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The Pasadena Freeway—And Others

"The Freeway System Is a Persuasive Example of the
Need for Adequate Metropolitan Planning”

(Reprinted from the Los Angeles Times editarial page, Dec. 31, 1960)

People who drive the Pasadena Freeway probably never
give a thought to its age; they may even think it has been
there as long as the Arroyo Seco, which parallels it for
about five miles,

Yet the Pasadena Freeway (it used to be called the
Arroyo Seco Parkway) is only 20 years old, and the
precty Rose Queen who cur the ceremonial ribbon in
December, 1940, participated in the anniversary celebra-
tion the other day looking hardly a year older.

The Pasadena was the first of the freeways, the proto-
type of the Southern California system. It was a compro-
mise of plans and counterplans; it has bends in it that
would get a present-day highway engineer burned for
heresy; and wirhal—as its 70,000 daily drivers will testify
—it still is the pleasantest short freeway haul of the de-
veloping system. One of the reasons that it is almost
ulcer-proof, despite the flowing script of its reverse curves,
is thar the great trucks have been rigorously excluded
from it. Its access roads belong to 2 more innocent era,
when cruising speeds were farther from the sound barrier,
but the Pasadena Freeway has risen above its disabilities
and serves is 70,000 daily cars almost as well as the
27,000 it was designed for,

Meil S, Petree remarked at the anniversary celebration
that another 20 years of freeway development lies ahead.
The system presumably will catch up with the popu-
lation 40 vears after the bank of the arrovo was paved.

If this remark feeds the fires of impatience, it should
not, For it is quite likely that the first 20 years of freeway
buitlding were the most trying, and thar the improvemens
from now on will be fast and striking, Within five years
there will be some operating additions to the nerwork
which will radically change the traffic patterns of the met-
ropolitan area—and for the better.

Critics of the system have been premature and unjust.
They began to find fault with the system hefore it was a

system. They could prove to anyone wha would listen
that the Hollywood Freeway's regular jams showed the
freeway plan would not work. This was like complaining
of a new power plant’s capacity before all the generators
were installed. The wonder is that the Hollywood Free-
way has served so well,

Within the next year the loop of the Golden Stare Free.,
way will be in operation, crossing the Pasadena, 8
Bernardino and Santa Ana Freeways and ending av r
Harbor Freeway until it is continued to Santa Momw.
The effect of this loop on the Hollywood Freeway may
be startling, The truck traffic which has plagued it will
mostly flow naturally into the other route and the traffic
through the central city will ease,

Much has been said about the need for adequate
planning for the metropolitan area. The freeway system,
it seems to us, is a persuasive example of the usefulness of
such planning. The eritics forgor thatr the grander the
plan the longer the period of execution. The freeway
systemn could not have been put together instantly even if
the funds (it is a pay-as-you-go project) were always
available, although rhe Southern California network might
be several vears ahead of its present schedule if there had
always been enough money,

It will never be a perfect system—what svstem is? Bur
it will be an achievement of much forethoughe by govern-
ment agencies and groups from the state to the neighbor-
hood level, It would be folly to scrap the grand plan now
with the argument that the inadequacy of the parts pre-
cludes the adequacy of the whole.

If that argument were acceptable, all metropolitan
planning would be futile. Worse than that, planning would
make chaos more chaotic, because the critics of a plan
asually have anorher plan to impose on the one they are
rejecting, like those birds that return annually to build 2
new nest on last season’s rickery remains.
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FROMT COVER—Example of highway lendscaping en
LS, Highwey 101 ef Cabrille Boulevard interchonge,
Sonfa Barbora. Planting was completed in fall of 1957;
includes ivy ond fceplant ground covers, acacia, lan-
tena, bovgoinvilleo, ond Joponese creeper. Tress n
foreground are native sycemores which eventually will
add verfical elemenis fo composition. A series of orficles
on Califarnia readsides begins on poge 2.

Photo by Jack Meyerpeter

BACK COVER—Concrele piles for the first section of
the Sanfa Monico Freewoy march westword fram the
almost complated Eost Los Angeles inferchange, the
completed bridges of which span the Lox Angeles Rivar
in wpper center, Major streel which crosses phofo
diogonally end over river and roifrond trecks af wpper
right is Olympic Boulevard,
Phate by Rebert Rose
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California Roadsides-|

State’s Highway Planting Policy Has Grown Out of Special
Problems of Terrain, Climate, Changing Pattern of Traffic

THE roapsing policy of any agency is
bound to be strongly influenced by
local conditions and attitudes. In the
Middle Ages in England, there was a
law requiring that all trees and shrub-
bery be removed for a distance of
two hundred feet on either side of
major travel routes, because they gave
cover where highwaymen could lie
in wait,

Conversely, many European coun-
tries have planted roadside trees for
centuries, probably for delineation
and dust control as much as shade,
The frugal Furopeans, mindful of
their land shortage, often used fruit
trees which were harvested by nearby
inhabitants. Today, with the greatly
increased motor traffic in Europe,
this harvesting no doubt creates seri-
ous traffic hazards.

In parts of the United States where
there is plentiful summer rainfall,
highway landscaping is relagvely
simple. Shrubs and trees are usnally
already present. If not, they can be
planted and grown with lictle mainte-
nance except removal of weeds while
the plants are small. Roadside grasses

will stav green without watering, and
can be kept mowed for a parklike ap-
pearance.

Editar’'s Mote: This, the first in o
series of aorticles on landseaping
and other roadside problems on
the California State Highway Sys-
tem, covers the background of
today’s policy and practices. Future
articles will cover implementation
of the policy, maintenance prob-
lems, and the division’s fund of
knowledge of plants,

The series has been prepared by
John Rebinson of the Public Infor-
mation Section with the assistance
of various staff members concernad
with planning, plonting, and main-
tenance of roodsides.

California Climate Difficult

In California, and those other west-
ern states which have Winter-wer,
Summer-dry climates, landscaping 1s
much more complicated and expen-
sive. In much of California there is no
rainfall ar all from about mid-May
until mid-October sometimes not un-

til late November or even December.
Few trees and shrubs can live through
such a long drought, especially when
that drought season is also the hot
season. Yet California today has thou-
sands of miles of clean, attractive
roadsides with handsome planting and
pleasant vistas.

It has not always been that way. In
the 1880's and 1890°s most roads in
INOSt States Were morasses in wert
weather, choking dust pits in dry.

The “good roads” movement began
to gather momentum toward the taurn
of the century, but mainteénance of
such roads as existed all too often
merely consisted of passing over the
road with a grader once or twice
vearly, Sometimes the sides were
ditched. There was little road money
and many taxpayers literally worked
out their road tax.

With virtually no subgrade, vehicles
would sink to their axles in mud in the
rainy season, so it was desirable to dry
the roads as quickly as possible in the
spring. By mid-summer, of course,
these same roads were impossibly
dusty.

Pheta af leff, taken about 1905, shows “Winfers-Davisville Qiled Earih Rood” (Yele County). Roadside frees ora black walnuts plonfed some fime in fthe fag
century, This section it ne longer sfafe highway but trees are still there os shown by recently taken photogroph at right.
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Early vinlage Codillec (note right-hand drive) plows through mud of U5 101, El Comine Reol, obout 1912, in Ventura County. In summer this some sechion

Sprinkling became popular, and as
more money was available, most coun-
ties bought one or more sprinkling
wagons. When California’s first High-
way Commission inspected all the
county roads of the state, the mem-
bers commented time after time, in
the 1895-96 report, on this problem
of keeping roads from getring neither
too wet nor too dry.

Tree Planting Recommended

Speaking of Los Angeles County,
they said, “The planting of trees of a
deciduous nature along the sides of
the highways should be inangurared.
Trees of this character should be
planted so that their foliage mayv
shade the roadway during the heat of
summer, while during the wet winter
menths their barren limbs offer no
obstruction to the rays of rhe sun,
which remove all excess moistures.
The further development of sprin-
kling should be carried on as rapidly
as available funds will permic.” (Ar
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would be impossibly dusty, It was paved in 1915,

Below: This type of rood, ocfually @ wogon frock following confours, was londscoped by Mother Mafuvre.




In ewely doys of road exponsion, culs wers mode Heep fo save maney, bul sovings were lost whan sfides
become serious problem in wet seasan, Ahove is ridge route about 1915,

that time it cost about $75 per appli-
cation to sprinkle a mile of road, the
cost varying with the availability of
warter. }

The Commissioners recommended
roadside trees for virtpally all the
counties, and the comment on San
Joaquin County is typical: *. . . rain-
fall renders the roads impassable dur-
ing the rainy season on account of
mud, while the unrestricted action of
the sun during the summer months

makes the grinding of the roads into
dust a cermainty.” San  Joaguin
County, of course, was not better nor
any worse than the others.

This report bore fruit and many of
our older roadside tree plantings date
from about 1900, Some of the old
curving rights-of-way may stll be
seen marked by double rows or trees
in fields near present roads, a new
alignment some time in the past hav-

ing lefr them stranded like oxbow
lakes of a river.

Read Oil and Trees

With the introduction of oil for
road surfacing a few vears later, road-
side trees scemed less important. At
that time, it appeared oil would con-
trol the dust problem. Bur this was
a temporary attitnde, for road oiling
was expensive and there wasn't enough
money to treat all the new roads being
opened up after the invention of the
automobile. Furthermore, many main-
tenance men insisted trees were help-
ful, il or not, Actually, the Highway
Commission continued an active road-
side tree planting program for another
thirty years—and might still be purso-
ing it had not traffic speeds made the
roadside tree a hazard.

Even by the carly 1900s the auto-
mobile, beginning to be seen occasion-
ally on the highways, was creating
new standards and needs. County road
commissioners complained that their
roads theretofore had been buile to
withstand the curting action of iron
tired wagons and animal hooves, but
thar the auromobile tire sucked the
surface off the roads, causing pockers
and ridges racher than ruts. This suck-
ing action, and the suction of the vac-
uum created in the wake of the faster

Below: With improved design ond increosed speed of the moter cor, the old short radius curves ond cenfour-following roads developed high cecident recards,
and hod fo be realigned. This js o section of the Ridge Roule on US 99 which was realigned in lafe 1920°c The old revarsing-curve olignmeni shows clearlfy.




maoving vehicles, made the dust prob-
lem waorse.

After California's first Highway
Bond election in 1910 provided funds
for a network of stare owned roads,
the Commission began to think of
planting from more than a mainte-
nance point of view. Voices were be-
ginning to be raised asking for road
beautification and scenic highways.
By this time, the automobile was the
dominant factor in road planning al-
though it was still essentally a novelry
and luxury for most people rather
than the everyday necessicy it has
since become,

The Sunday Driver

There were taxis and buses and
trucks, of course, bur most people
used their ears for pleasure. The “Sun-
day Driver” was king. He liked to
make pleasant drives at 20 or 25 miles
per hour along shaded roads, prefer-
ably those roads which had places to
turn our and look at a view, or to stop
and picnic, On any “nice” Sunday in
those days picnic parties could be seen
scattered through the rural areas ar
likely spots near the highway, their
cars pulled up beneath a roadside tree.

All this “pleasure driving”, this
“going for a drive”, precipitated an-
other Gold Rush. Myriads of roadside
businesses catering to the motorist be-
gan to develop. With a few dollars to
buy wieners and rolls, any sort of
primitive stove, and a day’s work with
scrap lumber and canvas, a man could
go into business, Almost every farmer
had a vegetable “stand”. The cities
were encircled at easy driving dis-
tances by “roadhouses”.

This fierce competition for the
motorist’s dollar developed a roadside
nightmare, An enthusiastic entrepre-
neur might place crudely made signs
every hondred wvards for a mile in
either direction from his place of busi-
ness, only to have a newly arrived
competitor intersperse  berween  the
first signs a new series of bigger,
ugher and more blatant ones. Many
of the structures were worse than the
signs. Gasoline service stations of wire
and burlap were not uncommon. As
early as 1912 the California Federation
of Women's Clubs was working for
signboard  control  and  roadside
cleanup.,
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A resurfgcing job gaing forward on onother strefch of US 99, near Wheelar Ridge south of Bokersfiald,
obout 1922, Mofe young roodside frees, planted abouf 1920, Due fo lock of experience of planters,
many frees ploated in those doys were not adapled fo dimate and sails,

Also in 1912, the Highway Com-
mission adopted a resolution recom-
mending the protection of tmber
growing near the roads in the forest
districts “ro enhance the scenic beauty
and artractiveness through wooded
portions of California”. Landowners
were urged to deed 100-foor wide
strips of standing timber with right-
of-way grants. (In the early 19207,
the Lagoon Lumber Company of
Humbolde County acrually gave the
Highway Commission 25 miles of
right-of-way 80 to 100 feet wide, with
timber, for U. 8, 101 berween Trini-
dad and Onick.)

Roodside Problem Threofold
By the time of the U, S. entrance
into World War [ in 1917, it was ap-
parent that there were three areas of
action in dealing with the roadside
problem.

The first and oldest part of the
problem was the one of roadside
rrees. These were essentially part of
the maintenance program.

The second part of the problem
was roadside clutter and signboards.

The third part of the problem
was Bghway beautification, a broad
term which even today can mean
either conservation, functional plant-
ing, or expensive landscaping.

For many years the only part of
the three-sided roadside problem given

Twe sarly fypes of read oilers. Horse drawn ve-

hicle [below) vsed obout 1913 was grovity flow,

would only work in worm weother. Motorized

model {obove) had hesler and pump. Both re-

guired o driver and on operafor whe rede seaf
in rear,

XN

a0 e o




Eorly photograph (obout 1930) of Mexican fan
palm roodside tree planfing in Riverside shows
success of adopfed voriefy.

much attention was the tree program,
Drivers like shady avenues. Also, the
dust problem was by no means con-
quered. A report from Districe TV as
fate as 1917, complains about the con-
dition of the heavily traveled road
through the Santa Cruz Mountains to
the popular Santa Cruz beaches. *“This
route”, the report says, “was con-
stantly worked up into deep dust
under the many wheels” so that a
large portion of maintenance funds
had to be spent on sprinkling,

In 1918, the Highway Commission
accepted maintenance of all rrees on
the state highways, whether they had
been planted by private individoals or
not. Soon after this a working agree-
ment was made between the High-
way Commission, the State Board of
Forestry, and the Department of
Landscape Architecture at the Uni-
versity of California ar Berkeley,

This group, known as the Tree
Planting Committee, was to develop
a plan for highway beautification over
the entire state highway system, and
advise the counties on their tree prob-
lems as well. One ourgrowth of the
plan was the establishment of a state
nursery on a 30-acre tract near Davis,
with the Division of Forestry adminis-
tering it. At about this time, also, the
Highway Commission hired arbori-
culturist ' W. E. Glendenning as its

6

first full time employee in charge of
roadside trees and road beautification.

MNursery Releases Troes

In 1921, the State Nursery released
its first rrees. A toral of 7600 black
walnut, European sycamore, Lom-
bardy poplar, American elm, and
black locust were turned over to civic
groups for roadside planting.

Although civic groups were by
then doing the major portion of the
tree planting, it was no longer done in
whatever fashion the owner of the
abutting property wished. To plant
roadside trees, a permit was required
from the Tree Planting Committee. A
planting plan was issued with the per-
mit, and a highway suarvey party
staked the area.

No trees were allowed within 100
feer of road intersections, within 200
feet of railroad crossings, or within 75§
feer of inside corves, Trees were
planted 100 feet apart on alternate
sides of the roadway, which gave an
apparent interval of 50 feet. Holes for
planting had to be 3 feer deep and 3
feet in diameter, the tree supported by
a stout stake and protected from ani-
mals by a wire guard.

Plantings cost about §1 per tree un-
less there was hardpan to be broken.
Sometimes a contract was let for the
plantings, sometimes they were done
by public spirired individuals. In Or-
land 350 citizens once turned out and
planted seven miles of trees in one
day.

Part of the agreement was care of
the trees for a year. Later this was
changed to a cash deposit to cover
one year's maintenance, Afrer the
first year the Highway Commission
accepted responsibility for care and
replacernent, In general, about 80% to
90%; of these plantings survived.

Trees Ald Maintenance

The tree program got further sup-
port in the early 1920’s when the
Highway Commission established a
test road at Pittsburg, Contra Costa
County. One part of the program
showed the great deterioration hard
surfaced roads suffered when exposed
to the daily cvcle of temperature ex-
tremes between noon and night. (The
highway engineer’s rule of thumb
says that remperatures of 100° F. on

a clear day mean as much as 140° F,
at the pavement, depending on the
type of surface, when the road sur-
face is in the full sun.) Shade trees
greatly reduce these surface tempera-
rures.

Further evidence for the trees was
developed through stadies of a see-
tion of road in Imperial County which
was planted to Long Beak Eucalyprus
(E. camaldulensis). This section had
required less maintenance and was in
better condition than its adjacent tree-
less sections. The studies showed that
not only had the trees shaded the sur-
face and lessened the temperature ex-
tremes which often buckled the pave-
ment in nearby unshaded areas, but
also that the roots had sought the
moisture beneath the roadbed and re-
duced sub-pavement water—the main-
tenance man's enemy.

In 1922, the State nursery released
60,000 yvoung shade trees of various
species, and the commission’s planting
plan proceeded on a systematic basis,
adding about 100 miles of trees each
vear. In 1924, seven new water tank
trucks were purchased for use in vari-
ous districts, and the budget for main-
tenance of more than 100,000 trees
was $41,000.

Nevertheless, constantly increasing
traffic was already threatening the
program. In February, 1924, the Com-
mission said, “Until the requirements
for widening stare highwavs can be
more definitely determined, tree plant-
ing is not being encouraged. It has
been found almost impossible to pro-
tect young trecs in many places where
it has been necessary to lay new and
wider pavements,"”

Mew Planting Policy

In 1927, a new tree planting policy
was adopted, requiring that plantings
allow for a much wider right-of-way,
Great numbers of trees had already
been and still were being planted,
however, and the Division of High-
ways was now maintaining nearly 700
miles of them, New wvarieties were
being tested, and there was considera-
tion of the conflict between the trees
and public utilities, sach as relephone
and power lines.

Despite this continued activity, the
peak of roadside tree planting as a
maintenance measure had  passed.

California Highways and Public Works



Faster moving traffic and more of it
required ever wider roads which
cither eliminated the trees or brought
them dangerously close to the traffic,
Wherever the trees were too close,
motorists could not seem to aveid
them, and *“he hit a tree” became an
all too common epitaph. Even today
records of the Division of Highways
traffic section show that such acci-
dents include only about 114 % of the
state rotal, but account for more than
4% of the faralities!

Number two in the three parts of
the early days roadside problem was
dealing with signboards and roadside
clutter.

Signboards Uncontrolled

As early as 1915 a signboard law
was added to the statures. It began
“No sign, picture, transparency, ad-
vertisement or mechanical adverrising
device may be placed upon or over
any state road or highway without a
permit . . . and, if so erected shall be
a public nuisance . . , * This law,
however, only controlled signs on the
right-of-way. There was no provi-
sion in the body of the law for con-
trol of a sign that was not on public
property, such as a sign just inside 2
farmer’s field, even though it was fully
visible to the motorist and intended
for his eyes.

Almost twenty years were to pass
before an effective control could be
established. Women’s groups, conser-
vationists, automobile clubs, news-
papers, the Highway Commission,
and many other groups called for ac-
tion. The more farseeing of the sign-
board companies were also in the
fight, for not only was the business
getting a bad name, but an uncon-
trolled glut of signing would tend to
defeat its own purpose.

In November 1928 the California
Highway Commission adopted a reso-
lution on the subject of signboards, in
which civic organizations were en-
couraged to induce outdoor adver-
tisers to discontinue certain objection-
able practices. The resclution also
pointed out that no law had yet been
enacted in California which effec-
tively controlled advertising signs on
private property adjacent to public
highways,

The first local zoning ordinance in
California had heen passed as far back

January-February 1961

as 1885 in Modesto, but it could not
be enforced untl it was fought
through the State Supreme Courr.
The idea of any sort of control over
private property was new and untried.
Many other variations of the idea of
zoning control were enacted in other
communities throughout the country
in the years ensning, but it was not
until 1924, in the case of the city of
Euclid, Ohin, versus Ambler Realty
Co. that a2 U.S. Supreme Court deci-
sion upheld the principle of compre-
hensive zoning.

Shortly after this the California
Planning Acr of 1929 stipulated “Any
county, city, town, or township may
make and enforce within its limits
all such local, police, sanitary and
other regulations as are not in conflict
with general laws . . . to conserve
and promote the public health, safery
and general welfare.” This act also
said all counties must, and cities
might, create a planning commission.

The judge in a Minnesota case said,
“It is time the courts recognize the
aesthetic as a factor in life. Beauty
and fitness enhance values in public
and private structures. A judge in a
New York signboard control case said
“Beanty may not be Queen, but she
is not an outcast beyond the pale of
protection or respect. She may at
least shelrer herself under the wing of
safety, morality or decency.”

Qutdoor Advertising &ct

In 1933, the Legislature passed the
Ourdoor Advertsing Act which, with
some changes and additions, is sull in
effect today. This law requires the
licensing of all those engaged in the
signboard business, and, exercising the
state’s police power, requires permits
and conformance to certain standards,
by all signboards visible from a public
road outside city limits, whether lo-
cated on private property or not.
Minor exceptions are allowed, such as
a sign located at a place of business,
or a realtor’s sign on a piece of prop-
erty.,

Signs cannot imitate official warn-
ing, stop, or danger signs, nor can
they have red or blinking lights which
might confuse drivers. No signs or
structures may be placed within 300
feet of an intersection, within 500
feet of the inside of curves, nor in
any position where they might divert
or impede a drainage channel in time
of flood. The law empowers the Di-
rector of Puoblic Works, or his agent,
to enter private property to remove
or destroy illegal signboards if neces-
54rV.

Legal action prevented the Division
of Highways from implementing the
new law immediarely. A company in
Oakland obtained a restraining order
pending court action and sued the Di-
rector of Public Works, attacking the

Below: Sylvan beauly marked fhis winding sectien of US 101 in Sonto Borbare Coundy, os seen In mid-
1920°s phato belaw, but it wauld be o nightmare to drive with teday’s cors and troffic.




Modern freeway seclion of Stafe Sign Rouvle 1 south of Sonfo Cruz. Simple roadside plonting freaiment
here functions well for tlape control, olwa blends roadsids etfractively inte surrounding lerroin,

act as unconstirutional on the ground
it was double taxation and deprived
persoms of their property withonr due
process of law,

On May 23, 1934, Superior Court
Judge Fizpatrick of San Francisco
ruled for the Department on both
counts, and there was no further con-
test of the act’s legality, The decision
had far-reaching effects, as a number
of other states had such laws which
had not been tested in court for con-
stitutionality. Still other stares were
contemplating such laws,

Highway Beautification

The third part of the highway road-
side problemn—highway beautification
—gor little more than lip service for
many vears, When highway develop-
ment in California began the roads
were narrow, and built along the nat-
ural contours of the rerrain. Such a
road was a very minor, undisturbing
element in the landscape.

Furthermore, although the need for
roads was urgent, there was lirtle
money  for construction, let  alone
beautification. In reading the 1895 re-
port, it is obvious the commissioners
were speaking of trees as maintenance
tools, much as they might have dis-
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cussed a road grader. {They did casti-
gate the litter bugs of the 1890's who
left dead horses and cows on or near
the highwavs.)

It was not until 1912, two years
after the Stare Highway Svstemn had
come inta being, that there was any
discussion of road beautification, This
was the vear the Commission voted
the resolution suggesting “landowners
be encouraged to leave timber uncut
for a considerable distance on both
sides of the state highways. . . ."

Many landowners of the time did
pledge thar the timber on each side
for a distance of 100 feet would not
be cut, These agreements were voided
later on, of course, when the state
began buving right-of-way outright,
rather than to continue to depend on
the older easement sort of agreement
in which the owner often made 2
number of stipulations,

When the route was selected for the
Redwood Highway about 1915, the
Commission wanted to buy 600 feet
of right-of-way on each side of the
route through the giant redwoods, but
was unable to finance such a huge
land purchase. When critics later
complained becanse the huge trees
were not protected, the Commission

explained it had not been financially
feasible and added, . . . at that time
the possibilities of the entting off of
the timber for many vears, if ever,
appeared very remote, but unexpect-
edly, with the opening of the stare
highway, a number of camps were in-
stalled for the cutring of the redwoad
trees into railroad ties and grapestakes,
Some time intervened before friends
of the redwoods awakened . . " (and
could take steps to save the remaining
trees).

For the two decades after 1912, the
attitude toward highway beautifica-
tion was in this vein—primarily con-
servation of existing scenery through
which the road traveled. Positive
action was rarely advocated, except in
the case of trees. Tree planring was
constantly  urged by  garden and
women's clubs, service groups, and
other civic minded bodies. In many
cases the groups actually did the
work, and this program, with the
roadside cleanup program, was their
major roadside beautification effort
for many vears,

Trees and Traffic

About 1932, a number of things
coincided to change this sitnation. As
already stated, the tree program irtself
was falvering because of accidents in-
volving trees, road widening, and re-
alignment. In 1931, the State As-
sembly adopted a resolution requiring
the Division of Highways and the Di-
vision of Beaches and Parks to report
to the Assembly by January, 1933,
progress being made on road beaurifi-
cation. The two divisions were to
¥, . . supply a definite leadership in
the marter of roadside heaudfication

Led

To a considerable extent, this reso-
lution was a response to the new fed-
eral aid policy which was requiring
that ¥ of 19 of federal aid highway
funds be spent on road beautification.
This policy, (with the allowance later
raised to 1%, remained in effect unril
approximately  the beginning  of
World War II.

Another factor in the early 30's was
the depression and the “make work”
programs of those days. Drains,
drinking fountains, guard walls and
vista points were bult of orpamental

+ 4+« Continved on poge 10
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Thess lwo greoily contrasting roods are both Califernio state highways. Above is a Sierra Nevodo reod photogrophed in 1941, now widened ond resurfoced,
but essentiolly the seme fodoy. Below is Son Bernardine Freswoy in the vicinity of Coving, with modern lendscoping freatment.
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CALIFORNIA ROADSIDES

Continued frem poge 8 . . .

rock., Ground covers, shrubs, and
trees, were planted on slopes and at
grade separation to prevent erosion
and improve appearance,

In the 1930% also, the automobile
had come a long way from the chug-
ging, slow-moving vehicles of the
1900's, The new highways being built
for faster moving traffic no longer
meandered along the hillside contours.
They traveled in wider, more sweep-
ing curves for better sight distance,
and with rthe straighter alignment,
both vertically and horizontally, cuts
and fills were much greater.

Slides Exponsive

Not onlvy were all these cut slopes
unsightly, they were also difficulr to
maintain. Slides often dumped earth
on the highwavs or undercur the fill
sections, so that crews were kept busy
clearing dirt away and restoring the
roadway. Some districts found slope
maintenance was getting the lon's
share of their maintenance budgets.

Hence virtually all of the slope and
cut plantings were for erosion control
rather than job beautification, al-
though the latter was usually a by-
product. Stare Arboricolturist  H.
Dana Bowers (now Supervising Land-
scape Architect of the Division of
Highwayvs) wrote in 1932: “With few
exceptions 2ll roadside work done
under the category of ‘heautification’
might well be called ‘protection’ or
‘conservation’, for aside from the fact
that the roadsides are improved in ap-
pearance by such work, the important
economic factor is not to be disre-
garded. Evergreen ground covers
planted on slopes that tend to erode,
and along roadsides to force our the
natural weeds and grasses that consd-
tute a fire hazard when dry, result in
an enormous saving of labor and ex-
pense,”

These words were written more
than 30 years ago, but they remain the
heart of State highway roadside plant-
ing policy roday. Functional planting
is still paramount, although even the
simplest example of ir contributes
some beauty, and although reasonable
expenditures for planting of the land-
scape-heautification type have hbeen
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Members of the congressional delegotion and the Stete Department of Public Warks inspect the graving

dock In Alemeda for coling sechions of the Websier Streel Tube now under construchion, Leff fo righl ore:

Representatives John J, McFall of Monteco, Jeffery Cohelan of Berkeloy, George P, Miller of Alomedo,

John F, Baldwin, Ir. of Martinez, ond Frank Chambers, chief deputy directer, ond Robert B. Bradford,
Director, hoth of the State Deporimani of Public Werks.

Four members of the California
congressional  delegation, including
two members of the House Commir-
tee on Public Works, received a brief-
ing on the state highway program and
and a report on Interstate planning
and construction progress on Novem-
ber 15, followed by an inspection
tour of San Francisco Bay Area free-
Way projects,

The Congressional participants
were Reps. John F, Baldwin, Jr., of
Martinez, Jeffery Cohelan of Berke-
ley, George P. Miller of Alameda and
John J. McFall of Manteca. Reps.
Baldwin and McFall are members of
the Committee on Public Works.

After being briefed by State high-
way officials in the San Francisco Dis-

made for many years and are stll
being made.

How today’s roadside planting
policy is implemented, the initial and
upkeep costs involved and the reasons
for them will be discussed in forth-
coming articles,

A joint meeting of the California
Highway Commission and State Park
Commission was held on January 25

trict office, the legislators boarded a
bus for a guided tour ofthe Mac-
Arthur Freeway (US 50) construc-
tion in Oakland. At the resident engi-
neer’s headquarters on this Interstate
project they were shown the various
testing devices and procedures used
to make certain that all aspects of
the job conform to approved stand-
ards and specifications.

The Congressmen also visited the
site of the Webster Street Tube proj-
ect in Alameda and the graving yard
where the tube sections are precast.
This is a Federal-Aid Urban project.

The tour concluded with an in-
spection of recent and current work
on the Nimitz and Bayshore Free-
ways.

in connection with highway and park
planning at Emerald Bay, Lake Tahoe.

The San Francisco-Oakland Bay
Bridge recently experienced frost on
the upper deck during the early
morning hours. It is the first rime in
its history that it has been necessary
to spread sand in limited areas as a
protection against skidding.
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Carson Spur

By J. L. NICHOLAS, Resident Engineer

Ox Avgust 10,
1960, without cere-
mony or fanfare,
another project in
the program of re-
aligning and wid-
ening of Highway
B8 was completed.
The section in-
volved in the proj-
ect is 58 miles east of Jackson, and
lics between 7,000 and 8,000 feer in
elevation, and extends from the Car-
son spur in Amader County to a point
.2 mile east of the Alpine County
line with an overall length of 2.09
miles, At this easterly end of the proj-
ect stands the old Kirkwood Inn
which has been a landmark in this
area since 1836,

The contract for the job was
awarded on June 16, 1959 to Carey
Bros. Construction Co. of San Ansel-

HSTRICT

X

A view of Carsen Spur, loaking westward, follow.
ing camplation of the widening project.

mao, and work was started immedi-
arely.

Probably the biggest problem on the
the project was the passage of traffic
through the job while construction
was going on. There were no parallel
roads within many miles which could
be used as a detour. The Contractor
was allowed to close the road for
periods of 2% hours during the day
beginning at 7 A.M. and ending at 6
P.M. The 6 P.M. limit was larer ex-
tended to 9 P.M. to allow the Con-
tractor a longer working day. The
road was open for traffic all day on
weekends and holidays, however,

Motices Printed

To keep the traveling public in-
formed of rhe road conditions and the
closing time, there were notices
printed in  various newspapers
throughout the area; and, also, hand-
bills with rhe closing schedules were
distributed ro various agencies, service

Public’s Patience Eases Job
Of Widening on Highway 88

stations, motels and horels for diseri-
bution to tourists planning a trip over
Highway 88. The Amador County
Chamber of Commerce also printed
handhills with closing schedules and
items of interest regarding the road
and distribured them as did the State,

Large signs were also placed at vari-
ous locations within a radius of 50
miles of the project indicating the
road being closed and also the closing
schedule.

Even though it was sometimes
necessary to delav some motorists for
the full 2% hours, there was hardly
any complaint heard about this incon-
venience. The State also provided
sanitary rest facilities at each end of
the project for the public’s conven-
ience,

The bulk of the roadway excava-
tion on the job was within a few
hundred feet of the Spur and the ma-
terial was hauled for embankment
throughout the whole job.




A view of the highwoy eround Carsen Spur before consfruction was storfed.

Wark Is Suspended
When the clearing, grading, drain-
age work and other minor items were
completed, it was so late in the fall
of the year that it was impractical to

attempt placing the base rock and
paving the project. The work was
suspended unril the spring.

Material for the base rock and the
paving material was processed at a

A secfion of the new reconstructed highwoy in the vicinity of Corsen Spur. Mosquite loke js on the for
side of the road.
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Forest Service materials pit in Hope
Valley and hauled to the job, approx-
imately 14 miles in distance.

There was no difficulty encoun-
tered in completing the project.

The route of which the Spur proj-
ect is a part is of some historical in-
terest in the State. The old emigrant
trail established by Kit Carson over
the Carson Pass approached the Spur
bur, because of the impassable terrain
of that particular area, the trail turned
to the south at the east end of Capels
Lake (now known as Twin Lake) and
extended to the higher ridges past Em-
igrant Lake and bypassed the Spur.
The trail continued past the south
side of Silver Lake and eventually
came back o the now existing road
near Tragedy Springs. This was a
popular route for many sertlers at-
tracted to California during the Gold
Rush of 1849,

Originally A Toll Road

[n 1852, a group of business people
from the Mother Lode area and the
Stockton area obtained a toll road
franchise and sponsored work to exca-
vate a bench across the Spur and build
a road from Capels Lake to Tragedy
Springs. It is believed that the toll
road was not a paying venture bur,
the franchise lasted for approximately
13 years,

Succeeding this franchise, several
local groups operated and maintained
the road untl post offices were estab-
lished ar Kirkwood Inn and Silver
Lake. When the post offices were
opened, Alpine and Amador Counties
assumed the maintenance and recon-
struction work on the road.

In 1911, the State Legislature passed
an act establishing the Alpine State
Highway and, since thar time, the
Srate has assamed che maintenance and
construction worl,

It is said that the first toll road over
this area was the rourte of the famous
Pony Express Riders during the first
six weeks of their history, It was the
route of hundreds of settlers coming
into the San Joaquin and Sacramento
Valleys.

The most hazardous winter road
surface condition is ice near or at the
freezing temperarure,

California Highways and Public Works



|_oop Progress

L.A. Freeway Completions
Will Bring Troffic Relief

By A. L. HIMELHOCH, District Engineer—Operations

Mum: than a vear

DISTRICT  has elapsed since
VIl the appearance in
California High-
ways and Public
Works (Seprem-
ber-October, 1959)
of an article en-
titled “Freeway
Loop”™ by Lyman
R. Gillis, then District Engineer and
present Assistant State Highway En-
gineer on Headquarters staff. In the
intervening months great strides have
been made in the development of the
freeway loop, both as to projects
completed and opened to traffic and
projects awarded and budgered for
construction. It is the purpose of this
sequel article t0 take up where the
first left off, by relating the progress
made so far in closing the loop.

