder or to the low bidder if
such bid exceeds the engineer's esti-
mate,

9. Cities must file with the depart-
ment annual and final reports cover-
ing expenditures of gas tax funds in
such detail as the department may re-
guire.

10, Cities delinquent in the filing of
annual or final reports are ineligible
for quarterly payments of gas tax
funds until such reports are filed.

Section 2107.5. Funds for Engineering
Aid to Cities

Sinece its establishment by the 19573
Legislature, this subvention has been
of considerable assistance to all cities,

especially the smaller ones. The pay-
ment for the 1958-59 fiscal year under
this sobvention was $1,150,000. The
obvious intent of this legislation was
to furnish additional engineering serv-
ices to the cites, not to replace other
funds previously used. Thus, many
smaller ciries are able to provide for
the first time the adequate engineering
services, including advance planning,
necessary to insure the economic ex-
penditure of their construction funds,

In most California cities, the various
available revenues are insufficient to
finance rthe improvement of com-
munity  service  traffic  facilities.
Revenue from the much needed 3;-
cent gas tax has been provided by the
legislation to help the cities finance the
cost of improving the streets of great-
est general city importance.

The services of the Division of
Highways are available at all times to
help in the formulation of street im-
provement programs and budgets so
that the cities and their people may
achieve the greatest possible benefit
from use of the % cent gas tax funds,

BIDDING CAPACITY OF
CONTRACTORS INCREASES

Although the number of contrac-
tors prequalified to bid on state high-
way projects decreased during the
1959-60 fiscal vear, the bidding ca-
pacity of those listed increased. On
June 30, 1959, there were 1,045 pre-
qualified contractors with a combined
bidding capacity of $2,115,174,500, On
June 30, 1960, 987 contractors were
prequalified with a combined bidding
capacity of $2,363,226,000,

42 HIGHWAY PROJECTS
ADVERTISED DURING JUNE
During June the Department of
Public Works advertised for bids on
42 highway projects with an estimated
value of §16,997,100. Since January
1, 1960, projects worth $235,260,300
have been advertised, Ninetv-one con-
tracts for $67,982,300 were awarded
during June and 36 contracts for $21,-
448,000 were completed. At the end
of June, 309 contracts were under
way with a total value of $432,599.-
300, establishing a new all-time high.
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Highway Commission Urges
Advancing of Interstate Schedule

The California Highway Commis-
sion has gone formally on record in
support of expediting the completion
of the national system of interstate
and defense highways under the es-
rablished federal-state partnership.

Ar its meering in San Diego on
June 20, the commission unanimously
adopted the following resolution:

WHEREAS, The 41,000-mile system
of interstate and defense highways
ariginally scheduled for completion in
1972 will provide great and needed
service to the public and to interstate
trade and commerce,

WHEREAS, This grear public works
program contributes so strongly to
full employment and to general eco-
nomic productivity throughour the
COUntry,

WHEREAS, Upon completion of this
interstate and defense highway sys-
tem, buile to modern standards, high-
way accidents and highway fatalities
throughout the system will be mare-
rially reduced,

WHEREAS, Federal-state partnership
has been most productive in promot-
ing the above benefits, and

WHEREAS, Since time is important
in producing and even increasing
these benefits to the people of all
srates,

NOW THEREFORE BE IT RESOLVED,
Thart this svstem of interstate and de-
fense highways shall be continued to
completion and, because of the ur-
gency of this program and the im-
portance of its cconomic and social
benefits, the time schedule shall be ad-
vanced to the maximum extent possi-
ble without departing radically from
the present needs formula and with-
out departing from the present fed-
eral-state partnership relationship.

Copies of the resolution have been
sent to interested agencies and organi-
zations, and to members of Congress
and other legislators,

The resolution was adopred on mo-
tion of Commissioner James A. Guth-
rie, seconded by Commissioner Rob-
ert E. McClure,

Cost Index Takes 2d-Quarter Upturn

An expected upturn in the Califor-
nia Highway Construction Cost Index
took place during the second quarter
of 1960. Costs in this quarter began
to reflect the acrual increases in wages,
materials and cost of financing which
oceurred during the last year. The in-
dex now stands ac 251.6, an increase
of 31.8 points or 14.5 percent over the
first quarter of 1960,

A prime cause in raising the index
to its present level was the increase
in the unit price of roadway excava-
tion. The determining factor for this
increase was a bid price of §1.70 per
cubic vard for roadway excavation on
one US 40 project in a hard rock area
of the Sierra Nevada Mounrains,
However, the index soll would stand
at 233.6 or 6.3 percent above that of
the previous quarter if this project
were to be eliminated from the cost
index computation,

The number of bidders per project
on all projects during the second quar-
ter dropped from 7.5 to 5.8, while, on
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the 20 projects of over $1,000,000 each
ineluded in the second quarter’s com-
putations, the average number of bid-
ders dropped from 10.5 to 65 In-
creases in costs had not previously
become apparent in unit prices due to
the keen competition among contrac-
tors, which had been more than soffi-
cient to offser the upward pressures.

