


California Highways
and Public Works

Official Journal of the Division of Highways,
Department of Public Works, State of California

GEORGE T. McCOY
State Highway Engineer
KENNETH C. ADAMS, Editor
HELEN HALSTED, Associate Edifor

CHARLES H. PURCELL

Direclor

Published in the interest of highway development in Cali-

fornia. Editors of newspapers and others are privileged to

use maMer contained herein. Cuts will be gladly loaned
upan request,

Address Communications fo
CALIFORNIA HIGHWAYS AND PUBLIC WORKS

P. O. Box 1499
Sacramento, California

Public Works Building
Twelfth and N Sireets
Secramento

- Vol. 28 March-April Nos. 3, 4

age

Aerial View of New Units of Cahuenga Freeway Now a Part of Hollywood *
‘Freeway, Showing Extension of Freeway Between Barham Boulevard and
Vineland Avenue. Photo by Merritt R. Nickerson, Chief, Photographic
Section, Division of Highways __..______ .Cover

Twin Span Across San Francisco ch Ordered by Toll Bndge Auihomy, lus-
TPOHE, st st e e i o 5 S S 1

Purcell Report Recommends Twm Brldge 3

Convict Labor Road Camps in California, llustrated . Loae TR 4
By G. A. Tillon, Jr,, Supervising Highway Engineer -

Firm Foundation on Santa Ana Freeway, Ilustrated . ... e 7
By W. V. Brady, Assisfani Highwoy Engineer

Access Rights in Colusa County, Illustrated . _ . e 10
By Gilbert Mulcahy, District Right of Way Engineer

F.A.S. Bridge Across Sonta Clara River Completed, llustrated ____. . 12
By J. E. McMohon, Senior Bridge Engineer

Marin County Completes Its First Federal Aid Secondary Highway, Illustrated . 14
By Corl P, Clow, Road Commissionar, Marin County

Interesting Job on Sand Spit in Humboldt County, lllustrated _____________ 15
8y L. R. Redden, District Offica Engineer

Cahuenga Pass Improvements, lfustrated ... . 20
By Herberi E. Belford, Resident Engineer, and C. P Nonigomery

New Section of Divided Highway Between Livingston and Atwater, lllustrated .. 25
By A. N. Lund, Assistant District Construction Engineer

Maijor Project in Fresno Eliminates Crossing Hazard, lilustrated . 27
By.P. A. Boulton, Associate Highway Engineer, and T. W, Rogers, Associate Bridge Engineer

Metallic Tape Experimenis Show Need for New Specifications, [llustrated....... 30
By Glenn Morgan, Assistant Physical Testing Engineer, and M, Harris, Sfores Engineer

Malibu Project on Coast Highway, Illustrated . s .. B2
By Roy A. Collins, Associate Highway Engineer

Relocation of U. 5. 99 From Cottonwood to Anderson, lllustrated ... . . 34
By J. H. Creed, Associofe Highwoy Engineer

Weitchpec Span on Klamath River Carrying Traffic, Hlustrated. ... .. 37
By Alion . Koy, Assistant Bridge Engineer .

California and Oregon Right of Way Agents Exchange Ideas, Hlustrated 39

Pope Bestows Lateran Cross Upon Milton Harris, Highway Engineer, Hllustrated 41

Contractors Show Interest in Highway Bid Opening, Illustrated = 44

Highway Contracts Totaling Millions Awarded....___... 45

Annual Meeting of District Right of Way Agents, lllusiroled 49
By Rudolf Hess, Headquarters Right of Way Agent

Highway Bids and Awards ... ... . : ——— 51

Unique Span Across Rock Creek, T R R S G 52
8y Wendell F. Pond, Associaie Bridge Engineer

Title Searching With Camera, Illustrated .. . T s s S Je ] 54
By J. Howard Lang, Associate Highway Engincer

Drill Rig Borings for Soil Survey, Wllustrated .. . 60

By A. W. Root, Senior Physical Tesfing Engineer



Toll Bridge Authority Orders e
- Parallel Crossing of S. F. Bay

~Iwin Span

BY UNaNIMOUS vote the California
Toll Bridge Authority on March 23d
went on record as favoring the imme-
diate building of a second San Fran-
cisco Bay crossing paralleling the
existing San Francisco-Oakland Bay
Bridge and. the construction of a
southern crossing as soon as its financ-
ing is possible.