The nmame “Freeway Loop” has
been given to 2 combination route
formed by portions of the Santa Mon-
ica and Golden State Freeways, cir-
cling downtown Los Angeles on the
south from junction with the Harbar
Freeway at Venice Boulevard east to
the East Los Angeles Interchange at
Seventh and Soto Streets; thence
northwesterly across the San Bernar-
dino, Pasadena and Glendale Free-
ways to Lankershim Boulevard in the
San Fernando Valley (see sketch
map). In this discussion the freeway
loop will be said to exrend beyvond
Lankershim Boulevard as far north as
the San Diego Freeway junction near
the San Fernando Reservoir. The total
distance via the loop from the Santa
Monica-Harbor Freeway interchange
to the Golden State-San Diego Free-
way junction is 28.69 miles,

As of January, 1961, there were 10
projects under way along the loop:
four on the Santa Monica Freeway
between Vermont Avenue and the
East Los Angeles Interchange, total-
ling $31,179,717; one at the East Los
Angeles Interchange, totalling $10,-
326,600; and five on the Golden State
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Freeway, toralling 847,988,900, The
1961-62 Stare Highway Budget con-
tains an additional §6,200,000 for con-
struction on a final Golden State Free-
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000); and portions of freeway be-
tween 6th Street and Pasadena Ave-
nue and between Glendale Boulevard
and Burbank Boulevard on the Gold-
en State Freeway ($22,189.000).

Santa Monica Freeway Viaduct

The east-west portion of the loop is
formed by the Santa Monica Freeway
connecring the Harbor Freeway and
points as far westerly at Vermont
Avenue with the Santa Ana Freeway.
Eventually, of course, the Santa Mon-
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ica Freeway will terminate at the
Pacific Coast Highway in Santa Mon-
ica. The current contracts provide
for continuous viaduct structure in a
highly industrialized and densely trav-
eled section of Los Angeles some 17
blocks south of the Los Angeles Civie
Center. Taken individually from west
to east, the contracts in progress break
down as follows: Vermont Avenue to
Quak Street, 1 mile, awarded to the
Guy F. Atkinson Company on De-
cember 23, 1960, for $4,897,617; QOak
Street to Main Screet, 1 mile, awarded
to the Griffith Company on July (I,
1960, for $9,682,000; Main Street to
Hooper Avenue, 1.2 miles, awarded
to the Griffith Company on May 17,
1960, for §7,297,300; Hooper Avenue
to 8th Street, 1.1 miles, awarded to the
Griffith Company on March 23, 1960,
for $9,304,800. The total length of the
viaduct section, which ends ar Hoover
Street, 15 4 miles and is scheduled for
completion in 1962,

Taken as a whole, the Santa Monica
Freeway portion of the loop lists an
impressive array of major construc-
tion quantities, among them 2,300 col-
ums of varying dimension, 93 acres of
bridge deck surface, 17 miles of con-
crete cast-in-drilled-holes piling, 270,-
008 cubic yards of structure concrete,
1,600 tons of structural steel, 43,000
tons of reinforcing steel, 620 tons
of miscellaneous steel, 264 miles of
bridge railing, and 832 precast, pre-
stressed concrete girders 50 to 95 feet
in length.

Crossas 38 Streets

The 8-lane viaduct structure crosses
38 city streets at a height of 20 feer,
with greater height clearances at rail-
road separations, the Harbor Freeway
Interchange amd the Los Angeles
River Bridge. Ten streets will be dead-
ended and 4 relocared, with all streets
remaining open to traffic during con-
struction, The east and west roadways
will be separated by a 3-foot concrete
barrier railing supporting a translu-
cent light-diffusing fiberglas shield de-
signed to reduce nighttime headlight
glare, The over-all separation berween
roadways will measure 17 feer includ-
ing median and shoulder area, with 8-
foot outside shoulders. Mean width of
the structure, taking into account the
distribution roadways, will be 145 feer,
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Bridge decks will be poured to a
standard 6% inch thickness,

The stilt-like millipede structure has
required an enormous quantity of
tubular steel falsework for the pour
work, amounting to 14,000 frames of
from 4 to 6 feer in height, which if
laid end to end would stretch 75,000
feer. The cost of these temporary sup-
porting  structures  was  $500,000.
Equally impressive in the building of
this massive bridge has been the laber
force of approximately 1,000 con-
tractor’s and Division of Highways'
personnel.

The contractor’s resourcefulness in
carrying out a multi-million dollar
freeway project of this complexity
was demonstrated in a mobile pouring
unit of his own manufacture, which
in effect was a rravelling conveyor
machine. By means of hopper and
“elephant trunk,” it was able to trans-
fer ready concrete from stand-by
transit trucks to the head of the
column form for the pour. This
method of direct delivery resulted in
considerable time savings. Normally,
it would require an hour’s time to
pour a single 20-foot column; how-
ever, in utilizing the so-called “travel-
ling elephant™ the contractor cur the
entire operation to less than 15 minutes
per column.

Problom s Solved

An apparent problem, ingeniously
solved by the contractor, was en-
countered in initial clearing operations
with the presence of a large amount of
concrete building slabs and founda-
tions within the freeway right of way.
This material, amounting to 80,000
tons, had o be removed before con-
struction could start, Whart could have
proved to be a troublesome disposal
problem was solved in the following
way: The contractor set up crushing
plants atr three sites, where the con-
crete rubble, after it was broken up
by truck-mounted pavement breakers
and ripper-equipped bulldozers, was
hauled and reduced to aggregate size
for base material and chen incorpo-
rated into the ramp fills and frontage
roads,

The Santa Monica Freeway viaduct
structure will allow limited space for
storage or parking within State right
of way beneath the completed super-

-+ - Confinued on page 15

Cast-in-hole Piles
Used on Loop Job

By CHARLES E. MAREK
Senior Engineering Geologist

About three vears ago, the question
was asked, "Why not use one 4 diam-
eter cast-in-drill-hole friction pile to
carry the equivalent load of a number
of smaller diameter piles?” This gues-
tion was taken under consideration by
the Bridge Department of the Califor-
nia Division of Highways for use at
the proposed Santa Monica Freeway
Viaduct in Los Angeles, linking the
Santa Ana and Harbor Freewavs,

The first problem was to determine
whether the geologic conditions ar the
site were suitable for this use. Borings
were made to a maximum depth of 85
feer. The marterial encountered was
silty sand with some lenticular hodies
of cobbles. The bearing values of the
foundarion material ranged berween
one ton per square foot near the sur-
face to over five tons per square foot
below a depth of forty feet. Borings
were made rwice the depth of the esti-
mated pile lengths to assure that stable
material existed below the pile tps.
The absence of ground water led to
the conclusion that cast-in-drill-hole
piles could be used.

Pile Lengths Vary

Design loads averaged 450 tons per
pile. Pile lengths averaged 40 feet and
varied with the column load and the
shear strength of the soil. Piles were
designed with a safety factor of at
least two against shear failure. Exten-
sions of the piles above ground serve
as columns of the same diamerter.

Due to the unusual use of piles in
this manner and size of loads, test
loads of at least twice the design load
were required to prove the adequacy
for the location and depth.

A simple and fast method of pile
loading was needed. It was decided to
load the test pile using hydraulic jacks
working against a reinforced concrete
reaction beam. Two 48" anchor piles
were placed to a depth of 45 feet on
either side of the test pile (20" center
to center). The reacton beam was
cast berween the anchor piles aver the
test pile. The beam was 9.5 high, the

.+ . Confinued on page 24
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LOOP PROGRESS

Confinued from page 14 . . .

structure. Under the present contract
the storage area is being graded and
chain-link fenced with gate access
from adjoining streets, With com-
pletion of construction, these areas
will be available to lease for public
parking and other approved uses, thus
converting what would otherwise be
lost area to a useful and revenue-pro-
ducing facility.

The Santa Monica Freeway viaduct
section leads directly into the 135-
acre East Los Angeles Interchange,
bounded by 6th and 8th Streers and
Boyle Avenue and Lorena Street. This
immense project has been under con-
struction since May 1, 1959, by Peter
Kiewit Sons’ Company under §10,-
326,000 contract scheduled for com-
pletion in April or May, 1961, It is
at this location that the Santa Monica,
Santa Ana, Pomona and Golden State
Freeways will converge in an inter-
change complex of 32 single and
double bridges and 2 miles of 2- and
4-lane roadway with as many as 27
lanes in cross section,

Some of the major quantities utilized
in the construction of this interchange
were 13,500,000 lbs, of reinforcing
steel, 4,235,000 Ibs, of structural steel,
63,000 cubic yards of bridge concrete,

Controcter’s persennel aond stafe engineers study o model of the East Los Angeles interchange. The modal

is in o plexiglass cose lecoted of the job site. Left to right ore: Dave Roper, Resident Engineer; Marman

Barnes, Contracler’s Project Suporintendent; Louvis Sfesle, Senior Resident Engineer; Tem Kelly, Heary
Equipment Suparintendent, and Jim Crayne, Bridge Resident Engineer.

23,000 cubic yards of paving concrete,
and 1,500,000 cubic yards of roadway
excavation,

The first order of work called for
the detour of such heavily traveled
city streers as Boyle Avenue and Soto
Street adjacent to the project. As a

matrer of fact, detouring and rtraffic
rerouting was a constant difficulty
faced by the engineers, going hand
in hand with normal construction.
The Santa Ana Freeway, carrying an
average daily traffic of 118974 motor
vehicles ar Indiana Street, was peri-

=it

A section of the Golden Stote Froeway under construction ot Roscoe Boulavard.

Janvary-February 1961

15



Looking #os olong the tleared rovie of the Sente Monice Fresway from Vermoni Avenve, The bridge
sfruchure (lop center) crosses the Harbor Freaway.

Looking east elong the Senta Monica Freeway vieducl censtruction connecting the Harbor Freswoy and
the East los Angeles interchange (vpper lolt) at the Sante Ane Freeway. Slructurs flop lefl) is the
hridgo ocross the Los Angeles River.

adically closed to traffic during the
off-peal morning hours to allow the
ereciion of huge structural steel gir-
ders spanning it. The closures, some-
times affecting all ® lanes of the free-
way, necessitated detouring of traffic
over city streets. With heavy traffic
loads on both streets and freeway, the
restricted construction area and the
tight transitions in oming, scheduling
of operations was an exacring task.

As the working area was prepared,
such udlities as water, gas, telephone,
telegraph and electrical lines were re-
located and keprt in service while the
bridge structures were built, at which
time they were either incorporated
into or adapted to the new structures.
Grading operations could then follow
for ramps and scructures, for the inter-
change and for the future Pomona
Freeway. Footings for a Pomona Free-
way bridge were also placed. Storm
drain and sewer work followed as
working space became available. A
starm drain from Hollenbeck Park
Lake to the Los Angeles River, a 69-
inch reinforced concrete pipe, was
built and jacked under the Santa Ana
Freeway to handle storm overflow
from the lake.

Construction plans called for the
completion of the easterly portion of
the interchange first, so that traffic
has had the use of certain completed
ramps to and from the Santa Ana
Freeway for some time now. These
are the #th Street outbound on-ramp,
the Euclid Street outhound off-ramp,
the Fuclid Street inbound on-ramp,
and the Soto Srreet inbound off-ramp.

Model Constructed

It is rarely that an engineer can vis-
ualize the fruits of his labor before a
project is built, but this is true, in a
special sense, of the East Los Angeles
Interchange. As an aid to designers
and traffic engineers, an exact scale
replica (1 inch equals 50 feet) of the
furure interchange was buile by the
Division of Highways Bridge Depart-
ment in Sacramento and later put on
public display in Los Angeles, after
which it was moved to the job site
and housed in a building at Boyle
Avenue and Opal Screers. It was of
material assistance to the contractor
and engineers in affording an overall
projection of the job and in studying
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the reladve elevation of roadways,
traffic and scheduling problems. The
model also proved interesting o visit-
ing engineers and the general public.

Golden 5tate Frecway

The north-south portion of the
loop, and its longest leg, is formed by
the Golden State Freeway, Until the
East Los Angeles Interchange connec-
tion is built, the Golden State Free-
way rerminates presently at 6th Street
and Boyle Avenue at Hollenbeck
Park. From 6th Street to Pasadena
Avenue the freeway is complered, in-
cluding the interchange with and a
realigned section of the San Bernar-
dino Freeway. This 2.5-mile section
built under two contracts amounting
to §7,778,000 was opened to traffic on
March 18, 1960,

Pasodena Avenuve to Arnold Street

From Pasadena Avenue to Arnold
Streer, a distance of 1.7 miles, the
Golden State Freeway is under $10,-
410,000 contract to Vinnell Corpora-
ton, Vinnell Constructors and A, S,
Vinnell. Work started on May 11,
1960, and the estimared completion
date is February, 1962. The project
also provides for interchange with the
Pasadena Freewayv.

Parr of this interchange is the Ely-
sian Viaduct, a 2480-foot bridge
crossing the Los Angeles River, the
Southern Pacific Railroad yard, the
Arroyo Seco Channel and the Pasa-
dena Freeway. This structure has 12
miles of supporting pile, 168 columns
averaging 321 tons of concrere each,
10 acres of bridge deck surface, 5,900
tons of structural steel, 2,675 tons of
reinforcing steel, 22,900 tons of con-
crete and 2 miles of steel barrier rail.
Columns are 4 fecr in diamerer and 16
to 18 feer in height. Longest of the
steel girder spans, 175 feet, are over
the railroad, The viaducr will pass
over the Pasadena Freeway at a heighe
of 21 feer and over the Los Angeles
River bed at a height of 55 feet. South
of the viaduct two bridges will carry
the Atchison, Topeka and Santa Fe
Railroad and the Union Pacific Rail-
road over the Golden State Freewav,

Construction began with relocation
of utilities, sewers, and storm drains.
It was also necessary to relocate a
large facility of the Fuller Paint Com-

January-February 1961

The East Los Angeles inlerchonge, leoking northeast, The dork roodway in fhe foreground is the Sonto
Ana Freeway,

An aerlal showing AN stockpiles {whitish squares, cender) ploced prior fo construction of the Gofden State
Freeway a5 on sconomical way of ufilizing free surplus materiols in advance of actual need.
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pany. In an exchange of property, 7
of the company buildings were
moved to a new, graded sire. At Hum-
boldr Avenue, on the southerly end
of the job, a sewer syphon was con-
structed 40 feet below grade to con-
nect with existing lines. A city domp,
abandoned since 1931, was uncovered
within the right of way and 375000
cubic vards of unsuitable material re-
moved from the job site. This task was
complicared by ground water seepage
and the necessity of installing pumping
equipment over a 3-month period
while 2 shovels scooped out the debris,
There was sufficient snirable on-site
material, 678,000 cubic yvards, for fill
replacement in the dump area as well
as for the subbase, base, and structure
backfill.

Some traffic detouring has been nec-
essary on the Pasadena Freeway in
connection with construction of the
interchange facility and connecting
roadways. Temporary ramp closures
have been in effect on the outbound
freeway at San Fernando Road in
order to permit driving of piles, poue-
ing of footings, columns and caps, and
crecting of steel for the Elysian Via-
duct. Some lane closures are anrici-
pated for the inbound freeway at
Cypress Avenue. At this latter loca-
tion, old bridge aburments will be re-
moved in shoulder and median areas,
the Pasadena Freeway widened to ac-
commodate inbound and outhound
ramps from the Golden State Free-
way, and the southbound off-ramp
from the Pasadena Freeway extended
to Avenue 26. Closures have been re-
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A erane wilh o hopper aond elephant's frunk pours columns for bridgs structures on the Gelder State
Fraaway-Glendola Fraeway inferchange

Complefed inferchange roodways of the Eost Los Angeles inferchange. The Loop vioduct will connect fo these bridge structures which were econ-
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stricted to off-peak hours in order to
minimize interference with traffic.

Arnold Street to Glendale Boulevard

The Arnold Street to Glendale
Boulevard section of the Golden State
Freeway, which connects with the
previously discussed job to the south,
has been under $12,404,200 contract
to the Guy F. Atkinson Company
since April 20, 1960. The length of
the job is almost three miles and the
estimared completion date April 1962,
A ¥-mile section of the Glendale
Freeway and interchange facilities
with the Golden State Freeway is
part of this project and will complete
the Glendale Freeway from just north
of the Los Angeles River to Riverside
Drive. (An adjoining §2,325 800 con-
tract on the Glendale Freeway will
extend it another .8 mile south from
Riverside Drive to Glendale Boule-
vard. This project should also be com-
pleted in April 1962.) The major con-
struction quantities are as follows:
2,700,000 tons of imported borrow
(1,500,000 tons of which are being
obtained locally, adjacent to the free-
way at Riverside Drive and from Hal-
lingsworth Pit, a haul of approxi-
mately five miles), 233,000 square
vards of concrete pavement, 1,150

A side view of the complex of tubulor steel felsework vsed en construction of the Sante Monica Freeway
viaduct,

tons of strocroral steel, 8,000 tons of
reinforcing sceel for bridges, 567,000
cubic vards of roadway excavation,
18,000 lineal feer of chain-link cable-
reinforced median barrier fence, 1,200
lineal feet of double blocked out metal

Earth meving ond grading operafions en the Golden Stafe Freswoy near Burbonk Bouleverd, Marfhbaund
freeway (center) it already In use.

Januvary-February 1961

beamn barrier, 8,000 lineal feet of meral
beam guard railing, 16,000 lineal feet
of barrier railing for bridges, 35,000
lineal feet of chain link right of way
fence and 68,000 cubic yards of con-
crere for bridges.

The entire project calls for 11
bridges plus the 8-bridge composite
Glendale Freeway Interchange, which
will have 12,7 miles of supporting
pile, 69 columns ranging from 4 to 8
feet in diameter, 20 to 60 feer in
height and averaging 58 tons of con-
crete each, 14 aburments and &Y
acres of deck surface. Bridges are of
the reinforced concrete box girder,
reinforced concrete slab and welded
plate girder types. Roadway grades
are such thar a minimum 15-foot
clearance is provided over Riverside
Drive,

Fill Material Stockpiled

This Golden State Freeway section
was used to stockpile embankment fill
prior to letting of the actual construc-
tion contract. This economical prac-
sice is becoming more widespread
throughour the District, wherever ex-
cess excavation may be had in advance
of construction needs and where space
is available to compact and store it ac-
cording to State specifications and at
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no cost to the State. In this instance,
fill in the amount of 600,000 cubic
vards from other sources was stock-
piled in the right of way, resulting in
a savings to the public of an estimated
$300,000,

The first order of work was the re-
alignment of 1.5 miles of Riverside
Dirive between Arnold and Blimp
Streets, with other frontage road con-
strucion, which is now complered.
The bridge work is now 50% com-
plered.

In conjunction with routine free-
way construction, a 2,000-foot 72-
and 84-inch reinforced concrere outfall
pipe  was builc from the inter-
change along Allesandro Streer o
empty into the Los Angeles River,
providing both freeway and local
street drainage. Also, there was con-
siderable revision of the existing sewer
system and 6, 8 and 10 inch pipes were
laid over a distance of 6,000 feet
Seven sewer pipes were located under
the freeway and reinforced by con-
crete. One, a brick arch, was pro-
tected against the added weight of the
roadway by a subterranean slab on
piles.

In carrying out his schedules, the
contractor has averaged more than
$500,000 per month,

Glendale Boulevard to Burbank Boulevard

From Glendale Boulevard the
Golden State Freewav is completed
and open to traffic as far north as Bur-
bank Boulevard. This 6-mile section
was built previously under separate
contracts: Ash Avenue to Los Ange-
les River, 2.2 miles, completed in Sep-
tember 1957, ar a construction cost of
$4,753,000; Los Angeles River to
Glendale Boulevard, 2.5 miles, com-
pleted in January, 1958, at a construc-
tion cost of §35,418,000; and Alameda
Avenue to Burbank Boulevard, 1.3
miles, completed in August 1959, at
a construction cost of §4,240,000.

Burbank Boulevard to Roscoe Boulevard

Current contracts on the Golden
State Freeway resume at Burbank
Boulevard, with this section extending
four miles north to Roscoe Boulevard,
Work started under §8,830,400 con-
tract to Ukropina, Polich and Kral on
March 5, 1959 and completion is an-
ticipated by June, 1961, Paving op-
erations are currently under way.
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The major construction quantiries
include the following: 1,000,000 cubic
vards of roadway excavation, 380,000
tons of base materials, 56,000 tons of
blacktop, 149,000 cubic vards of con-
crete, 15,000,000 lbs. of reinforcing
steel, 18,000 lineal feet of storm drain
pipe, and 21,000 lineal feet of sewer
pipe.

A 3.7-mile storm drain channel has
been an important feature of con-
struction, since it more or less paral-
lels the freeway alignment. Its point
of origin is La Tuna Canvon south
of Sunland and it empries into the Los
Angeles River near Viectory Boule-
vard. A §2,00,000 Los Angeles County
Flood Control Distriect and U. S.
Army Corps of Engineers improve-
ment, financed jointly by these two
agencies but constructed as a part of
the freeway contract, it courses in
open and covered channel partly
within the freeway right of way and
passes under 5 channel bridges. These
are located at Buena Vista Streer, Co-
hasset Street, Hollvwood Way, Lan-
ark Street and Glenoaks Boulevard.
The drainage facility is of the box
type and its rectangular section meas-
ures approximately 30 feet wide by 14
feer deep. This combined use of space
in a cooperative project is a fine ex-
ample of cooperation between public
agencies at State, County and Federal
level. which results in great savings to
the taxpayer.

Orcher work under this contract in-
cluded relocation of Glenoaks Boule-
vard for a distance of 114 miles, and
construction of the Burbank Boule-
vard Overhead, a concrete box girder
bridge costing §800,000, spanning the
Southern Pacific Railroad and Lalke
and Flower Streets, financed jointly
by the City of Burbank, Southern
Pacific Railroad and Los Angeles
County.

Base materials and roadway excava-
tion were obrained from the job, from
a Srtate-owned borrow site located on
Glenoaks Boulevard, This source pro-
vided 750,000 cubic vards of roadway
excavation and 250,000 cubic yards of
subbase and base materials.

Stage Hondling of Traffic
Because of the paralleling and over-
lapping of the new freeway alignment
over the existing route for the first

mile of the contract, it was necessary
to construct the storm drain channel
and freeway in stages while handling
approximately 45,000 motor vehicles
daily.

Prior to any freeway construction
it was necessary to build three sepa-
rate detours to handle traffic while
pordons of the DBurbank Waestern
Flood Control Channel were con-
structed. Two detours were required
near Burbank Boulevard and one was
constructed near the Front Streer-5an
Fernando Boulevard junction.

About a half-mile of the northbound
freeway from Burbank Boulevard to
San Fernando Boulevard has been
complered and is now carrving two-
wav traffic so that the southbound
portion of the freeway can be com-
pleted.

A final staging of traffic will be nec-
essary when the southbound freeway
is opened to traffic, in that a four-lane
CWo-Way [emporary ramp connecting
the northbound freeway to surface
streets at San Fernando Bouolevard will
be removed to permit completion of
the northbound freeway in this area.

Roscoe Boulevard to Lankershim Boulevard
" The Roscoe Boulevard to Lanker-
shim Boulevard section of the Golden
State Freeway, covering a distance of
2 miles, has been under construction
since December 1, 1959, by B. J. Ukro-
pina, T. P. Polich, Steve Kral and John
R. Ukropina, under $3,718,500 con-
tract, tenratively scheduled for com-
pletion in June, 1961, Construction
quantities include 50,000 cubic yards
of concrete, 830,000 cubic yards of
roadway excavation, 2,300,000 Ibs,
of structural steel, and 3,900,000 lbs, of
reinforcing steel. This project will
have 7 bridges, 1 pedestrian overcross-
ing and 1 pumping plant. Work began
with routine clearing and grubbing,
followed by utlity relocation and
frontage road construction, Bridges
and frontage roads are now completed
with paving operations scheduled to
start in mid-February.,

The single outstanding engineering
feature of this project is the Sun Val-
ley Overhead located between Penrose
Street and Tuxford Avenue, which
carries the freeway over San Ferpando
Road and the Southern Pacific Rail-
road, and measures 511 feet end to
end. It has 5 spans of 20 steel girders
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Lewking northward over the Goldan Stafe Freeway-San Bernardino Freeway Loaking nerth along construetion in progress on fthe Golden Stofe Freeway
imterchonge. The Los Angelas County General Hospital is af right center. from Hollyweod Way.

Gelden Stafe Freeway construction of Lankershim Bovlevard (bridge in fore- lacking north alang o completed secfion of the Golden State Freewoy in
ground), the Burbank oren from Western Avonoe (botom),
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The Elysian Vieduct end Posadena Freeway interchange on the Golden Sfote Freewoy. Note columns and
stenl olrewdy ploced. Winding through the photo of right s the Los Angeles Rivar,

The Galdan State Freewoy-Glendale Freeway interchenge. The Glendole Freewoy will enter frem the
right across the Los Angeles River.

each and the longest span is 123 feer.
Total weight of the girders is 1,375
tons.

When opened to traffic, this free-
way section will have temporary con-
nections to Lankershim Boulevard until
the Golden State Freeway is extended
north to Osborne Street.

Lankershim Boulevard to Osberne Street

On October 25, 1960, the California
Highway Commission voted §$4,200,-
000 for construction on the Golden
State Freeway between Lankershim
Boulevard and Osborne Street, a dis-
tance of 2.4 miles. This project, the
[ast to be financed on the loop portion
of the Golden State Freeway, will be
advertised for construction sometime
during 1941. Four hundred working
davs have been assigned to the com-
pletion of this freeway section, which
will have 3 pedestrian crossings,
bridges ar 6 locations and 1 pumping
planc,

Osborne Street to Son Fernande Road

Bids were opened on January §,
1961 for the most northerly end of the
loop on the Golden Srate Freeway,
berween Osborne Street and San Fer-
nando Read (junction with the San
Diego Freeway near the San Fer-
nando Reservoir).

Construction is now in progress
under §12,625,800 contract to S. A,
Healy Company and C.K.F.M. from
funds made available in the 1960-61
State Highway Budget. The Golden
State Freeway portion of this con-
tract measures almost 6 miles of pave-
ment, with the remaining mileage
being on a 4-mile link of the San
Diego Freeway south to Nordhoff
Streer, where reraining walls and pe-
destrian crossings will be built in con-
junction with placement of excess fill
for future freeway construction under
separate contract. This double project
will be completed in 600 working
dayvs from date of contract approval.

Within the aforementioned limits,
the following scructures will be buile
on the Golden State Freeway: pedes-
trian undercrossings at Kagel Canyon
Street, Pierce Street, Filmore Street,
and Chamberlain Street; undercross-
ings at Terra Bella Street, Van Nuys
Boulevard, Paxron Street, Fox Street,
Chatsworth Drive, San Fernando Mis-
sion Boulevard, Rinaldi Street and
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Roxford Street; bridges at Pacoima
Wash and East Canyon Channel; Mis-
sion Separation and Overhead; and
the San Diego Freeway Separation. In
addition, 8 retaining walls will be con-
structed.

The job calls for the following rep-
resentative major quantities: 6,125,000
cubic vards of roadway excavation,
315,000 square yards of concrete pave-
ment, and §,516,000 lbs. of bar rein-
forcing steel.

Compledon of the Golden State
Freeway at this location will termi-
nate the loop at San Fernando Road.
Of course, the Golden State Freeway
has been completed to largely express-
way standards north of this point via
the Ridge Route to the Kern County
line and has been in use for a num-
ber of vears. In terms of the loop,
public traffic will have the use of a
major 8-lane north-south facility from
the north San Fernando Valley to the
Harbor Freeway south of the Los
Angeles Civic Center. In the next few
vears as more gaps are filled in the
District’s freeway system, an increas-
ing number of new loops and alternate
routes will circumsecribe and cross the
megalopolis of Los Angeles and vicin-
ity and will more efficiently serve the
present 6,900,000 residents and 3,650,-
000 motor vehicles in Los Angeles,
Ventura and Orange Counties. The
freeway development program, par-
ticularly on the Santa Monica and
Golden Srate Freeways and on other
Inrerstate routes, is accelerated by the
Federal Interstate program, which
finances 929 of the cost of rthese free-
wWays,

Traffic Benefits

To provide adequately for the
mounting volame of vehicular traffic,
any large urban area, such as Los An-
geles, requires some form of a freeway
system, be it rectangular, radiating,
circumferential, or a combination,
Furthermore, this systemn should be
well integrated with the local street
system in order to provide optimum
traffic service, It is not uncommon to
find city streets almost devoid of
traffic in the vicinity of a newly
opened freeway. Until recently, est-
mares of future traffic on proposed
freeways were in part predicated on
traffic diverted from city streets,
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Columns across the Los Angeles River and odjoining roilroad tfracks prior fo erection of sfeel girders. This
is the Elysian Viaduct secfion of the Gelden State Freeway.

With more freeways being opened
to traffic, diversion from the existing
freeways will take place. This diver-
sion will affect the commereial vehi-
cles in perhaps a different amount
than the passenger vehicles. On the
other hand, construction of additional
freeway facilities and the improve-
ment of existing ones generates new
traffic. Freeways are popular and as
such will always attract an appreci-
able number of users; so that while
new alternate routes will provide re-
lief to congested areas, such as the
“slot” in the Los Angeles Civic Cen-
ter, no freeway will ever be without
traffic.

To date, the Santa Ana and Hol-
lywood Freeways have provided one
of the best routes for commercial ve-
hicles entering the Los Angeles Met-
ropolitan area by way of the Ridge
Route (U.S. 99) and Sepulveda Bou-
levard. With the completion of the
Golden State Freeway through the
San Fernando Valley and into the
East Los Angeles interchange area, an
even mare direct route will be created,

The Golden State Freeway, al-
though not intended strictly as a com-
mercial truck route, will carry a
higher than average percentage of
commercial vehicles, many of which
now use the Hollywood Freeway.
The Santa Monica Freeway will pro-
vide the much needed route to points
wWest.

Although commercial traffic will
not disappear entirely from the Hol-
lywood Freeway, it is anticipated that
enough will be diverted ro provide
noticeable relief and increased capac-
ity for passenger vehicles.

With the completion of the loop, it
is reasonable to expect that about 15
percent of the existing traffic on the
Hollywood Freeway will be diverted.
The loop will also benefi the existing
city streets because of the improved
conditions on the freeways which wil
attract traflic from rhe crowded paral-
leling city streets. As the freeway net-
work is expanded, alternate routes will
allow for rcraffic adjustments which
will further reduce congestion and
delay.

Expansion and contraction of the
San Francisco-Oakland Bay Bridge is
a continnous process which could
amount to a variation as great as 10
feet from the hot summer to a cold

SQUEEZE AND S5-T-R-E-T-C-H

winter, It is amply protected from
such stresses, however, because its ex-
pansion joints can accommodate a
change of more than twice the normal
amount,
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CAST-IN-HOLE PILES S it
Continued from poge T4, .. el e o y ;

width of piles, and contained abour 40
yards of reinforced concrete (see Fig-
ure 1). The test beam was designed
for 1,200 tons to be applied at the cen-
rer of the beam.

The rest pile was loaded in 50-ton
increments in order to plot the normal
expected settlement,

Settlement Is Checked

At 500, 900 and 1,150 tons the loads
were removed to check the estimated
permanent settlement (see Figure 2).
Rebound readings were taken to de-
termine permanent settlement under
these Ioads, Ar 500 tons the pi}c re- FIGURE 1. A fest pile was foaded using hydroulic jocks working egoinst o reinforced concrete reaction
bounded to 0.105" with a total sertle- beam.
ment under load of 0.195". Ar 900
tons (double design load held for a0
hours) the pile rebounded to 0.45"
with a total settlement of under load
of 0.55". Since the pile was designed
to have a settlement of 4", under
double design load, the test proved the
pile to be of satisfactory design.

Pile Is Tested

In order to determine the ultimate
bearing capacity of the pile, an at-
rempt was made to fail the pile. At a
load of 1150 tons there was slow con-
tinnous movement, indicating the ap-
plied load exceeded the shear strength
of the soil. A safety factor of 1}; was
indicated,

Uk Gilg - ; B =5 g ;

Where the gm]ﬂglc conditions are FIGURE 2. The fest pile was loaded in 50-on increments and fhe settlement checked of 500, 900 ond
such that this pile can be uvsed (no 1,150 fons.
ground water, and material that does
not cave when drilled, see Figure 3)
large diameter cast-in-drill hole piles
may find many uses in furore con-
struction,

On this project, a savings of nearly
50 per cent was made over conven-
tional multiple pile footing type foun-
dations.

HRE HOLDS MEET

Wearly 3000 engineers, economists,
planners and highway officials ac-
tended the 40th Anniversary Meeting
of the Highway Research Board held e : ; o .
in Washington, D.C., during January. RS - i S ek
The Board is a unit of the National Tl e i e S
Academy of Sciences—National Re- ) TS T e
search Council.

FIGURE 3. Geologic conditions must be right for the pile fo be wied; nomely no ground weler, and
material that does nol cave in,
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Tube Report

Webster Street Underwater Tunnel
Will Be Completed by Fall, 1962

By GEORGE A. GREENE, Resident Engineer
and E. G. POMERQY, Assistant Resident Engineer

THE NEw under-
water Webster
Street Tube pro-
viding two ad-
ditional lanes of
traffic under the
Oakland Inner
Harbor, berween
Oakland and Ala-
meda, will be
opened in the fall of 1962, The grav-
ing dock and construction vard are
shown in the accompanying plate,
“Plan—Graving Dock™ have been pro-
vided for exclusive use on this con-
trace,

HETRICT

AY

The underwater portion of the tube
will be 2400 feer long and will consist
of 12 separate reinforced concrete seg-
ments each 200 feet long with an out-
side diameter of 37 feet, 30-inch shell
thickness, rectangular collars 45 feet
wide by 43 feer high at each end, and
each weighing about 5700 tons with a
submerged displacement of 7200 tons.

The casting of tube segments began
in July, 1960, ren months after bids
were opened in September, 1959, and
four segments were completed by
Januvary, 1961, The casting of the re-
maining eight tube segments will be
completed by October, 1961, The

operation of sinking the segments to
position and hooking them together
is expected to begin during April,
1961, and be completed by January,
1962,
First Used in 1928

Since the completon of the Posey
Tube only ten other underwater tubes
have been completed using the meth-
od of sinking surface prefabricated
secrions in an underwater dredged
trench; first nsed for a highway tube
under the Oakland Inner Harbor in
1928,

Because of the comparative rarity
of the “surface prefabricated section—

This picture shows the cesting yard and the equipment used in construching 12 precast tube segments, which cost o totol of 54,440,000 when delivered to the
right-of-way and ready for sinking into pesition. The omount of the Divisien of Highways construction confroct ix 316,641,000, and the confracter has inverted
about $800,000 in constructing the graving dock and obout $300,000 in fubs forms. Two segments ore eonstructed ot the some fime in fandem and launched by
fooding the dock and removing the gate, A construcfion cycle requires ebout 10 weeks, ond o high tide of more thon five feel is required for lounching, The
segment nearest the weler is covered with fimber logging instelled fo profect the waterproofing, while the other segment shows the block waterproofing. (Phote
by Aera Photographers)

January-February 1961
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The elavan-ncra construction yard is locoted in Alameds ef Stanford and Clement Stresfs, ond on the
Oakland Inner Horbor oppasite the eastern and of Gevernmant lsland.

dredged trench” type of tube con-
struction, the contractor has been
required to conduct his own invest-
gations and to submit his proposed
construction methods and engineering
calculations to the Bridge Department
for review. The contractor's develop-
ment and planning period required
about one year and over 300 pages of
working drawings and 400 pages of
engineering calculations have been
submitted for information and review.