FREEWAY CONTRACT AWARDED

The State Department of Public
Works has awarded a $3,806,235.40
contract to Perer Kiewit Sons' Co.,
San Francisco, for construction of 1.1
miles of eight-lane freeway on the
MacArthor Freeway (US 50) be-
rween San Pablo Avenue and Broad-
way, Alameda County.

Included in the project is construc-
tion of nine rraffic separation and
ramp structures including bridges
which will take the freeway over
Webster Street, Telegraph Avenue,
Grove Street, West Sereet and Market
Street.

Judges Crack Down
On Sign Vandalism

The courts in the San Joagquin Val-
ley are taking an increasingly stern
attitude towards persons who malici-
ously destroy traffic signs, judging
from two recent incidents in which
the boys who knocked down and dam-
aged highway signs were given severe
penalties, including jail sentences.

In Kings County, rwo 20-vear-old
vouths were recently sentenced by
Judge Walter W. Wilson of Hanford
to 45 days in the county jail for knock-
ing over with their car or pulling our
15 road signs on various roads berween
Lemoore and Hanford, including State
Highway 198. They also were appre-
hended stealing hubeaps and part of
the sentence was for thar offense.

The signs they removed or dam-
aged included a speed limir sign, five
railroad crossing warning signs and
nine stop signs, all important traffic
safety devices, the absence of any one
of which could cause a fatal accident.

Judge Wilson senrenced each youth
to 225 days in jail on 15 counts of ma-
licious mischief, with 210 days sus-
pended on the condition that they pay
an estimared $208 for the cost of the
damaged signs. The signs were the
property of the Stare, the County of
Kings, the City of Hanford and the
Southern Pacific Railroad Company.

In Fresno, Municipal Judge George
W. Huffman recently imposed an
even more severe penalty on three 18-
vear-old Fresno County youths who
wrecked SCHOOL signs, STOP signs
and YIELD signs at seven intersections
and damaged seven mailboxes. Two of
the vouths received sentences of 120
days in jail, while the third was sen-
tenced to 30 dayvs.

In addition, each defendant was
given a 180-day suspended sentence
on each of three counts, placed on
three wears’ probation, ordered to
make restitution and had his driver’s
license suspended for two years. A
fourth youth’s case is still pending in
the juvenile court.

The State Division of Highways
has called for bids on a 13.3-mile free-
way job on US. Highway 99 south
of Bakersfield in Kern County.
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Twenty-five years ago. The follow-
ing items appeared in the July and
August 1935 issues of California High-
ways and Public Works.

DRASTIC RESTRICTIONS

On June 3, §15.234.200 for work
on roads and highways was appor-
toned to California our of the §4,800,-
000,000 Emergency Relief Apportion-
ment Act of 1935, . . Federal regula-
tions are so drastic that an entirely
new type of construction procedure
must be adopted if the federal money
is to be used in highway construction.
.« » Regulations received to date re-
quire a maximum of 31,400 per vear
per man for labor, matenals, and
incidenrals  (Division of Highways
studies show cost per year per man
is two and one-half to three times
this limit); further, 90 percent of all
labor employed must be taken from
relief rolls in the vicinity of the work,
which limiss the amount of skilled
labor that may be used, and projects
must be selected from localities where
rehief labor is available,

Building Fill By Blast ., . .

Engineers have saved the State §20,-
000 by moving granite ledge rock into
Partington Canyon on the Carmel-
San Simeon highway instead of build-
ing a bridge or culvert. Large picces
of rock blasted from the present road
in 1923 formed a porous fill which
permitted the peak runoff of the
stream to pass through the interstices.

It was therefore conceived thar
with much more of this ledge rock
available when excavating for the new
road, it would be advisable to raise
this present rockfill some 25 feer and
place thereon the ordinary roadway
embankment fill material.

The result was enurely successful.
Some 25,000 cubic yards of ledge
rock was blown loose, most of which
was catapulted to position below, The
balance, lying on the present road,
was broken further and moved to po-
sition.
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Commission Tours
North, San Joaquin

The regular monthly meetings of
the California Highway Commission
for Mayv and June were extended by
two davs and four days, respectivelv,
in the form of inspection tours of
state highways in northeastern Cali-
fornia and the San Joaquin Valley.

*The commission feels these inspec-
tion trips are very educadonal,” said
Director of Public Works Robert B.
Bradford, chairman of the commission.
“We not only ger a firsthand look
at the routes on which planning and
financing are under considerarion, but
we also benefit by personal visits with
local officials and civie leaders who
are in the best position to express the
needs and desires of their communi-
tes.”

After completing the regular
agenda in Sacramento on May 25, the
commission left for a trip to Plumas,
Lassen and Modoc Counties, The trip
covered portions of US 395, US Al-
rernate 40, State Sign Route 89, State
Sign Route 36, US 299, State Sign
Route 139 and US 99L.