Action was taken by the authority
after Governor Earl Warren, its chair-
man, cited seven reasons why he favors
a parallel crossing and Director of
Public Works C. H. Purcell szrongly
recommended a twin-span. Both Gov-
ernor Warren and Purcell emphasized
that they believe both crossings are

needed but expressed the opinion that

a parallel bridge will best serve present
urgent traffic needs and that a southern
crossing cannot beé financed at this
tine. '

Governor’s Reusons

Governor Warren listed his reasons for
deciding in favor of a parallel span as
follows:

1. .The parallel bridge will better serve
82 percent of the traffic that will use
it. The southern crossing only 18
percent.

2. With conditions as they are today it
will be possible to maintain a 25-cent
toll on the existing bridge and «
new parallel crossing. It would be
necessary to increase the toll to 35
cents on the existing as well as the
southern crossing.

-3. The parallel bridge will relieve the
cangestion immediately upon its
completion. The southern crossing
will not relieve the congestion at any
time. -

4. The parallel bridge, including ap-
proaches, can be completed two and
one-half years sooner than a south-
ern crossing.

5. The parallel crossing can be con-
structed more cheaply.

6. Safety to traffic will be greatly fo-
vored by a parallel bridge.

7. The cost of maintenance and opera-
tion of two parallel bridges will be
cheaper by more than $400,000 per
year than the cost of maintenance

and operation of a combination of
the present bridge and a southern
crossing.

Approve Tudor Report -

By its action, the authority approved
the report and recommendations of the
Division of San Francisco Bay Toll
Crossings, of which Ralph A. Tudor
is Chief Engineer.

The authority adopted two resolu-
tions. One states that the authority
finds that public interest and necessity
require the construction of the parallel
bridge at the earliest possible moment
and prior to the construction of a
southern crossing, authorizes the De-
partment of Public Works to proceed
immediately with the necessary work
and directs the department to suspend
work on a southern toll highway cross-
ing until a possible method of financing
such a crossing can be recommended
by the department to the authority.

The second resolution petitions Con-
gress to authorize the proper officers
of the United States to convey to the
State of California a perpetual easerment
for an additional toll bridge over and

- across Yerba Buena Island and over

and across such other federal lands in
and about the Bay of San Francisco as
may be required 2s a right of way for
the bridge.

Members of the Toll Bridge Author-
ity are: Governor Warren, Chairman;
Purcell, Secretary and Member; Lieu-
tenant-Governor Goodwin J. Knight;
Director of Finance James S. Dean,
and Ernest L. Adams, Chico.

Governor’s Statement

Governor Warren read the follow-
ing prepared statement: -

“The time has arrived for the Cali-
fornua Toll Bridge Authority to make
its final decision on the location of a
second San Francisco-East Bay Cross-
ing of San Francisco Bay and to pro-
ceed with its construction as soon as
possible. The need for such a crossing
is apparent to everyone who uses the
present bridge or who has studied the
problem. The phenomenal growth of

the five counties surrounding the bay
during war years, must convince any
thoughtful person that the area is des-
tined to be one of the most densely
populated areas of America. This area
already has a population of 2,000,000
people. It has grown 39 percent since
the 1940 census. Its possibilities for
growth are almost unlimited provided,
among other things, its traffic problems
are solved. Like the New York City
area, its parts are separated by water,
which must be crossed at various places
if the traffic is to be facilitated.

New Crossings Needed

“A start has been made with the San
Francisco-Qakland and the Golden
Gate Bridges, but as experience has
already demonstrated, additional cross-
ings will be needed in the compara-
tively near future, one of which should
be constructed immediately to relieve
present congestion. _

“The Toll Bridge Authority through
the State Department of Public Works
has studied the problem for a period
of three years in accordance with
legislative authorization. It has spent
$657,000 in this work. It has employed
the most eminent tube, bridge and
rraffic engineers in the country as con-
sultants. It has cooperated with the
Army-Navy Board which in the early
stages of the matter, made a study
based upon then available data. Tt has
given serious consideration to the find-
ings of that board and this may be
measured by the fact that approxi-
mately 64 percent of the state funds
spent during the past year were on the
Army-Navy Board proposed southern
crossing. ’