Conrract work began October 12,
1960 ar the Alameda portal building.
The unstable, constantly moving, soft
bay mud south of the estuary has re-
quired careful planning and compli-
cated construction procedures, The
cofferdam and building sections are
shown on plates “Floating Tube in
Drydock,” “Alameda Porral Building
Secrion,” and “Pump Sump and
Weephale Detail.”

The cofferdam construction, pile
driving, and concrete subbase seal re-
quired six months construction time.
The building construction below the
ground line and cofferdam removal
required another six months constrie-
tion period. Total working time of 15
months was necessary to complete
building concrete. The water level
inside the cofferdam was lowered as
the excavation proceeded.

Mud Is Removed

Ten feet of interior fill and mud
were removed before excessive sheet
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piling wall deflections and local ground
sectlement outside the cofferdam indi-
cated the necessity of interior coffer-
dam bracing. The first and second
levels of the interior bracing grid were
installed before excavating to third
level of bracing. Excavaring was inter-
rupted at lower levels for the installa-
tion of cofferdam bracing. Afrer the
interior bracing at minus 29.5 feet was
installed, the contractor filled the cof-
ferdam with water before continuing
to excavate, When the cofferdam was
Aooded the mud was rising in the bot-
tom at an estimated rate of one inch
per day, and the ground surface our-
side the cofferdam had settled abour
three feet,

Additional ground settlement out-
side the cofferdam during the 6-month
building construction period below
the ground level increased the total
ground sertlement to about five feer.

The additional settlement is ateributed
to the increased weight of the ground
resulting from loss of bouyancy when
the ground warer rable was lowered
by draining into the cofferdam,

The Alameda portal building is sup-
ported by 124, 12-inch diameter, seven
gange steel pipe piles filled with con-
crete which extend 7R feet into the
mud below the foundation concrere,
The piles were 130 feet long when
driven by a 6,500-pound, double-act-
ing, steam hammer with 52 feet of pipe
extending above cut-off elevation, to
the water surface. A pile load test of
90 tons for 60 hours produced an ac-
ceptable permanent settlement of 063
inches in the bearing load test pile, and
less than 001 inch of pull out on each
of the anchor piles under 45 tons up-
lifr.

Bettem ls Stabilized

After pile driving was complered
the cofferdam mud bottom was stabi-
lized and sealed with a pressure re-
lieved type Class “A" concrete subbase
seal. The subbase concrete was placed
under water by tremie tubes over 114
feer of rock filter blanket. The average
thickness of the subbase concrete was
3.7 feer with a minimum of 1% feet
and a maximum of 4.5 feet. The hy-
drostatic uplift pressure under the
subbase was relieved by pumping wells
and weep holes cast in the tremie con-
crete and extending through the filter
blanket.

Afrer the cofferdam was dewatered,
one 4-inch pump was adequare to re-
move leakage water and prevent uplift
on the concrete subbase. The weep
holes were capped and covered with
the leveling course concrete and water-
proofing. The basement slab of the
building was 4'—6" thick reinforced
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EXCAVATED SECTIOM OF DRYDOCK

The controctor hod o choite of facilities in the consfruction of the 12 precast fube segmenfs, They could
be built in the dry in o dry dock or drodged bosin or en skidwaoys. He elected o groving deck, o section
af which is hers shawn,
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concrete, making a nine-foot toral
thickness of concrete below rhe base-
ment foor level. The thick concrete
building walls and floors are necessary
to provide weighe, in order to resist
buoyancy forces and prevent the build-
ing from foating.

Brocing Removal Difficult

The removal of the cofferdam grid
bracing was complicated by the high
earth pressure on the sheet piling. The
grid bracing at Elevarion —29.5 feet
was removed after filling the space
berween the building basement slab
and the cofferdam with gravel topped
with one foot of concrete. When
the interior bracing was removed, the
gravel and concrere baclfill resisted
movement of the sheet piling and
rransmitted the pressure loads to the
building foundation.

The remamning four layers of grid
bracing remained in place, and the
contractor constructed the reinforced
concrete structure around the braces.

Upon completion of the building
exterior walls and interior concrete
bracing members, the four layers of
steel bracing grid were removed as the
waterproofing and backfilling pro-
ceeded. The roadway opening in the
building wall adjacent to the first pre-
cast segment is closed with a water-
tight bulkkhead to prevent flooding the
building when the firse segment is
floated mrto position.

Installation of the building bulkhead
wis also complicated by the necessity
for balancing the cofferdam earth
pressures and transferring the coffer-
dam bracing forces to the building
walls, The plan used was worked our
by the contractor’s engineers, and in-
volved a sequence of eleven separare
steps.

Oakland Foundations Favorable

In contrase to the difficulr soft mud
conditions in Alameda, the founda-
tions in Qakland are very favorable,
consisting of dense sand with binder
but still permeable enough to permie
passage of warer. The excavation for
the Oakland portal building was shored
with 18WF105# steel soldier heams
placed vertically extending 11 feet
below grade in predrilled holes at
56" centers along the excavation line
and driven to grade by a pile hammer.
Timber lagging consisting of 47x12"
were placed horizontally between the

January-February 1961

General locotion of the tube and the profect. Mote temperory lift bridge on the roilrosd shoofly. The soff
mud is quite unstable and an excovolion 450 feat wide is required fo provide o stable vaderwoter trench
60 fent deap and 40 feat wide of the botiom.

This picture of the Oaklond Portal Building excovation shews the verticol steel beams ond fimber logging
wsed fo prevent ground mevement oufside the hole. Ground woter drains fhrough the logging ond the
wall pressure is greatly reduced. A pumping wall in the foreground is used fo lawer the ground water.
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TUBE AT FLOATING POSITION

TOR OF SOLDIER BEAMS EL. +82'
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BOTTOM OF DOCK EL—!EEL‘.

SADDLE FORM AT
POSTION (2}

I 1

FLOATING TUBE

i
\—SADDLE FORM IN INITIAL POSTION,

IN  DRY DOCK

The groving dock is fillod with woter and the segments bagin floating when woter level rooches mean
sea [evel. The 76 soddles are pulled out during fhe perieds when the fide iz ane foof sbove mean sen
level. The segments are towed oul of the groving dock on the next high fide 24 hours loter.
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COMCRETE SECTIOM

ALAMEDA PORTAL

BUILDING SECTION

The cofferdem Bracing system waos insfolled while excovating was depped of the broce lavel. The soft mud

was impermeable and ground water enfering the sxcovafion wos removed by a fourdinch pump operafing

about three houvrs per daoy, The cofferdam was filled with woler after the lowest broce wos insfolled fo
balance the high foil pressvres,

soldier beams to retain the earth. The
soldier beams were braced by walers
placed 10 feet and 28 feet below the
ground surface and strutred by trans-
verse bracing trusses at cleven-foot
centers. The ground water surface
was lowered in stages to a maximum
of 40 feet in Oakland by pumping
from a sump excavated in the bottom
of the cut. The openings between the
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4”x12" lagging provide drainage and
prevent the build-up of hydrostatic
pressure behind rthe shoring.

The precast tube segments are being
cast in a specially construcred graving
dock locared in Alameda, rwo miles
upstream from the tube right of way.
The graving dock was constructed in
a stiff elay foundation with very licrle
inflow of ground water. An under-

drainage system and weep holes
through the dock floor slab relieve
hydrostatic uplift forces. One hundred
and forty seven prestressed concrete
soldier beams were used to construct
the drydock as shown in the accom-
panving plates, “Plan-Graving Dock”
and “Excavated Section of Dryvdock.”

Plant ODutput Described

The concrete batch plant has a max-
imum output of abour 100 cubic
yards per hour and is located at the
Casting Yard. All coarse aggregates
pass through vibrating finish screens
installed directly over the batch bunk-
ers. Aggregates, cement, and admix-
tures for the precast tube segments are
barched directly into 7-cubic-yard
transit mixers for mixing and trans-
porting to the forms, with a maximum
haul of 800 feet.

Concrete used in the exterior walls
of the portal buildings and cast-in-
place tube is hauled by dump trucks
in 3'-cubic vard batches to one of
two transfer plants locared on each
side of the Estuary and then delivered
to the forms by 7-cubic-vard transit
mixers. A water-reducing retarder ad-
mixture of the hydroxylated car-
boxylic acid type and an air-entraining
agent are being used. The retarding
admixture is being used to extend the
plastic period of the freshly mixed
concrete until succeeding layers can
be placed, permitting the additional
layers to be internally vibrated to-
gether. The tube segment concrete is
revibrated by external form vibrators.
The retarder also densifies the con-
crete, provides additional workability,
and increases the strength by 600
pounds per square inch afrer 72 hours.
The air entraining agent is used to
offset the densifying properties of the
rerarder, and is permitted because it
also increases impermeabilicy and
wotkability,

Weaight Reduced

The use of 47, entrained air reduces
the weight of the precast segment
about 220 tons, permitting the seg-
ment to float one foot higher when
launched, thus extending the available
working time for launching during
high tide, The contractor is required
to furnish freshly mixed concrete with
a minimum unit weight of 147 pounds
per cubic foor, and in addition four

California Highways and Public Works
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guired w~ithou! the pumping system. The droinoge
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the pump sump ond wespheles ond olse supports
the fremie cancrefe on the soft mud botiem.

precast segments are specified to have
concrete with a 152 pounds-per-cubic-
foot unit weight. The 147 pound
weight can be supplied using 49 air;
however, less than 4% entrained air is
used in the 152 pound weight con-
crete.

The maximum size of coarse aggre-
gate being used on the precast tube
segments 15 1% " because of the diffi-
cult placing and reinforcing bar con-
gestion at some locarions. The 2%
size aggregate is also being used in
foundations and heavy sections.

The concrete for the precast seg-
ments is placed in three separate op-
erations. The invert, or portion of the
shell below the roadway slab, consist-
ing of about 830 cubic vards, is placed
first. The roadway deck slab consist-
ing of 230 cubic yards is placed next,
and the permanent tmube shell is com-

pleted with the placing of 1,600 cubic
vards in the overhead section of the
arch, making a total of aboutr 2,750
cubic yvards per segment,

Meoasurements Mode

Concrete temperature measurements
were made by thermacouples placed
at the center of the 30-inch tube con-
crete arch shell. The outside of the
tube barrel was exposed, but below
the ground level in the graving dock,
and the ends of the segment remained
open during the warter curing period.
Air remperatores varied from 337 to
75°F and the water in the estuary was
62°F. The mixed concrete was placed
at a temperature of 74°F, one day
later the concrete temperature was
105°F, second day 91°F, third day
80°F, fourth day 73°F, seventh day
66°F and was 62°F twenry days later
when measurements were stopped.

Afrer the mbe conecrete placement
is completed, the segments are water-
proofed. The waterproofing consists
of four moppings of type B water-
proofing asphalt and three layers of
glass fabric applied after the concrere
is primed with an asphaltic cut-back
primer. The exterior warerproofing
on the segment is protected from pos-
sible damage by 2”x12" timber lag-
ging,

The segments are prepared for
floating by plugging the ends wirh
remporary  buolkheads. A temporary
reinforced concrete Tee-beam bulk-
head closed the ends of the duct space
nnder the roadway slab, The planking
is caulked and covered with assphale
and glass fabric membrane warter-

Tube ssgment baing fowed. The floofing segment
hos about 8 feet of the 37-foot cutside diamefer
exposed. The 57004on segmen! requires 34 feel
of wafer for towing end con only be maved dur-
ing the high fide period. Eighty tons of water
ballast is required in the stern in order to floal
the segmemnt level. Mole towers for locating the
submerged segment end occess hole neor the
frant, which will be 50 foet to exfend obove the
waler surface on soms segments. The generater on
the front provides electricily for the inferior lights
and pumps. (Photo by Russ Recd)

A view of the lube reinforcement ond the interlor Invart form,

January-February 1961

The roadway deck form is being lowsred into ploce ond & porfion of the
Tongitudingl left open for the consfruction of a sfesl tronsverse bulkheod
ofter completion of the deck concrefe.
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ALAMEDS PORTAL BUSLDUMG PLAM SESTICN

Tha botiersd strufs A ware installed fo permif the
removal of struts B which obstructed the circular
correction cancrete forms of the joint with precost
segment MNo. 1. The pump sump was exfended
above the bockfill ond the cofferdam woler level
maintoined below the floor slob wntil sufficlent
cancrete wos in place fo overcome buoyency forces.
The installetion of the watertight bulkhead in the
building af jeint wos quite complicated, requirng
¢ sequence of sirut removel, partial bulkhead con-
struction, and backfilling in four eyelos.

proofing covered with 1" of gunite.
The open ends above the roadway are
closed by 6"x12” timber horizontal
planking supported by 36 WF steel
beams placed vertically,

Segments Are Ballasted

Ballasting of the segments is re-
quired to provide proper flotation
characteristics, te permit lowering
into place, to help hold the segment
in position on the temporary suppores,
and to bed the segment into a perma-
nent sand foundation bed.

Maore than 2,400 rons of ballast will
be added to the interior of the seg-
ments in order to complete the plac-
ing operation. It is estimated that
abour 800 rons of ballast will be ob-
tained by filling the space under the
roadway slab with water; another
1,000 rons of ballast will be added by
placing about four feet of sand on the
roadway deck; and the final 600 tons
weight will be added by uemnq the
smd on the roadway.

The space under the roadway is
divided into three warertight tanks by
transverse bulkheads placed about 45
feet from the ends of the segment.

The segment can be balanced and
the flotation angle controlled by
changing the amount of water in the
end ballast tanks, A perforated rrans-
verse bulkhead on the centerline will
lessen the possibility of sudden surg-
ing of the water during the filling of
the cenrer tank.
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The intarior fube farms are being fobricated in ponels five feet long and hondled in sections 20 feef long

consisting of four panels bolted togother. Screw jocks on the jumbo edjusts the forms fo occurale eleva-

tigns end pull tham loese for stripping. It requires ahout fwo days fo move the forms fo the rear segment
waffer curing i completed.
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BULKHEADS AT HAZLETT WAREHOUSE
The bulkhead iz about 180 feet long with o 25-feal extension arsund fhe corner of the building along

Woater Strest on the OQoklend Waterfront, The lost segment of the precasi consfruction will be placed fn
tha undarwater trench ohouf 80 feet deep.
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The 45-4on groving dock gate is lifted about 20 feel by o 75-ien floafing derrick, Mote the horizantal
bracing girders which transmit the wafer pressure fo the reinforced concrefe entrance section which pro-
vides a door opening 50 feel wide. The occess monhols moy be soan in the cenfer of the piclure fogether
with the pipes which will supply air, and discharge water frem inferior pumps, About 1,000 fons of sand
will ba lowered through the 20-inch “conning tower” to provide four feet ol ballast on the roadwaoy slab
in order to sink tha segment. The “conning fower” will be exfended os required to ohout 10 feet above
mean sea level, One of the pipes corries fresh air ond electric wires, while the ofhor is o dischorge line
for inferior droinage pumps. Alss note the sighting masts which will deiermine the positien of fhe fube
segment when submerged.

Bulkheod Designed

A buolkhead for protecting the
Tidewater Oil Company facilities was
designed, approved, and conscrnered
before the dredging could begin, The
floating dredger Holland began work
in January, 1960, A shoofly lift bridge
on a Southern Pacific Railroad track
was also designed and construcred and
opened to railroad traffic in April,
1960, after the railroad had completed
installing derails and signals.

January-February 1961

The longitudinal top bracing and
the lift span of the bridge were re-
moved by a 75-ton derrick to permit
the dredger Golden Gate to begin
work between the railroad shoofly
and the Alamedn Porral building.

A total of abour 450,000 cubic yvards
of dredging was completed during the
year.

The dredged trench for placing the
precast tube segments ends in Oakland
40 feet south of First Streer. The

trench will be 100 feet wide and 80
feet deep between Webster Sereer and
the remaining portion of the 3-story
reinforced concrete warehouse,

The bulkhead shown in the ac-
companyving plate, “Bulkheads ar Has-
lett Warehouse” has been designed
and constructed by the contracror ro
protect the building from damage,

Wells to Ba Installed

Pumping wells will be installed in
the drainage rock in order to maintain
a constant ground water surface level
about 15 feet below mean sea level.
The constant ground water leve] will
minimize the possible loss of ground
under the building footings  from
around warer erosion, and will pro-
vide a horizonral compressive force on
the ground under the footings resist-
ing ground movement toward the
open trench excavation. The bulk-
head was installed during the fall of
1960 and all work inside the building
has been completed, The Porr of Oak-
land is spending about §825,000 to re-
model the building, and it is planned
o move their main offices into the
upper floors of the building., Restan-
rants will occupy the ground and top
floors of the building.

Other noteworthy accomplishments
not described inclode §200,000 worth
of railread track, pipe line, cable and
wire relocaton work by subcontrac-
tors and utility companies,

More information on the construc-
tion and placing of the tube segments
will be given in another article at a
later date.

BIBLIOGRAPHY

Other articles concerning the Web-
ster Street Tube may be found in:

Engineering News-Record, Ocr. 20, 19560,
page 43, Graving Dock construction,

Western Consruction, April 1960, nnosual
construction methods vsed.

Engineering News-Record, Qct, 8, 1959,
page 59, contract hid prices.

Crnl Engineering, April 1960, page 77—
Tube design considerations,

California Highways and Public Works:
March-April 1960 Work starts, page 11.
Movember-Dec. 1959 — Navy Hanger

Relocated.
Sepr-Oiet, 1959—Tunnel lighting, page
43,

Braking distances on winter road
surfaces are in the order of 3 to 12
times as great as those of bare pave-
ment,
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N Januvary 30,
1960, Mr. Robert
B. Bradford, Di-
rector of Public
Worlks, Stare of
California, an-
nounced the starr
of the Los Angeles
Regional Trans-
portation Study,

DISTRICT

VIl

He stated,

“Perhaps the largest-scale major co-
operative State and local transporta-
ton study ever conceived is now in
the making. This is the transportation
study covering all of Los Angeles,
Orange and Venrura Counties, and
the westerly, highly populated por-
tions of San Bernardinoe and Riverside
Counties. We are talking in terms of
8 million people and 4 million vehieles
now, and an estimated 15 million peo-
ple and 8 million vehicles in 1980,
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“In carrving out this seady, the
State will again rely heavily on the
same type of Advisory Committee of
local officials which worked so well
with the SCR-26 Report (Freeway
System ) and is working so well now
on the SCR-62 Study (City and
County Street and Road Needs), We
are asking the County governmental
authorities to appoint people to this
committee who will nor only review
and evaluate the progress of the study,
but who will also serve as a source of
ideas. In addition to the counties, we
hope to have on the Advisory Com-
mittee representatives of the Metro-
politan  Transportation  Engineering
Board, the Automobile Club of Souch-
ern California, the Institute of Trans-
portation and Traffic Engineering,
and others, with the Automorive
Safety Foundarion also being called
on once again to supply technical

advice and a broad perspecrive based
on its nationwide experience.”

List of Members

As a result of the request of the
Srare Division of Highways, the fol-
lowing members were appointed by
their governing bodies and organiza-
tions to the Advisory Committee;

Allen 5, Koch {Chairman) Road
Commissioner, County of Orange

Hugo Winrer (Secretary) .. Los Angeles
Metropolitan Traffic Association

Mileon Breivogel . Direcror, Regional
Planning Commission
Los Angeles Conney

Senior Transportation
Engineer
Memopolitan Transic Authoricy

Prof. Harmer E. Davis Direcror,

Institure of Transportation

and Traffic Engineering

University of California

Joseph E. Havenner Director,
Engineering and Technical Services
Auromohite Club of Southern California

Jehn L, Curtis

California Highways and Public Works



A, G Keith County Survevor and

Road Commissioner

County of Riverside

Merrill C. Lorenz Director of Public
Works, Counry of Venrura

Martin A. Nicholas ___ County Engineer
County of San Bernardino
. Ciry Engineer

Ciry of Los Angeles
Newron H, Templin _ Road Commissioner
Counry of Los Angeles

Fritz Fapf______ City Engineer, City of
Pasadena Metropolitan Transporrarion
Engineering Board

Alan M., Voorhees, Traffic Plan-
ning Engineer, a representative from
the Automotive Safery Foundation,
together with representatives of the
Bureau of Public Roads, are members
of the Technical Advisory Group.
The Bureau has approved this study
for financial participation of Federal
Aid planning funds.

Lyall A. Pardee

A preliminary phase of this study
actually started in December, 1958,
when the Los Angeles City Traffic
Department under S. S. Taylor, Gen-
eral Manager, in cooperation with the
State Department of Motor Vehicles,
mailed out over 3 million postcard
questionnaires with the 1959 registra-
tion renewal form. The City Traffic
Department received a return of
1,400,000 and are in the process of
coding 350,000 of these postcard
guestionnaires which contain informa-
tion about work trips and trips for
other purposes, time and distance of
travel, and days of usage.

Cooperating Agencies

The Los Angeles Regional Trans-
portation Study is being conducted
under the general coordination of the
California Division of Highways with
the cooperation of the Bureau of Pub-
lic Roads, the five counties of Ven-
tura, Los Angeles, Orange, San Ber-
nardino and Riverside, 117 cities in
these counties, and several public and
private organizations associated with
transportation, Its purpose is to deter-
mine the transportation needs of the
study area for 1960-65-70-75 and into
the furure for use in local and regional
integrated  transportation  planning.
This will be done by relating the
movement of persons and goods to
land use, utilizing modern high speed
computers, and the latest land use and
rraffic medel technigues.
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Working within the framework of
community and area-wide planning,
the land use model will be used to
project and distribute changes in pop-
ulation, employment and land devel-
opment. The derivadon of this model
depends on the collection and analysis
of data which can best be related to
area growth, such as: distribution of
past, present, and proposed land use,
emplovment, population, land costs,
topography, and the availability of
water, sewers, highways, etc.

The traffic model 15 based on in-
ventories of transportation facilities,
determination of travel characteristics,
and factors of land use thac give the
greatest accuracy in predicting travel
and trip production. This model con-
verts the information derived from the
land use model to person and vehicu-
lar trips and assigns these trips to the
nerwork of freeways, major arterials,
and collector roads by five-vear inter-
vals into the furure.

Planning Assistonce
The LARTS Study is not only de-
signed to give greater insight into the

interrelationships  berween land use
and transportation; but it also offers
local and regional authorites the plan-
ning tools for objective evaluation, in
terms of transportation needs, of their
present and future planning—both as
to its effect on local areas and on the
region as a whole,

This study is intended to be a con-
tinuous planning operation utilizing
new data at regular intervals and lead-
ing to greater refinements of smdy
techniques. Although the first rwo-
vear phase of this study will be ori-
ented toward vehicular travel, it is
planned in subsequent phases ro in-
clude the possibility of other modes
of travel and any other likely innova-
tion in the movement of people and
goods,

As the study progresses and its po-
tentialities for local as well as region-
wide coordinated planning becomes
evident, engineers, planners, public of-
ficials, and others will not only lend
support, but will share a common real-
ization that significant progress has
been made roward a well-founded

B

LARTS Advisory Commitfes meetfing in progress. Commiffes members seofcd oround the foble frem laft te

right are: A. C. Keith, Jehn MocDonald (substituting for Jesaph Hovenner), John Curtis, Milton Breivagel,

Allan 5. Koch (chairman), Huge Winler (secretary), Fritz Zapf, lrving Mohor (substituling for MNowfon

Templin). Lyall Pardes, Eugene Tidwell (substituting for Martin Micholas), and Richerd Sheridan (substi-

fullng for Hormer E. Dovis). Stonding feft to right ore George Hill, District Engineer, District Vi, ond

John Shover, co-outhor of the accompanying orticle, Seated on the right are Herschel Brown, Los Angeles
City Enginsering Department and Gibson W, Fairman, Plonning Engineer, District VII.
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Highway Planning Survey persannel inferviaw ovibound traffic for the LARTS study just nerth of Ventura
an the Pacific Coast Highway.

Post card questionnaoire coding room in the Sfofe Division of Highways Building in Los Angeles. Reviewing

the work in the foreground (lefi fo right] ore A. L. Hufchison, Assisont Gensrol Monoger; Jim Hordy,

Senier Troffic Engineer; ond Chaorles Koch, Traffic Enginesring Assoclole, ofl of the Los Angeles Cily
Traffic Dapertment.

plan of integrated transportation facil-
ities for the greater Los Angeles area,

The existing pattern of the move-
ment of vehicles, people and goods
will be derived from five Origin and
Destination Surveys:

1. The postcard questionnaires
which were mailed with the 1959
motor vehicle  registration  renewal
forms. Data from these cards furnish
most of the details related to patterns
of movement.

2. Limited Home Interview Origin
and Destination Survev. This survey
was conducted in the summer of 1960
by the Division of Highwavs. [t was
designed to furnish household and
travel characteristics such as: tvpe of
dwelling units, number of registered
automobiles per dwelling unit, the
mode of travel used by occupants of
dwelling units, trip length distribu-
tion, proportion of trips by purpaose,
number of trips per car, ete.

3. Office Interview Origin and Des-
tination Survey of “for hire” trucks,
This survey will establish the pattern
of “for hire” rruck movements and
the commodities carvied. The field
work for this survey was complered
in the summer of 1960 by the Division
of Highways.

4. Posteard Questionnaire Origin
and Destination Survey of regular
commercial vehicles. This survey was
conducted during September and Oc-
tober, 1960, by the Division of High-
wavs., Questions are the same as those
asked in rhe “for hire” truck survey.

5. External Cordon Origin and Des-
tination Survey. Roadside interviews
of outhound traffic were conducred at

7 cordon stations on the perimeter
of the LARTS Study Area. This sur-
vev, conducted in the summer of 1960
by the Division of Highways, will
furnish data on travel in and out of
the study area.

Although the field work is com-
plete on these surveys, there still re-
mains a tremendous task of coding,
key punching, and anmalyzing these
data so that they can be integrated
with other phases of the study.

Preparation of Maps
Another sizable job in connection
with the inventory of travel is the
preparation of maps and tabulations
showing the 1960 average daily travel
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on all freeways, major arterials, and
collector streets which will be used
in the network for traffic assignment.
These traffic volumes will be obrained
from various City, County and State
traffic count records or from previous
studies such as the SCR-62. These
1960 ADT's will be used to test rhe
study methods by comparing them
with 1960 traffic assignments made by
the computers,

Public transit usage will be obtained
from mass transit companies in the
area, as the LARTS Study does not
intend to duplicate work that has al-
ready been completed for this mode
of travel.

Land use information will be of
major importance for the completion
of the LARTS Study. For analysis
purposes, these data must be recorded
in a uniform and systematic manner
for the entire study area. The jobr of
co-ordinating the collection of land
use information is under the general
direction of Milton Breivogel, Direc-
tor of Los Angeles County Regional
Planning and a member of the
LARTS Advisory Committee.

The first steps to standardize pro-
cedures of data collection were taken
by the temporary Land Use Criteria
Committee headed by Joseph A. Mel-
len, Planning Director of the City of
Glendale, This comunittee, in co-op-
eration with the LARTS stail, derer-
mined what land use data were needed
and developed an instruction manual
and a set of forms on which this in-
formation could be recorded.

Land Use Form

A four-page land use swmmary
form was developed and is being dis-
tributed to all the planners in the five
counties and 117 cities in the LARTS
area. The planners will be asked to
complete these forms for each 1960
census tract in their jurisdiction. Since
Ventura County is not tracted, some
system of planning areas will be de-
veloped. The large census tracts in the
other counties will also be split into
suitable planning areas. The forms as
transmitted will include:

(1) Present land use inventory for
each of the 1960 census tracts using
seven major categories such as resi-
dential, commercial, community serv-
ice, industrial, transportation, military

January-February 1961

Survey [nterviewer |. B. Monahan (cenfer) interviews fruck deiver William Kiner. Lending ossistance (right)
is Gene Thuesen, sales manager of Knudson Creomery,

A heme intervicw for origin and destination information being conducted by Survey Interviewer Jaohn
Crisp (left) in the home of Mr. and Mrs. Levring ond fheir two doughfers fudy ond Janat,
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installacion, open land. These cate-
gories and land use groupings are pri-
marily oriented toward traffic gen-
eration and land use predictions. This
will be used with other dara to estab-
lish population and employment den-
sities, traffic generation, and other
factors necessary in the allocation of
traffic over the entire study area.

(2} Special land wse information
such as the ultimate development of
the 1960 open uvsable land and the
historical data for 1950 open usable
land indicating type of land use con-
version taking place, and listing re-
development projects and any special
high-traffic generators,

(3} Residential land characrerisrics
for two time perinds, 1950 to 19573
and 1955 to 1960. The characreristics
requested for these periods include
warer, sewer, highway, public transit
service, and an indication of whether
or not the vacant land was suirable
for mass development. In addition, in-
formarion is requested on the 1960 av-
crage vacant residential land cost per
acre, and the average topographic
conditions.

{4) The final page will require in-
formation in regard to industrial land
characteristics existing between 1955
and 1960, The information requested
includes highway, water, sewer, rail,
transit service, and the average 1960
vacant industrial land cost and topog-
raphy,

The LARTS staff has obrained from
the State Department of Employment
1960 employment data by census
tracts. Historical employment data for
community labor marketr areas will
come from the same source and others
such as the US Census of Manufac-
turers, US Census of Business and
Sales Management Surveys. Informa-
tion is also being obrained on motor
vehicle ownership distribution from
special surveys made by the Times-
Mirror Company and rhe Division of
Highways, Current information will
also be available by census tracts from
the 1960 US Census,

Computer System Installed
The Highway Planning Survey De-
partment in Sacramento has just ae-
quired an IBM 704 magnetic tape data
processing system, which will be used
in processing the above land use and
traffic dara. By mid-1962 this com-
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Tha LARTS study being exploined to local officials in Orange Counfy by Gibsan W. Fairmon, District
Planning Engineer, District VII,

puter system is expected to develop
the following quantitative and quali-
tative results:

(1) A complete partern of the
movement of people and goods
for the entire study area for
the vears 1960, 1965, 1970, 1975
and 1980, The partern will
show travel desires berween
census tracts (zones).

{2) A complete analysis of vehicu-
lar transportation needs by the
same five-vear intervals on a
Incal and region-wide basis,

(3) The Average Dailv Traffic vol-
umes for the years mentioned
ahave for the freeway svstem,
and major arterial and collector
streets.

(4) Objective evaluations for the
same years in terms of trans-
portation needs, of present land
use and furure land use plans
proposed by the city and
county planners. These evalu-
ations by five-vear intervals
will be tools for planning on
a priority basis,

(%) A dara summary of population,
employment, motor vehicle
ownership, etc.,, and an inven-

tory of land nse for every local
community by cepsus tracts.
These data will be punched on
IBM cards by the Division of
Highwaws and each local com-
munity may request a dupli-
cate deck for its own planning
purposes,

These are some of the qualitative
results expected by mid-1962:

1. A greatly increased understand-
ing on the part of planners and
engineers of the interrelationships
between land use and transporta-
tion planning.

. A greater appreciation of the
value of well-coordinated, sys-
tematie, uniform data collection,

3. A betrer understanding of the
facrors influencing residential, in-
dustrial and commercial land de-
velopment,

[ o8]

4. A bertter insight into patterns of
growth on a local and region-
wide basis.

5. An increased awareness of the
effect each community’s planning
has on surrounding communities
and the region as a whole.

... Cantinued on poge 68
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Guthrie Reappointed,

JAMES A. GUTHRIE

Governor Edmund G. Brown has
reappointed James A. Guthrie of San
Bernardine to a four-year term on the
California Highway Commission and
has appointed John Erreca of Los
Banos to a four-year term, succeeding
Chester H. Warlow of Fresno.

Both appointments were effective
January 15, 1961,

Guthrie was first appointed to the
Commission by Governor Earl War-
ren when it was established in its pres-
ent form on September 14, 1943, and
was reappointed by Governor Warren
in 1945, 1949 and 1953, and by Gover-
nor Goodwin J. Knighr in 1937,

He is a widely known newspaper
publisher, and has been associated for
many years with the San Bernardino
Daily Sun and Telegram, of which he
is the ediror and president.

He has also carried on a broad
range of civic improvement activities
in his home community and — espe-
cially in the field of good roads—
statewide. He is a member of the
board of directors of the California
State Chamber of Commerce and has
served on its highway committee for
a long time.

At the Commission's January meet-
ing, Guthrie was elected to serve as
vice-chairman for 1961, He has been
vice-chairman in previous vears,

Long-time City Official
Erreca, the new Commission mem-
ber, has also achieved a distinguished
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Erreca

Named to C.H.C.

JOHM ERRECA

reputation in civic service, especially
in the Los Banos area, where he is a
farmer and cartleman, He has been a
member of the Los Banos City Coun-
cil since 1938 and the mayor since
1944, Upon his appointment to the
Highway Commission he resigned
from the City Council.

In 1953 Erreca was elected to the
board of directors of the League of
California Cities, and served as presi-
dent of the League in 1959, Last vear
he was chairman of the League’s
highway committee.

He is a past president of the Mer-
ced Counry Livestock Association and
president of the board of directors of
the Merced County Spring Fair,

Warlow's service on the Commis-
sion, which ended in January, ex-
tended over more than 17 years. Like
Guthrie, he was a member of the orig-
inal 1943 Commission.

SIGN ROUTE &8

The Salinas-Monterey Highway has
been designated State Sign Route 68,
it was recently announced by State
Highway Engineer J. C. Womack.

This route, previously unposted, ex-
tends from Sign Route 1 in Monterey
to U.S. 101 in Salinas. The new desig-
nation will be effective as signs are
posted.

Womack Is Elected
To A.AS.H.O. Post

State Highway Engineer J. C. Wo-
mack is serving as first vice-president
of the American Association of State
Highway Officials for 1961. He was
elected to the office at the Associa-
tion's 46th annual meeting, held in
Detrroit in December, 1960,

Womack also continues as a mem-
bher of the execurive cominittee of
AASHO, on which he began serving
last year.

The Association elected Dwight H.
Bray, chief engineer of the Kentucky
Highway Department, as its president
for 1961, succeeding David H. Stev-
ens, chairman of the Maine Stare High-
way Commission.

Advisory Committee

Named by Governor

Governor Edmund G. Brown has
appointed a three-man Advisory Com-
mittee on the planning of a Seuthern
Crossing for San Francisco Bay. The
committee plans to meet quarterly,
starting in February.

Members of the committee are State
Director of Public Works Robert B,
Bradford; John J. Purchio of Hay-
ward, a member of the California
Highway Commission; and William
Roth of San Francisco, a member of
the California Toll Bridge Authority,

The Governor said the committee’s
functions will be to bring together the
reports on progress in planning an ad-
ditional crossing; to suggest additional
studies or investigations; and to hold
public hearings and meetings. It will
also be very much interested in in-
creasing public participation in plan-
ning for the additional crossing.

Studies for a Southern Crossing have
been made by the Department of
Public Works over a number of years,
and will continue.

The State Division of San Francisco
Bay Toll Crossings will advertise for
bids shortly for strengthening the up-
per deck of the west bay portion of
the San Francisco-Oakland Bay Bridge.
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of natonwide effort in the feld, Bu-
rean specialists have been able to
stimulare the program by facilitating a
very desirable interchange of proce-
dural and other data. The value of this
kind of coordinating activity is
quickly apparent. As a result of it, for
example, the possibility of developing
a national “bank” of empirical data by
which appraisal theory may ultimately
be rested and evaluated becomes
highly encouraging, since uniform re-
porting and uniformity of data be-
come easily possible,

Recently, Bureau specialists have
begun the formidable rask of organiz-
ing for machine rabulation and ana-
lvtical programming, and significant
progress leading to the development
of a manual of procedure in this area
is currently being made. Thus the
logical step from relatively simple
documentation at the appraisal level,
to complex tesung of hypotheses at
the theoretical level, has already been
taken.