The commission met with local
officials and commuonity  leaders at
Portala, Quincy, Susanville, Alruras
and Mineral.

Following its June meeting in Sac-
ramento, the commission headed south
on US 99 on the afternoon of June 24
for a seven-county tour of the San
Joaquin Valley,

The commissioners stopped in Mo-
desto, Merced and Madera during the
afternoon for brief meetings wirh
chamber of commerce groups and
were guests of the Fresno County and
City Chamber of Commerce at a din-
ner meeting in that city,

The Saturday schedule incloded
stops in Firebaugh, Coalinga, lunch ar
the Lemoore Naval Air Station (Le-
moore and Hanford Chambers of
Commerce), Visalia, and Giant Forest
in Sequoia National Park (dinner).
Most of Sunday was devoted to a trip
along Stare Sign Route 180 to Cedar
Grove and other points of interest in
the Kings River Canyon.

The tour ended on Monday in
Bakersfield, after 2 midmoring stop
in Porterville. The final evenr was a

Stuart R. Davies J

Stuart R, Davies, Supervising Flec-
trical Engineer with the Division of
Architecture died on June 23 from in-
juries suffered in an auto accident.
Mrs. Davies, who was also injured in
the aceident, died on June 26.

Davies, 64, joined the division as a
junior electrical draftsman on August
27, 1919, In 1923 he moved to Los
Angeles where he worked for a year
as an electrical engineer for the Allied
Architects Association,

He then worked for several vears
with the Latourette-Fical Company in
Sacramento and in the Bay area. Dur-

ing the depression era he worked for
various contractors and archirects do-

ing electrical engineering work.

In August 1935 he returned to the
division for six months during which
time he performed the electrical work
on the old Motor Vehicles Building
and the Public Works Building.

Except for a short leave of absence
prior to World War [I, Davies was
with the division continuously since
May 1936. In 1938 he was appointed
assistant electrical engineer,

It was at that time that he did the
electrical plans for the Business and
Professions Building. He made all the
drawings, prepared the estimates and
wrote the specifications.

He was appointed supervising me-
chanical and electrical engineer on De-
cember 1, 1949, recently rentled
supervising electrical engineer,

Mr. and Mrs. Davies are survived
by a daughter, Mrs. Eleanor Bryant of
Sacramento, and two grandchildren.

Andrew Louargand, senior electri-
cal engincer, has been named acting
head of the Electrical Section, Sacra-
mento office.

luncheon meeting with the Greater
Bakersfield Chamber of Commerce.

Arrangements for the San Joaquin
Valley tour were made by Chester H.
Warlow of Fresno, vice chairman of
the highway comunission. The com-
missioners were accompanied by sev-
eral members of the Division of
Highways staff,
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FOREIGN ENEINEERS STUDY DIVISION OPERATII]NS

Part of the 40-man British team of municipal troffic engineers and represenfolivas of the British Ministry

of Tronsportation pouse for o Phuln before foking off on o bus four of los Angeles freeways. District Vil

personnel whe conducted the four wera (beginning extreme loff) E. T. Telfard, Assistant State MHighway

Engineer, A, L Himelhoch, District Enginear (Operations!, Jock Eckhordf, Assislant Distriet Engineer
{Traffic), and George A, Hill, Distrief Engineer (Flanning].

Officials and engineers from Great
Britain and the Philippines were
among those who inspected and stud-
ied the construction activities of the
Division of Highways during the past
three months.

A 40-man team of municipal traflic
engineers, officials and representatives
of the British Ministry of Transport
visited Districe VII headquarters in
Los Angeles on May 3 as part of a
rwo-week United States tour. The
group was under the sponsarship of
the British Cement and Concrete As-
sociation, London. The team was
briefed by District VII engineers and
taken on a tour of freeways in the Los
Angeles area.

Felix C. Codilla, Staff Civil Engi-
neer, for the Philippines Department
of Public Works and Communications,
was with the Division between No-
vember 5, 195% and June 1 of this year.
He spent most of his time in Los An-
geles consulting with engineers on ad-
vance planning, traffic, design, con-
struction, maintenance and equipment.
He also conferred with the District IV
staff in San Francisco.

During May Codilla visited the
headquarters office in Sacramento
where he corsulted with engineers
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and Department of Public Works ad-
ministrators on the statewide aspects
of the highway program. He sat in on
a Highway Commission meeting and
discussed administrative problems with
the other agencies of the department
which included the Divisions of Ar-
chitecture, Contracts and Rights of
Way and San Francisco Bay Toll
Crossings,

Deputy State Highway Engineer C. E. Waite (left)
greets Felix C. Codilla, S5taff Civil Engineer for the
Philippines Deportment of Public Works and Com-
munications during the latter's slay in Sacramento.

Supervising Agent
Trenholm Retires

July 1, 1960, District VII Supervis-
ing Right-of-way Agent Kenneth
Merrill Trenholm retired from state
service, colminating a 15-vear career
with the Division of Highways.