Twin Span Needed Now

“Although the Army-Navy Board
recommended a southern crossing and
the Department of Public Works a
parallel bridge, the two reports were
not at such variance as that fact mght

imply. Each of them found that both

such crossings are feasible and will be
required for the future. The Army-
Navy Board concluded that the parallel
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On the f‘ndmgs and recommendation of these inlernationally known engineers, the Colifornia Toll Bridge Avthority instructed the Department of Public Works fo
proceed with the construction of « second crossing of San Francisco Bay paralleling the existing San Francisco-Ookland Bay Bridge. Left to right—Ralph A. Tudor, Chief
Engineer; George L. Freeman, New York; C. H. Purcell, Direclor of Public Works; Ralph Smr»Ure, New York; and O. J. Porter, Sacromento and New York City

crossing would have more tangible
advantages at the present time but that
the southern crossing would have
greater advantages in the future devel-
opment of the bay area and should be
built first. Our department, recogniz-
ing the growth possibilities of the
southern part of the bay, concluded
that a southern crossing was desirable
for that section and should be con-
structed in the orderly course of
events, but that present traffic condi-
tions, present population densities, and
present needs call for another northern
crossing inimediately.

“This is not a question” of conflict
between the two agencies. It Is a ques-
tion of the emphasis to be placed on
the complicated needs of one of the
fastest growing areas in America.

Southern Crossing Lafer

“I personally believe that both cross-
ings are needed and - should be con-
structed as early as possible. 1 believe
our plans should be projected on that
premise. If it were financially possible
to do so I would vote for their con-
struction simultaneously. But it cannot
be done. Any new crossing must be
financed by revenue bonds and the
experts who pass upon such matters
advise that we could not seil the bonds
of two crossings at one time. We must,
therefore, select that site which in our
opinion will best serve the present
needs of the district; in other words,

2

Will Require 4 Years Work

At the meeting of the California
Toll Bridge Authority in Sacramento
on March 23d, Governor Earl War-
ren asked Director of Public Works
C. H. Purcell how soon he could
start construction on a new parallel
bridge across San Francisco Bay
provided . there are no unforeseen

- delays.

“"We can be ready to start con-
struction in June, 1950,” Purcell said.

“How long will it take to build
the bridge,” the Governor asked.

”If we are not unnecessarily ham-
pered or delayed, we tould have the
new bridge in operation in June,
1954, Purcell replied.

that which will do the greatest good
for the greatest pumber—now.

“] have concluded after long study
that the parallel bridge will accomplish
that purpose. 1 know there are those
who will honestly disagree. But there
is no conclusion upon which all would
agree. All we can dois to try to balance
the equities.

Nutional Defense

“Because it is a marter of such
importance, I have been particularly
concerned with the effect of another
crossing to national defense and the
possibitity of serlous bomb damage.
This has been discussed at length with
military experts and I am convinced

that in chis instance the problems of

‘national defensé are by no means con-

trolling—the Army-Navy Board did
not find them so.

“I have also been concerned with
the problem of street congestion at the
bridgehead areas on both sides of the
bay. Qur traffic studies and plans for
ramps and freeway connections have
explored this in great detail and 1 find
it makes no difference where the next
crossing 1s located. The ramps will
effectively distribute bridge traffic and
even improve present conditions.

Federal Help

“The Army has issued a permit for
the construction of either or both
crossings. All that is needed from the
Federal Governmerit is to acquire the
necessary rights of way across certain
government-owned land—in che case of
the parallel bridge across Yerba Buena
[sland, and on both sides of the bay—
and to repeal the provision of the 1931
federal act that tolls on the San Fran-
cisco-Oakland Bay Bridge must be
discontinued, or atr least restricted,
when that bridge has paid. for itself.

“These rights of way should be re-
quested immediately in order not to
delay the project.

“I therefore am prepared to vote for
the new parallel crossing of San Fran-
cisco Bay which has been recom-
mended by Mr. Charles H. Purcell, our
Director of Public Works, and his staff,
in whom 1 have implicit confidence.”

California Highways



Purce“ Report

|N A REPORT to the California Toll
Bridge Authority on March 23d, Di-
rector of Public Works C. H. Purcell
recommended that a parallel bridge
across San Francisco Bay be first fi-

nanced and constructed before the,

construction of a southern crossing is
~ undertaken.