Califernia Program

From time to time since the Pasa-
dena Treeway (then Arrovo Seco
Parkway) was constructed in 1940,
California right of way agenrs have
been compiling and udlizing case
studies of freeway adjacent parcels in
their day to day right of way work,

Practically, these early case studies
were of tremendous appraisal signifi-
cance; they were the first items of em-
pirical data awvailable regarding free-
way effects. As such, they were
weighed and evaluated by both ap-
praiscrs and landowners, and became
the hasis for countless subsequent in-
vestment and development decisions.
Generally, the data showed positive
freewav effects and benefits, and with
relatively few exceptions, the validity
of even the earliest decisions predi-
cated on the freeway as a salutary
factor were in fact borne out by sub-
sequent events. Thus in the area of
practical use, even the few cases avail-
able in early years proved to be ac-
curate and realistic appraisal tools,

Theoretically, however, these initial
data were limited by something of a
“built-in"” deficiency — they were al-
most by definition, limited in number,
in scope, and in applicability. Thus,
since it could not be shown that they
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did in fact truly represent all remain-
ders over any specific tme period,
ready acceptance of them was im-
paired, and they were subject to the
basic criticism that perhaps they
might be the exception rather than
the rule. Moreover, since they were
limited, their actual usefulness was re-
stricted as well, in the sense thar in
any particular appraisal problem, the
chances of finding a really close fir to
the problem ar hand were proportion-
ally small.

Taking first things first, then, it was
quire early premised thar California
remainder parcel studies would clearly
have to:

1. Include the analysis of each re-
mainder along ewvery freeway
completed within ar least the
preceding three wears.

. Be on a continuing basis so that,
at regular intervals, all remain-
ders along any given freeway
would be checked for sales and
developments,

e

Only when these prime requisites
had been met, it was premised, would
it be possible to begin to utilize effec-
tively the theory-making potential of
remainder parcel data, as well as
utilize its practical advantages and ap-
plications,

Remainder Parcel Concept

As would be expected, many of the
early statements of the need for and
purposes of remainder analysis came
from California, and reflected Califor-
nia freeway experience. The subse-
quent emergence of right of way
studies reflected the conditons al-
ready noted as being necessary to
stimulate and thereafter permit such
research, i.e., completed freeway mile-
age, an expanding freeway right of
way program, an active and dynamic
real estate and economic environment,
ete,, which conditions had existed in
this state for a relatively long period.
Even in California’s earliest freeway
days, the need for remainder parcel
facts had already begun to make itself
felt. Shortly there followed the con-
comitant stimulus to do something to
satisfy the needs, and the earliest
starts at this kind of analysis were
made. As a result, the remainder par-
cel concept has been in existence for

some time in the state and may he
briefly outlined. Presently it consti-
tutes the rationale for the current land
economic study effort.

RBemainder studies would clearly be
useful in derermining if a particular
freeway imposed a damaging or bene-
ficial effect upon a particalar prop-
erty. As has already been noted, the
evaluation of the sale or development
of a remainder in the light of activi-
ties similar but uninfluenced areas,
should quite accurately reveal free-
way effects, or more precisely, the
effects of the construction of the free-
way improvement itself. The nature
and extent of activity on the remain-
der, after completion of the new high-
way, is broadly seen as reflecting not
only the general interplay of eco-
nomic forces, but the influence of the
abutting freeway as well. When by
means of control area comparison the
general influencing factors are re-
moved, the result may be reasonably
ateributed to the aburting freeway.

Reforonce to Original Unnecessary

In such an approach, reference to
the original holding of which the re-
mainder was formerly a part is unnec-
essary, and contribures little if any-
thing to the analysis. In effect, the
remainder is viewed as an “entire”
parcel as ir stands, and the question
thar sales analvsis would want to an-
swer, for example, would be: “Would
this remainder (now simply a prop-
erty adjacent to a freeway) sell for
the same amount if it were away from
the freeway and its influence?” The
answer would thus help only to solve
the problem of determining the effects
of the freeway construction itself; and
attempting to relate back at any point
in the analysis to the original, pre-
freeway holding would probably add
little but confusion.

Largely, it can be seen, remainder
parcel study in this sense is similar in
concept—if not identical—to studies of
ary kinds of freeway-abutting par-
cels, e.g., “intact” properties from
which no right of way was ever ac-
quired, and which are perhaps adja-
cent to a new freeway now accupying
what formerly was a neighbor's land.
Thus the remainder parcel—to be sin-
gled out for special study—must be
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Typical reporting and analytical forms for the compilofion of remainder parcel data. Such forms include o complete “before and offer” histary of each property
and its highway environment, and provide the basic dofo source from which freeway and right of way acquisition effects are inferred,

capable of making some other signifi-
cant contribution over and above that
of “freeway effect,” and this is very
clearly the case, Actually, to conclude
that remainder studies are a measure
only of this one element—freeway ef-
fect—is te fail to grasp the full right
of way appraisal conmtext involved,
and thus actually to fail to fully de-
wvelop thelr appraisal and investinent
potential,

Effccts of Severonce

Perhaps the significant element in
the entire partial acquisition process is
the determination by the appraiser of
the effects, if any, of the severamce
of the part sought to be acquived from
the remamning property. In addition to
the effects of the construction of the
freeway itself (freeway effects) this
latter element must be considered as
well in ascertaining the nature and
extent of damages and benefits, if
there in fact be any. It is immediately
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apparent thar remainder parcels actu-
ally offer the eonly opportunity to
study the effects of the acquisition
irself, and it is primarily because of
this that they are being studied. The
entire context in which the original
right of way appraisal was made thus
becomes the unique reference for re-
mainder analysis, and the original val-
uations and assumptions become both
the hases for testing as well as the
items to be tested.

An additional byproduct emerges.
As has already been noted, every par-
tial acquisition situation requires an
appraisal of the presence and amount,
if any, of damages and benefits attrib-
utable both to the freeway and the
acquisition. Decisions on these factors
gr¢ made in each such appraisal, and
the amounts which remainder owners
subsequently accept reflecr the dam-
age and benefic assumptions so de-
veloped. It thus becomes apparent
that subsequent sales of and develop-

ments upon these “damaged or bene-
fited” remainders become excellent in-
dications of the validity of the original
appraisal assumptions, over and above
any light they may shed upon freeway
effects as such.

District Effort

To carry out the California pro-
gram, Senior Right of Way Agents
in charge of the appraisal function—
or sections—within each of the 11
highway districts have been given di-
rect supervision over remainder parcel
studies. These men have in turn as-
signed one Associate Right of Way
Agent full time to the project, with
the assistance in many districts of one
or more Assistant and Junior Right of
Way Agents as well,

These analysts are carrying our the
following study sequence:

1. List completed freeway projects
and all of the remainders adjacent
thereto.
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2. For every project, carry out a
systematic parcel by parcel check
of each remainder to determine:
a. Chain of ownership since high-

way acquisition and develop-
ment, including sales and sales
data where changes in owner-
ship have occurred.

b. Extent and sequence of de-
velopment of remainders, such
as physical improvements,
changes in use, etc.

3. Combine remainder parcel sales
into groups of comparable units
for the purpose of comparison
with control data,

4. Locate control areas, which will:

a. Contain properties being put
to identical uses to those under
study at the time of right of
way acquisition.

b. Be similar in all significant
environing conditions to the
area in which the remainders
under analysis are located.

c. Have followed a similar trend
and exhibited similar develop-
mental patterns and character-
istics to those of the remain-
der areas, up to the time of
right of way acquisition.

. Determine by control area and
study parcel comparison wheth-
er the remainders have done as
well as, berter, or worse than
freeway-removed properties
whose trends they would nor-
mally have shared had the free-
way not been injected onto the
scene.

y

With this information, parcel by
parcel analysis is completed—at least
for those remainders on which there
has been some activity since freeway
construction, Those which have not
sold or have not been developed, are
held for continuous furure checks
until they either become active and
can be studied, or are inactive for
so long that meaningful comparisons
can no longer be made. Onece on such
a continuous basis, the program vir-
tually assures the relatively early
availability of the mass of remainder
parcel data needed for realistic theory
testing.

As valuable as these overall data
evaluations will be, however, it is in
the specific case-by-case comparison
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where this approach will develop its
full, working potential. At this level,
appraisers are seeking first of all not
to find what properties are apt to do,
but how well a particular property is
likely to fare, and remainder parcel
cases are uniguely suited ro directly
provide the answers. Thus the pin-
pointing of effects in a manner that
will satisfy the property owner that
his individual problem and parcel are
receiving the full, factual measure of
consideration, becomes the worth-
while promise this new era of analy-
sis can continuously offer,

Survey Shows Cars
Move At Faster Pace

Sacramento, December 30—Contin-
uing a post-World War Il trend, mo-
tor vehicles traveling state highways
in California are moving at an appre-
ciably fasrer pace in 1940 than they
did in 1958, the Division of Highways
reported today on the basis of a re-
cent survey.

On the open road, average speeds
of all vehicles increased 1.7 miles an
hour from 52,8 in 1958 to 54.5 in
1960. Passenger cars on the average
speeded up from 54.1 miles an hour
to §5.7, two-axle trucks from 48.0 to
49.8 and three and more axle trucks
and combinations from 47.0 to 48.6
miles an hour. Average speed of buses
went up from 36.1 to 56.5 miles an
hour,

Increase in the average speed of
passenger cars on two-lane roads was
1.5 miles an hour (from 52.6 to 54.1)
and on freeways 1.9 miles an hour
{from 55.5 to 57.4).

The surveys were made in Ocrober
of both wvears, In 1960, a total of
0,014 individual observations were
made of the speed of rraffic ar 144
selected locations. The ohservations
were made in hours of daylight dur-
ing periods of clear and dry weather
and free-flowing traffic conditions.
The selected locations were on straight
roads in areas away from the influ-
ences of speed zones, roadside devel-
opments and other physical controls
which might affect the speed of
rraffic.

It was noted from previous vears
studies that excepr for 1958, speeds

BPR Revises Manual
On Traffic Devices

Mew national standards for traffic
signals, signs and markings have been
approved by the Bureau of Public
Roads, U.S. Department of Com-
merce.

The new standards are to be found
in a revised manual drafred by the
National Joint Committee on Uni-
form Traffic Control Devices. The
committee is made up of representa-
tives of the American Association of
State Highway Officials, the Institute
of Traffic FEngineers, the National
Committee on Uniform Traffic Laws
and Ordinances, the American Mu-
nicipal Association, and the National
Association of County Officials,

G, M. Webb, Traffic Engineer of
the California Division of Highways,
is a member of the national jomnt com-
mittee, He has also served as chairman
of its subcommittee on markings and
as a member of its subcommittee on
signs, | o

First written in 1936, the manual
has been revised periodically since
that time. The newest edition includes
for the first nime specific standards
for expressway signing, a major sec-
tion on signing and marking for con-
struction and maintenance operations,
and a brief treatment of civil defense
signing.

“As a marter of policy the Bureau
of Public Roads proposes to use its
authoricy to approve, for the Federal-
aid highway systems, only such traffic
control devices as will conform to the
new manual,” a BPR announcement
said. A reasonable time following the
issuance of the revised standards will,
of course, be allowed for the gradual
replacement of any existing installa-
tions that may be made obsolete by
the new manual.

Copies of the manual will be avail-
able from the Government Printing
Office for general distribution in 1961,
Publication details have nor been an-
nounced.

have risen at a fairly uniform rate
during the post-war years. The aver-
age speed reported in November 1943
was 45 miles an hour.
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Culvert Life

New Test Methods Estimate
Life Expectancy of Pipe

By JOHN L. BEATON, Supervising Highway Engineer and
RICHARD F. STRATFULL, Associate Materials and Research Engineer

Maxv types of materials have been
used for the small structures needed
ro carry water beneath highways
and railroads. Such materials as wood,
brick, stone, glazed and unglazed clay
pipe, cast iron and steel pipe have been
nsed for over a century. In recent
vears, however, the majority of the
culverts under State Highways have
been constructed from either concrete
or corrugated metal pipe.

The use of meral for culverts las
both advantages and disadvantages.
The modern corrugared types are rela-
tively light to handle and offer a de-
gree of flexibility over vielding foun-
darions. (Note right photo in Figure L)

However, all steels and iron pres-
ently used in corrugated metal pipe
production are subject to atrack from
ground water or atmospheric elements,
and it has been obvious for many
wears that there is a considerable vari-
ation, as illustrated by Figure L, in the

life of metal culverts. Studies show
this variation to be caused primarily
by environment., Up to recent times,
however, no objective means has been
available for evalvating a proposed
culvert site insofar as the environment
mayv affect the service life of a metal
culvert.
Culvert Replacement

Since rthe replacement of a culvert
can he expensive and also can seri-
ously disrupt traffic service, it is im-
portant that rhe designer have as much
pertinent preliminary information as
can be obtained within limits of rea-
sonable cost and time, so as o deter-
mine whether (1) plain galvanized
steel pipe will have a service life com-
mensurate with that of the alignment,
(2) protective measures might be de-
sirable, or (3) structures of other ma-
terials should be used. He has avail-
able fairly adequate hydraulic and
foundation dara; however, knowledge

concerning the effect of environmental
factors on the life of culvert material
heretofore has been incomplete.

As a resule of studies and investiga-
tions at various periods during the past
35 years, the Materials and Research
Department has evaluated a toral of
more than 12,000 corrugated metal
culverts in the State of California. In
general, these various culvert research
projects have led to the conclusion
that the best criterion for estimating
the life of a metal culvert in a partic-
ular location is the service life of an
existing pipe. However, not all new
highways are constructed in locations
where metal pipes have been in place
for a sufficient length of pme t be
used for this purpose. With the in-
creasing rate of highway construction
in new locations, it is obvious thar
there is a need for a comparative test
method that will evaloate the relative
aggressiveness of the environment sur-

FIGURE 1. Two corrugated mefal pipe culverts, eoch 30 years old but in different locations, The plpe of the left was subject fo corrosive flow which hos remaoved
the invert, The pipe af the right was inslalled in an erea which is relotively noncorresive,
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rounding a culvert site prior to the
placement of the pipe.

Any such method must, of course,
rake into account the environmental
facrors thar cause or influence corro-
sion. A test method based on such fac-
tors is now in use by the Division of
Highwayvs.

Couses of Corrosion

In the most simple rerms the cause
of corrosion of metal culverts is
moisture. However, the presence of
moisture does nor necessarily imply
that the corrosion will be rapid, as the
rate of corrosion depends upon the
frequency with which moisture con-
tacts the culvert. Corrosion is also in-
fluenced by the types and quantities
of aggressive salts in the waters.

In a 1925 study by the Materials
and Research Department it was
found that when the average annual
rainfall increased from 10 to 80 inches
per year, the average life of metal cul-
verts decreased by about 659%. One
of the results of this study was an in-
dication that the magnitude of the an-
nual rainfall could be used ro predict
the corrosion rate. However, it was
also observed that in areas of equal
rainfall there were extreme differences
in the rates of corrosion of individual
culverts. It was apparent that factors
other than relative amounts of rainfall
were involved and needed to be inves-
tigated.

During a 1955 investigation in the
northwestern section of the state, it
was observed that when a certain type
of soil bacteria was found ar a culvert
location the corrosion rare of the cul-
vert was rapid. The presence of these
bacreria was indicated by hydrogen
sulfide gas in the soil. However,
among other variables the propagation
of these bacteria required thar the soil
be relatively flooded with moisture so
as to restrict the ingress of air. It is
therefore apparent thar the presence
of anaerobic bacteria is limited to
areas of high rainfall or ponded water
conditions and is of minor importance
in many geographic areas of the State.

Influence of Salts
There are numerous kinds of sals in
soils or water which can affect the
corrosion rate of culverts, For in-
stance, it 15 well known that the salts
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Bituminous-coaled corrugated melal pipe Is in-
spected priar fo shipment.

in sea water will result in rapid corro-
sion of steel. Also, the salts in “alkali”
soils, effluents from mines, and numer-
ous other sources are highly corrosive
to common iron and steels,

With these corrosive salts present,
and other conditions being equal, the
corrosion of steel will generally vary
as the concencration of the sales. Nor-
mally, the greater the concentration of
“salts” the more rapid the corrosion
rate. This rapid corrosion rate is the
result of two factors: (1) the influ-
ence of the chemicals in causing the
steel to “dissolve” or corrode and (2}
the flow of electricity which accom-
panies the “dissolving action™ or cor-
rosion of the steel. Thus the corrosion
rate 15 influenced by the rate of flow
of electrical current as well as by the
presence of sales or other chemical
compounds conducive to corrosion.
A large electrical current will result
in a rapid corrosion rate. For instance,
a flow of one ampere of direct current
can cause abour 20 pounds of steel to
corrode each year. It is therefore ap-
parent that the electrical resistance of
the soil or water is a [actor bearing on
the probable rate of corrosion; a low
resistance indicates rapid corrosion
and a high resistance indicates a re-
duced rare of corrosion.

The electrical resistivity of a soil or
water 15 also a rough indicator of the
concentration of salts in a soil. The
lower the electrical resistivity the

higher the concentration of sals. For
example, sea warer has a resistivity of
abour 50 ohm centimeter, “allali” soils
range from about 10 to 200 ohm cm
and a clean sand is abour 10,000 ohm
cm. An “alkali” soil is one which is
generally alkaline, ie., having a pH
grearer than 7.0, and contains consid-
crable quantities of exchangeable so-
dium or potassium salts. An “alkali”
soil is eonsidered to be corrosive, but
an alkaline soil mav or may not be
corrosive, (Alkaline merely indicares
that the soil has a pH number thart is
greater than 7.0.)

Influence of pH

In this study it was observed thar
when the average annual rainfall in-
creased, the hyvdrogen-ion concentra-
tion or pH of the soil decreased to-
ward the acidic range. A pH of less
than 7.0 is acid and a pH of more
than 7.0 is considered alkaline.) Ir is
generally considered that, with other
conditions being equal, the corrosion
of steel is more rapid in an acid than
in an alkaline solution. Therefore, the
general tendency is for the corrosion
rate of metal culverts to increase with
increasing rainfall. This apparent re-
lationship between rainfall and corro-
sion was observed when 5000 meral
culverts were evaluated by this de-
partment in 1925,

However, not all soils that are in
areas of the same rainfall will have the
same pH or soluble salt content be-
cause the drainage, vegetation and
usage of all soils are variable, It is
therefore readily apparent thar the ac-
tual value required for estimating cul-
vert life is that of soil pH and not
necessarily rainfall. The measured soil
pH is a value which is the result of
the variables affecting the land in a
particular location, while rainfall can
only be indicative of an over-all aver-
age condition.

Corrosion of Culvarts

From the preceding it is apparent
that the factors which exert the
greatest influence on the corrosion
rate of metal culverts are pH and re-
sistivity. With the same pH, the cor-
rosion rate would increase as the
electrical resistance decreased. Or, in
a very general way, with a soil or
water of the same acidity or alkalin-
ity, the rate of corrosion would in-
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crease as the salt content increased.
For the purpose of discussion we are
assuming that resistivity is an indicaror
of salt content. A low resistance is
inferred to represent a high salt con-
centrarion.

The relative influence of pH and
resistivicy on the corrosion rate of
metal culverts is shown by Figure 2,
which is drawn from field dara ac-
cumulated throughout the State. On
Figure 2 there are three variables: the
time to perforation by corrosion of
16 gage C.M.P., the electrical resistiv-
ity, and the pH or hvdrogen-ion con-
centration of the soils or waters.

On Figure 2 it will be nored thar
with a constant acid pH of 5.0 the
time to perforation of a 16 gage metal
culvert in 100 ohm em soil would be
less than § vears. However, in an acid
soil of pH 5.0 and a 5000 ohm em
resistivity, the ume will be abour 20
vears. With an alkaline pH held con-
stant at 7.5, the perforation time with
a 100 ohm em soil or water would be
about 10 years, and at 5000 ohm cm
the years to perforation would be
about 53 vears,

Sample Assumed ldentical

With any such tests there will be
differences between the culvert life as
estimated from a soil or water sample
and the actual life. One reason is that
the sample that is obrained is assumed
to be identical for the total time thar
the culvert has been in place, whereas
it may or may not have been. Another
reason is that a test method cannot
include all of the many variables that
can affect the corrosion rate. Some of
these variables ignored in this pro-
posed test are the dimensions of the
pipe, frequency of flow, bacreria,
vegetation, land use and the possible
change in land usage. Even though
these variable have not been included
at this time, a statistical analvsis indi-
cates that the use of Figure 2 for esr-
mating the years to perforation of 16
gage galvanized mertal culverts should
give indications within 12 vears of the
actual field life. Therefore, it is felr
that this method is a uvseful ool for
estimaring service life at the present
time,

The corrosion rate of meral cul-
verts is described as the time to per-
foration for 16 gage galvanized cul-
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Corrasion Test Method

The corrosion potential test method
is relatively simple and rapid as the
two factors to be obtained are the pH
and the resistivity of the soils or
waters. Narurally, whenever sampling
is required there is a degree of judg-
ment involved in the selection of rep-
resentative samples.

The selection of the field samples
is somewhat aided by the use of two
portable instruments, the pH and re-
sistivity meters. In general terms, the
use of the pH meter, Figure 3, con-
sists of garhering a small container full
of warer from a stream, inserting the
electrode and pushing a button, or,
if the pH of a soil is to be measured,
about a tablespoonful of soil is mixed
with about a tablespoonful of dis-
tilled water and placed in the small
container, Then the pH electrode is
inserted, and a button is pushed to
read the meter. The entire operation
of measuring the pH of a soil or water
should not take more than 2 or 3
minutes,

As the time to perforation of a cul-
vert depends upon the pH of the

verts, [he perforation dme for a
culvert with a metal thickness of a
different gage is obtained by direct
rario. A metal with twice the thick-
ness of 16 gage is assumed to last
twice as long. It should be understood
that the estimated years-to-perforation
of a metal culvert does not necessarily
mean that the culvert will then col-
lapse or that its usefulness as a carrier
of Aow will cease. Instead, this period
of vears-ro-perforation is considered
as a commmon yardstick for all cul-
verts. It 15 not considered that the
arching action or erosion resistance of
a fill is sufficiently substantial to war-
rant the disregarding of a perforation
or the loss of a culvert invert, other-
wise these factors should be consid-
ered in the mechanics of the original
design.

Generally, any laboratory test of
this nature is a subscitute for field
data. Therefore, whenever possible,
existing installations should be in-
spected and be given the grearest
weight when considering the life of a
metal culvert in a particular location.
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FIGURE 3. Meosuring the pH of o stream which is
vsed for estimating the perforafion fime of metal
culverfs.

FIGURE 5. Measvring the minimum alectrical re-

sistivity of soll af any moisture content. This resis-

tivity volue of soil is used for ertimofing perforation
fime er metal culverfs.

environment, sufficient pH measure-
ments should be made to confirm that
samples obtained for additional analy-
sis will cover the range of any sub-
stantial variations in pH.

In an actual field survey the pH of
all streams should be obrained ar the
site. For soils, either pH measurements
or samples should be obrained in loca-
tions that differ in characteristics. For
instance. samples should be taken or
field pH wmeasurements should be
made when there are changes from
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FIGURE 4. Measuring the electrical resistivity of o soil In the field which is used for the selaction of seils
for further anolysis.

no-vegetarion to vegeration, changes
in soil tvpes or color changes of the
soils, differences in land use, or distiner
changes in the kinds of vegeration.
These changes in the environment are
most significant for the upstream side
of a culvert site as it is the drainage
water that can cause corrosion of the
culvert. Also, samples should be ob-
tained from the stream bed.

Soils May Alter
In many cases changes in the vege-
tation or color and types of soils may

alter gradually over various distances.
Therefore, in many instances visual
observation of soils may cause a mis-
leading feeling of confidence that a
soil has not changed in characteristics.
In addition, variations in amounts of
corrosive salts in soils are impossible
to detect unless they are crystallized
on the surface of the ground. There-
fore, the exrensive use of instroments
in the field is suggested.

As the electrical resistivity of soils
can be considered as an indicator of
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the quantity of sales, changes in the
salt concentration can be derected
with a field instrument, The use of
the field resistivity meter (Figure 4)
involves thrusting a steel rod into the
ground and pushing a button to read
the meter, With liberal use of this re-
sistivity meter (itis recommended that
the resistivity of soils at each culvert
site be measured) a considerable area
can be explored to derermine where
soil samples should be obtained for
laboratory analysis.

Samples for laboratory analysis
should be those thar are significantly
different in pH or resistivity. A “sig-
nificant” difference is dependent upon
(1) the average values for the sites in
question, and (2) the magnitude of
differences from this average thar will
significantly alter the culvert perfora-
tion dme 28 shown on Figue 2.

Essentially, the laborarory analvsis
of soils (Figure 5) consists of adding
water to soils to obrain the minimum
resistivity at any moisture content. In
addition, the pH of the soils is
checked. For metal culverts the pH
and resistivity measarements of warers
obtained in the field are sufficient for
design purposes and laboratory analy-
sis is not necessary and applies only to
waters and not to soils.

Pipe Coatings

As the corrosion of metal culverts
15 the result of aggressive soils or
waters coming in direct contact with
the steel, a membrane or protective
coating that prevents moisture contact
will increase the life of the culvert.

Rerarding the corrosion of steel by
a coating depends not only upon its
quality and thickness but also on many
variables such as abrasion, soil move-
ment on the backfilled side of the
pipe, moisture absorption, chemical
stability and weathering. In estimating
the additional life of culverts obtained
by applying the commonly used as-
phalt coating on pipes, individual vari-
ables are of necessity expressed as an
approximate average. This resules in
a degree of inaccuracy that depends
opon the geographic area.

As an extreme illustration, in cer-
tain locanons the asphalt in the invert
of a plain asphalt coated pipe could
be abraded by rocks and debris in one
winter. Conversely, in low rainfall
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areas, the plain bituminous coating
could remain and protect the culvert
invert from corrosion for better than
15 years, Therefore, an estimate of
coating life must be tempered by the
environmental conditions ar the pro-
posed culvert site.

Starewide, the average resule of in-
specting coated metal culverts indi-
cates that, in areas of frequent flow,
a plain bituminous coating may pro-
tect the culvert invert from a corro-
sive flow for about 6 years. In areas
where the corrosion is due to the soil
backfill, 2 bituminous coating could
add about 25 wyears to the life of a
metal pipe. When a pipe is asphale
dipped and the invert is paved in loca-
rions of nearly or fully continuous
flow, then it is estimated that this type
of coating may add 20 years to the life
of the pipe.

The asphalt coating on the majority
of the existing pipes inspected during
this study was an uncontrolled type
of common commercial dip and un-
doubtedly resulted in erratic service
life. The presently specified birumi-
nous dip and lining material is superior
in quality to that used formerly and
should result in a greater increase in
life than is indicared by this study.

Test Method Compared

As an indirect means of verifying
this empirical method for comparing
the aggressiveness of different soils
toward steel, the data on the corro-
sion rate of steels embedded in sails
throughout the United States pub-
lished by the National Bureau of
Standards in Cireular 579, ttled “Un-
derground Corrosion,” were corre-
lated wicth the results obtained by
using Figure 1.

This comparison of results from the
test method developed in this study
and the data published by the National
Bureau of Standards, showed that the
relative corrosivity of soils throughour
the United States could be derermined
with a relatively high degree of accu-
racy.

For instance, if the depth of a cor-
rosion pit in a piece of steel exposed
for a number of vears in an alkaline
soil was used ro estimated the weight
loss of the same piece of steel, then the
dara obtained from a correlated Figure
2 would be half as accurare as estimat-

ing the weight loss by means of the pit
depth. In acid soils the use of a corre-
lared Figure 2 would result in the same
approximate accuracy as using pit
depth to estimate the weight loss of
the same piece of steel.

Whether the measurement of the
depth of pitting or the weight loss of
steel buried in soils is a true measure
of soil corrosivity is a martter of de-
bate, However, the results from using
the test method outlined in this study
appear to be sufficiently accurare to
predict the relative corrosivity of the
soils in the United States as reported
by the N.B.S. Test Method No. Calif.
643-A has recently been issued to the
Districts and covers all test procedures
involved in estimating the life of metal
culverts. In the future design engineers
can select the tvpe of culvert with
greater assutance thar the economic
life will be adequate.

AASHO Test Ends,
Data Being Compiled

The initial phase of the biggest
highway research project in world
history ended November 30, 1960,
when trucks rolled to a halt on the
AASHO Test Road in Hlinois.

The 25-month test was sponsored
by the American Association of State
Highway Officials to determine rela-
tionships berween pavement perform-
ance and design under various test
loads. Operations began in November,
1958,

Research engineers will spend the
next several months analyzing some
200 million pieces of collected data
and compiling final reports.

Cast of the test, about §27,000,000,
was shared by all the states, the fed-
eral government, and industry. Field
direction was handled by rhe High-
way Research Board.

The eight-mile test road consisted
of 836 concrere and asphalt pavement
test secrions and 18 short span bridges.
Army personnel manned the fleet of
126 trucks which traveled some 17,-
000,000 miles on the test road loops.
The trucks were operated 19 hours a
day.

The test facility will be rehabili-
tated and incorporated in U.S, Inter-
stare 81,

47




Staff Cha NGes

FRANK c. BaLrour, chief right of way
agent for the California Division of
Highways, retired February 1 after 30
vears of state service.

Rudolf Hess, Assistant Chief Right
of Way Agent (Northern California)
since September, 1956, has been pro-
moted to suceeed Balfour.

The Division also announced the
promotion of Dexter D. MacBride,
Supervising Right of Way Agent and
Balfour’s administrative assistant since
1956, to Assistant Chief Righe of Way
Agenrt, replacing Hess,

Since 1943, Balfour has headed the
Division's right of way department,
one of the largest right of way aquisi-
tion agencies in the world.

He is recognized nationally as an au-
thority on highway right of way mar-
ters and land economics. In the past
18 years he has been responsible for
the acquisition of California real estate
valued ar abour one billion dollars,

In 1943 the Division's annual ex-
penditure for rights of way was abour
£5,000,000, Today, the annual right of
way budget is approximarely §150-
000,000, The right of way department
also acquires property for the Stare

RUDOLF HESS
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Public Works Board and the Depart-
ment of Water Resources.

Under Balfour’s direction, Califor-
nia’s highway right of way organiza-
tion has come to be recognized as one
of the outstanding of its kind in the
country.

It was rhe first to publish a compre-
hensive manual setting forth acquisi-
tion procedures and the first to init-
ate an extensive program of in-service
training.

As chief right of way agent, Balfour
was instrumental in the establishment
of the Division of Highways policy
which assures the pavment of fair
market value for property required
for highway purposes,

This policy climinated “horse-trad-
ing” from right of way negotiations
and insured payments equitable to
both the individual property owner
and rhe taxpaving public.

Balfour has constantly emphasized
recruitment and development through
civil service of trained and experi-
enced right of way personnel

The success of these measures is
demonstrated by figures on land ac-
quisition for rhe 1959-60 fiscal year.
Of the 7.052 rtransactions involving

Frank Balfour Retires;
Hess, MacBride Promoted

purchase of land parcels, about 98 per
cent were negotiated sertlements with
property owners, Only two per cent
were concluded through court pro-
ceedings.

Another widely endorsed feature of
California’s right of way acquisition
program, ecstablished while Balfour
headed the department, is the revolv-
ing fund for the advance purchase of
rights of way.

The 1952 Legislature authorized this
fund for the early purchase of prop-
erty on which costly improvements
are planned. Money paid out of the
fund is later returned art the rime when
right of acquisiion would normally
be underraken.

In the eight years since the fund was
established, savings of more than
£200,000,000 have resulred,

Pioneered under Balfour's direction
were studies on the economic effect
of freeways on communities. These
studies have been used as guides in
California and throughout the coun-
try.

Balfour is the founder and presently
executive vice chairman of the Ameri-
can Right of Way Association. Afrer

. . . Continued on page 7%

DEXTER D, MacBRIDE
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Improved Spreading Devices,
Conirol Methods Speed Work

By L. D. WANEE, Assistant Construction Engineer

THJ:. vse of cement treated bases
(CTB) in the construction of high-
ways in California became an ac-
cepred practice for certain traffic and
economic conditions in 1938, Initially,
plant mixing was specified ro assure
accurate control of the ingredient
proportions and some of the resuls
were excellent, One of these early
highway projects urilizing aggregarte
similar to that used in concrete re-
mained in excellent condition for
more than 15 years, carrying traffic
loads far bevond those originally esti-
mated.
Classes of Basaes

California  currently  uses  four
classes of cement treated bases. These
are listed, with their principal charac-
teristics, in the accompanying tabula-
tion:

Note: Sece “Review of Cement

. . : . Sizing windrow of mineral oggragote for road-mixed cement.treated bose sperotion, Callfornio requires that
Treared Bases_ in C‘Irltfﬂl‘nlﬂ” by Carl the quankity of meaterial in windraws shall not very more than 5 percent from that specified.
Alzueta, published in the May-June

1955 issue of Californis Highways il _ == E e e ) i 2B l :

and Public Works,

Mixing Methods

Over the years the development of
efficient road-mixing methods which
materially reduced costs led to speci-
fications which permitted the con-
tractor to use either plane-mix or
road-mix methods. For economic
reasons, almost all cement treated
bases have since been road mixed, and
results were, until recently, consid-
ered satisfactory except in a few cases.

With such wide application of
road-mixing methods, various kinds of
road mixers in use for road-mixed bi-
tuminous surfacing were adapted and
developed for cement trearment, some
of which mixed the cement and water
with the aggregate which had been
spread to grade and cross section on
the roadbed. However, this latter
type of mixer was not alwavs op-

A cement spreader fruck, This lype of equipment con eosily deposit cement within the tolerance ollowed
* Cement-Treated Base, by Colifarnia's 1940 Standard Specificofions. (Above pheto: by Peffibone Waad Mfg. Co.)
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QUALITY OF AGGREGATE

When mixed with specified amount of
coment, compressive strength required

T-day |

Amount
CTR of compragsive Resigtance
clags | coment Bire I equivalent Cament strength value
A ce--| 3,5 ta 65, % " max. or 26 min. BT, max, 760 pail nat
a8 specified | apecified
B .| 2.6 o 46T 5" max. or | we 4% max, 400 pal not
wg apectfad apecified epecified
C 2 to 3% 1 max. or not #.5% max, oot 80 min,*
as apecified specified specified |
Do ___| specified for Aggregate for Class I consists of material already In place on the roadbed.
each project

=

® Apgregale for Class 0 CTH must hove an B-wlie of not loss than 68 befurs mixisg with sement,

* Cement ireated buse,

erated properly to obtain the full
thickness specified, nor did it always
disperse and mix the cement uni-
formly throughout the treared base
both to the full depth specified and
laterally, This deficiency was indi-
cated by a wide wariation in the
strength of compressive test samples
taken from various locations on the
roadbed and pointed our the need for
a quick way to field test cement dis-
tribution immediately afrer mixing.