Trenholm was born in Nova Scotia
on March 14, 1904
and came to Cali-
fornia in 1911,
Following early
schooling at Los
Angeles Polytech-
nic High Schoal,
he began working
at the Title Guar-
antee and Truost man
Company of Los % M TRENHOLM
Angeles in 1923 and held such posi-
tions 45 engineer, searcher, title exam-
iner and unit officer. He joined the
Title Insurance and Trust Company
in December 1942 when the two com-
panies merged. Later he became assist-
ant manager of the Land Department
of Pacific Western Oil Corporation.
On July 1, 1945, he entered state serv-
ice with the Los Angeles office of the
Division of Highways.

One of Trenholm's first jobs with
the Division’s Right-of-way Depart-
ment was the acquisition of properties
for the Terminal Island Freeway.
Since that rime he has been engaged
in extensive land purchases hand in
hand with District VII's huge frecway
building program. During the past 10
vears, both as senior right of way
agent and supervisor under Metro-
politan District Right-of-Way Agent
Harold Leonard, he and his present
staff of 50 agents have been responsi-
ble for right-of-way expenditures
amounting to between 50,000,000 and

75,000,000 annaully.

Kenneth and his wife, Ruby Bick-
ford Trenholm, a veteran employee
of more than 32 vears' service with
various state agencies, reside in Ar-
cadia. They have one son, Warren
Kenneth Trenholm, of El Monte. Fol-
lowing their double retirement, the
Trenholms plan to travel the United
States in a rrailer.
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A. . GRIFFIN RETIRES . .

When A. D, Griffin, Assistant Dis-
trict Engineer and Executive Assistant
to Assistant State Highway Engineer
Edward T. Telford of District VII,
retired on August 1, 1960, he termin-
ated a career with the Division of
Highways that be-
gan more than four
decades ago, in
1915.

His tenure of
service spans the
critical vears of
highway develop-
ment in the State
of California from
the second $15.-
000,000 road-building bond issue of
1915 to the present pay-as-you-go
highway budger amounting close to
$600,000,000 annually. In his time,
California’s motor vehicle registration
has soared from 163,795 in 1915 to
B,000,000 in 1960; state highway mile-
age from roughly 3,000 to 14,000, state
population from 2,500,000 to more
than 15,000,000,

A, D, Griffin was born in Attleboro,
Massachusets in 1892 and came to Cali-
fornia as a young man in 1910, In 1917
he graduated with the bachelor of
arts degree in civil engineering from
Stanford University after a brief per-
iod of employment with Districe VII
of the Stare Division of Highways in
1915 (then Division VII of the Cali-
fornia Highway included the counties
of Los Angeles, Ventura, Orange, San
Diego, and eastern Kern Counry south
of Mojave). Subsequently he held
positions in Division V at San Luis
Obispo (1917-19), in Oregon with the
Highway Commission (1919-21), and
in California, again in Districe VII
{1921 and thereafrer).,

Early in his career Griffin was resi-
dent engineer on a day-labor project
at Point Mugu on the Pacific Coast
Highway in Ventura County; the
famed Hauser Contract in the vicinity
of Big Sycamore Canyon, in 1923 the
second largest roadbuilding project
ever attempted in the State of Cali-
fornia (see “The Spectacular Hauser
Contract” by A. D, Griffin, California
Highuways, Oct. 1924); the Camarillo-

A. D. GRIFFIN
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.WITH STATE 45 YEARS

Ventura Reconstruction Project (see
“Some Interesting Problems Solved on
Ventura County Reconstruction Proj-
ect,” by A. D. Griffin, California
Highwayy, Sept. 1926); the Oxnard
Coast Route (Oxnard to Hueneme
Road), an experimental pavement
project (see “Experimental Pavement
Sections on Oxnard Route,” by A, D.
Griffin, Califernia Highways, March
1927); and a paving job through the
City of Laguna Beach (1927). Called
in from the field in the latter vear, he
was assigned to direct charge of the
district's plan preparation program for
highway and freeway construction
until 1947, From 1947 to date he has
had general administrative duties, in-
cluding responsibility for publicity
and public information contaces,

He is particularly interested in the
problem of “backlash™ injuries result-
ing from rear-end collsions, Fle has
studied the value of head and neck
supports on the backs of automobile
seats, and has made several experimen-
ral models for his own car.