" “The desirability of “both crossings is |
recognized,” Purcell told the authority,

“but it is, in my opinion, not possible to
finance both crossings «at this -time by
revenue bonds. No method of financing
~ both crossings has been suggested.”

Puarcell said that he had carefully
considered the report of the Division
of San Francisco Bay Toll Crossings,
which recommended that priority be
given to the buwlding of the Parallel
Bridge, which it is proposed to con-
struct on a line between Rincon Hill
in San Francisco and the City of Qak-
land via Yerba Buena Island, approxi-
mately parallel to, and northerly of,
the existing San Francisco-Oakland
Bay Bridge, together with approaches
at the termini thereof, and a tube under
the Oakland Estuary with connections
with the East Bayshore Freeway and
the City of Alameda.

Purcell Requests Action

Purcell requested that the Depart-
ment of Public Worles be authorized o
proceed immediately with the neces-
sary work for the completion of final
plans, specifications and estimates of
cost, the necessary financial investiga-
tions and negotiations, including cthe
preparation of a bond indenture for
presentation to the authority, federal
legislation necessary for the acquisition
of rights of way over federal property
or for finaricing, and to do al) other
things required for the construction of
-'a parallel bridge and approaches at the
earliest possible motent. He requested
that the department be authorized to
suspend work on the Southern Cross-
ing until a possible method of financing
such a crossing can be recommended
by the department to the authority.

Purcell said that his recornmendation
for a parallel bridge is based in par-

and Public Works

- as state bhighways,

ticular on known value of traffic now
requiring service at the Jocation of the
existing bridge, which is resulting in
congestion on the Bay Bridge and
danger to life and property; the antici-
pated traffic for such location as con-
servatively estimated by the Division
of San Francisco Bay Toll Crossings
and by recognized traffic engineers
employed by the division as consulting
experts, and on the other reasons set
forth in the report of the Bay Toll
Crossings Division.

“It is in the public interest that con-
struction of the Parallel Bridge should be
commenced as soon as p055|ble,

said.

Purcell Report
The Purcell report to the authority

. follows:

To the California Toll Bridge Author-
ity, Sacramento, California

GrNnTLEMEN: By resolution dated
November 10, 1947, the California
Toll Bridge Authority authorized and
directed the Department of Public
Works to make necessary surveys and
prepare detailed plans, specifications
and estimates for an additional "toll
bridge and for an additional toll high~
way crossing, their appurtenances and
approaches, across the Bay of San
Francisco as an aid to, and as a part of,
the public highways of the State, and
at the locations
therein described.

Thereafter, by order dated Decem-
ber 29, 1947, duly approved by the
Governor, 1, as Director of Public
Worlks, created in the Department of
Public Works the Division of San
Francisco Bay Toll Crossings. Continu-
ously since its creation this division has
been engaged in and has made further
investigations, studies, estimates of cost
and plans in respect to said additional
toll bridge, commonly known as the
“Parallel Bridge,” and said additional
toll  highway crossing,
known as the “Southern Crossing.”

Tudor Report

A report has been submitted to the
Director of Public Works by said

Purcell

-commonly

Public Works Director
Recommends Twm Bridge

division. Said report is entitled “A Re-

port to. Department of Public Works
on Additional Toll Crossings of San
Francisco Bay,” dated  November,
1948, and is attached hereto and is

~ hereby respectfully p‘rescntcd to the

authority.

In said reportitis recommended that
the Parallel Bridge, namely, an addi-

onal toll bridge built on a line be-

tween Rincon Hill, in the City and
County of San Francisco, and the City
of Qaldand, County of Alameda, via
Yerba Buena Island, approximately
parallel to, and northerly of, the exist-
ing San Francisco-Oakland Bay. Bridge,
together with approaches at the termini -
thereof, and a tube under the Oakland
Estuary with connections to the East
Bayshore Freeway and. the City :of
Alameda, be constructed before the
construction of the Southern Crossing
is undertaken.