The rowad-mixed comeni-dreafed bose operction uses a pugmilldype mixer ond operates between sideforms
set for conerete pavement 12 fesf wide. (Phofo by Pettibone Waad Mfg. Co.l
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Recognizing this need, the Mate-
rials and Research Department investi-
gated and developed an “Acid-Base
Tirtration Method” for determining
the cement content in a sample. (See
“Cement Test” in the November-
December, 1959, issue of California
Highways and Public Works.) This
test has proved satisfactory and has
emphasized the need for betrer con-
trol of cement distribution in road-mix
merhods, and more thorough mixing

in some cases which invelved certain
mixing machines.

As a further result of tests and
measurements of thicknesses of con-
structed bases, it was evident thar the
better control possibilities offered by
plant-mix methods warranted the
specifying of plant mix for certain
main-line highways designed with ce-
ment treated base. Today abour 10
percent of our bases are constructed
using plant-mix methods.

Specificotion Changes

The 1954 Standard Specifications
were not specific as to tolerances re-
lating to variation in cement content,
uniformity of the mixture and thick-
ness of the completed base. The 1960
Standard Specifications require that
the cement content in the complered
mixture shall not vary more than 0.4
of a percentage point from that speci-
fied by the engineer in the case of
plant-mixed bases. This tolerance is
increased to 0.6 of a percentage point
for road-mixed bases. These tolerances
were selected as being the acceptable
limits after studying that which could
economically be obtained using the

~ best of the present mixing methods.

At the same time, the need for better
control in spreading or introducing
the cement into road-mixed CTB was
recognized as a major factor in con-
trol and some progress has been made
in improving spreading devices.

The 1960 Specifications for plant-
mixed cement treated base are more
complere than the 1954 Specifications,
particularly for continuous-mix plants.
The requirements are now the same
for continuous-mix asphalc concrete
plants and cement treated base plants
except for a few details. Provision for
checking rate of aggregate and ce-
ment feed withour interruption of
plant operation, except momentarily,
is now required.

Aggregate Supply

As California’s highway program
expands, economical sources of good
mineral aggregates for highway con-
struction continue to diminish. Since
cement treatment can be used to make
many otherwise unacceptable ag-
gregates satisfactory for bases, it seems
certain that cement treatment will be-
come even more important as times

California Highways and Public Works



goes on. Expanded use of fine ag-
gregates for treated bases may also re-
sule. Although some difficuley, due to
low shear strength, has been en-
countered in the use of agpregates
such as sand or silty sand used for
Class C cement treated bases, the
problem appears to be largely relared
to the surface texture of the base.
Finishing such a base by the usual
methods results in a smooth surface
texture which, in some cases, allows
the bituminous surfacing to slip under
traffic loads, particularly where motor
vehicles must slow down or stop. Pre-
ferred practice is to add the maximum
amount of cement specified for Class
C and roughen the surface when fin-
ishing the base.

Equipment in Use

The most popular type of mixer
used in road-mixing cement treated
base is a continuous-mix pugmill,
partly enclosed in a cylindrical shell,
which rakes the material from a wind-
row, elevates it only over the bortom
pan of the mixing chamber, introduces
the warer and mixes the ingredients as
the machine advances. The material is
deposited in a2 windrow then flatrened
with a spreader at the rear of the ma-
chine.

Another type of road mixer
commonly used is a continuous-mix
pugmill mixer which lifts the wind-
rowed material completely off the
subgrade to an elevated mixing box,
adds water and cement, mixes the ma-
terials and deposits the mixture in a
windrow behind the machine,

Three tvpes of mixers used in the
past, which mixed the cement with
aggregate which had been spread on
the roadbed to the required grade and
thickness, although of large capacity,
appear to require major modification
before they can be made to produce a
cement treated base which will meet
the requirements of the 1960 Speci-
fications.

Cement spreaders, used widely in
past years for depositing cement on
the windrows preparatory to road-
mixing, have generally heen unable to
spread uniformly due to operation
under a variable head of cement a5 the
vehicle is emptied. This difficulty has
been largely overcome by improved
equipment which spreads the cement
from a feed hopper through which
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cement is constantly recirculated so as
to maintain a constant head above the
spreading augers, Cement spreaders
using this principle are capable of
easily spreading within the § percent
tolerance allowed by the 1960 Speci-
fications.

Spreading requirements for bases
after mixing are much more specific
than formerly, with methods in gen-
eral specified and tolerances given. All
classes of cement treated bases must be
placed and completed within two
hours after mixing.

Plant-mixed bases must be spread
with self-propelled spreading devices
that spread a lane width to the desired
thickness ready for compaction. The
use of motor graders, except for final
trimming, is not permitted. The fin-
ished base must be within 0.05 feer
of the required thickness.

Road-mixed bases may be spread
with any device which will place the
material to the required width and
thickness. A variation of not more
than 0.05 foor from the specified
thickness is also required for road-
mixed bases,

CTB Under Concrete Pavemant
California uses cement treated base
(.33 foot thick under all portland
cement concrefe pavements, primarily
to prevent pumping and development
of “rocking” slabs. This base was

Apparatss wad for ohfeining cores of completed
pavement and boses to measvre thickness and test
the quality of materials.

formerly termed “cement treated sub-
grade.”

Recent developments in concrere
paving methods, such as paving 24
feet wide in one operation in lieu of 12
feer, and the use of the slip-form
method which eliminates the necessity
for setting side forms, have caused
further changes in the underlying
cement treated base operations.

One contractor, in changing over ro
24-foor width formed paving, con-
structed a composite side form 20 feet
long and 12 inches in depth by boldng
two 10-foor metal side forms on top
of a 4 x 12 x 20’ plank. His pur-
poses were to assure more rigid side
forms and to speed up form-setting
operations. Then, instead of road-mix-
ing, the CTB was plant-mixed in a
continuous-mix  central  plant  and
spread with an asphale paving ma-
chine. The cut to final grade was made
by a subgrader riding on the side
forms,

In the case of slip-form paving, the
need for finishing the road-mixed CTR
to the close tolerances required to as-
sure that the completed pavement is
satisfactory as o grade and cross sec-
tion has created a problem, In this
method of paving there are no side
forms from which a machine can be
operated to accurately cut the CTB
to final grade and from which the sub-
grade can be tested for accuracy.
Motor graders equipped with auto-
matic blade control, a road grader
using a variation of the land plane
principle, and a self-propelled sub-
grading machine which is controlled
at each side from taur piano wire
guides, are being used with moderare
success, The adaption of the long
wheel-base  subgrader which can
operate off a taut piano wire set to
grade appears also to be a possible
solution.

Field Control

To assure uniform quantity, un-
treated aggregate for Classes A, B and
C road-mixed cement treared base
must be deposited upon the roadbed
through a spreader box which will de-
posit the material within § percent of
the rate required to provide the speci-
fied width and thickness. Windrows
are spot-checked as necessary to assure
that the tolerance is complied with. Tt
is not adequate to check the marterial
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Frant view of the custom-builf, cementireoted bose read mixer. This machine picks up o windrow of mate-
riol containing opproximately 12 cubic feel per foof (foose) and mixes it in o corfinvoustypa pugmill mixer.

A funn'-lpfnnu fype groder finishes the cementdreofed bose in odvance of slip-form cancrete poving
operafion.

per 100 feer of windrow. Much
smaller increments must be used.

Cement must be spread in such a
manner that the rate will not vary
more than 10 percent from that desig-
nated, As with checking the quantity
of aggregate in the windrow, the
cement spread must be checked in
small increments at various locations
to assure that the spread is uniform as
well as correct in amount.

If the aggregate and cement are de-
posited on the roadbed within the
tolerances specified, and road-mixing
is complete and uniform, it is not dif-
ficult to conform to the 0.6 percent-
age point requirement when the com-
pleted mixture is tested for cement
content. For example, if 3.0 percent
cement is specified, the acid-base
titration test ( Test Method No. Calif.
338) must show variations in the
cement content within a range of 2.4
percent to 3.6 percent to be accept-
able. This is a 20 percent variation,
which may seem large, but prior to
the use of the 1960 Specifications,
variations of more than this were
found in some cases. Subsequent study
determined that the 0.6 point toler-
ance is practical and will assure ac-
ceptable bases.

In the past, variations in thicknesses
of bases bevond that contemplated in
design were found on some projects.
This led to the tolerance of 0.05 foot
now allowed by the 1960 Specifica-
tions. Frequent measurements of the
compacted material through holes dug
to the bottom of the base are neces-
sary to assure compliance.

All cement treated bases must be
completed through final compaction
after trimming within two hours afrer
the water has been added to the ag-
gregate and cement in the mixing
DpErations,

In the case of plant-mixed cement
treated base, control of the correct
proportioning  of the aggregarte,
cement and water, is, of course, main-
rained at the plant. The variation in
cement content is 0.4 of a percentage
point instead of the 0.6 allowed in
road-mix because a better product is
desired and such accuracy is practi-
cable to attain through proper plant
nperations.

The thickness of the uncompacted
base, as well as the thickness of the

52 Califernia Highways and Public Works



compacted base, is frequently checked
by direct measurement in holes dug
through the base. Since the base must
be spread with a self-propelled spread-
ing device, in most materials, once the
ratio of compacted to uncompacted
thickness has been determined, the
compacted thickness may be predi-
cated fairly gccurately from measure-
ment of the loose thickness.

Cement treated bases after 22 vears
of extensive use continue to serve well
and no economical substitute has been
found to replace this type of con-
struction under the conditions used in
California. The nearest substitute is the
new Class 1 Aggregare Base described
in the 1960 Standard Specifications.
This is a well-graded, high-quality
aggregate containing 80 percent to 90
percent crushed material, So far there

has been only limited use made of

1, but in certain localities it may Placing plant-mixed cementfreated base using paving machines. With this method the thickness folerance
Class 1, e e = of 05 feet can easzily be met ond it redwces fo a minimum the amount of finishing equipment required,

be used economically and may become

a limired substitute for Class A cement A table showing unit bids on repre-  trate present price ranges on typical
treated base. sentative projects is presented to illus-  projects.

HE’NHIHTA.‘I‘I\FE I.IHH BID5 OM RECEMT PROJECTS

== —r— =

Cement Treated Hase

Approximate location | | Pavement type Class
mearast city Thitkness Mix Quantity Tnit Cemeant Uit and thickness of
or town County {feet) mathod sq. yda. fpirice bhls, price ‘ (feet) CTH
1864 SPECIFICATION | | |
PROJECTS
1. Dunsmuir -| Blakiyou 0.33 Road B3, 000 §0.23 2,930 $6.00 0.67 PCC CTE
2. Castella. Biakiyon 0.67 Plant 6,000 0. 28 6,500 .00 0.33 PM& B
8 Davie _....__ Tolo 0.33 Road 128,000 0,26 T.T00 4.00 0.67 PCC CTS
Vallejo_ - . 0.67 Plant 114,380 o0.40 8,470 4.50 0.33 PME &
0.06 OG-PM5 B
&, Monterey_______._. | Maonterey 0.80 Plant 33,000 0. 40 1,856 4.30 0.25 PM5 &
0.08 OG-FMS B
1960 SPECIFICATION
PROJECTS l
6 MeKittrick. .. ... | Kem o, 80 Road 36,300 0,11 7,400 .40 0.28 AC o
Aggregats
tons
7. Los Angeles. . ____ | Los Angeles 0,33 Rond AT, 400 .40 2,100 3.90 0.67 PCC B
8. Sunnyvale... _______| Santa Clara 0,67 Hoad 12,000 2.88 3,350 4.00 0.26 AC A&E
B Lodl_.___.__. ---| Ban Joaguin 0,83 Plant 11,000 4.00 &, 500 4.70 0.33 AC &
. 0.06 DG-AC A
10, Van Nuys.... ... __| Los Aogeles .67 Plant 43,700 3.50 0.38 AC B
0.33 Hoad 31, 904 3.10; 116,300 [i 1] 8.76 PCC A
0.33 Hoad 31,700 2.18) 0.67 PCC B
11, Beaument. . Riverside 0.33 Hoad a2, 800 .30 2,000 .40 0.75 PCC A
0.33 Road 57,100 1,80/ 0.67 PCC H
18, Crestom... .- .ooo--- San Luls Obispa 0,60 Hoad 16,900 1.2 1,800 .00 0.88 AC C
18, Fortaoma ... .____. Humbaldt .87 Flant &2,500 3.00 14,000 &.00 0.30 AC & A &B
| | | | 0.06 OG-AC
Abbreviations: POC—Portland cement concrele.
PMS—Plant-mived sutfacing (now termed asphals concreee ).
l'.TB-—Ce‘mn!n.t Lre base.
§—Cement urcnh:d subbase,
Dﬂ—?Mn

AC—Asphalt c-:-nnrel.e
OG-AD—Cpen graded AC.
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San Bernardino County
Adds 4 Important Miles

By MARTIN A. NICHOLAS, County Engineer

WHILE general public artention has
heen focused opon the State’s free-
way construction program in the San
Bernardino-Riverside area, the coun-
ties have been busily engaged in plan-
ning and constructing major arterials
which complement the freeway sys-
Tem.

San Bernardino County has recently
completed two major Federal-aid
Secondary projects providing addi-
tional important traffic service in the
San Bernardino valley. One of these
projects consisted of widening 2%
miles of Riverside Avenue (FAS 707)
south of the City of Rialto and the
other was the widening of Barton
Road and Washington Streer (FAS
714) for a total length of 1% miles

Aiw

between the Riverside Freeway and
Waterman Avenue.

The following discussion of the
planning and construction highlights
on these projects illustrates the com-
prehensive planning and engineering
work performed by the County in
carrving on the Federal-aid Second-
ary Program.

Riverside Avenus
Studies of Riverside Avenue were
begun in 1957 because of the low
sufficiency rating reflecting approach-
ing inadequare traffic capacity, the
construction of an interchange with
the San Bernardino Freeway, and gen-
eral interest developing in the estab-
lishment of heavy service industries

south of the City of Rialto.

&
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The opening of the Riverside Ave-
nue interchange involved the closing
of the Meridian Avenue intersection
at grade with the San Bernardino Free-
way. Since Meridian had served as the
principal access to the freeway for
the California Portland Cemenr Com-
pany rigs, the closing was certain to
create additional traffic on Riverside
Avenue,

In estimating future traffic volumes,
it was found that trend traffic (the
normal growth on a particular route)
and development traffic (the increase
which would be generated by vicinity
development) would create a demand
of 21,000 vehicles per day by 1979,
with an unusually high percentage of
these vehicles being trucks. As est-

g T i
i :

The fwe prejects discussed in this orficle ore shown In the above map by the heavy dash (ines
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mated in 1957, Riverside Avenue (then
carrying 4,000 vehicles per day)
would become eritically deficient
within the next five years.

Riverside Avenue functions as a
prime local through arterial between
the Cities of Riverside and Rialto,
which areas are expanding rapidly. Ir
is the principal north-south street in
the City of Rialto extending northerly
to connect to the Devore Cutofl and
serves as an important link southerly
to the central business district of the
Ciry of Riverside. It also has advan-
tageous connections to the rhree east-
west State highways on the north, the
San Bernardino Freeway, Foorthill
Boulevard and Highland Avenue.

Phase Construction Planned

Study of such factors as traffic,
costs, financing, and Riverside City
and County advance planning prob-
lems led to the deeision that the route
improvement should be planned as
phase construction. It was evident that
reconstruction from Cameron Way
south to Agua Mansa Road would
logically be the first phase. Here, the
greatest immediate need was indicated
by higher traffic densities and expand-
ing industry.

The second phase, from Agua
Mansa Road south t the Riverside
County Line, will require bridging
the Santa Ana River, for which the
precise alignment of the channel has
not been fixed. It was apparent that
second-phase improvement would not
be necessary or possible untl some-
timme in the future.

Cost consideration was the facror
which influenced the decision to de-
sign and construct a four-lane high-
way with only a four-foor painred
median, Acquisition of additional right
of way for a fully divided facility
would have increased rhe cost bevond
the funds available.

Reversing curves north of Agua
Mansa Road were eliminated and re-
placed by a 6,000-foot radius curve on
new alignment.

The entrance to the Service Rock
Company, which angled into the in-
tersection of Riverside Avenue and
Agua Mansa Road on the northwest
quadrant forming a five-way intersec-
tion, was relocated westerly to con-
nect directly to Agua Mansa.
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The Riverside Avenve F.AS, project looking from obove fhe Son Bernordino Freswoy south toward
Riverside,

The Washinglon Sireet-Barton Rood project constructed by San Bernardine Counly under the F.AS
Highway Program, The view is northeertward with the Riverside Freewsy inferchonge in the foregreund.
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The West Riverside Canal Crossing
under Riverside Avenue, paralleling
Agua Mansa Road on the north side,
was bridged with reinforced concrete
slabs supported by concrete walls.

Barton Read—Washington Street

Simulraneously with the studies of
Riverside Avenue the county planners
were considering Barton Road and its
Washington Street connection to the
new Riverside Freeway.

Barton Road, although improved in
1949 under an F.AS, project to a
high standard two-lane highway, was
carrying 9,000 vehicles per day in
1957, maximum capacity for such a
facility. The route is expected to be
carrving approximately 12,000 ve-
hicles in 1941 and 21,000 vehicles in
1981, The 1981 volumes can be com-
pared to the existing traffic on US 99
between the Riverside Freeway and
the City of Redlands.

The Washingron Street-Barton
Road Highway lies in a strategic loca-
ton immediately south of the City of
San Bernardino and east of Colron, an
area having an almost assurred poten-
tial for a transition from agriculture
to residential, commercial and indus-
trial development. Functionally, it is a
multipurpose arterial highway carry-
ing traffic berween the cities and com-
munities of Riverside, Highgrove,
Grand Terrace, Colton, San Bernar-
dino, Loma Linda, Bryn Mawr and
Redland. It provides convenient con-
nections to the Riverside Freeway and
the San Bernardino Freeway, and ac-
cess to the important north-south
principal streets which lead to the
business and commercial districts of
Colton and San Bernardino as well as
a major employment center, Norton
Air Force Base,

High Right-of-waoy Cost

Although the 20-year traffic pro-
jecrion indicated that it would be de-
sirable to construct a four-lane phy-
sically  divided highwav the enrire
length of the project, an analysis of
the expense involved in acquiring ad-
ditional right of way and moving the
many homes along Washington Street
revealed rhat the cost would be pro-
hibitive. Consequently, a four-lane
curbed highway with a four-foor
painted median was selected as a com-
promise for Washington Street. For
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The eastern end of the Borion Rood F.AS. project
in San Bernardine Ceounly. Wolerman Avenue in-
fersection i in the cealer,

Barton Road berween Washington
Street and Waterman Avenue where
right of way was reasonable in cost
and could be easily acquired, a fully
divided four-lane highway was de-
signed and constructed. It is of im-
portance that this portion of the proj-
cor can be widened to six lanes by re-
ducing the 46-foot median to 22 feet
when the additional ecapacity is re-
quired in the future.

In the treatment of the final portion
af the route from Warterman Avenue
ta Central Avenue, there is a differ-
ence in elevation of the eastbound and
westhound roadways designed to pre-
seTve access to abutting properries.

To provide a smooth flowing free
right turn from westhound on Barton
Road to northbound on Waterman
Avenue, it was necessary to acquire
considerable right of way, including a

residence and outbuildings and to
bridge a portion of the Gage Canal
Company main waterway for a dis-
tance of approximartely 300 feet.

Crosses a Conal

The canal crossing diagonally
under Barton Road at Waterman
Avenue presented a problem. A rein-
forced concrete cover was designed
for the canal, supported by piling. An
unusual construction feature of this
installation was the use of concrete
piling cast in place. Since the canal
was concrete-lined and covered with
only a lightly reinforced concrete
arch, this type of piling was chosen
because it could be placed without the
damaging vibration which vsoally ac-
companies driven piling. It was in-
cumbent on the County to perform
the work without rupturing the canal
lining or interrupting service,

High standard channelized inter-
sections were built on Barton Road at
Washington Street, Reche Canvon,
Hunes Lane and Waterman Avenue to
minimize the hazard of high-volume
conflicting movements. The islands
were curbed and paved inside to pro-
vide better visibility and less main-
tenance.

Trafhe signals and safery lighting
were installed at the major intersec-
tion of Barton Road and Waterman
Avenue. Three-phase traffic-actuated
signals were specified to handle the
unbalanced movements assuring rmini-
mum delay and maximum efficiency.
Safety luminaires of the 20,000 lumen
class  furnish adequate might-time
visibility of all vehicles within the in-
tersection  proper. San  Bernardine
County accomplished the widening of
these four miles of important county
roads at a total construction cost of
approximately $500,000. This included
§301,583 of Federal-aid Secondary
funds and $67,188 of State Highway
Matching Funds.

ADEQUATE DESIGMN STRESSED

Proper design of acceleration and
deceleration  lanes can  practically
eliminate accidents ar freeway inter-
changes, according to a report pre-
sented at the 40th Annuval Meeting
of the Highway Research Board in
Washingron, D.Ci, by R. L. Fisher of
the New Jersey Highway Depart-
ment.
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Aoyo Seco

Pasadena Freeway, First
In West, Has 20th Birthday

By A. D. GRIFFIN, Supervising Highway Engineer (Retired)

THI_': pasapenA  Freeway from the
four-level structure at the intersection
with the Hollywood Freeway near
the Los Angeles Civic Center area
northerly to Glenarm Street in the
City of Pasadena is 8.2 miles in length,
with total cost to date for right-of-
way and construction shown by the
record to be §12,218,000. This impor-
tant freeway logically divides into
two units at Avenue 22.

The construction for six miles north-
erly from Avenue 22 to Glenarm
Street in Pasadena is old design and
was completed at a cost of §6,000,000
prior to December 30, 1940, This sec-
tion was known as the “Arrovo Seco
Parkway,” costing §1,000,000 per mile.
The southerly portion, being 2.2 miles
in length from Avenue 22 to the four-
level structure, is, in every sense of
the word, a modern design freeway
for which construction was carried
out after December 30, 1940, Its cost
per mile was $3,000,000. The record
shows that the last unit of the south-
erly section to connect the Pasadena
Freeway with the four-level structure
was not complered and opened to
public traffic until December 22, 1933,
P. O. Harding, who was Assistant
State Highway Engineer in charge of
Distriet VII from 1949 to 1956, al-
ways referred to this key construc-
tion project as “pulling the plug.”

0Old Section Daescribed

Thus, we have on the Pasadena
Freeway two sections—northerly the
old $1,000,000 per mile freeway and
southerly the new $3,000,000 per mile
freeway. The subject of the present
story is the six-mile older northerly
section now 20 years of age, and for
clarity this writeup throughout refers
to it by the original name “Arrove
Seco Parkway.”

On December 30, 1940, when rhe
six-mile length of the Arroyo Seco
Parkway was dedicared and opened
to public traffie, it was acclaimed by
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civic leaders and motorists as “the
West's first freewav.” It extended
from Avenue 22 in the City of Los
Angeles through Arroyoe Seco park
lands and private property into the
City of South Pasadena adjoining
Grevelia Street, entering the City of
Pasadena at Garfield Street and end-

A. D. Griffin retirad as Assistant
District Engineer and Executive As-
sistant to Assistant State Highway
Engineer Edword T. Telferd in Dis-
trict VIl on August 1, 1940. He had
completed 412 years of service with
the Division of Highways. He had
been o resident engineer on early
roodbuilding projects, design engj-
neer in charge of the district’s plan
preparation program for highway
ond freeway construction, 1927-
1947, and Assistant District Engi-
neer-Administration, 1947-1960. As
design engineer, he had diract
charge of plans for the develop-
ment of the Arroye Seco Parkway-
Pasadena Freeway. He is therefare
the logical authority to write this
commemorative report on the 20th
anniversary of the consfruction of
the Pasadena Freeway.

ing where Glenarm Street intersected
Broadway.

The ocecasion for this story is the
20th anniversary of its opening. There
should be such a story because during
the 20 years that have elapsed since
this freeway was opened to public
traffic, while there have been occa-
sional stories in the press and in tech-
nical magazines, almosr nothing has
appeared relative to the Arroyo Seco
Parkway in California Highways and
Public Works. Such references that
have been made to it have been in
connection with stories abour other
freeways. Evervbody has been so en-
grossed in the newer freeway projects
that there was no rime for going back
into the old,

1941 Writeup

Perhaps another reason for the
dearth of writeups was that it was
s0 well covered in the January 1941
issue of this magazine and also in the
special pamphlet prepared for distri-
bution ar the dedication ceremonies
on December 3, 1940,

Still another reason could be that
there has been very little new con-
struction or reconstruction carried out
on this freeway during the 20-year
interval. The expenditure of construc-
tion funds during the 20 vears has been
comparatively small, being largely for
additional safety lighting and signing,
reconstruction of landscaping, insral-
lation of chain link fence in the cen-
tral median and for refuge areas,

During the years 1949 and 1950, at
a cost of abour $1,000 apiece, 50 “ref-
uge areas” or “safety bays” were in-
stalled on the Arrovo Seco Parkway.
As traffic volumes inereased, rhese
were found to be necessarv because
there were no shoulders for emer-
gency parking on this freeway.

The original design of the Arrove
Seco Parkway called for a four-lane
freeway with shoulders on both sides.
Recognition of traffic considerably in
excess of that originally expected
caused a last minue change in the de-
sign, wiping out the earth shoulders
and substituting in their place another
lane of pavement, thus providing a
six-lane freeway. Because of con-
stricted right-of-way, where for long
lengths the freeway was located be-
tween the Arrovo Seco channel on
the one side and Union Pacific Rail-
road on the other, it was impractical
to obtain shoulders in addition to the
six-lane freeway. When vehicles broke
down or motorists needed to change a
vive, this had to be done out on the
pavement lanes, Thus, the installation
of the refuge areas, at strategic loca-
tions where the topographic condi-
tions would permit, fulfilled a vital
need.
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The first survey for a highway in
the Arrovo Seco was made in 1895
by T. D. Allen of Pasadena. Then
carly in the 1900's a bicycle speed-
way, sponsored by a Horace Dobhbins,
was partly constructed but never
fully completed. As the Arroyo Seco
began to be developed as a city park,
a few more or less disconnected un-
improved park roads were built. In
the early 1930, as traffic on existing
city streets berween Los Angeles and
Pasadena began to approach conges-
tion, the need for a new traffic artery
in the Arroyo Seco area began to
gain public recognition. In 1934 a
commirtee, consisting of Edward S.
Graham, chairman, and J. C. W,
Hinshaw, Harrison Baker, Harold B.
Bryon, J. K. Dotten, Robert Swink
and William Wilson, was appointed
by the Pasadena Realty Board to look
into the possibility of road develop-
ment in the Arroyo Seco.

Association Is Formed

Later the Arroyo Seco Parkway
Association was formed to work in
conjunction with the Pasadena Cham-
ber of Commerce, Its officers in-
cluded Graham, chairman, Hinshaw,
Baker, William Dunkerley, Major
Charles T. Leeds, F, G. Martin, R. W,
Caspers and Jackson Kendall. This
asspciation was very active in publi-
cizing the need for a new rtraffic
artery in the Arroyo Seco and ob-
taining the co-operation and support
of citv officials of Pasadena, South
Pasadena and Los Angeles and the
various civic organizations interesred
in highway development,

Shift of Scene

“The scene now shifts to Sacra-
mento for the final and most impor-
tant step—the securing of an act of the
Legislature making the Arroyo Seco
Parkway a state highway. The Ar-
rovo Seco Parloway Association as-
signed a special commirtee, and for
their yeomen's work, J. C. W, Hin-
shaw, now congressman, Edward S,
Graham, Harrison R. Baker and Wil-
liam Dunkerley gained the ttle, “The
Four Horsemen of the Arrovo Seco.’
With the approval and co-operation
of the administration and through the
splendid services of Miss Eleanor Mil-
ler, representing the 47th Assembly
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District, who introduced the bill and
saw it through final passage, the vision
neared reality,

“The snowball had been starred and
the individuals retired from the front
line trenches leaving the project in the
care of the California Highway Com-
mission and such able men as State
Highway Engineer Charles H. Pur-
cell, District Engincer Spencer V.
Cortelyou and Frank C. Balfour, su-
pervising right-of-way agent of the
State Division of Highways."

“Arroyo Seco” is Spanish for “dry
wash" and ic is that for more than 99
percent of the rime, However, during
times of winter storm, heavy rainfalls
can cause serious flooding conditions
when storm warers in the Arrovo
Seco natural channel, as ir existed
vears ago, overflowed its banks. No
serious thought could be given to the
establishment and engineering design
of a highway arterial in the Arroyo
Seco until the flood control problem
had been solved. In commenting upon
this situation in the August 1940 issue
of California Highways and Public
W orks, Cortelyou stated as follows:

“Special mention should be made of
the very effective efforts of City En-
gineer Lloyd Aldrich of Los Angeles
in securing for the people of Los An-
geles City, after numerous trips to
Washington, D.C., the allotment of
large amounts of federal relief funds
for important engineering projects in
Los Angeles City.

Channeal Financed

“One of the most important of
these was the financing of the paved
channel for the Arrovo Seco flood
waters from South Pasadena to the
Los Angeles River. Withour this con-
tro] of the flood waters, it would not
have been possible to build and main-
tain the Arroyo Seco Parkway in its
present location,

“The total cost of the Arroyo Seco
channel worle, carried out as a Federal
Relief Labor project, was about
§7,000,000."

When the Arroyo Seco Parkway
was under engineering design as a
freeway, there was lictle in the way
of established precedent thar could
be followed. It is true thar there were
two such highways that had been
buoilt in the east buc these had not

been in operation long enough to de-
termine the practicability of certain
fearures of their design. Thus, to a
very considerable extent, the design
features of the Arroyo Seco Parkway
had to be worked out independently.
Original sketches contemplated the
kind of a carving low standard high-
way that would be suitable for slow-
speed sight-seeing traffic through a
city park.

In the early days officials of the
Cities of Los Angeles, Pasadena and
South Pasadena were unanimous in
the view that, since the Arrovo Seco
Parloway was for the most part
through city park lands, heavy truck-
ing should be prohibited. In design-
ing the on- and off-ramp connections
for this freeway, the engineers of the
Cities and of the State took this into
account and made considerable
money saving by establishing curva-
ture suitable for passenger vehicle op-
eradon but not for big trocks. All
three of these cities have passed ordi-
nances prohibiting trucks weighing
more than 6,000 lbs. from using the
Arroyo Seco Parkway. It is interest-
ing to note that this prohibition of
heavy trucks was by city action in
accordance with established laws, es-
tablishing alternare rontes on existing
city streers and was not action on the
part of the Stare Division of High-
Ways.

Improved Design

The design finally approved and
constructed was vastly improved over
the original. Much credit is due to
City Engineer Aldrich and his Dep-
uties, Merrill Buder, L. E. Arnold,
C. J. Shults, L. W, Armstrong and
R. W. Stewart, in preparation of
plans for the Arroyo Seco Parkway
with its large number of bridge struc-
tures. The same may be said for City
Engineer Harvey W. Hincks of Pasa-
dena and his assistants for the plans
they made of the portion of the park-
way in Pasadena and South Pasadena.
The final design work by the city
enginecring staffs was carried out in
close co-operation with the engineers
of the State Division of Highways 1o
the end that specifications could be
written complying with state stand-
ards and chat state construction con-
tracts could be advertised and let.
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Among the contractors that were
engaged in major construction opera-
tions on the Arroyo Seco Parkway
prior to December 30, 1940 are the
following: The Contracting Engi-
neering Company, ]J. E. Haddock,
Ltd, Columbia Steel Company,
Claude Fisher Co., Ltd, V. C. K.
Construction Company, Oscar Oberg,
J. 8. Metzger & Son, Carle Bongio-
vanni. The money to finance con-
struction came from sources as fol-
lowrs:

Stare 14 cent gas tax fund_ $2.614,547.72
¥ cenr state highway gas tax

for Pasadena 33598198
¥ cent state highway gas tax
for South Pasadena 64,778.36

4 cent streets of major im-

portance gas tax for South

Pasadena L 12,271.04
4 cent state highway gas tax
for Los Angeles __ 20,000.00
South Pasadena city funds 64416
Los Angeles city funds 11358414
PWA. funds B 472, 315.65
W.PA. funds — 1,394,364.73
Towl . $5.048,487 46

On December 28, 1940, just two
days before the official ribbon-cutting
ceremony for the Arroyo Seco Park-
way, a symbolical and highly color-
ful ceremony was staged in the Ar-
royo Seco. Chief Tahachwee of the
Kawie Indians, whose ancestors lived
in the Arroyo wilderness for hundreds
of years before the coming of Father
Junipero Serra and his Franciscan mis-
sion builders, smoked the pipe of
peace with Director of Public Works
Frank W. Clark. To the bearing of
tribal drums, Chief Tahachwee relin-
quished the rights of his people in the
Arroyo Seco and formally transferred
their ancient property interests to the
State.

Governor Officiates

At the ribbon-cutting ceremony on
December 30, 1940, Governor Culbert
L. Olson officiared, and with the as-
sistance of Miss Sally Stanton, Queen
of the 1941 Pasadena Rose Festival,
and other high dignitaries of federal,
state, county and city governments
and civic leaders, cut the ribbon of
roses which strerched across the free-
way near the Fair Oaks Avenue
Bridge. On this occasion Governor
Olson said:

“Forty-five years between the first
survev and today’s splendid comple-
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BEFORE. In Jonvary, 1940, the Arroyo Seco looking nocth from Avenue &0 looked like this. The Sonfa Fe
Railroad viedue is in the bockgrownd.

AFTER. Fiftesn pears lafer the above sedion of the Arroys Seco looked like this.
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tion. This is a long time. But perhaps
it 15 just as well that the dream was
a long tme in its dreaming. Perhaps
it is just as well thar many obsracles
stood in the path to its final realiza-
tion. Perhaps it is just as well that the
dream had to wait, and wait—wait un-
til, under the pressure of sheer neces-
sity it finally burst out of the con-
fining walls of public indifference,
official inertia, selfish opposition, and
narrow vision, [t is just as well be-
cause, while confined, the dream grew
and matured. So, when that dream
was translared ineo legislation, that
legislation was well conceived and
broad visioned. And when the engi-
neers were finallv told to go to work,
their working plans were bold and
comprehensive, and they have given
us something worth while.

“I say bold because they were just
that, They dealt boldly and realisti-
cally and effectively with a traffic
problem that had become almost ter-
rifving in its urgency of solurion.
Now that we have it, and it all looks
so rather simple, so obviously neces-
sary, so wholly practical, some there
will be who will ask, “What is there
so wonderful, or so bold about it?’
Oh, ves—but it takes courage to do a
thing the first time, no matter how
simple and obvious it may appear
after it is done. And this, fellow cit-
zens, is the First Freeway in the
West.”

With the curting of the ribbon, a
cavalcade consisting of an estimarced
400 anromobiles made the round trip
over the completed Arroyo Seco
Parkway.