Combining the rarely relared ralents
of engineer and journalist, Griffin has
been uniquely successful in translating
the technicalities of highway engineer-
ing into clear expository prose. Peri-
adicals ranging through the trade mag-
azines, general circulation newspapers,
technical and engineering journals,
bulletins, brochures and pamphlers,
press releases, and the California High-
ways and Public Works magazine,
contain hundreds of articles anthored
or edited by Griffin. A representative
few would be the following, from
California Highways and Public
Works: Sidewalk ‘Supers, May-June
1952; Hollywood Freeway, Sepr.-Oet,
1954; Proposed Arroye Seco Parkway
Extension to Los Angeles Business
Center Through Elysian Park, Octo-
ber 1940y Major Construction Under
Way on Coast Highway Through
Malibu Raneh, March 1938. Opening
of Newport Overbead Solves Bad
Traffic Problem, January 1937; New-
port Beach Grade Separation Plan In-
cludes Tawo Bridges and Ramps, Feb-
ruary 1936; and Heospital Chief Says
Improved Highway Has Ended Acci-
dents, July-August 1933,

Associate Engineer
J. C. Adams Retires

John C. Adams, Associate Highway
Engineer with District V in San Luis
Ohispo, has retired afrer 31 years with
the State.

Adams entered Civil Service in 1928
as an assistant resident engineer with
the Division of Highways, District
111, with headquarters in Sacramento.
While there he worked on asphalt
concrete  projects in North Sacra-
mento and ar Clear Lake in Lake
Counry.

He transferred to District V in
1929, became assistant highway en-
gineer in 1930 and was appointed as-
sociate highway engineer in 19346,

Adams was resident engineer on the
first four-lane divided highway in Dis-
trict V. This was known as the Mon-
tecito Parkway and extended between
San Ysidro Road and Olive Mill Road
on US 101 in Santa Barbara County,

Mr. Adams’ main hobby is trout
fishing which he intends to pursue
actively after his retirement.

It is not surprising that Griffin's in-
terests run to literature and books
because of his writing background. He
is a bibliophile and collector of incu-
nabula, with his main interest lying in
Californiana. Among his library of
2,000 volumes are several which he
treasures above all the others. These
are worthy of mention. General |. C.
Fremont's Memoirs, 1887; Herbert
Hoover's translation of Agricola’s De
Re Metalica, 1912, together with an
original Latin edition of 1561; and a
Latin-rext Bible printed by Nicolaus
Kesler, 1487,

With his retirement and the many
leisure hours before him. A. D. Griffin
will continue his current researches
into safe driving, a subject he has
written many articles on of late, and
will do some free-lancing. With his
wife, the former Bessiec Ramsey, whom
he married in 1919, he will maintain
his two residences at 411 5. Westmore-
land Awvenue in Los Angeles, and 1863
Carmelita Street in Laguna Beach.

The Griffins have two sons, A. D,
Griffin, Jr., and Bill Griffin, both engi-

neers.
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Division Announces
Recent Retirements

Headquarters Office

Martin A. O'Brien, Highway Signing
Supervisor, 26 vrs.

Katherine 1. Reid, Delineator, 16 yrs.

District |

James A. Giacomini, Associate High-
way Engineer, 6 vrs.

Distriet 1l

Roy C. Cormick, Highway Engineer-
ing Technician, 11 yrs.

George Sanderson, Assistant Highway
Engineer, 20 vrs.

District IV

LeRoy R. Cardwell, Carpenter 1, 25
VIS,

Ira G. Pearsall, Highway Leadingman,
20 yrs,

Risto J. Spremo, Groundsman, 12 yrs.

District V1

Carl W. Hurlbur, Highway Foreman,
31 yrs.

District Wl

Gerald Dowling, Senior Delineator,
il yrs,

Edward Owens, Hwy. Equip. Oper.
Lab., 27 y1s.

Peter V. Rodriguez, Laborer, 31 wrs.

Rafael L. Verdugo, Associate Right-
of-Way Agent, 27 yrs.

District W11l

Hilcon V. McDonald, Highway Fore-
man, 31 vrs.

Drury P, Wieman, Highway Fore-
man, 27 vrs,

District X
Merrill E. Jones, Laborer, 32 vrs.

District Xl

Philip DiGruttola, Laborer, 15 v,

Adolphus E. Hopkins, Hwy, Equip.
Oper. Lab., 30 yrs,

State-owned Toll Bridges

Alexander Robertson, Structural Sreel
Painter, 20 vrs.

Thomas R. Shannon, Strucroral Seeel
Painter, 20 vrs.

Headquarters Shop
Thomas F. Doud, Heavy Equipment
Mechanic, 24 vrs,
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PAINTING BRIDGES GREEN COMBINES BEAUTY, UTILITY

Many of the steel bridges on Cali-
fornia’s highways will soon be painted
green to present a more pleasing ap-
pearance and ro blend with natural
colors of adjacent terrain and foliage.

This announcement was made by
Governor Edmund G. Brown at his
June 6 press conference on the basis
of a repore {rom Director of Public
Works Robert B, Bradford. Bradford
said the Division of Highways has
adopted specifications for new green
paints, which unlike previously used
greens, will be durable enough for
California's varied climare.

Frequent and costly repainting has
been required with green paints used
in the past, which is why they have
been used so seldom, Bradford said.