Hearings Held

Printed copies of said report were .
given wide distribution and pubhcnty
More than three thousand copies of
this report were distributed, the report
being furnished to all who expressed
any interest in the matter. The report
was before the authority at a public
meeting, at which. time the Chief .
Engineer explained it in detail and
answered questions concerning it.
Thereafter, on December 14, 1948,
your honorable body held a public
hearing in Sacramento, at which tme
all persons and organizations so desir-
ing were afforded a full and free
opportunity to present their views on
the report.

1 have carefully considered this re-
port and the presentations of interested
parties concerning it, The desirabilicy
of both crossings is recognized, but it
is, in my opinion, not possible to fi-
nance both crossings at this time by
revenue bonds. No method of financ-
ing both crossings has been suggested.
It 1s therefore necessary, at this. time,

.. Continved on page 57
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Convict Labor

Story of Prison Road Camps
In State of California

By G. A. TILTON, JR., Supervising Highway Engineer

‘provisions.

This is the first of a series of articles o be published in "“California Highways and Public Works,
legislation and operation of stale highway prison road camps in California. Administration of prison road camps is vested in the
Department of Public Works by law. The articles are intended to record experience with the various phases of administrative con-
trol, cooperation with prison authorities,” and procedure under statute provisions, including: History and legislation, organiza-
tion, camp layouts, feeding and nutritional accounting, care and welfare, and accounting of prisoner’s earnings under statute

This first arlicle covers history and legisfation.

" covering the history,

-I_HIR’I‘Y—FOUR YEARS ago, employment
of prison labor for the construction of
state highways in California was first
advocated in-a bill introduced in the
1915 Legislature by Assemblyman B. B.

" Prior to May, 1944, State Board of Prison
Dirccrors. Subsequent to May, 1944, Depart-
ment of Corrections.

Meck of Butte County, who later held
the office of Director of Public Works
from July 29, 1927, o January 6, 1931,

The bill was enacted nto law and
became effective August 8, 1915.2 It
authorized the employment of prison
labor on state highways; provided for

2 Chapter 124, 1915 Scatutes.

Early day prison road camp in Lassen Caunty in 1916

handling of sach labor; authorized

. good-time allowance for prisoners, and

provided penalties for interference:
with the prisoners.

Records indicate that state penal in-
sticutions were overcrowded then as
they are today. Penologists were point-
ing out and pressing the need for some

- California Highways
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wide prnon walls before they were re
turmed to socety

Ar the prevashing
method of bulding rosds m moantan
areas was with pack -and-shovel statson
gang labor, often sagmented
tcan and freno scrapers, and occa-
wonally with a steam power shovel
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Indications arc that these conditiom,
coupled wuth the difficulty expern-
enced in indu mg free labor to work
i remote arcas of Calif orms .!ur'.n‘;
the penod prior to World War 1, in-
ﬂurru :'l.l !l,'H'P:!J'I'lIt'I D et 'IJ':'|'1.r
nia's firse con prehentuive prson labwor
faw

Firvl Prisan Beud Camp

Shortly therecalier, in Scptember,
1915, the first stare highway prison
road camp was esrab whed a¢ | cggett
Valley in Mendocino County to begin
work aon Route 1- 3.1!:::: to hr known
as the “Redwood Highway.”

Other camps were soon established
im Calaveras Coumty, between Valley
Springs and San Andreas (Route 24),
andd in the Yuba River Canvon (Route
2% ) m Sierra County near Downieville.
By the end of 1914, 385 prisoners from

and Public Works

San Quentn and Folsom prisons were
working in the road cunps

Some wdea of the remotenes of the
first prison road camp locations can be
comveyed by quoting from a report by
[estrict Engineer F. G. Sommner ar Fo-
reka ?

“The firit wecton of rood wiected by the
Highway Commineon to be comructed by
conviet lobor embvoce o portion of the
comt wunk ine, exending from Son Fron-
caco to the City of Eureho, in Humbolde
County, distant 797 miles. The section
wnder discunion n 33.10 miles in length,
extending from wha! i bnown o Ratie
wnche Summit, a point on the old overland
rood %o Eurebka, %o the Mendocino-Hum-
bolcht County line. Tha stretich may be con-
sidered on being the moat important link
on the ¢oowl route in MNorthern Colilornia,
ingwmuch o3 it eliminates the Bell Springs
grade, which, oltoining on alilude of
4,100 fest aobove swea level datum, hos
always been a formidable barrier to tourist
travel ot oll warans of the yeor

“The route lies along the eost bank of
the South Eel River, traveniing a country
o3 rugged ond picturesque in charocter
and as remole Iram elvilizatlon as any por-
tian af Califernia) in a virgin state, sparely

' Pages 10106 First Bienial Hr||-|ur,1..'.u||
formia Highway Commission, December i,
121N

settied by homesteoders and occenible by
troil only, built by engineers during the
wrvey of the proposed rood.