Economic Benefits Strossad

Officials and members of the Auro-
mobile Club of Southern California,
particularly E. E. East, Chief Engi-
neer, and Hal Holley, his assistant, in
the old days were enthusiastic advo-
cates of the Arrove Seco, Fast con-
tributed a story about the economic
benefits to be expected from the Ar-
royo Seco Parkway in the pamphler
that was distributed at the dedication
ceremonies on December 30, 1940,
This pamphlet of 14 pages was pre-
pared by Kenneth C. Adams long-
rme editor of Califormia Highways
and Public Works, who retred from
state service in 1937, The pamphlet

60

was printed by the Automobile Club
of Southern California as a part of
their participation in the dedication
ceremonies. It contains much interest-
ing information about the Arrovo
Seco Parkway which is of historical
valoe, and so few copies are in exist-
ence thar a copy now has become a
collector's item for those interested in
Californiana,

In 1951 the Arrovo Seco Parkway
scored another first in connection
with the building of the first bridge in
California using the prestressed-pre-
cast principle for building a concrete
bridge. The occasion for this con-
struction was an agreement made
some 15 years previously between the
Los Angeles City Park Department
and the State Division of Highways
to the effect that a pedestrian bridge
would be built if and when develop-
ment of park facilities required ac-
cess to a certain area in the Arroevo
Seco Park near the South Pasadena
citv limits where access to adjoining
park lands was cut off by reason of
freeway construction on one side and
storm drain channel construction on
the other. The agreement stated that
when the City Park Department
needed access to this area that the
State would ar that time construct a
pedestrian bridge across the Arroyo
Seco storm drain channel. Untl that
time only two bridges had been con-
structed elsewhere in the Unired
States using the prestressed-precast
principle.

Bridge Attrocts Attention

During construction the bridge at-
tracted considerable attention in the
engineering field, and stories concern-
ing it appeared in Engineering News
Record, Civil Engineering, American
Concrete Institute Journal, Western
Construction, California  Highways
and Public Works and others. The
story in this last-mentioned publica-
tion appeared in the March-April,
1951, issue under the title “Prestressed
Bridge," authored by Robert M, Bar-
ton, associate bridge engineer.

The bridge consists essentially of
two simply supported girders, each
113 feer long, with a clear span of
110 feet. These girders support the
eight feet wide pedestrian walkway
and also serve as handrails. The

girders were constructed in an area
alongside the channel and were lifted
into place by three giant truck cranes
after prestressing operations had been
completed. The work was done under
a state contract with Contractor Wal-
ter Kaucher of Los Angeles. The roral
cost including engineering was $31.-
877. Jack Sylvester was resident engi-
neer on the project for the bridge
department.

In commenting upon the project,
Dale F, Downing, who is now south-
ern representative for the bridge de-
partment with offices in Los Angeles,
states: “The value of this initial proj-
ect in adapting prestressed concrere
to bridge construction is best illus-
trated by the fact thar prestressed
concrete structures have been used to
some extent on every freeway in the
Los Angeles metropolitan area. The
experience and lessons first learned
here during design and construction
has undoubtedly led to grearer econ-
omy and more efficient bridge con-
struction throughout the State”

Design Called “Bold”

When the Arroyo Seco Parloway
was dedicated by Governor QOlson on
December 30, 1940, he stated that it
was a “bold” design. In many respects
it did seem so at the time, but because
the many so-called “bold” fearures
have since proved inadequate for pres-
ent day high speed traffic, much has
been learned by stady of various fea-
rures of design on the Arroyve Seco
Freeway. In a sense, the Arrovo Seco
Freeway has been an experimental
laboratory although it was not built
as such. Invariably when we have
officials from other states or visitors
from foreign lands who wish to in-
spect the Los Angeles Freeway Sys-
tern, they always ask to see the
Arrovo Seco Parkway because they
wish to compare the old with the
new and see what lesson can be
learned.

A. L. Himelhoch, District Engineer-
Operations, summarizes the lessons to
be learned from the old design stand-
ards as incorporated 20 years ago in
the Arroyo Seco Parkway, as follows:

1. A four-foor median is too nar-

row to provide space for safety fea-
tures or planting of shrubbery. Chain
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link fence thar had been installed in
this median has had to be removed
due to repeated damage by vehicle
collision. The planting of shrubbery
in the median strip to screen out head-
light glare has proved a complere fail-
ure in the four-foot-wide median strip
because plantings could not survive
the whipping action of passing vehi-
cles. The acrion is similar to subject-
ing plant life to a continuous 60-mile-
an-hour gale. In the six-foot-wide me-
dian strip where the freeway goes
through South Pasadena and Pasadena,
however, pyracantha shrubs have sur-
vived,

2, On the Arroyo Seco Parkway,
acceleration and deceleration lanes are
conspicuous by their absence. Vehi-
cles entering the freeway are required
to come to a stop at the approach to
the freeway roadway. This is not in
accordance with modern freeway de-
sign which from the standpoint of ef-
ficiency and safetv provides sufficient
acceleration and deceleration lanes so
that traffic entering and leaving the
freewav will not impede or be im-
peded by the freeway traffic.

3. On the Arroyo Seco Freeway
the superelevation or banking of
curves was done to only one-half of
the present day srandard. It is largely
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for this reason that this freeway has
been signed for a speed of 55 miles
per hour instead of the stare speed
limit of 65 miles per hour. The pres-
ent day standard of superelevarion is
necessary for freeway operation at
maximum efficiency.

Shoulder Width Important

4. This freeway, lacking shoulder
width, demonstrates the need for
shoulders on all freewavs of adequare
width to take care of vehicles that be-
come disabled, On the Arroyo Seco
Parkway, this has been partly reme-
died by the construction of refuge
bays, but only partly so because vehi-
cles can break down berween the
safety areas off the pavement as now
provided,

5. The Arroyo Seco Parkway has a
number of curves of 1,000-foor radius
and one compound carve where the
minimum radius is 5§55 feet. This latter
sharp curvature occors where the
frecway alignment follows parallel to
a sharp curve in the Arroyo Seco
Channel as it passes under the Santa
Fe Railroad viaducr. To have elimi-
nared this sharp curve would have re-
quired an expenditure of a million
dollars or more, and thar additional
money was just not available at the
rime this freeway was constructed, A

BEFORE. This pre-1940 wiew thaws the Arroyo Sece looking nodh from South Pasodeno Cifty boundory.

speed zone around this sharp curve
has been established at 40 miles per
hour and ar this reduced speed, traffic
can negotiate it with safety. It is
clearlv demaonstrated here that che
minimum radius of curvature for
modern freeways should be 2,000 feet.

6. The two roadways of the Ar-
rovo Seco Parkway are 35 feer in
width consisting of three 11-foor lanes
with one-foot gutter widths adjacent
to curbs. While this item is perhaps
a not too glaring deficiency on this
freeway which does not have ro han-
dle heavy trucks, it does clearly dem-
onstrate the value of having 12-foot
width of traffic lanes for modern free-
ways.

7. On this freeway both rounded
and straight-sided barrier type road-
way curbs were installed, Generally
speaking, where curb delineation is
required the evidence is that rounded
curbs which traffic can easily negoti-
ate for emergency parking are prefer-
able for modern freeways.

Future Improvements

In describing future improvements
that are planned for the Arroyo Seco
Parkwayv section of the Pasadena
Freeway, R. E. Deffebach, assistant
Districe Engineer in charge of Design
Section “A™ in District VII, reports
that the 1960-61 budger conrains a
$£363,000 allocation for median barrier
construction for the entire length of
the Pasadena Freeway between the
four-level structure in Los Angeles
and Glenarm Street in Pasadena. This
median barrier will provide a positive
protection against vehicles crossing
the median strip and becoming in-
volved in head-on collisions with
rraffic moving in the opposite direc-
tion.

The type of barrier for the sections
of median six feet or more in width
will be the new standard double
blocked-out type of barrier. Where
the median is only four feet in width,
as is the sitnation for the major length
of the Arrovo Seco Parkway, then
the “blocked-out” featmure will have
to be eliminared. :

At the southerly end of the Arroyo
Seco Parkway at the intersection with
the new Golden State Freeway, an
extensive traffic interchange facility
is under construction under a con-
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tract with Vianell Corporation, Vin-
nell Constructors and A. 5. Vinnell
Company, for which the total con-
tract allotment applied between Pasa-
dena Avenue and Arnold Street is
§9.693,200. This consouction Is
scheduled for completion, February,
1962.

For addifional information concern-
mg the Golden State Freeway, refer-
ence should be made to the “Freeway
Loop™ story by L. R. Gillis, Cali-
formia Highways and Public Woerks,
Seprember-October 1959 issue.

Studies Being Made

Deffebach also reports an item of
great local interest applying near the
south end of the Arrovo Seco Park-
way. His design section has under
preliminary smdy that section of the
Pasadena Freeway in the vicinity of
Elysian Park where the Los Angeles
Dodgers baseball park is now under
construction and where the proposed
City of Los Angeles World Zoo and
other recreational facilities will mate-
rially change the traffic pattern in this
area. It is necessary that these smdies
be carried out now in co-operation
with the city engineering staff of the
City of Los Angeles, in order to de-
termine the revisions that will be nec-
essary in the existing freeway on- and
off-ramps and in existing city street
layours,
16-HOUR TRAFFIC VOLUMES FROM ANNUAL

COUNT BODKS 1941-60 AT CYPRESS
AVEMUE PEDESTRIAMN BRIDGE

Fear Sunday Meonday
a4y 24364 17,234
1942 e 19494 22,561
1943 . SRYRrIES 17,151 20,53
944 —— 17,750 21 488
i L S Rl i 20,383 15,323
1946 _ 31427 43,805
1947 28,931 40,906
148 . 1B451 41,659
e _ 30932 45047
1950 30967 49,225
1951 . [ _ 33862 50,708
W52 34799 51,101
153 35,110 §2,137
1954 I _ 40,343 FO.551
1955 41,820 62,582
o5 — T 46T a4, 749
1957 ey s 45,363 1545
1058 _ 45206 015,400
1959 . 42,221 64,797
1960 s 44,688 AB,766

Assistant District  Engineer ]. E.
Eckhardr, in charge of the District
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Vil Traffic Department, has prepared
the accompanying tabulation showing
16-hour traffic volume counts on Sun-
days and Mondays doring mid-July
of cach year berween 1940 and 1960,
and the chart shows a steady and con-
sistent increase, except for the World
War 11 years,

Apparently from 1955 through
1939, the acrual counts would indi-
cate that this freeway is working ac
full capacity under the existing con-
ditions. During 1960, it is Eckhardr’s
opinion, due to steps which have been
taken by large organizations to stag-
ger office hours the peak hours for
traffic on all freeways have been con-
siderably lengthened. In some cases
it would appear that the moming and
night peak hours are no longer of one
hour duration but are of two hours
or even more. With the definite ten-
dency for the traffic peaks to be of
longer duration, it is possible for a
greater number of vehicles to unlize
the freeways than heretofore. Appar-
ently the Arrovo Seco Parkway por-
tion of the Pasadena Freeway is show-
ing increased usage by motorists due
to this fact.

Neo Specdal Studies Needed

Eckharde further states that even
though in many respects this freeway
is substandard design by present day
evaluation that the Arrovo Seco Park-
way is, generally speaking, as safe as
any of the other freeways. There are
no points on the Arroyo Seco where
accident concentrations would indi-
cate the need for special studies and
corrective measures. Thus, it appears
that notwithstanding the fact that the
Arrayo Seco Parkway is substandard,
it still is giving the motorists of South-
ern California yeoman service.

The increase in traffic using the Ar-
royo Seco Parkway can well be un-
derstood when one considers the ex-
plosive population growth that has
pccurred in this area during the past
20 years, as indicared by the atrached
SUMMTATY.

POPULATION
City af City of County of
Pasadena Los Angeler Log Angeles
1940 BlLEA4 1504277 2785643
1950 104,577 19703358 4,151,687
1960 123984 1488750 6,059,141

Future Outlook
[t is the opinion of E. T. Telford,
assistant stare highway engineer now
.+ + Continved on poge 72

AFTER. The same area in the phofograph on the previous page taken 15 years lofer,
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Utility Problem

Cable Relocation Offers
Challenge on Bridge Job

By L. E. MULLIN, Assistant Highway Engineer

/AN EXISTING

bridge over San
Lorenzo Creek ar
the intersection of
Matrox Road and
Fast  14th  Street
near Hayward 1s
being reconstructed
and enlarged as a
part of a 3.9 mil-
lion dollar flood control project to in-
crease the capacity of the San Lo-
renzo Creek Channel.

DISTRICT

v

A Cooperative Agreement was en-
tered into berween the US Army
Corps of Engineers, the Alameda
County Flood Control and Water
Conservation District, the County of
Alameda and the State to jointly fi-
nance the reconstruction of this
bridge with the main portion of the
required funds contributed by the
Alameda County Flood Control and
Water Conservacion District.

The highway traffic is approxi-
marely 30,000 cars per day and only

half of the structure could be de-
maolished and reconstructed ar a time.

Telephane Ducts Described

Investigation revealed that the Pa-
cific Telephone and Telegraph Com-
pany maintain a 12-way duct struc-
ture on one side and an 11-way duct
structure on the other side of East
14th Streer. These ducts contain nine
full cables ranging in size between 433
and 909 pairs, and a coaxial cable
which links Los Angeles and Qakland.

The completed bridge showing East 14th Strest in background. Nete the three felephane cobles stll suspended on the shoofly. The felephone company will
require nine weeks fo place ond splice cobles within the new bridge prior fo removing the aerial cobles.
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This coaxial cable contains eight co-
axial tubes which can carry a maxi-
mum of 1,820 telephone conversations
or two television programs and 620

telephone  conversations  simultane-
ously over each pair of tubes.

The existing bridge was censtrucred
on a skew, and the alignment of the
bridge and the position of the ducts
governed the line where the first half
of the bridge could be demolished.

The Telephone Company made
studies and a plan was developed
wherein the facilities on one side of
the bridge could be placed on a shoo-
fly. The Company had to construct
two manholes and intercept the un-
derground conduit and place three
cables and the coaxial cable aerially
on a shoofly to clear the contractor’s
pile driving operations.

Cobles Could Be Lifted

On the other side, the six telephone
cables were close enough to the outer
edge of the bridge so that the Com-
pany could place the cables in a sheet
metal casing, lift them vertically and
suspend them on a catenary as shown
in the picture, while the contractor
rebuile the bridge. These cables still
had to be shifted during construction
a few feet laterally to clear the driv-
ing of mdividual piles.

The bridge has approximately a
100-foot span and the cost of relocat-
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ing the utilities to accommodate the
new bridge will be approximately
§60,000.00.

Dan Caputo Company submitted a
low bid of $303,399.00 and the con-
tract was awarded to them on August
26, 1959,

The manner in which these tele-
phone faciliies were rearranged has
provided minimum interference to the
contractor’s operations and resulted
in a minimum of cost to the Utility
Company, the Contractor and the
Srate, for what is probably one of the
shortest highway construction proj-
ects involving major utility facilities,

A view of the pile driver in operafion befween
the suzpended telephone cobles and the west half
of the new bridge,

R F.«.img Areas

Existing Ungs auna" : {? / f H_FEFJ
Kréfapmeﬁb SUSPEHDEI]

= PT.&T. C.&BLE
L-—--I-du- ...._..,_,,______"f{:___“_ -1-— TR
- o Oc:k&mn" i == PN

2w { P Existing Sridge
N |

E fdre 5T. h J

Westerly Holf
New Sridge

After the west holf of the bridge wos consfrected, it was wied ox part of the deleur and the six teflophons
cables on the sast side of Eost 14th Stroef were rofsed and swspended by cofenary construction prier lo
the driving of piles for the remaining section aof the bridge. UPPER—a mop of the construclion orea.

LOWER—o profile of the area indicated by the dosh line morked “Suspended P.T.&T. Coble.”

fa 235’
| a2’ _]
—
Cotenary
- Hongers
Mattox Road 2 ﬂ_{
T T T Channel - :_;—f -
fxcavation 27 &J;&?E E’Z%fe
65



larding Way

Traffic Flow in Stockton
Aided by New Underpass

By R. J. GREENBERG, Assistant City and County Projects Engineer

WHEN the

DISTRICT Ha_tdjng Way Un-
X derpass was ded-
icated and placed
in full operation an
Auvgust 25, 1960,
approximately 15,-
000  wehicles per
day began passing
safely, and without
interruption, under the Southern Pa-
cific Company and Western Pacific
Railroad Company mainline tracks.
The completion of this modern four-
lane underpass eliminated one of the
maost serious bottlenecks to the move-
ment of vehicular traffic within and
through the City of Stockton.

This $1,080,000 structure, which
was designed by H. C. Holman of
Stockton and constructed by Stolte,

Inc., and Lee Stephens, was jointly fi-
nanced by the City of Stockton, the
State Division of Highways and the
rwo railroad companies,

Crossing Elimination Considered

For several years, the City con-
sidered rhe elimination of these main-
line railroad grade crossings on Hard-
ing Way of utmost importance, not
only from a safety standpoint, bur
also as a savings in both time and
operational costs to the vehicle owner
and operator. However, not until the
citizens of Stockron approved a Public
Improvement Bond Issue, and unril
Srate funds became available through
new legislation, could the structure
become a reality,

The State Legislature, effective
Seprember 11, 1957, established an

annual §5,000,000 Grade Separation
Fund. The law providing this fund, as
amended, provides that not more than
25,000,000 of the Highway Users Tax
Fund be set aside annually to assist
local governmental agencies, both City
and County, in eliminating railroad
grade crossings, and for improving
existing railroad separation structures
on city streets and county roads. Rail
crossings on State highways continue
to be a State responsibility,

Under this law, the Stare Public
Utilities Commission is required to es-
tablish yearly and furnish to the State
Department of Public Works a “pri-
ority list” of railroad grade crossings
which, in the Commission’s judgment,
justifies elimination by construction of
separation structures, or justifies al-
teration or reconstruction in the case

The new Harding Woy Underpass in the Cily of Stackten, looking eastward.
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An oerial of the completed Marding Woy Undarpass {right cenfer]. At fhe center of the phete is the
Stockion State Hospital.
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of existing structures. This law fur-
ther provides that the railroad or rail-
roads contribute no less than 10% of
the cost, and that the balance be
shared equally berween the local gov-
ernmental agency and the Stare,

Determination Priorities

In determining the priority of proj-
ects, consideration is given to (1) the
aceident potential; (2) the traffic po-
tential, both wehicular and rail; (3)
the economic benefit to be derived;
(4) the cost, and (5) the ability of
the local governmental agency to fi-
nance its share of the cost,

The first list established included
the elimination of the grade crossings
on Harding Way. Harding Way is a
main east-west arterial through the
northern part of Stockron. Traffic at
the crossing amounted to 15,000 ve-
hicles and 49 train movements in a
24-hour period. This number of ve-
hicular and rail movements presented
a somewhat high accident potential.

Accident Rote Improves

The construction of the underpass
has of course climinared the train-
vehicle type of accident and, in addi-
tion, will save many thousand dollars
annually for the vehicle operator who
no longer will be required to wair for
trains to clear the crossings.

Since this underpass was completed
and placed in full operation, vehicular
traffic on Harding Way in the vicinity
of these two grade crossings has
shown a marked increase. This in-
crease in traffic is due, for the most
part, to vehicles using this route
rather than existing grade crossings
on each side of Harding Way.

Origin and destination trip analysis
indicates 58,000 northeast-northwest
quadrant transfers in 1975. The newly
complered Harding Way Underpass
and an inadequate underpass on Miner
Avenue approximately 0.8 mile to the
south will carry the bulk of this future
traffic.

LARGE CONTRACT AWARDED

The State Department of Public
Works has awarded a $§12,625,800
contract for freeway construction on
the Gold State and San Diego Free-
ways in the vicinity of San Fernando,
north of Los Angeles.

67



L.A.R.T.S.

Confinved from poge 36 . . .

6. The land use models developed
in this study will provide power-
ful tools to the local communities
for testing and evaluating alterna-
tives of existing and furure land
use and ctransportation plans. In
addition, they furnish the kind
of information needed by local
authorites for orderly planning
of vital community services such
as sewer, water and street im-
provements.

Since this is a continuing study,
additional information will be devel-
oped as needs arise regarding evalua-
tion of alternate land wse and trans-
portation plans, alternate concepts of
mass transit and freeway svstems; to-
gether with anv refinements in the
methods of analysis, appraisals of the
socin-economic factors affecting travel
and understanding of land develop-
ment.

Orderly Development Stressed

Legislators, planners, administrators,
engineers and others are charged with
the responsibility of ensuring the ar-
derly development of the greater Los
Angeles Area on a local and regional
level. The problems of adequately
meeting this responsibility grow more
numerous and complex as this area
rapidly cealesces into one super met-
ropolitan region. It becomes increas-
ingly clear that the knowledge and
skills of social and scientific disciplines
should be coordinated in a common
effort to understand the interplay of
forces shaping the development of this
super-region. A key to this under-
standing lies in the proper evaluation
of the interrelationships of land use
and transportation.

The Los Angeles Regional Trans-
portation Stody offers the means for
deriving and using these relationships
through integrated land use and trans-
portation planning. It offers a study
procedure for investigating the whole
region without submerging the unique
characteristics of the individual local
communities, It offers the tools and
the understanding required for more
effective community and regional plan-
ning—all within the framework of ex-
isting governments—through voluntary
cooperation,
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One vateran and five firsi-term Stote Senofors met in fhe Colifornio Highway Commission conference
reom in the Public Works Building in Secramante in mid-fonvary for @ bricfing seision on stote highway
planning and budgefing procedures. After Senator Rondelph Collier, longtime chalrman of the Senate
Commitfas on Tronsportotion, hod sef the stege, the legislofors heord frem Stafe Highway Engineer
1. C. Wamock and members of his stoff, then osked questions for the rest of a Pl-minvte session.
In the grovp, left o right, are Senators Yernon L. Sturgeon, San Lluis Obispe Ceounty; Aaren W. Quick,
Imperiol County; John C. Begovich, Amadar and El Dorode Counties; Collier, Siskiyov and Del Nerle
Counfies; Samual R. Geddes, Nopo and Yolo Counties (former Assemblyman); and Robert D. Williams,
Kings County,

During his activities as Resident En-
gineer on bridge construction in Los
Angeles he was given the additional
job of opening the first Southern Of-
fice of the Bridge Department in 1926,
He later served as Bridge Mainten-
ance Engineer, Construction Engineer,
Planning Engineer, and in 1957 he was
appointed Special Studies Engineer
for the Southern Office of the Bridge
Deparrment,

Jones was born in San Francisco and
attended school in that city. He
graduated from the University of
California at Berkeley with a degree
in Civil Engineering, and shortly
afterward joined the Army and served
during the first World War as a Lieu-
tenant in the Coast Artllery.

Jones is a Fellow of the American
Society of Civil Engineers and is
presently Chairman of the Task Force
on Hyvdraulics of Culverts.

L.A. Bridge Engineer

C. W. Jones Retires

Charles W. Jones, Supervising
Bridge Engineer for the Bridge De-
partment in Los Angeles, retired
January 31, after more than 41 years
of service.

Jones began his career with the
= Stare in 1919 in
Sacramento  as  a
draftsman with the
Division of High-
wayvs. Shortly af-
ter, he was assigned
to the newly or-
ganized ‘“‘small
group”  handling
a bridge wark. He is
CHARLES W. JONES  practically a Char-
ter Member of the Bridge Depart-
ment and has served in virtually
every section of the organization,
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Design Course

Bridge Department Conducts
Own Correspondence Lessons

By WALTER W. WHITE, Associate Bridge Engineer

TH]-‘ voNTH of June, 1960 saw the
completion of the first correspond-
ence course in Bridge Design Practice,
and the issuance of 112 certificates of
Completion to  Bridge Department
Engineers. A second offering of the
course, now in progress, has an enroll-
ment of approximately forty Engi-
neers and is near completion. The
course was aurhorized in the Bridge
Department in response to a large
number of requests by bridge men,

MOMENT DISTRIBUTION

abour 75 of them in the construction
phase of bridge engineering, and 14
in design.

The course is based largely on the
“Manual of Bridge Design Practice,”
recently published and available for
purchase. This manual is itself an out-
growth of a course given 7 vears ago
by a number of engineers organized
by W. F. Pond, Supervising Bridge
Engineer. However, the present course
differs from the original one largely

BOX GIRDER BRIDGES

I i A = = 4

JOHM J. KOTAK

BRIDGE LOADINGS

N

t t

GEDRGE SMITH

SLAB BRIDGES

m———

H0OY E. FE!Tcal

T-BEAM BRIDGES

—

GEORGE A. HODD
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engineers in the Bridge Department.

in that it is being given by corre-
spondence, to accommodate the large
number of field men showing interest.
In addition to the Manual, supple-
mentary material is also provided from
fime to time, as required.

Coordinated Effort

Thar the course represents a co-
ordinated group effort is well illus-
trated by the facr that the manual
was originally produced by 25 differ-

THROUGH GIRDER

GEQRGE GILBERT

DECK TRUSS
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the disgram abeve with the nomes of the instructors, all
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ent engineers and that an equal num-
ber are now originating the individual
lessons and checking the papers. Mail-
ing, reproducing, overall coordination
and supervision are being done by stll
other personnel. The interest shown
and full cooperation by those parti-
cipating has heen very grarifying,

The main objective in providing
this course has been, as the title of the
manual suggests, to give the engineer
practice in the designing of bridges.
The course affords a rtransition be-
tween college and the everyday work
of design. It is purposed to give the
engineer ample practice in the appli-
cation of engineering theory to actual
specific bridge design, in this way
converting his theoretical knowledge
into working knowledge, helping him
to be a more competent Bridge Engi-
neer, whether in design or construc-
don.

Moreover, it is purposed to ac-
quaint the engineer further with
bridge design specifications and the
engineering phenomena which are pe-
culiar to the design of bridges. It is a
specialized type of course and has
been made relatively complete in the
belief that value derived is propor-
tional to the rime spent, provided it is
spent on important subject matter.
Emphasis is placed first on course
value as a means of stimulating stu-
dent interest, rather than brevity to fit
the interest the enrollee may have.

Repetitive Problems Avoided

In order to accomplish these objec-
tives with rthe least amount of labor
on the part of those preparing and
grading the course and also with the
least effort on the part of the enrol-
lee, reperitive parts of problems are
avoided entirely, or pre-calculated
values are given with the problem as
required. This approach has further
served to facilitate integration of the
course with the normal work pro-
gram.

A goal has been set at approxi-
mately 15 hours of homework per
lesson (average). To this end a com-
plete digest of the manual material
was prepared, and the subject matter
was divided as equally as possible
among the 13 lessons to he given.
Subject marter was selected which
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would emphasize the important diff-
erences in bridge types. It is estimated
that the equivalent effort of 100 class-
room hours, roughly equal to twao,
J-unit college courses, was put forth
by each engineer completing the 13
lessans,
Lessons by Mail

Lessons are mailed in, graded by
designated bridge designers, and re-
turned to the enrollee with appropri-
ate written comments, Any unsatis-
factory papers must be corrected and
re-submitted for credit, and all 13
lessons must be completed.

The complete course, including
both the problems and their solutions,
is now being reproduced, to be dis-
tributed to holders of the Manual of
Bridge Design Pracrice.

In addition to those completing the
entire course, there are about 100
engineers who have successfully com-
pleted the frst half of the course,
which deals with the more basic con-
cepts and most important  bridge
tvpes. These men can continue this
training later, through home study
and by experience or by resuming the
course ar a future date.

It is believed that the 150 engineers
who have completed, and who will
shortly complere the course have re-
ceived a solid background in the ap-
plication of engineering principles to
the design of bridges. With proper
supervision they are now able to un-
dertake the design of almost any type
of bridge currently being used in the
huge construction program of the
Division of Highways.

Eureka Chief Clerk

I. F. Cramer Retires

I. F. "“Ferd” Cramer, Highway
Chief Clerk of the California Division
of Highways, District I, in Eureka,
will retire on December 30, 1960, end-
ing a 40-year career in State service.

Cramer was born in Ogden, Utah
and attended
schools in Chicago,
Tllinois, His first
job was with a de-

parrment store in %’«W_M 1
Chicago. Later he i, o
worked for the gl /" ¥
American Steel Eg i
Foundry. Cramer ry
was a member of

the National Maval |. F. CRAMER

Volunteers and during World War |
served at various naval aviarion sta-
tions in the United States,

In 1919 he moved to California and
sertled in Willits, where he owned and
operated a thearer.

In 1920, he went to work for the
Srare Division of Highwavs at Willits,
where the District 1 Office was lo-
cated at that time. His first assignment
was a5 a drafesman. He transferred to
the accounting section a few months
later, He was promoted to Chief Clerk
in 1927 and advanced through in-
creasingly higher classifications of this
title to head of all accounting func-
tions for Districe L

His wife is the former Dorothy
Upp of Willits, They have 12 child-
ren; 4 girls and 8 boys, and 14 grand-
children.

Highway User Taxes To Exceed $600 Million

California highway-user taxes for
1960 should be more than $610,000,-
000 according to an estimate, prepared
by the Burcan of Public Roads, U.S.

Department of Commerce, based on
reports from state agencies and other
sourCes.

Nationwide state highway-user tax
figures are expected to reach approxi-
mately  $5,300,000,000, thereby ex-
ceeding 1959 totals by five percent.
Amounts paid by highway users in
the various states will range from the

high of $610,499,000 for California to
a low of §4,487,000 for the new stare
of Alaska, New York will be the
state next highest to California with
an estimated total of $377.204,000.

California’s total will include (ap-
proximately): $344,227,000 for mo-
tor fuel gallonage tax; $235,502,000
for motor wvehicle registration fecs;
86,616,000 for other motor wvehicle
fees; $16,880,000 for motor carrier
fees; and §$7,274,000 for miscellaneous
fees.

California Highways and Public Works



“B" Section Chief
Retires in L.A.

Emil Hanson, Assistant District En-
gineer in charge of District VII's De-
sign “B" section, retired from the Di-
vision of Highways, on February 2.
He had been with the Stare since 1929,

Hanson was borm in North Duakota
and came west
with his family in
the early 1900%,
settling in Pomona,
He attended Po-
mona city schools,
Los Angeles Poly-
technic High
School and the

New Mexico i
School of Alines. EMIL HANSON
During World War | he was a

Gunner’s Alate aboard the cruiser
USS Cleveland assigned to convoy
duty in the Atlantic Theatre.

His first professional job was on
dam construction work in Esperanza,
Sonora, Mexico. From 1924 to 1929 he
worked for the City of Los Angeles
in field and design engineering. His
State service began in San Luis Obispo
in District V. He then transferred to
Districe VI in Fresno and was pro-
moted to Assistant and Associate
Highway Engineer. In 1937, he was
assigned to the Headquarters office in
Sacramento, where he advanced to
Senior and then Supervising Highway
Engineer. His last 11 years were spent
in the District VII office in Los
Angeles as head of Design “B", which
encompasses all of Orange County and
southeast Los Angeles County. He has
been responsible for the design of
such freeways as the Santa Ana, San
Diego, Long Beach, Riverside, New-
port, Artesia and Garden Grove,

Hanson's interest in  Western
Americana and pre- and post-Colum-
bian Mexican History is taking him to
San Miguel de Allende outside of
Mexico City, where he and his wife
will study Mexican culrure.

If a vehicle begins to skid, the
driver should reduce the power and
turn the steering wheel in the direc-
tion of the skid until recovery begins,

January-February 1961

IN MEMORIAM

District |
John L. W. Zumwale, Highway
Field Office Assistant,
District 1l
Floyd M. Sunde, Janitor
District |V

Albert F. Alcorn, Highway Equip-
ment Operator-Laborer

District Vi

Charles L. Gildersleeve,
Highway Engineer

Thomas F. Jesko, Highway Equip-
mene Operator-Laborer,

Charles H, Snider, Highway Equip-
mente Operator-Laborer,

Senior

Distriet VIl
George C. Bradley, Highway
Equipment Operator-Laborer,
George H. Radmore, Janitor.

District 1X
Leece L. Pauly, Laborer.

District X

Mewell R. Gill, Highway Field Of-
fice Assistant,

Carl M. Heynen, Associate High-
way Engineer.

District XI
Jay F. Hanley, Laborer.

Charles H. Peck, Highway Fore-
man.

State-owned Toll Bridges

Tom F. Allison, Structural Steel
Painter,

James [. Totten, Repairman, Rein-
forced Concrete Bridges,

Headquarters Office
St. Elmo C. Robinetr, Assistant Re-
search Technician,

Shop 3
Eugene R. Clifton, Highway Equip-
ment Superintendent L

Over 50 percent of the vehicular
fires on the Ohio Turnpike are a
result of overheated tires caused from
under-inflation or improperly func-
toning wheel bearings.

Bridge Designer
A. Eremin Retires

Anatol A, Eremin, Associate Bridge
Engineer, retired on December 31,
after more than 32 years with the
State Division of Highways.

Fremin began his career with the
Brldge Departm&nr in 1928. Among
the structures he
has  designed  are
the Peninsular
Avenue Overcross-
ing on the Bay-
shore Freewav in
San Mateo, the first
single-calumn bent
bridge in Califor-

Wl nia; the Waldo
ANATOL EREMIN Tunnel on U5, 101
north of San Francisco, one of the
largest vehicular bores in the Unired
States; the University Avenue Over-
crossing on ULS. 101 in San Diego, the
first concrete box girder bridge con-
structed in California; and the Gaviota
Creek Bridge on U.S. 101 in Santa
Barbara County, which has the largest
skew of any arch bridge in the state.

In 1954, he served as consultant on
the design and construction of the
Nuani Pali tunnels in Hawaii and re-
ceived high commendation for his
work from the Territorial Govern-
ment,

Born in Samara, Russia, Fremin
received his B.S. degree in civil engi-
neering from the Petrograd Institute
of Ways and Communications in 1917,
After two years in the construction of
railroad bridges he moved to Shang-
hai, China, where he worked as a
structural engineer. He came to the
United Stares in 1922 and received an
M.S. degree from the University of
California at Berkeley in 1924,

Eremin is a member of the Ameri-
can Society of Civil Engineers. He is
the author of three engineering books
and numerous engineering treatises.

Eremin is an artist-member of the
Northern California Art Association,
Eremin and his wife, Claudia, plan to
reside in Berkeley. They have three
married daughters and four grand-
children,
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25-YEAR AWARDS ANNOUNCED FOR 25 EMPLOYEES

Headquarters Office
Mervyn R. Blacow
Wilfred R. Penfold

District |
Ivan G, Lawson
Ralph C, Russell

District Il
Williarm J. Wartt

District Il
Roderick J. McLeod
Raymond L. Rusk

District 1V
Fdward W, Gustafson
Rov E. Hansen

District VI
Veyvdon G. Cramer

District VI
Byron V. Havger
Louis E. Steele

W. J. Lambert, Jr.

William ], Lambert, Jr., Associate
Right of Way Agent with the District
111 Office of the Division of High-
ways in Marysville, died December 20
after a long illness,

Lambert started in with Highways
in February, 1936, as a Junior Right
of Way Agent. He was promoted to
Associate Right of Way Agent in
Seprember, 1959, He was in charge of
the District’s Land Economics Studies
Section at the ome of his death. A
native of Sacramento, Lambert at-
tended local schools and was a 1933
graduate of the University of Cal-
fornia where he was a Political Science
major.

Lambert was active in community
and church affairs and, at the time of
his passing, was President of Peach
Bowl Chapter 40, CS.E.A. He was a
member of the American Right of
Way Association.