“Afrer extensive tests by our Bridge
and Materials and Research Deparr-
ments,” he reported, “we have con-
cloded that the new paints will be sat-
isfactory from a cost and maintenance
standpoint, and we are sure the new
color will be an eve-pleasing change
for bath motorists and nearby resi-
dents,

“We are very pleased,” he added,
“ro be able to combine beauty and
utility in our bridge maintenance pro-
gram,”

In coastal regions, where bridges are
subject to arrack from sale-laden mois-
ture, a new vinyl-type green paint
will be used. In the interior of the
State, steel bridges will be painted
with a new green paint similar to that
used in rhe past but with revised pig-
ment components.

Nearly all of California’s steel high-
way bridges are now painted with an
aluminum paint which is a silver color.

The following nine bridges in
widely separated areas of the state will
be painted green this vear under the
regular bridge maintenance program:

The Noyo River Bridge on Sign
Route | south of Fort Bragg, the Mad
River Bridge on US 101 north of Ar-
cata, the Salinas River Bridge on
the Monterey-Salinas Highway near
Hilltown, the Beaumont Overhead on
US 60-70-99 near Beaumont, the
Kaiser Road Overhead on the San Ber-
nardino Freeway east of Colton, two
Santa Ana River Bridges on Sign

Route 3§ near Redlands, and two
Clear Creek Bridges on US 99 south
of Redding.

Bradford said other bridges will be
painted green in subsequent vears as
protecrive painting becomes neces-
T

Most of the new bridges now on the
drawing hoards, or those on which im-
provements are planned, will also be
given green finishing coats, Among
these are the San Pedro-Terminal
Island suspension bridge which will be
Southern California's first toll bridge,
and the Sacramento River Bridge on
U5, Highway 99 at Redding, which
is being widened,

In addition to satisfactory durabilicy
characteristics and improved appear-
ance qualities, the new paint offers ad-
vantages in the application process.

The only really satisfactory method
of applyving leafing aluminum paints is
sprayving, Bradford said. Spray appli-
cation is difficult on heavily traveled
highways or in major population cen-
ters, he explained, because of the dan-
ger of paint damage to vehicles and
adjacent buildings and property. The
new paints, however, can be applied
by brush or roller as well as by
spraying.

Commission Adopts

Two Sierra Routings

The California Highway Commis-
sion at its July meeting in San Diego
adopted freeway routings on two
Sierra Nevada highways.

One adoption covers a 9% -mile re-
location of the Carson Pass Highway
(Sign Roure $8) berween 2.9 miles
east of Picketrs, Alpine County and
the Nevada state line.

The other covers a new routing for
27 miles of the Sonora Pass Highway
{(Sign Route 108) in Tuslumne County
berween one mile east of Sonora and
McCoy Saddle.

A public meeting on the Carson
Pass routing was held by the Division
of Highways at Markleeville in Janu-
ary; a similar meeting on the Sonora
routing was held in March at Twain
Harre.

California Highways and Public Works



District V Marks

Dolliver Retirement

William 8. Dolliver, City and Co-
operative Projects Engineer for Dis-
trict V, San Luis Obispo, retired June
30 after nearly 33 vears of service with
the California Division of Highways,

Associate Highway Engineer Del
Roberts, also of
District V, has been
promoted to the
post vacated by
Daolliver.

Born in Helena,

Montana, Dolliver
attended local
grammar  schools,

: spent two years ar
W. 5 DOLLIVER e University of
Wisconsin and received his degree in
agriculture from the University of
Montana in 1917, He received a com-
mission in the Coast Artillery Corps
the same yvear and served with the
ALEF. untl March of 1919,

Upon his return
from France, Dolli-
ver worked in
Montana for the
Bureau of Public
Roads and the Na-
tonal Parlk Service
on location and
construction worl,
and various land
appraisal and irri-
gation projects,

In 1923 he came to work for the
California Division of Highways as a
draftsman for a short time, and, except
for two vears spent with the Bureau
of Public Roads, he has served with
the division since 1925, He progressed
from draftsman to locating engineer,
resident engineer, to his present as-
signment as City and Co-operative
Projects Engineer for District V,

The Dollivers have two sons, James
and Roger. James received his Ph.D.
from Cornell University this vear and
Roger is a first lieutenant in the U.S.
Air Force.