"The comps were firut locoted centrally,
being sitvoted 73 miles from the nearew
coou! port, Unioa Londing. the bose of
wpplies during the major port of the
comiruction of the rood. The men were
shipped from the prison to Fort Brogg, the
neares! roiirood stotion, 45 miles diston,
end wamported by motor trucks to the
compa. * * *

“On Auvgusl 15, 1917, the road wo
completed to o width of 12 feet, thus
affording o connection with the state high
way ot the Mendocino-Humboldt county
line, ond on this date Governor Stephem
ond porty, including the Highway Com-
minsion, mode on official impection of the
rood, camping overnight in the redwoods
near Bridges Creek. On July 1, 1718, the
rood waoi completed to o proper width and
opened to travel

Legilative Aot of 1915

The 1915 starures provided that the
Califorma Highway Commsaon des
ignate and supervise all road work, and
provide, supervise and maintain neces-
gary camps and commissariat, but did
not provide specific authority for ad
ministration of prisoner activities,



This is @ madern prison road camp in Moosa Canyon on U. §. 395 in San Diego Counfy—July, 1941, to December, 1948

The act provided also that the State
Board of Prison Directors have full
jurisdiction at all times over the dis-
cipline and control of convicts em-
ployed in the road camp.

The State Board of Prison Directors
was the dominant authority under the
1915 act. Their authority was trans-
mitted . through the prison wardens to
the guards appointed to supervise the
prisoners in the camps.

-The guards were authorized under
the rules set up by prison wardens, to
discipline prisoners, to issue clothing,
govern the coolhouse, select cooks,
waiters and other camp upkeep help,
and to decide when and where pris-
oners should lay off or work on high-
way construction. '

Highway Funds Used

Under 1915 statute provisions, all
expense of ‘operating the road camps

6

©

were paid out of highway funds, in-.

cluding clothing, feeding and medical
care of the prisoners, construction and
maintenance of camp buildings, and
guarding expense.

A prisoner received no pay for his
work. The principal benefic was good-

-time allowance for tenure in camp au-

thorized by the law, not to exceed one
day for each two calendar days spent
in camp. Other benefits lay in his en-
joyment of freedom from prison walls
and freedom from constant surveil-
lance of armed guards; an outdoor life;
and a chance to prepare himself phys-
ically and psychologically under an
honor-camp system for return to
society.

By 1922, after seven years of oper-
ating the road camps under the broadly
written dual authority prescribed by
the original convict labor taw of 1915,
1t was becoming increasingly evident

to all concerned that continuance of
the system whereby a prisoner was re-
quired to serve two masters could not
succeed.

With a view to working out a solu-
tion to the unsatisfactory aspects of the
dual control provisions of the 1915 stat-
utes, joint conferences between high-
way officials and prison officials in the
early part of 1923 Jed to recommenda-
tions for revision of laws controlling
prison road camp administration.

Through the efforts of Julian Alco,
a member of the State Board of Prison
Directors, a bill was introduced in the
1923 Legisfature by Assemblyman
Walter Schmide of San Francisco,
which was designed to correct defi-
ciencies of the 1915 act. The bill was
enacted into law June 9, 1923.4

* Chapter 316, 1923 Statutes.

... Continved on page 55
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Firm Foundation

Ingenuity Displayed on
Santa Ana Freeway

By W. V. BRADY, Assistant Highway Engineer

\X/JTH CONSTRUCTION finished on that
section of the Santa Ana Freeway
between Soto Street and Eastman Ave-
nue, another two-mile link in the main
line from Los Angeles to Orange
County has heen provided in the Los
Angeles Metropolitan Area.

The roadway surface, over which
busy travelers will speed, will be a
Portland cement concrete pavement,
eight inches thick, supported by a hard,
firm, and well built cement treated sub-
grade 4 inches in depth, the details of
the construction of which may be of
mterest to motorists at home and else-
where.