He is survived by his wife, Patricia,
of Yuba City,
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District 1X
Henry R. Scout

District X
Edgar D, Latour

District X|

Robert R, Goodell
Carson McNamee
Earl L., Petersen

Materials and Research Departmant
John L, Bearon

Bridge Department
James O, Darr
Theodore W. Rodgers

State-owned Toll Bridges
Austin W, Talbot
Arthur Fross

Headgquarters Shop
Ray N. Henderson

Shop 8
John Everert Ford
George C. Ulrich

ARROYO SECO

Continued fram poga 83, ..

in charge of Districe VII, that ir is
very unlikely in the foreseeable fu-
ture that there will be anv major re-
construction on the Asroyo Seco
Parkway because there are too many
vitally needed new freeways to he
built before funds will be available to
carry out major reconstruction to im-
prove existing freeways. Ir is Tel-
ford’s view that completion within
the next few years of the Glendale
Freeway to the west and the extension
of Long Beach Freeway to the east
will, to a very considerable extent,
tend to keep the Arrove Seco Park-
way from becoming further over-
loaded,

The Arrove Seco Parkway has
given excellent traffic service for 20
years past and can be expected to do
so for many vears in the future. As
the situarion now stands, it can easily
be proved thar this 20-yvear-old free-
way has paid for itself many times
over. Ir is as Telford has said: “We
do not need to apologize to anyone
about the Arrovo Seco Parkway.”

Former Commissioner

Dies in San Gabriel

Newell Dyke Darlington, 86, for-
mer member of the original State
Highway Commission, died at his
home at 562 N. Darlington Avenue,
San Gahbriel on November 27, 1960,

Appointed in 1911 by Governor
Hiram Johnson as a member of the
first California Highway Commission,
he served in that capacity until Janu-
ary 8, 1923, when he retired from
Stare service.

The first meeting of the highway
commission was held in Sacramento
on Angust 9, 1911, Ar thar tme Dar-
lington, with Charles D. Blaney of
Saratoga and Burton A. Towne of
Laodi, the other members of the three-
man commission, and Awstn  B.
Fletcher, State Highway Engineer, as-
sumed the responsibility for making
the surveys, plans and construction
for the foundation of the wvast Cali-
fornia State Highway System.

Born in January 1874, he was raised
in Pennsylvania and came to Cali-
fornia soon after graduation with a
degree in civil engineering from La-
faverre College in Easton, Pennsyl-
vamia in 1893,

In 1909 he was appointed a member
of the City Public Utdlities Comunis-
sion of the City of Los Angeles, and
later was commissioner of rhe City
Board of Public Works, from which
position he resigned June 30, 1911, to
become one of California’s first three
State highway commissioners.

LARGEST PRODUCTION YEAR

Project allocations to construction
for which plans were developed by
Division of Architecture personnel
exclusively toraled $92.6 million for
1960, the largest production year of
record in Division history., Of this
amount, $33% million was completed
during the last quarter of the year,
second only to a 13-week period end-
ing August 18, 1958, when §35%: mil-
lion completed established the all-time
record.

Use recommended tire pressures for
best tire performance on ice.

California Highways and Public Works



Principal Engineer

R. R. Rowe Retires

R. Rﬁhins.un Rowe, P[‘iﬂﬂipﬂ-] Bridlgu
Engineer in charge of special studies
for the California Division of High-
ways rerired on November 30 after
an engineering career covering 40
years, 26 years of it in State service.

Rowe began his
state career as 4
construction  engi-
neer on the San
Francisco-Oakland
Bay Bridge in 1933.
From 1937 to 1938
_ he wnirlced as 4
e hydroelectric engi-
S j“ n?aer with the U. 8.
R. ROBINSOM ROWE  Forest Service in
Juneau, Alaska, after which he re-
joined the California Division of
Highways. He was put in charge of
special studies for the Bridge Depart-
ment in 1955 and was promoted to
Principal Engineer in 1936,

A specialist in hydrauolics, Rowe has
written many articles which have ap-
peared in natonal engineering maga-
zines, He is co-author of a widely
known book, “California Culvert
Pracdce” and was co-ordinator of a
recent study of slides in the Pacific
Palisades area in Los Angeles. His
most recent research project involved
the compilation of a treatise on
stream bank protection based on co-
operative studies. He is probably best
known, however, as the author of the
“N. G. Neare's Column” a mathemari-
cal puzzle feature which began in
“Civil  Engineering” magazine in
1940,

Rowe is listed in *Who's Who in
America” for 1958-9, “Who's Who in
Engineering” for 1942 and “American
Men of Science™ for 1948,

Rowe was born in Spencer, Massa-
chusetts and received his preliminary
schooling in Paris Township and
Grand Rapids, Michigan, He gradu-
ared from Harvard University cum
laude in 1916 and, two years later,
was awarded concurrently a degree in
engineering from Massachuserts Insti-
tute of Technology and one in civil
architecture from Harvard. He served
with the U. S, Army from [918 to
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RECENT RETIREMENTS FROM DEPARTMENT ARE LISTED

District |

Felix O. Barney, Laborer, 22 years;
Hugh Edgmon, Light Power Shovel
Operator, 35 years; Andrew C. Moore,
Highway Equipment Operator-
Laborer, 32 years; Wesley H. Stowe,
Highway Equipment Operator-
Laborer, 38 vears,

District IV

Fred Merango, Laborer, 27 years;
James O, Orr, Associate Highway En-
gineer, 13 vears; * Fernand A. Abert,
Highway Leadingman, 28 wears;
Harold F, Greene, Highway Foreman,
21 years,

Distriet ¥

Roy H. Burger, Assistant Highway
Engineer, 31 yvears; Claude C. Cushwa,
Assistant Highway Engineer, 7 years.

* Dhisabdlity

1919 and was a member of the Army
Reserve from 1920 to 1940.

Rowe was in private engineering
and business until he joined the state
in 1933,

He is past president of the San Diego
and Sacramento sections of the Amer-
ican Society of Civil Engineers and
was a national director of the organ-
ization from 1955 to 1958. He is also
past chairman of the Engineering
Council of the Sacramento Valley.

He is a member of the National
Society of Professional Engineers,
American Geophysical Union, Amer-
ican Association for the Advancement
of Science, Structural Engineers As-
sociation of Central California, Inter-
national Sociery of Soil Mechanics
and Foundation Engineering, Interna-
tonal Associaton for Hydraulic Re-
search and Highway Research Board.
Rowe is also a Mason and a member
of Chi Epsilon and Lambda Chi Alpha
fraternities.

Rowe and his wife, Edythe, have
a daughter and two sons. Afrer re-
rirement, he intends to devore most
of his dme to professional writing
and will continue his current column
in “Civil Engineering” called “Exam-
gems” which he authors under the
name of “Reggie Strashn.”

District Wl

Raymon E. Harden, Highway En-
gineering Technician, § years; Harold
W. Leonard, Principal Right of Way
Agent, 31 wears; Oscar E. Poplin,
Highway Equipment Operator-
Laborer, 27 years; * Gale G. Sphon,
Highway Traffic Signal Technician,
12 vears; Elton F. Wagner, Deputy
Chief Right of Way Agent, 32 years,
* Bengt 1. Ericksson, Engineering Aid
[1, 3 vears; Feramorz H. Young, High-
way Chief Clerk II, 24 years.

District Vil

Theria D. Lambert, Highway
Equipment Operator-Laborer, 31
vears; Wilfred L. Savage, Highway
Superintendent, 33 years; Ted C.
Yeager, Highway Foreman, 23 years;
Lawrence N. Backus, Highway Lead-
ingman, 29 years; Fdward R. Little,
Highway Field Office Assistant, 7
vears; William R. Peacock, Highway
Foreman, 34 vears.

Distriet 1X
Martha E. McFarland, Accounting
Technician I, 32 vears,

District X

William L.. Hurd, Senior Highway
FEngineer, 32 years; Clifford J. Temby,
Supervising Highway Engineer, 46
vears; Joseph E. Halloran, Assistant
Highway Engineer, 18 years.

District Xl

Carl O. Beinius, Assistant Highway
Fngineer, 30 years; John C. Webb,
Supervising Right of Way Agent, 20
}r:ﬂrs.

Bridge Department

Anatol A. Eremin, Associate Bridge
Engineer, 32 years; * Francis M. Mor-
till, Associate Bridge Engineer, 26
vears; * Ralph W, Riley, Foundation
Diriller, 2 years; R. Robinson Rowe,
Principal Bridge Engineer, 26 years.

State-owned Tall Bridges
* Walter T. Berg, Toll Collector, 9
years,

’Ihﬁiuh:‘]n:-
+ + « Confinved on poge 74
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Senior Engineer

Paul Hine Retires

Paul Hine, Senior Highway Engi-
neer with District VII Maintenance
Department, has retired afrer 24 years
of service.

He was born in Junction, Illinois,
in 1906 and attended primary and
secondary  schools
in Junction and
Dallas, Texas.

He began his en-
gineering career as
chainman for pri-
vate Surveyors in
Los Angeles in
1927, having come
to California in
1924, Until 1936,
when he joined the State Division of
Highways, he was employed by the
County Surveyor’s office, Riverside
(1927-29); the Southern Sierra Power
Company (California Electric Power
Company) as transitman and map
draftsman (1929-32); and the City of
Riverside as engineering draftsman
(1932-36). His State service began
in District I, Eureka. In 1941 he
transferred to District VII, where he
worked in Maintenance, Hydraulics,
Design and Construction, becoming a
senior highway engineer in October,
1956,

Paul Hine pioneered hydraulic
model work in District VII and made
important contributions in the design
of drainage drop strucrures.

Hine has a son, Lt. (j.g.) Paul M.
Hine Jr., and a daughter, Mrs. Albert
C. Ordway, of Monterey Park. He
plans to move to Apple Valley.

PAUL M. HINE

RECENT RETIREMENTS

Continued from poge 73 . . .
Shop &

Leonard C. Fisher, Heavy Equip-
ment Mechanic, 10 vears; Llovd A.
Peet, Laborer, 8 years,

Shop 7

Clyde B. Barnes, Automobile Me-
chanic, 42 years.

Shep 11

Lillian E. Munnings, Accounting
Technician 11, 21 years.
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Median Barrier Tests
Win National Honors

A Srate Division of Highways re-
search project won national honors at
the annual January meeting of the
Highway Research Board of the Na-
tional Academy of Sciences in Wash-
ington D. C.

The study, entitled “Dynamic Full
Scale Tests of Median Barriers,” was
made under the direction and super-
vision of J. L. Beaton, supervising
highway engineer, and R. N. Field,
materials and research engineering as-
sociate, both of the Division's Mate-
rials and Research Department in Sac-
ramento.

It was sclected for the honorable
mention award as one of the three
best papers presented at the Highway
Research Board's 1960 meeting. Sev-
eral hundred research papers are pre-
sented to the board each year.

The Beaton-Field research project
involved the testing and evaluation of
15 different types of freeway median
(center strip) barriers. Included was
a spectacular series of crash tests us-
ing radio-controlled vehicles and an
electronic dummy.

Purpose of the study was to find
barrier designs which prevent vehicles
from crossing the center strip and
also minimize the severity of colli-
sions with the barrier and reduce the
threat of ricochet into the traffic
stream.

Two types of barriers new to Cali-
fornia highways were developed—the
fence-cable barrier and the blocked
out metal beam barrier. Both types
have since been installed on sections
of several heavily traveled freeways.

A summary of the study report ap-
peared in the July-August, 1959, issue
of Califernia Highways and Fublic
Works.

The last Division of Highways pa-
per honored by the board was in 1957,
The top winner then was a study en-
titled “California Freeway Capacity
Study, 1956,” by George M. Webb,
Traffic engineer, and Karl Moskowitz,
assistant traffic engineer.

In 1949, Francis N. Hveem, mate-
rials and research engineer, and Rob-
ert M. Carmany, assistant engineer of

Rex H. Fulton

Rex H. Fulton, Senior Highway
Engineer in charge of aerial surveys
(Photogrammetry ) for the State Divi-
sion of Highways, died on January 11,
following an illness of several months.
He had retired from State service on
December 31.

He went to work for rthe Division
in the District V Office, San Luis
Obispo, as acting resident engineer
and Maintenance Superintendent in
1930 and rransferred to Headguarters
Office in Sacramento in 1933. He was
appointed Associate Highway Engi-
neer in charge of priorities and war
surplus purchases in 1942, When the
Service and Supply Department was
organized in June 1947, he became
Administrative Assistant of the de-
partment. In 1952, he was put in
charge of the Photogrammetry Sec-
tion which prepares plans and specifi-
cations, awards contracts, establishes
standards of accuracy, consults con-
tractors and other government agen-
cies on aerial survey problems. He
received commendation  from  the
American Congress on Surveying and
Mapping for his work in photogram-
metry.

Fulton was born in Centralia, Wash-
ington, and attended school there. He
studied Civil Engineering at Univer-
sity of Washington. His first job was
as a logging engineer and topographi-
cal engineer in Portland. In 1929, he
went to work for the City of Chico
a8 a property appraiser.

He was a member of the American
Society of Civil Engineers and the
American  Society  of Photogram-
MELry.

Fulton is survived by his wife,
Ersel; sisters, Mrs. Marvel Robinson
of Spokane, Washington; Mrs. Garnet
Bohannan of Seattle, Washington; and
brothers, Mr. Fred Fulton, Santa
Barbara; Harry Fulton, Olympia,
Washington; and John Fulton of To-
ledo, Washington,

design, received the award for “The
Factors Underlying the Rational De-
sign of Pavements.”
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Rex Whitton Is New
Federal Roads Chief

Rex Whitton, 62, former chief en-
gineer of the Missouri State Highway
Commission, is the new Federal High-
way Administraror.

Whitton was appointed to the fed-
eral post by President John F.

e Kennedy. He suc-
ceeded Bertram D,
Tallamy, who had
headed the federal
road-building pro-
gram since 1957,

Whitton had
been associated
: with the Missouri

fa Highway Depart-

REX WHITTON ment since 1920,
He became chief engineer in 1951,
He is former president of AASHO
and a former chairman of the High-
way Research Board.

Whitton recently won the Thomas
H. MacDonald Award for “out-
standing service in highway engineer-
ing” which is presented annually by
the American Association of Srare
Highway Officials,

Whitton was the fourth person to
be given this honor. The 1958 recip-
ient of the award is G. T. Mch',
retired State Highway Engineer in
California.

William A. Bugge Is
New HRB Chairman

William A. Bugge, Director of
Washington Highways, was elected
chairman of the Highway Research
Board for 1961, succeeding Pyke
Johnson.

Bugge has served as Director of
Highways in Washington State since
1949, and is a past president of the
American Association of State High-
way Officials.

The Highway Research Board was
organized in 1920 to encourage re-
search in highway matters as well as
to provide a national clearing-house
and correlation service for research
activities and information on highway
administration and technology. The
Board operates under the auspices of
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Robert Van Stan

Retires in L.A.

Robert W. Van Stan, Senior High-
way Engineer in the District VII
Traffic Department, has retired after
37 years of State service,

He was born in Seattle on No-
t:mber 20, 1898, and attended pub-
= ; 1 lic schools in Ala-
meda, California.
After a stint in
the Army in 1918,
he enrolled in the
University of Cali-
fornia at Berkeley.
He was graduated
in electrical engi-
neering in 1923, at
which time he en-
tered Srare service with the Division
of Highways in District I, Redding
(Dunsmuir), in survey and constroc-
tion waork.

Succeeding years found him in con-
struction and the Bridge Department
as assistant and resident engineer, in-
cluding 1933-36 on the San Francisco-
Oakland Bay Bridge.

In 1936 Van Stan returned to the
Southern Area Bridge Department
where he remained as resident engi-
neer on various projects until 1942,
when he was called to active duty in
the Navy Civil Engineer Corps. As
Lt. Commander and Commander
(1943), he was in charge of construc-
tion of airfields, buildings, erc., in sec-
tons of the South Pacific. In 1945,
he rejoined the Southern Area Bridge
Department at Los Angeles, transfer-
ring in 1946 to the District VII Traf-
fic Department. He has remained with
this deparrment until his recent retire-
ment. He was appointed Senior High-
way Engineer in 1948,

Van Stan holds California Civil and
Flectrical Engineering licenses and is
a member of the Illuminating Engi-
neering Society. He and his wife re-
side at 791 St. Katherine Drive, Flint-
ridge, California.

R. W. VAN STAN

the MNational Research Council and
consists of 45 technical and commer-
cial associations as well as 1300 non-
voting associates,

G. T. McCoy Receives

Golden Beaver Award

George T. McCoy, former State
Highway Engineer, was the recipient
of the Sixth Annual Golden Beaver
Award for Engineering.

The presentation was made to Me-
Coy in Los Angeles on January 19
by Paul Grafe, President of the
Beavers, a national fraternity of
leaders in the construction field.

Orher Golden Beaver awards went
to T. E. Connolly, head of T. E. Con-
nolly Inc, and the Connolly Pacific
Company, in the field of management;
David E. Root, retired vice-president
of the Guy F. Atkinson Company in
the field of supervision; and John L.
Savage, consulting engineer and for-
mer chief designer for the U.S. Bu-
reau of Reclamation, a special award.

In making the award, Grafe said:

“When George T. McCoy retired
from his long tenure as Chief of the
California Division of Highways in
the autumn of 1959, he left a record
of engineering accomplishment few
can equal. During his 16-year admin-
istration he directed the activities thar
revolutionized highway travel in Cali-
fornia by creating 2300 miles of mult-
lane, divided highways, a project
whose size can be better imagined by
the fact that it involved expenditures
of two and a half billion dollars. The
speed and efficiency with which the
vast expansion was brought has estab-
lished California as the home of mod-
ern freeways and the example for the
other parts of the nation.”

McCoy joined the State Division of
Highways in 1927. A graduate of
Whitman College in Walla Walla,
Woashington, McCoy also holds a de-
gree in civil engineering from Colum-
bia University awarded him in 1915,
Much of his early career was spent
with the Washington State Highway
Department where he held the posi-
tion of Assistant State Highway En-
gineer prior to coming to California.

On winter roads, pump brakes to re-
duce skidding, maintain steering con-
trol and shorten stopping distance.

75



Index of California Highways and Public Works

January to December 1960

SUBJECT INDEX

Aceidents, Congestion, Muadera Free-
way Reduces . an, - Frb,
Almaden E:.-prm'na,j' in Ban TJake, First

Trsue

Dlakt Cﬂl‘np'lz..ed e Bepr. - Ot
A R.. "rlal:ﬁt'lm Tlarks Anniver-
an. - Feh.
.lmr.uni Rrpnrt.—!‘.nln!nmn E{|ghway|
cememwz Jitt = Febo
Armunll P.tfu-t SETIN ees NOW, =
Antelope Valle Frecwag—@eﬁdlmn«:r
aR&T-xumn eeeee May - JTune

Smgu:m: Test=—Portable Equipment
{ds Excavation Study an US 6. May - Jupe

A rsr.-1|.1’:n.1!$

P&"-‘ wning, Dale, Appoinsed Bridge
Engr,, So- -"l.rul Mar, - Ape.

Dann, TSJ nbad Aaat, Bndw
Engr. a:u—uulmd Toll Bridges_. Mar. - Apr.

Gillis, L Appointed Azt rate
Hay, l,r'gr. —Admin__________ Jsn. - Feb,

Transberred to Asst. Srate Hwy,
Engr. ErntIohA - . . s Sepe, - O,

Hill, Geasy romoted fo Dist.
Engr. ﬂﬂ:n}l 'i‘ cae-- Jan. - Feh,

l.un;mrv Cieor pmmn::d o At
Bept, - et

Seave Hw gr—-‘l AT P
:»fc'\'ln]mn i . Appointed E:rldge

Y B Appoited Depoty s
|:ut1.
urEtilE{'l :Ppn

¥, Enjr.—Planni Jan. « Feb.
Aspigned 1'. Drpur,y Brate ﬁw}'

gr=—Upesations ... _._ Bepr, - Oey,
Pun.hm. ahn I, ﬁPP-:-IIItcd State
M miLKICNET. Jan. - Feb,
Sun’.ﬁmd _lu".ﬁ I, Appainced “Asst.
Direc -oee Jan, - Feb,
T'rask, J w Promated o Deeputy
Spats Hwv. Engr,—Flanning_. .- Bept, - et
Waire, C. E., Position Retitled Dep-

by Srate Hw;.r Engr—Admin. . Etp‘t ot
Warren, Willard T., Promoted

Engr. of Design_ . __
\'.-nrna: j "I.'p'pumtel]
Ar:ba.m ﬁ’s—?.nnd Bmldm;
ﬁFLrLil.'l]h mrleM‘ g gy o
A} matlon— [+ ] PO EESID, '}
'F}I:-ul,ahng- Blethods Speed Design
Cabculationg_ _ .. eer— BMar. - Apr.
Award, S-:mt thmp "Eulmeq of '|'.|'|.t
Yea . Mar, - Apr.
LT. 'E -'l'frlr-d—lﬂ‘ti'l in T '!rea.rn Sepr. - Qe
Awards, see “Marnt,' “Salery,” we-
ty-bve Tenr"
Bepicia-Martinez, MWew Methods in
Substrecture Work. ay = June
Borraw, Excavation Wark Combineds
Bavings Pesule. . Mar. - Apr.
Bridge {‘uau—’:'ontmutd: Thecling
Bhown in 1959__.. Mar. - Ape.
Bridge Department—hieMahon  Suc-
s Panborst; Downing, Dunn
Appalnred_ . __ —o Mlar. - Apr.
Bri Dmgn Manud Mow Avatlable
? v cmmemeemeesss May s Jure
Erldges
Benicis-Aartnez, Mew Methods in
Buhstructare we May « Jume

El Cerrita Overhead. JHJ - Aug.

Grant Line Canal,

h-rn“w':ﬂdﬂqy g S i Iu.n. = Feh,
ission Ya ntere lngﬂ =
arreted . Jul - Aug
Painting. Gresn Combinen Bnu:}',
L T e i"L - Aug.
Rio Viats, hlodern Lt Structure.. May - fune

Terminal [dland-San FEI‘II:D Structure

Gets Under Wa cemmee July - Aug,
Bridge Bids Called. _______ i, - et
San Francisco-{hkland Bay Bridge,
See under "3
Broadwsy Tinnel—New Paraliel Bore
(Third) Through Berkeley Hilla Te
Planned. (Gee Csldecott Tanned). .. Jal. - Aug
Budget 1961-52 Fiscal Year . _____ _ Mew. = Dec,
Bulkheading, See Erosian Cortrol
Cable Relocation—New  Technigue
Used, Savings Total 3240,000. . .. Bepe, - Okt
Caldecotr Tunnel, Broadway Low
Level Reaamed_ _ e e e D= Dt

California H';dqu].l Commiasion Usjen
Advancing of Interstate Schedule. Jul - Aug,
CHC Tours Morth; San Jeaguin.... Jok « Aag.
Califorals FHighways—I1959______.... Jam «Feh,
Californin Highways—1960_ __....... Nov, - Dee,

76

Page
2]
i
45

F
-2

16
17

71
71

i

B2
(3]

~292 B

Tirur Papr
Caldfornin  State Chamber of Com-
mem Makes Highw..r Recommen-
Sept, = Oct. 0
Cnllfnrllm Sr.ree: and [{lghm:r "Con-
ference in Los Angeles_____________ Mlar, - -\pr 10
Cement Concrete 5 p—ﬁ;rm Pavi ]a.rl. = Feh, 20
T'reated Subgrade, Smoothness,
:I'nrm.lt}.r Key to Good Ehﬂﬁurm
Pawi Sepr. - Ot L1
Chico's H:lmﬂt Ruad'lru}’ Made Di-
vided FPourdane._ . ____ ..ol .- Jan, - Feh. 53
Clolame Latersb—30 Miles of US 465
Medernieed . Blay « June 40
City and 'Enupun.uu P'n.uccl.l-I"DJ-
icies and Practices Gaverning State
Fuands [oe Ciey Streets, . oennnnn .- Jul. = &g 47
Coastal Biulfe—CLE Eromson on US 101
Causes Major Repair Problem__. .- May - June 31
Concrete Mixed Undes Varying Cone
ditinns Studied, Uqurmhr oF . Mey = June &0
Crat Index, 4th (tr. 1959 Shows Trown
Trend. i L L {m. - Feln. 46
Ist Chr, 1960 Dﬂ'ﬂ'll_-_._- sk fay = June 66
24 p. 19360 Shows 1 I:Fl ........ ]1I!. - Aug. L
Coar Index, Bl‘ldljl.ﬂ onTims
cline Shown i 1959 __ w "'.-{ur. = Apr. 59
County Plan—Ceo-ordinated ng'ra.f"’l
Pute Road Funds Where Need Is
Greatest_. Sept. « Cer, 17
Crossmads—Completion of Twe M) ur
Conneetions  Joins Rwar:ld:,
Bernardioe Freoways . .. - Mar. - Apr.
Chocgta Grade__ -5 e Bept. - Tlct, Imnd:
hack
EoYer
Dhata  Processing—New  Tahuolating
Merhods § pr:!?}u:gn Calculatsons Mar. - Apr, 9
Deficiencies—SCR 62 Report, Road
Meeds of Cities, Cuufuuea Inventor-
fed 2t §12 Billion Plus____________ - Sepr, - D, 11
c:mm:-.-rv&mlw:nmuic Uit
Speeds Surface Doflection Messure-
ment. 41
Directions for the Trﬂr 21
Dispasal 5 -
ment Material "Stockpiled” in Place
for Futire Loa Angeles Freeways. . May - June 22
wood  Road—Modern 1fi-mile
ighway Repluces Graveled Road
{mperlaJ uELy .. Sept. - Okt 2]
Do-'u-'rl.lng,, Dale F., Amlm«i Bt-dxe
Engr, 50, AMSueae— oo oo Mar, = Apr. 11
Dmmm Slipouts Are Problem on
‘{m'r.h ast Job.__.. Jul, = Auwg. 12
Duon, T. I., ﬁpgmmtnd Ak Bndgt
Engr., Biate-owned Tedl Bridges_. Mar - Apr, 71
Dunoigan-Vacaville Cutnff, Slip-form
Paving on,....-. in. - Feb. 2
Drunamur F‘mcwar—':‘srrran Section
Poses Enginsering Challenge. . _ Jul - Awg. 15
Economic Srodie—Motels, How Es.
pential Are Accessibility and Visibil-
ity to Business Successf . ____ May = June 11
aipment
ertpmeter—Bemiantometic Unit
Speede Surface ﬂnEﬁtmﬂ Ml
surement. . eee- Bepr - Ot 41
Drafting  Prol ocrm' “Wins  Merit
Aoward (MeWilliam)y .. Bepr. « O 9
Geodimeter Speeds l{duumn -
May - Jure 16
Mubﬁ& Lab—Mew Truck Unit Fa-
cilitates (n-the-spor Field T:l.tl_ Sc:l' - e, e
Profilsgraph—1_ . __........ -Feh. 47
Frofilograph—2, . LA i-r =dpr. 51
Seismic Teste=— Poﬂi-blﬂ Eqm mm
.ﬁ.pd: Excavetion Suidy cn US 6, . May - _L 17
baem PRWET e A, eb, st
Jead on Harbor Fresway. ... ay - June 4T
Striper Madel Operated fmm Truck ;
ol Jun. <« Feh, 62
Ercaion Cantrol—Coaia] Biuffs, Clif
Emilc-n oo US 100 Caases Major
Repair Probjem -~ May = June 31
Elﬁﬁﬂﬂdt—(:blm 3 Historic Roadway
ade Divided Four-lage an, = Feb 53
Excsvation Elu&ly—-fmnmlc L
Cannectinm wnJ'i Antepe '1-'ﬂs|e'}'
Freewa¥o  _ ceevcccmceeooocoonn May = June 17
F.AB  Expressway—First Tnit of
Almaden Job Complesed in San Jose Sept. - Qe M4
Fence, Freeway—Ape-old Transparta-
tioan Methods Practical on Fence Job Mar. - Apr. 61
Folsom Park—S8tate Ageacies Co-op-
erate [n Improvement of Beach Area Seps, - Oce 6l
Free Fill—Embankment  Material
Stockpiled' in Place fos Furur= Las
Angeles Freeways. .. : - Mawy - June 2

Frrae Page
Freeway Des[gn Is Subm:t of Rtmrt

by G. A Hill_ .. . SepL Oct, [ ]
Fruwmmﬁur_ VIl o S ‘1 - Feh. 3

Freeways n Dise. IV.____ 1.1 Lur. =Apr. 13

Freeways Shorten Peak-hour Travel

b . - U RN e W VI Sepr- - Chen. Inside
Tront cover
Freano Freeway=—Northern Extension

Eliminates Last 3-lane Section on

Eighoigy 39, 0o Jul, <ADg 7
Fusds

#if Gas Tax—Policies snd Pr&c:,l.er

Gowverning State Funds for Clty
Hereets Lspl,u.tnad oo Jul s Aup T
County Flan- —Coardinated Pro-
ram Puts Boad Funde Whers
Bleed Ta Greatent, oo omameeos Sept. = Olee, I7
(Gaa Tan—Policies and Practices Gav-

erning State Funds for City Streets

Explained oo Jul - Aug. 47
Geodimeter Spbbd.i “Relacation Sirvey Mday - Jume 16
Gillis, Lyiman R Transferred 1o Ansz,

Srzte Hwy, —Oiperations. ... Sept. = Ock 10
Golden State RL ections Opened on. Mis - Apr, 7l
Grane Line—Baseule Span Drawhrs

Built Across Canal With FAS Funds. Jan. - Feh. 35
Grapevine Grade—Hirtoric B Made

Eight-Lang Freeway, . cemnee- Dupt,-Cer, 5
Grove-Shafter Freeway ijw Pre-

vides for H::.llb]e Ful'.u're Rapid

Tranait System., . camemeon Blay - JTune G5
Harbor Freeway, Slipfarm Paving on. May - Jane 47
Hatcher  Mountain—nlodern

Beplaces Tortuous Mountain Rﬂl'r Mar. = Apr, 3
Highwaye, Water and Planoing. .- ... Jul. - Aug, Tnside

frant caver
Hazelview Tunnel—Groundbresking
Marks Stare of US 199 Job. . ___ Sepr. - Ot 1
Highway Projects by Counties:
lameds County
8. 50 Freewsy—State :r|.|
Conetroctlon of  MacArm
il m R R e Mar, = Apr 8
Webeter St Tube—Work Starts
on Mew Facdlt;' Under Estuary. Mar, - Apr, 11
Third Tunnei— Parallel Bore
Theough H|i]| I1 Phuner!---_._ Jul, =Auwg, 31
LIS;I' fr;::jufnd }'ljl}al- Euc‘llmn
il mm feffeérsan Ave
e El Corvito. ... . Tul. - Aug. 57
Bid Opening S for Yerha Boena
T R s Dt SOt B Bept. = Uct, 4
Burte Councy
Erplanade—Chioo"s Historic Road.
way Made Divided Four-lane._ Jan - Feb, 53
Contra Costa
Walnut n!ﬂ'.'—F{HWlﬁ' B!-'-Pl!l
Reli=ves Traffic. May - June 27
Third Tunpel—New Farallel Bore
Through Berkeley Hills 1s
Planned_ . __ cmnwes Jub = Aug, L1
US 40-Richmond—Final Sectian
Complered From Jeferson Ave
o Bl Cermtt___ . vvnnnnen. Juli -Aug 57
Dl Marte County
Hazelview Tunnel—Groundbreak-
ing barks Svart of US 199 Job, Sepr. - Cew rl
]"rcmo County
Froenn Freewny—Morthern  Ex-
tension Eliminates Lest J-lane
Bection on Hwy 99 ____ Jul. = Aug 7
Humbaldt Count
U5 W—T nmd{d—ﬂrnlmat. Silip-
outs Are Problem on Morth
Coast meargo Jul. - Ang. 22
Avenue of Giants Puskway Opened
an Hw:r Sept. - Cet,
ntr— Pagwantd Road
d Rundw—hr odern 1hemile
wy, Reploces Graveled Road. Sepr - Oct &
E.:rn Caurny
Two Freewaysy Compleced Under
County FAS Pragram. .. Mar. - Ape. 43
Bed Roxck  Canyan- —Two-\_.-mr
Becomstruction on US 6 Is Cam-
pleted oo . v.e Mar. - App, 17
Grapeviee  Grads—Hiswaric  Rr
de B-lone Freeway._ .. — Hepr, - Chex, 1
Las !mgdel County
Freewsys in Dhat, V1., cvme- Jan. - Feh. K]
Ventira Fm:wur—l.an Bece
tions i San Fernando Valley
Opened, .. May - June 2
Sjerra Hwy. —(_-aodlmeur Epﬂdn
Relocatinn  Survey  (Amtelope
017 e May = June 16
Beipmic  Teste—Poriahle Eqmr
ment Aids Excavation Stu
[V R e May « June 17

California Highways and Public Works



Lignd
Hlﬂ'.:mﬁ by C';E‘.':J“ i’aonfm“d
unmy—

Burvey Coqmn coongemed

Fage

3 1 o0 Terminal lala nid Bept. - DeL 57
S i
[-mjj.ul in_Flace for Futers May - June 21
Fulln Fra "g:: hicenardinn
:
‘“‘ir w Continuous b May - Jume 43
o :ﬂ Pty et
Freeuy e 80 T May - June 47
i Tvnll Bridge—5an  Pecro-
Tﬂ'mlnni lal ﬁ Strcture Cets L - &b 5
- Aug
Cﬂﬂn Rv]n-cmun—'\-tw Ttk
Laed, Savings Total inomin 3R
epr. -
S-urmr Contrals—City, State Ce-
o :n.l:n on  Termical Ieland g o
______________________ ept, - ]
Ma :ieu Gn'un:r y "
m Benefiti—Madera Free-
'I“:r uces Accidents, Con-
...................... an, - Feb. &0
Dj'lﬂtt Cuun 4
Treated Su sde—Smoothrens,
u"uugﬁl“ {Eﬂ%l] e E] O 45
EVIE angs-smna OEPE = te
Coenty Plan-—Coordinated Pro-
E}am P‘alu Road Funds Where
wod Ia Greatest. .. Sepr. « Cict. 17
Riverside Cauneg i
Croapronds— pletion of Two
Major Cannections Joine River-
w, San Bernardion Freeways. Mas, - Apr 3
Bacramentn County
Folsam Park—State Agencies Co-
nu in  Tmprovement  of
.................. L« Ot &l
Ban Bl:rnardm County
Croproads—Complesion of Two
Mijor Connectione Jaing River-
side, San Bernarding Freeways. Mar, - i
Full Fresway—Ssn  Bernarding
Freeway Mow Continuous for 60
Bl e e May - June 43
San Dhegn Coanty
Coastal BJuEu-—C‘iLrI' Emeien on
j8F 3 | R SR L « June 31
LS 100 Relecstion thrmugh San
Behedu '-ia,y Juee IO
U5 80,/395—Mirsion Valley intes-
dung\e Remnstructed  Under
Heavy Teaffie . ... Jul. - Aop. F|
Brate Re 283 —Cuy,  Countr,
Srl:lt: Co-aperate in bew'lopung
vl ﬁ"hnru N e, B
T i 5] earif,
Re‘:u. rnblzgf On B
Diega Project.. . Bepr-Oer. 13
Ban Jonguin 'Gnunt:r
Girant Line—Bascal= n Draw-
bridie Built Across Grant Line
Caoal With Fas Fund: _______ Jan. « Feb. 55
Ban Lais Ohispo Count
Cholame I.uterll—-'rhl.rt_',' Miles of
L% 466 Modern eccum=—s May - Jupe 40
Cuesta Grode, oo vvemvnnnesonos 6Pl - Dt Inaide
San M Gt back cover
o Maten
Band Hill Rd. —Ln Melates County
Cm letés 2-%-mile FAS High-
bt T e May « June il
"R,l}] =1 Skating an ﬂ:: S-tl'b! High-
WY e amnr csupannie JUb -."l.ug: Inside
back cover
Santa Clara Coisney
Ban Joss Fr::wap—}l.h|w inter-
change, Other Jobs Deseribed. Jul. - Aug. T
FAS Espressway=—TFiret Unit of
Almaden ]nb Is Cnmp]m‘.ﬂ! in
Ban Jose.. —d . Bepr - Oct 34
Bhasta County
Harchet Mnn:tam—h‘iodtrn
Highway Replace  Tortsous
Moontam Road_ . ___ Mur. - Apr. 31
Siskipou County
asimnir Freeway—Canvon Sec-
tion Poses Engincering Chal-
B N L P g ey ey Jul. - Aug 13
&J{{:ﬁ C?uu Bridge—lodern Lif
Vista e m Lift
Structure Spans ].awm Batra-
mento River_ ., ... ieeee May « fume 51
Atanisdans Corncy
MeHenry  Awe—=Suee, Modesto
Team Up o Widen {unguu—d
oBd. o e ccccrn smenws Ma¥ - Tane 5H
an:lr:r Cnu'pt!:} 4§ B
e Rl tate's ngest
F! AS Re. Ix Being Relotsred. .. Mar. - Apr. 45