Retirement plans for the Dollivers
call for relaxation ar their mountain
retreat at Lake Coeur d° Alene in
Idaho on their 160 acre ranch. Also on
the agenda for the next few years are

DEL ROBERTS

July-August 1960

TWENTY-FIVE-YEAR AWARDS

Employees who received twenty-five-year awards since those listed
in the May-June Edition of California Highways and Public Works

Headquarters Office
Daris Weaver

District |
George D). Hanson
Mathew A, Koskela
Bernard A, Whittaker

District 1l
Byron F. Clarke

District IV
Charles P. Della Maggiora
Philip Antonio Karst

District V
Russell H. Massengale

District Vil
Robert Wendell Anderson
Charles E. Dresser

DUMBARTON BRIDGE TOLLS
COLLECTION IMPROVED

Another improvement in the collec-
tion of tolls has been put into effect
ar the Dumbarton Bridge. Hererofore
tolls were collected from one small
booth situated in the center of the
roadway at the lift span. Now a rem-
porary toll plaza with three taoll
booths has been constructed ar the
east approach so that two toll booths
can be operated in one direction dur-
ing peak periods,

Whenever a lifr is made for naviga-
tion, the lift span operator norifies the
toll plaza and all three toll booths are
manned to take care of the subsequent
surge of traffic. Response from com-
murers has been favorable,

a trip through the United States and
Mexico and a tour of Spain,

Roberts has worked in District V
since 1953 as resident engineer on free-
way construction projects and as su-
pervisor of a f[‘Euway design section.
He previously worked in the Surveys
Department of Districr V1I, Los An-
geles, and had prior experience with
the Colorado and Nevada Stare High-
way Departments,

District VIII
Evan G, Bower
Ralph Serser
George C. Sommer

District X1
Taft Macias

State-owned Toll Bridges
Harold A. Wood

Headquarters Shop
Manuel Anderline
Albert U, Mullnix

Shop 11
Edward G. Schurt

ARCHITECTURE JOB TOTAL
FOR YEAR %$73,200,000
Construction projects authorized by
the Division of Architecture during
the 1959-60 fiscal vear totaled $73.-
200,000, incloding  §4,100,000  for
which plans were developed by pri-
vate architects. Approximately 2.7
percent of the above program was for
day labor, including several large
commitments for restoration of his-
torical monuments, This small per-
centage of day-labor work is in line
with the policy of maximum alloca-
tions to contract construction which
was established several yvears ago. Also,
during the 1939-60 fiscal year $88.-
300,000 of conrracts were accepted by
the direcror. These contracts mvolved
change orders of less than $1,000,000
—percentage-wise less than 1.1 percent
of the total,

Public school construction applica-
tions submitted to the Division of Ar-
chitecture in June totaled §23,600,000,
bringing the 1959-60 fiscal year total
to §313,200,000, the second largest
vear recarded since the inception of
the Field Act.
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PUBLIC WORKS BUILDING

FRANK A, CHAMBERS .
RUSSELL 1. COOMEY. .
HARRY D. FREEMAM

STATE OF CALIFORNIA

EDMUND G. BROWN, Governor

DEPARTMENT OF PUBLIC WORKS
1120 N STREET, SACRAMENTO

ROBERT B, BRADFORD . . . . Director

. Chief Depuly Direclor 1. F. BAGSHAW . . .
Depufy Director (Managemanfi JOHN H. STANMFORD .
. Deputy Director (Planning) 5. ALAN WHITE

. Assistant Director
. Azsistant Directar

D;puﬂmm:i Personnel Officer

DIVISION OF HIGHWAYS
. C. WOMACK . . . State Highway Engineer, Chief of Division CALIFORNIA
! . , il HIGHWAY COMMISSION
CHAS, E. WAITE . Depuly State Highway Engineer Right-of-Way )
1, P, MURPHY Depuiy Staie Highway Engineer  FRANK C. BALFOUR . Chief Right-of-Way Agen| ROBERT B. BRADFORD . Chairman and
1 W. TRASK . Assistand Stale Highway Enginesr . F. WAGHER Deputy Chief Right-of-Way Agent Director of Public Works
L A LEGARRA . . Assistant Siate Highway Engineer ~ RUDOLF HESS . . . . . . Assistant Chiet CHESTER H., WARLOW, Vice Chairman
LYMAN R. GILLIS . Assstant Sale Highway Engineer % % 1. PIANELT} - ! o Fresno
1 E. McMAHON | . Assistani State Highway Engineer R : JAMES A. GUTHRIE San Bernarding
E R. HIGGINS . : . Compirolier District IV
FRANK £ BAXTER Mainfensnce Engneer ). P. SINCLAIR . . Assistant State Highway Enginser ROBERT E. McCLURE Santa Monica
; : ARTHUR T. LUDDY . Sacramento
L L. FuNK . . . Planning Enginser Disteict VI ;
MILTON HARRIS - Consfruction Engineer £ T. TELFORD Assistan! Skate Highway Enginser ROGER 5. WOOLLEY . San Diego
7. M. HVEEM . Materials and Research Enginzer Biierits ¥ngimenrs JOHN 1. PURCHID Hayward
t IsFrn X
H. B. LA FORGE . Engineer of Federal Secondary Roads SAM HELWER " Disirict 1, Eureka JACK COOPER, Secrefary Sscramanio
GEQ. LAKGSNER . Engineer of Design "¢ "Myigs Bistrict {1, Redding
SCOTT H. LATHROP . Personnel and Public Information ALAM 5. HART . . Districi 111, Marysville
H. C. McCARTY . « + . Dffice Enginesr L. A WEYMOUTH . . . District IV, San Francisco
E. J. L. PETERSON . Program and Budget Enginesr R, A HAYLER . . . . . District I, San Francisco
F. M. REYROLDS . Planning Survey Engineer A, M, HASH District ¥, San Luis Oblspo
EARL E. SOREWSON . Equipmeni Engineer W, L WELTH . . . District Y1, Fresmo
G. M. WEBE . . Tralfic Englnees A, L HIMELHOCH . District V11, Los Angeles
M, H. WET . EI'I-'EFJ'IE![ of Cir'f and tﬂ'mfiﬁﬂ FTQHCH EEﬂ?GE A HILL F - T_Hstrn:! |.I'||J Los .ﬂmgelbes
: 3 . C. V. KAKE . District V111, San Bernarding
A L ELLIOTT Bridge Enginesr—Planning i i
y E. k. FOLEY [istrist X, Bishop
L. C. HOLLISTER | Projects Enginser—~Carquinas JOHN G. MEYER District X, Stocklon
I. 0. JAHLSTROM . Bridoe Engineer—Operations ). CEKEMA . . . District XI. San Diego
DALE DOWNING . . Bridge Engineer—3outhern Area HOWARD C. WooD . . . Bridge Engineer
R. R. ROWE . Bridge Enginesr—Special Studies State-owned Toll Bridges
DIVISION OF CONTRACTS AND RIGHTS-OF-WAY (LEGAL)
ROBERT E. REED . . . . Chief Counsel
GEORGE €. HADLEY Assistant Chief HOLLOWAY JOMES . Assistant Chief HARRY S, FENTON . . Agsistant Chief