US 209 Views "Then and Now"__ May - June Inride

back ouwver
Tulare County
Pack Mules—Age-old Trangporta-
wion Methads Practical on Fence
§ - W R A S v vine Bfar, = Apr. 6l

January-February 1961

Ventura C‘nu:n. Foaue

35 1 -'|.|.u|..]- Paint

FPage

RLn.bun._ e oo Mar, - Epr_klr“'.de
ack cover
Yoo County
Al I'|!'Im PIEJHHQS:;‘:“EIE
tRan e HRie
$00) Near Woodland_____._._. Jan. - Feb, 20
FHighwa Prcliom by 1S Routes
iE' g—' Rock C-myﬁn—Twn
year Recopstriction oo US 6
Completed Mnr = Apn 47
us N—Rwhmd.. Final Section
Completed From Jefferson Ave. N
to El Cerrite... -~ Jul. - Auwg, 57
U| fpics f:;;ﬂ:& - Mar, - Apr. 15
reew 18
atrucum on MacArthar Fnhway
in Dalkland et e e, AT = AT A
US 99—Fregno Fresway, Morthern
Extenmon  Eluninates [
lane Sectipn on Highway % ___ Jul. - Aue. T
Dupsmule Fresway—Canyor
tion Poses  Engineering  Chal-
betigs. .. e Tol - Ang. 15
us lﬂl—TnmduL [lra.mag:_ Shp-
cuts Are Problem on North
Coast Freeway Job__ . _____ Jul. - Awg: 11
US 101 in Ventura Will Be Six-
S | - O e AN Mar. « Apr. 47
s 199 —Hazelview  Tunnel—
Groundbresking Marks Swart on
us e e i L. -t T
UG 80739 fissson Valley Inver-
change aetructed
Heawy Trafbc. ... ., Jul < Aoz 2
LTE—Cabiforeia Wina 10th LT.E
Award in 12 Years___ . ______.. t, = 0T, 63
FLR T T T T ————— T S 1 X}
ar. = Apr a5
May =« June 57
ul, - Aog 15
L= e, n
Als gee Obiruaries
Lab, Mobile—New Truck Unit Facili-
tates On-the-spot Field Tests. . epr - Ot B4
l.nFo.rr.. H. B, Honored by County
i L et e L T T Mar. « Apr. a0
La.ndn:l.pmg See Hoadside Developmens
Mgwnui*_i —Pwmt:d o .fm % 1o
tate Hwy, Engr—ddmin.____.___ L. = gt
Lathrop, 5 mtthﬂ; R.ooﬂm Engi- 3
neer of Year™ -’m‘ud---;---._-._._ MMar. - Apr. 62
Maintenance. Lighting, Land-
scaping Costs oa Freeways Are Bip
2 T s e e ul, = Aog. 43
MacArthur  Freeway—State i
Canstruction on MacArthar Free-
wiy in Qakland. . .o Mar, - Apr. &
Madera Freeway Reduces Accidents,
Congestion.___ - o .l ... Jan. - Feb, &0

nngestion
Maineenance—Lizhting, Lnndnnpln:

Cagte an Freeways Are Bi l:u:n - Jul -Amg. 43
blcHenry Ave—&tate, Mngz Team
Upto Wldﬂl Co:_au May - June 58
McMahr.-n. ppmn:ed Bridge
o ey Mar. - Ape. T
MeWilliam, James T.—Wine 5700
Award for fting Projector_. .- Sepr. » Ot 9
Mimsion Valley Interchange
structed Undey Heavy Traffic. .. Jul - Aug.
‘n.{ﬂu Teste—Lnifarmity of Concreee
hll:md nder Varymg Conditions
Sand May - June 80
'b.{nbllu Lab"-NqU.' Truck Unit Facitic
tates One t.l\:-l t Fleld Teste .- ._ Bept. = Oct. &6
Moteli—How Essential Are Accessi-
h'Jlir and ‘vlalh?llt]r o Hualness Sun— i
Murghy John P.—Appointed Dﬂ'putr
tare Hwy. Ena?--]‘hnnmi 3
Ageigned s Depury  Srate
Engr.—Chperations._________ A 1]
Macional System of Interstate Hwys—
Westssde Freeway, Progress Report
an Interstate Planning__ .. _.____ Sept, - Ot £
Otympios Trafbc.. oo oo cnaacae Mar. = Agpr, 35
Crutdoor  Advertising—Segn Foe -
crease [s First Since 193? --------- Jan. - Feb. 62
(Hitzaries
EBolutad, Williafm . - . ccsass 1, - et ) !
ker, = e = Al H
Campbell, L V.. - r:{ i
Dayies, Souare B, . - Avg. BT
Fahy, Bien Pl = Cher 7l
&llh]!l. H. Ea May « June 68
: N, Mar, - Apr. &6
II-'lnd.s\:u'L.ﬂ:u:['la.n:il.'l._ ia s e L = i &3
Vickmey, ) Wiae oo oL _hn - Feh. Tmide
. front cover
Paell:'lﬁna International Scenic Drive” i
-~- Ma uns 66
Cnhfmnla s Beenic Dirive Study 13 r-]
Commended by Western Geaop. .. Sept. - Ot, 12

ferus

Paciic Palisades, Mpartment Submits
P NJ.: lfwlg?'?xgmu ' """ Transportation
"Ts (1 raLspOrtation
Msl.hr:udl Prove Mot Pmﬁ:a! on

b
P:w:n.; lip-form—Hailed  as
Advance in Constriction Pﬂ:hc: Jan. - Feb,
Los Angejes, New Technigue Used
o Harbor Freeway.__.._._.._.__ May = June
Persannel  Maragemenz—CGovernor's
Palicy Emphasizes Effeceive Use of

Jan. - Feb.

Human Resourees. . oooooooooo.L Jul. = Aug.
Planning
Borrow, Excavaton Wask Com-
bined: Savings Besult .. Mar. - Apr.
“'I'rl.nnpqruwn Planning Calle for
Team Effost™.. dar, = Apr.
Urban Planning—Hwy. Officials at
AASHO=A ﬁ-&mmlr __________ Maw - June
Polonic  Pasg—=Cholame  Lateral
Miles of US Mﬁh-iudurn:acd. cemee Olay - June

Profl Device for Recording
h&%ﬁnm Described wuwomw Jan. « Feh.
—2, Histery of M,euurmg Devices

bn California In Described_.._._.. Wlar, - .-’.ur,

:ulB‘-u-dj.ll't-erﬁlumaphTruck Beph. « et
I"'l-'ll'f-‘.hm‘ John J., Appointed L

[ P R |t A o

Red Rock Canyon—"Then and Now®™_ Jan, - Feb,
T?&ﬁ:plgadmumm on U5 & % i

¥ Completed, o orevmme oo oo mmnen &F. = APT

Report froem Dhaudet VI cee Jan = Feb,

il L lar. = Apr.

Rettrements
Div. Announces Fecent Betirementa Jan, lE:I:L
r.- Aps

‘nhr an

et ﬁmwumg

formative Pamphl
Cieations About the Rridge...... May - June
Ten Milloath Driver Crosses the

R P May « June
Rin Visea Brdge—Modern Lift 8n
ture Bpans Lower Sacramento - Maer - June
Rm.i, ET{:h-Ean— Aﬁ;ﬁﬂpﬂm ted Dhis Iﬁt Ot
Right of Way K ndini L i pt. - Okt
Rivernde Fnrw.r—(:mllmds. Coim-
letion of Two Major Conpecticns
inlm Riverside, San  Bernarding
TEEMR N i oo oo r- APt

pment—Aaintenance,
|..lf|1.|!|.1'l:.. Landscaping Costs  on
}““.B;i, ...................... Tul. - Aug.

Raberts, Promoted to City_and
Cooperative Projects Enginees, INet.
N e T A Jul. - Alsg,
Bavramenm [nn—NMotels, How Essen-
tial Are Accesaibility and 'l'laﬁhhl}'
o Business Saceemsf . ___ . ____ May - June
San Bernardine Freeway—
Completion of Two Major Connec-
wons Joins Riverside, Ban Bes-
marding Freeways_ ... Mar. - Apr
Full Freeway—Sen Bernarding Fr::
way now Continuons for 60 May - June
Sand Hill Road—8an Mateo Ciuruu.tr
Cnmpl:t:l 25mile FAS H|ghw;:.r
Jah May - June
San Diegn Fruemr Unility Aleving
Huge Clearing, Relocation Prob-
lem an San Diegn Project ... Sml - Oew
San Fernando Yolley Freeways....... May - Juoe
San Froncisco-Dakiomd Bay Bridee
Remodeling of San Francisco Transit i
Termital Continnes ... evenes fan, = Febo
Eri Toll_bachines Removed
Afrer Ome Year. e My - June
Bay Erldg\e—F'rlL Phases of  Recon-
strscripn Cem E']_md ____________ Julo - Aeg.
New "Per Axle' Tolls Speed Bridge
Truck Trathc. . . Jul, < dog
Bid Opening for Yerba Bueia [aiand
Tinpel Reconstroction . _ . Bept. - (et
San Pedro-Terming] Jeland 5 e
5:-:11 L‘ndu— War. .. Jule - A
B Called; etion in
1 3 Sepr - Dce
Survey ':Dﬂl!.TDII—CIt 3 Eurz “Cor
np-er:.te on Terminal Lsland Praj-
e il ool Bepr =T

Page

a1

47

10

40
47
51
40

46

Inside
baci

Dover

ERERTREERAREREER

B g

43

k|

1

41

20k

b=l

57



Trene Page
Scenic  Highwaye—"Pacific lnterna.
tional Seenic Dirive® Pl-np-und eew. BMay - Jume 85
Caltarnin’s Scenic Drive Stedy s
Commended by Western Gmup Sept, - Ot 12
Schaellkopf, Andrew B, MNamed Asst.
e Sept.-DOet, 69
Seismic  Tects—Portable -ﬁ_u]:ll'ﬂ'ﬂlt
Aide Excavation Stady on US 6. ___ May - June 17
62 rt=—=Road Needs of Cities,
Counties Inventoried st 312 Billion
PRI o e i o i e Bepr.-Qce. 21
Sncn-l. Highway—{Geodimeser Speeds
ation Sum;r-.----_.____.___ May « Jume 16
Bigns and Signals
New Signs Resoaing for 6 MPH._ Jan. - Feb, 1
uhn.r Advertising Sign Fee ln-
________________________ Jan. - Feh, A2
I\m-' E-I;rl Help Mozorists Check
eeidometess Mar. - Apr. 58
Hﬂl]s]gn of Mu:u.nl an Trafic De-
ceece May - Jure 10
jmig:l. "Crack Dawn on "Sign Van-
dalism, .. oo cmcmemaae. Jul. - Aug. 66
Directions for the Traveler. ... ept. ~ Okl 3
Slip-form Paving—~Ses Paving ;
Squaw Valley. .- Mar. - Ape, Inside
front
cover
.':unﬁnq'd. Jahn H., Wamed Aset. Di-
________________ Jan, - Feb, 4
S:m- Emmhmﬂmemor i Conference
Studies Urban Area Traffic Outiook. Mar, = Apr. 2
Srackpiling—Free Fill, Eanbmimcnl
Biater E-:mh lec' in Place dor
Future Lo D[:r Freewnyt cou.. May = June o]
Subygrade ,
ectomerer—Semiautomatic Unit
Burface Dieflection Megs- -
? ving Bept. - 45
EubudeM«‘.—-v'Su "'W:ntu:l: F:eﬂrnr"
“Burvey Controls”
Snrug' Contrala—Cit State
aperate on Terminal I}Shmi I‘min:t-. Bept. - Q. 57
Sarvey, et Efuda R.eloca-
tion {Aneelope Valleyh . _____.__ May - Jape 16
‘Tabulating In.!m:bﬁda Specd  Deslgn
Calcolagions, Data___________ . Mar, = Apr. 1w
Termknal lal:n»d—&: Under San
edrovTerminal Tnland
Tests, iformity of Concoete
Mired Under Varring Conditions
Studied_ .o __ cicscrensee Moy = June 60
Tofl Machines Memoved After Cine
Year on SF-ORE. . weoee-n May - June 46
Traffie Line—ew Striper Muodel
Ciperated f.mm. Trwck Cab__.....__ Jan. - Feb, v}
Track, {-l Promosed to Depaty
tate Hwy, Engr.—Planning_.__.. Sept.-Oct. 10
Tunnel
Utility Water Tunnel Reconstructed
for Riv,-5.Bd, Freewav. . ..... Mare. - Apr 3
Webster Sereet Tube—Work Starts ?
on Mew Facllity Under Estaary. . Mar - Apr 11
nnel—New Pnrnﬂr e
Through B:rkulurl'hﬂl. s Flanued Jul. - Aug. 31
Hauzelview Tannei—Groundhreaking
Marks Seart of US 199 Job__.___ Bept, = Oce 1
Twenty-Gve Year Awards. __ ________ an. - Feh 6H
ay - June 64
ul, =Aug. Tl
o, - et 1
Urlun Phlm =Highway Oficisls at
Beminnr_.____.____. May - June &3
Uﬂnn Tram;mm..wm Htedies—Gov-
ernor's 'Cnn:ftrtﬂ:l} Srudies Urban
Uﬂfﬁ Mervi tl"ll'm : Clearing, ie- Har = A :
t t:r ovin uge Clearin
lir:b]srn on Sa.rl.sh:cgo
r s oo Sept-Oet. 13
Clb]ll R:bcnmn—’\l:w F
Lised, Savings Total ﬁiﬂ.ﬂw..“ Sept. - Oct. 36
Vandalism—S8ee Signs
Ventura le-u_'ﬁ--[.l.l-t Tws Sections
in the S8an Fermando Valley Opened May - June 2
Vialters — Foreign gineers From
Many Nnnum Bmdy LA Free-
[ by P R e R S L Jan. « Feb, 57
W'.zt.:. l'_‘huu  Position Retitled
l: nt: ighway Eagineer—
w.ﬁimln:__l‘:mmn? g, Bept. - Oet, 1o
aloot Creek—Freeway Bypass Re-
ligves Traffic on Tm:r }'Iuw!r Trav-
e Lo A v - June 27
Warlow, Chester L., “Hlucted Viee
chairtman CHC..... oo b Jam. -Feb, 58
Warren, Willard L. Promoted
Engr. of Dulgj_ .................. Scm 0e 10
Webster Street Tube—Work Starts on
New Fagi I:yUnd:r Emu:r---____ Mar. - Apr. 1L
We:mda Freews
on nt:nuu lzlhrnju.:______“ oe Bept.aOct. 49
Womack, J. C, ted State 3
Engr.. .- LfeY an. - Feb, 2
Elected WASHG Wice-Presiden al. - Aug. 25

78

INDEX OF AUTHORS

: Irowe Page
Alezander, I H—Co. An, Sierra
l-lw-;r1 Ceodimeter § Spetds Relocation
el e TR May - June 16
A!Inn. S-p:m:n F.—U5 40—Ri
Section  Campleted From
]eﬁmw Ave, to El Cerito_..___ Jul. - Aug. 57
et ntichange Otk Tobt
ajor  Inte HR o
Dseribed. . . RO BCR TR |1] SrIE | T S 1 )
Babcock, F. M,—Co. Au,, McHonry
%EE_‘ sé;te' :d.;{lmdr L May -] 1.3
[44] s L e = Jate
Barmest, L. M.-Croseroads, Com-
letion of Two Major Connections
imm Riverabde, g: Bernarding
........................ Mar. = Apr. k|

Raxter, Fp E—Maintenance, Lighting,
Landscaping Costs on Freeways Are
ig Factors_.______
Berry, George B—Co, A, Duh.llh u:|r
mear. Canyon

o Jul, <A 4D

Chall . Jub -4 15
Hrldgrkau ml‘fl;hwaks.Walzr AT

and Planning. . ceenee Jul. - Aug. Inside
frang
COWEr
Camerotio, Odo (5—Sand Hill Road,
San Mateo County Complenes 1.9-
mile FAS Highway Job_ . ______ May - June &1

Canesea, Willlmm—Eern County, Two
Freeways Completsd Under Ly
AS Programy_ oo
Cmnn. : Dunemuiz
re:‘n'u!r Canyon Section Poses

Mar, - Apr. 43

neesing Challenge. . ____ Jul. = fug. 15
Cums'u:. }-'Ig F—igf An., Westside
Freewny, A Progress Report on

Interstate Plapning_. ... ___ Bepr. - Oct, 49
Crawford, W. H.—Full Freeway, San
Bernarding me-_r Mew tin-

m:ml i'nrﬂ} - S S - May - June 43
P*r R—US 80L355, Misgion
nlllejr nmt!‘uanﬂk Reconatrucred

F b Jul. = Aug. 2

Co. Au,. tility  Moving, Huge
Clenring, Relocation Problem on
an Driego Project_ . ________
Dale, Melvin E~Co, Au., Oregon
Truil, Beate's Loapest FAS Route Ia

Sept, - Oct. 13

Bﬁp% ........ Mas, - Apr, 45
I ---Suu Rnute 283, Ciry,

l.'.‘n-uu ' Seate perate i Devel

oping Important Freewsy. .. _.__. Jul - Aug 28
Da&tr m E.~Co, Au., Free Fill,

Embankment Material Stockpiled®

in Place for Future Los Angeles

Frmn ........................ May - Juse 11

D?-r_n o %oH — Third Th"m!,!d I'.Ndee':

ArA re Thmuy e

Hlilla Ia Planned... ...

Enochs, Jamies B—FAS Expresway,
First Upit of andﬂt Joh I Com-
pheted i

e Jown_ o .

Fd:na, Robert J.=—Co. Au, Hatchet
ntair, [ H.igll.ww Be-
pl:w:n Tortunus Mountain T,
Farber, C. E.—Red Rock Can
T'woeywar Rmcmlf:l.b:uuﬂ T &
Ie Completed, . . coeeee

ol A K—Co, Au, Siesra Hwy.,
&?dlmm Sp-mil pl::lr:::n Sar-

Hart, Alap S-—Cﬂ;v:n s Traffic...___
Hi Ler L. enicia=Martines,
k Methods Uaed in Substrscours
Hoover, H, H—Ca. Aw., #f Gas Tax,
Policies and Prmﬁnq:w&wnirw
State Funds for City Streets Ex.

Humisean, Nelsan E.—Fresna Freeway,
Maorthern Extension Eliminates Last
HThEF:IF‘M Seetion on Hi Inn.rw
veem, F, Pmcﬂ.lbgm
vices Jor Remrdl.ua Rn.-n.l Rnug
mess Deser
Proflograph—2, Hlsl.nrj.* ‘af M:u-
uring Devices in California Is
J e N e

bem.ulﬂnmlh: Unit

Dmﬁurhu

- Mar. - Apr, 33

Mag, - Apr. 47

May - June 1&
Mar. = Aps. i5

May = June 35
Jul. - Aug. a7
Jul, - Aug. 7

Jan. - Feb, 47

Mar. -

Apr, 5l

wrement. . oo oo .._._ Gepto-Oct 4]

larsel, B, J.—Ca, Aw., Directlons for
the Traveler. ...
Innin, Robert M.—Shpigrm Paving,
L.A., Wew Technique Used on Hac-

Sepr. - Ocr. 13

bor Freeway. ccuounnmmmseen veree May - June 47

W B:—Co, Aw, Cable
]‘E:x‘."l:u:;'bmm!hw Techpigoe Used,

Sepr. - Oct. 36

Triue
Jones, Wesley W.—Co. Aw, Hatchet
Mountain, Modern Ht;hwlr Re-
places Tornsous Monntam Road____ Mar, - Apr.

Eaitale, Deas A,
Tests, Partahl
Excavation 31.11 dy on U i a e

, A 8 ~County Plan, Cowardis

Program Pute Road Funds

Ereft, F. H.—Mobile Lab, New Truck
Unit Facilitates Ow-the-spot Field

Testr.......

Lamb, ¢ H,—Co. Aw, Setsmic Teats,
Partable Equifmwr Aids Excavas

fa L5, Al Cira
ormuan Aldy pcv
n:h.e d‘ndt Hirmtoric Route Made
Eight-lane Freeway_______. it . A
Langener, Geor Au
Freeway,
Interstate Planning. . __.co.ue.-
Luckenbach, B, B.—Co An., Coastal
Blofls, Clif Erosion on U8 m

Causes Major Repair Problem., . .

Manzy, H. K.-—Co. An., Bridge Costs,
Cou‘tmwod D!r.imz Slnwﬁl Price
................. Mar, -
lﬂ. C.—Ca, A, Seismic Tests,
:Puml:ie Equi t Aids Excava-
ton Stedyon U8 6o _____ May - June
Milker, E. L.~Folsom Park, State
encies Cﬂup:nlr in Tmprovement
af Besch A ErEESONRTE e . AL = T )
Muct Kmhﬂ.h P.~Ventura Freeway,
Last Two Sectu:m In the Ssn Fer-

Mlundn Valle Ii‘..,..__._____.__ May - June
unger, o= .,
Iocntmn. Hew Technigue Uked,

Savings Total R2400000____________ Sept. - Oct.

Meedham, J. L.—Treated Subgrade,
Smoothness, I.Tml'omu.\r Kn;r
Goed Stip-form Peving__.......... Sepr - Oct

i Bnarl.. _il:uhl:. F—Walrut  Creck,
r:uur J'paaa Relicves 'l'rlﬂ‘lc on
Twa Heav veled Routes. .

Buinmic
mgmmt Aids
May =« June

Sepr « O

. May - June

Apr.

. May - June

Flrh.r.. P, E—Ca, Au, Webster 5L

Tube, Work Starte on New Facility

u i

Petersen l.whfr?-'i —1iE 50" mel,_'n
Seare .,l'."egml Conetruction on

Arthur Freeway in Caklapd_ . Mar. « April.
Fitrson, D, E.---Btg;'?od Rowd, Mod-
ern 1Gemile Huw places Graveled

Road i lmpﬂnlﬂu ALY o oaenana Sopho= Ok
g e St i "
le awhri 13
A:tl;:l L'lnﬁnth FAS Funs¢ _____ Jan. = Feb,
Powers, A, fﬂm ;AE"
S“bﬂ L] Eﬂ.
Being Rel ngued. Improved..._....
Putzer, John C~—Ca, .ﬁ.u Grapevine
e, Histnrie Route Made
lane Ffum:r .................... Sept, = Dex,

Mar. - April

Ragk, Marmae C.—Bay Bridge, Flra
thul.od' RmUMIM for Add

R P e Frae Fil,
Embankment Marerial "Stockpiled”
in Place for Future Los a'n.nrir-l
Freowaya_.

Bedden, L. B.—Hazelview I-u.nn
Grmladbunhng Marks Start of U:J'

b e Sept. = Oce.

Reynobds, F. M.—Data  Processing
New Tabolation Methods SFH:!{
Design Caleulations. . oo oo oo . Mar.

Juk = Aug,

_ My = June

« Apell,

Shepard, I C—Co. Aw,, Utility Mov-
ing, Huge Clearing, Relocstion Prob-
fem on San Diego I-'Djhl’!t .......... Bepr. - et
Sinclair, J. F.—Freewaye in Dist. 1%.._ Mar, - Apr,
Smith, James B.—Motels, How Essen-
'r.u.l Aceessibility and Visibility
usiness Swcces’ e
Sm-:h 'h"rr nia J—Cn, A, Coastal
E.I. Erosign_on U3 101
'C'ln.m:l Major Bepair Problem_ . ___ May - June
Spaeth, Joseph |, Cn Ad., McHenry
A\-E\.. !,ll.u.-1 ﬂrn T::.n: Up to

Spu:k!en'umdl.algh S.—SEP form Pave

Advances

bay - June

May - June

Eum Prac
Stark, Mllm C; '-'-Vurmrl. For
Engineers from Many Nations Study
N bes' Freeways..__.__... Jam =Feh,
E.—Ventara Fruwz:u
T Bections in the San

dn Vi il o T M -]
s:ﬂ::m J. —"-'3“ Lm:rnl, I
30 of U3 466 Modern in
Six 'Yﬂm ........................ May - June

FPage

i3

7
7

6

17

n

59

&l

b

58

57
]

40

California Highways and Public Works



STAFF CHANGES

c“ﬂ',T“d from Page 48 . . .

If:‘il'i"lﬂg‘ state service, he will be in
charge of the associarion’s new na-
tional office in Los ﬁngcies.

Balfour has also taken part in the
activities of the American Association
of State Highway Officials. For 12
vears he headed the AASHO standing
committee on right of way.

He was born in Pomona in 1894 and
received his early education there. He
attended 5t. Vincent's College in Los
Angeles and received a bachelor of
science degree in electrical engineer-
ing from the University of Santa Clara
in 1914,

He was emploved by the Southern
California Edison Company and the J.
G. Braun Company and later became
a real estare broker in the Los Ang-
geles metropaolican area.

Balfour joined the Division of
Highways in 1931 as an assistant
right of way agent. He was appointed
chief right of way agent in 1943,

He is a member of the Sacramento
Rotary Club and has been prominent
in local civic and welfare activities,

Balfour and his wife, Clare, plan to
make their home in Los Angeles fol-
lowing his retirement,

Hess is a natve of Valley Ford,
Sonoma Counry, and was educated in
San Francisco, studying engineering
at Healds College there. He went to

—
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work for the Division of Highways in
1929 as a junior engineering aid in the
Fresno district. The following year he
transferred to the San Francisco dis-
trict, working in right of way engi-
neering and in construction inspection.

He shifted from engineering to
right of way work in 1944 and moved
to Division Headquarters in Sacra-
mento in 1947 as an associate right of
way agent.

His accomplishments include the
development of the Division's Land
Economics Section, whose studies of
the economic effects of freeways have
received nationwide recognition; edit-
ing the first right of way manual in
the nation; and inaugurating an inten-
sive program of in-service training for
right of way agents.

For the past four years Hess has
been in general charge of right of way
acquisiion and related matters in
Central and Northern California.

He is a member of the American
Right of Way Association and na-
tional chairman of irs land economics
study committee; a member of the
Society of Residential Appraisers; and
the Commonwealth Club of San
Francisco.

Hess and his wife, Louise, reside in
Sacramento. A daughter, Mrs, Toni
DeFriese, lives in San Francisco.

MacBride, the new Assistant Chief
Right of Way Agent, came to Cali-
fornia in 1945 from Norfolk, Virginia,
where he was raised. He atrended the
College of William and Mary, re-
ceived a Bachelor of Laws degree
from Cumberland University, and
also attended the Medill School of
Journalism at Northwestern Univer-
sity.

He practiced law and gave speech
instruction in Virginia nndl he moved
to Los Angeles as a right of way
agent for the city. In 1946 he became
an assistant right of way agent for the
Los Angeles District of the Division
of Highways. He rransferred to Divi-
sion Headquarters in Sacramento in
1956 as a Supervising Right of Way
Agent.

MacBride is national secretary of
the American Right of Way Associa-
tion and a member of its executive
cormmittee, He is vice president of the
Public Relations Round Table of
Sacramento and a member of the Au-

C. J. “Cliff” Temby

Retires in Stockton

Clifford J. Temby, Assistant Dis-
trict Engineer of District X, Stockton,
retired December 1, 1960 after 46
vears with the Stare Division of High-
ways. He entered State service at
Sacramento in 1914 in the Depart-
ment of Engineer-
ing, California
Highway Commis-
sion. He has held
numerous assign-
ments in the Head-
guarters office in
Sacramento; 1is-
b trict  IM1, Marys-

b ville; District V,
C. .. TEMBY San Luis Obispo;
District 1X, Bishop; and District X,
Sacramento, until 1933 when district
headquarters was moved to Stockron.

During Temby's professional life,
he has seen California’s highways ad-
vance from the horse and buggy era
to a modern freeway system serving
millions of Californians and tourists.
For some thirty years as Office Engi-
neer and Assistant District Engineer
he supervised the planning and loca-
tion of many projects throughout the
State whaose total value is in the neigh-
borhood of half a billion dollars.

His long service record in District
X has earned him the title of “Mr.
Highway" among civic and service
groups in the nine counties of the
district.

He plans to continue his residence
in Stockton after his retirement and
spend some time traveling in the U. 8.
and abroad.

BURNED BRIDGE CLOSES ROAD

A major toad closure occurred on
US Highway 60-70 in eastern River-
side County as the resule of the de-
struction by fire of Segal Wash Bridge
about 17 miles east of Desert Center.
The highway was ¢losed from 4 pan.
December 23 to 3:45 p.m. December
25 while an adequate local detour was
being constructed, During the period
of closure it was necessary to detour
traffic via the Los Angeles Aqueduct
Road.

dubon Society. He and his wife, Mar-
garet, live in Sacramento.
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C. V. KAKE . Digtrict V1IN, 5an Bernardina
E. R FOLEY . . . . District [, Blshop
JOHN G. MEYER . . . [ristrict X, Stackion
). DEKEMA . . . District X1, San Diego
HOWARD £ WOOD Bridge Enginaer

 State-owned Toll Brldges

CALIFORNIA
HIGHWAY COMMIS5SION

ROBERT B. BRADFORD Chairman and
Director of Public Warks

JAMES A. GUTHRIE . Yice Chairman
San Bernardino

Santa Monica
Sacramento

ROBERT E. McCLURE
ARTHUR T. LUDDY . .
ROGER S. WOOLLEY . . .

San Diego
JOHN J. PURCHIO . . . Hayward
JOHM ERRECA los Banos
J&CK COOPER, Secretary Sacramento

DIVISION OF CONTRACTS AND RIGHTS-OF-WAY (LEGAL)

GEORGE L. HADLEY Assistant Chiel

ROBERT E. REED .
HOLLOWAY JONES . .

Chief Counsel
Mssistant Chiaf

HARRY 3. FENTOM . . Hagistant Chief

DIVISION OF SAN FRAMNCISCO BAY TOLL CROSSINGS

NORMAK C. RAAB . .
BEN BALALA

Chief of Division
. Principal Bridge Englneer

HUBERT 5. HUNTER . Depuly Chief, Administrative
ADMINISTRATIVE SERVICE
Headquarters Office
W, R. VICK . Principal Architeci—Project Mamagement
|AM LEE WATION Supervisar of Project Coordination
THOMAS CHINK . Swpervisor of Scheduling and Coniral

HENRY B. CROWLE Kdministrative Service Officer
I. I, LEVINE . Accounting Officer
JAMES T. RANSDALL Conlract Administrator
W. F. PARKS . | Supervisor of Office Services

JUSTIN DuCRAY
FRANK B, DURKEE. JR. .

Division Management Analyst
Information Officer

Los Angeles Office
T. LEWANDOWSKI . Supervisor of Project Managament
ALAN 4. HIMMAH Administrative Sarvice Officer

primied in caLiPORN1A &

ANSON BOYD . . .

DIVISION OF ARCHITECTURE

EARL W. HAMPTON

State Architect, Chief of Division
Deputy Chief, Architecture and Engineering

ARCHITECTURE, ENGIMEERING AND COMSTRUCTION SERVICE

Headguarfers Office
ARTHUR F. DUDMAK . Assistant State Architect
CHARLES M, HERD . Chiel Construction Engineer
CARLTON L. CAMP . . Principal Archifect
EDWARD G. SCHLEIGER , . Principal Estimatar
CLIFFORD L. IVERSOH Chief Architectural Draflsman
GUSTAY B. VERM , Chiel Specification Writer
0. E. ANDERSON . . ., Principa! Engineer
PRESTON ROCHE . . Supervising Mechanical Enginesr
ANDREW LOUARGAND . Supervising Electrical Enginper
A H, BROWHFIELD Supervising Structural Engineer

Aran Structural Engineers
Schoolhouse Section
F. W. CHEESEBROUGH (hefing) . Area |, San Framcisco
M. A EWING . . . Araa 11, Sacramento
ERHST MALG Area 111, Los Angeles

ATE PRINTING Grf 0§ SREE.

Los Angeles Office

TOM MERET . Assistant Sfate Archifect
JAMES A, GILLEM Peincipal Architect
CHARLES PETERSON | Principal Sfructural Engineer
LESTER H. MULLEM Principal Engineer
€. W, RHODES . Supervising Mechanical Engineer

LEGRARD CHERNOFF
ROBERT J. PALEW .
R. | CHEESMAN .
H. . JACESON

Supervising Elecirical Engineer
Supervising Estimataor

Chief Architectural Drafisman
Supervising Specification Wriler

Area Construction Supervisors

THOMAS ™. CURRAM . . . . . Area |, Oakland
J, WILLIAM COOK . Area |1, Sacramente
CLARENCE T. TROOP . Area 101, Los Angeles
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NOW

The rood paving job above was mainly muscle power—both herse ond man muscles.
This wos obout 1914, when mechanization was in its infancy, Horses pulled wagons
carrying gravel from the borrow pit, o horse pulled the Fresno seraper seen in the
background working on the grade, horses even hod to pull the mixer to a new
position whan it was necessary to move it. The only evidence of mechanization Is the
mixer with its gascline engine to turn the drum, and the steem roller in the background.

Eoch mix wos obout sight or ten wheslbarrow loads (one and a half cubic feet per
wheelbarrow), wheeled to the skip by laborers. The big plank with the plow handles
on it was used for finishing. The lower edge was cut slightly concave on the under
edge to give the road a crown, and a man at either end slid it along.

The modern dual drum mixer shown below meoves along and outside the forms,
delivers o yord and o half batch about every haolf minute. Multibateh trucks unload
ane baotch ot o fime directly into the skip, moving with the mixer. The entire train
maoves steadily along the job, with the mixer towing its own water tank.

The old type method above would do well to pave 150 feet o doy—modern machines
do 2,000 feet or more, 24 feet wide, with a better and smoother job,