DIVISION OF SAN FRANCISCO BAY TOLL CROSSINGS

NORMAN C. RAAB
BEN BALALA

Chief of Division
Principal Bridge Engineer

HUBERT 5. HUMTER
EARL 'W. HAMPTON
Depuly Chief, Architeclure and Engineering

HEADGQUARTERS OFFICE
ARTHUR F. DUDMANH . . Assiglaml Slate Archifeci
CHARLES M. HERD . Chief Construction Enginesr
WILLIAM R. VICK

Principal Archifect—Project Management
[AH LEE WATSON . Supervisor of Project Co-ordination
THOMAS CHIMK ,  Supervisor of Scheduling and Control
WILLARD E. STRATTON

Supervisor of Professional Services

HENRY R, (ROWLE . . Adminisirative Service Officer
CARLETON L. CAMP . . . . . Principal Archifect
CLIFFORD L. IVERSON . Chief Architectural Draftsman
EDWARD G, SCHLEIGER | Principal Estimator

Deputy Chief, Administrative
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ANSON BOYD

DIVISION OF ARCHITECTURE

GUSTAY B. VEHN . Chief Specification Writer
ALLEH H. BROWMFIELD . Supervising Structural Engineer
0. E. ANDERSOM . Supervising Mechanical Engineer

LOS AMGELES OFFICE

JOM MERET . . . . hssistant Siale Architec)
THOMAS LEWARDOWSK]

Supervisor of Project Managemant
JAMES A, GILLEM Principal Architect

CHARLES PETERSON . Principal Struclural Englneer
RAYMOMD 1, CHEESMAN . Chief Architectural Draflsman
ROBERT 1. FALEN . Superyising Estimater
HERRY C, JACKSOM . . Supervising Specificafion Wriler

CHARLES W, RHODES
Supervising Mechanical and Elecirical Enginger

State Architect, Chief of Division

AREA COMSTRUCTION SUPERVISORS

THOMAS M. CURRAN . Area |, Qakland
L WILLIAM CODK Area 11, Sacramento
CLARENCE T, TROOP Area 111, Los Angeles

AREA STRUCTURAL EMGIMEERS
SCHOOLHOUSE SECTION

MAMLEY W. SAHLBERG .
M. A EWING
ERHST MAAG

Area |, San Francisco
Area 1, Sacramento
Area |11, Los Angeles



“ROLLER SKATING ON THE
STATE HIGHWAY"

“Press dispatches report thot “skating
rinks in San Moteo County ore deamed
te o natural deoth, judging fram the
avidity with which the young folk of
the peninsula fowns hove token up the
fod of utilizing the new state highwoy
far roller recreation. Moonlight skating

1960

parties ore quite the common thing on
the new smooth surface of El Camine
Real. A party of young people from
South San Froncisco skoted six miles 1o
Easton one evening, built a big bonfire
ond served coffee and coke’.”—from
Califarnia Highway Bulletin, May, 1913,

Easton was incorporated into the City
of Burlingame in 1914, so the skaters

1914

must hove fravelled over the section of
paving in Son Bruno shown in this 1914
picture, Highway surfaces in those daoys
were better for roller skoting, because
the practice of deliberately roughening
them to lessen skidding hod not yet been
odopted. Locking ot the 1960 view of
this same spat, skating obviously would
be out of the guestion an this road today.
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