The secrer of success in building this
type of subgrade is the element of
elapsed time between mixing and final
rolling; the less the elapsed time, the
better the final result.

Preparation of Area

In the preparation of the area to be

cement treated, the material being in

place on the roadbed, and the con-
tractor having decided to use the road-
mix method, the area was shaped to
approximate grade and cross-section,
and thoroughly compacted by rolling
with a 12-ton three-wheel roller. Steel
side forms eight inches high were set
to the lines and grades: established by
the engineer for the surface of the
finished pavement. The depth of the
side forms was equal to the proposed
thickness of the pavement. The area
berween them was then trimmed to
such elevation that, upon completion of
cement treatment, the area would be
brought to final elevation for pavement
subgrade without excessive waste of
cement treated material in the final
trimming.

The area to be treated was then
scarified and broken up by rooter teeth
attached to a blade grader so operated
as to leave an undisturbed plane at a
uniform depth of four inches below the
surface. The loosened material was
then brought to as finely divided a con-
dition as possible by lightly watering

and Public Works

Rolling subgrade, offer cutting to finish grade, with converted rubber-tired tandem roller

itand by crushing lumps and clods with
repeated trips of a tandem roller. The
material was then shaped into a wind-
row on the subgrade by using a motor
grader. This windrow was of such size
that all the material therein would pass
through the mixing machine dunng the
mixing operation.

Special Cement Tank Truck

Portland cement, in the amount of.

315 percent by weight, was then spread
on top of the windrow by means of a
specially constructed cement tank
truck (see photo); with worm gears
arranged so as to deposit the proper
amount of cement per linear foot to
give the required resules, This truck,
designed and built by the contractor,
was equipped with an ingemious sys-
tem of large and small gear wheels at
the discharge end, so devised that the
amount of cement deposited on the
windrow could be increased or de-
creased a definite amount by changing
the size of one gear. This piece of
equipment proved satisfactory.

The materials were then mixed by
means of a “Woods” mixer (see photo)
towed by a D8 Caterpillar tracter,
traveling at about 0.2 mile per hour.

This mixer was of the pug mill type,
which picked up the loose material in
the windrow completely, without
leaving any appreciable amount on the
ground. Water was introduced into the
forward end of the mixer through a
metering device (supplied by a tank

‘truck and auxiliary traveling along

with the mixer) and at a rate designed
to give a satisfactory mix about 8 per-
cent of water by weight which pro-
duced 2 uniform mixture of more or
less unchanging appearance. Variations
in material from sandy to rock content
required slight variations in amounts of
water added from time to time. It was
found that one mixing was sufficient to
give satisfactory results.

Process of Mixing

In the process of mixing, a compen-
sation was made for tendency of mix-
ing equipment to shift windrowed
material in a longitudinal direction,
especially when leaving or approaching
pavement notches of the several
bridges on the project.

After passing through the mixer, the
now thoroughly mixed material was
imiediately spread to uniform depth
between the steel side forms by means

) 7



mixed matenal to a uniform depth
below side form grade, allowing about
1Y} inches for compaction.

Compaction

Immediately afrer the completion of
spreading and floating operations, the
" cement treated material was thor-
oughly compacted by means of a
Buffalo Springfield, 12-ton, three-
wheel roller having a compression on
rear wheels of over 390 pounds per
linear inch of tire width, which, pro-
duced the required 95 percent or more
relative compaction throughout the
full depth of the treated material. Roll-
ing proceeded without interruption
- upon the area to be compacted until the
required degree of compaction was at-
tained, successive trips being so spaced
that not more than 75 percent of
the width of any rear wheel, after the
initial trip, was on uncompacted mate-
rial. Rolling was performed in such a
manner as to avoid the formation of
bumps or irregularities, and every ef-
fort was made to secure a thoroughly
compacted surface true to grade and
cross-section.

The surface of uncompacted, par-
tially compacted, and completely com-
pacted material was kept moist at all
times, and an adequate water supply
was majntained at points of spreading
and compacting, and equipment was
available so that water was applied
without driving equiprment over un-

Center—Cement spreadar truck in operotion ' compacted material.

of a Jaeger spreader, a self-propelled
machine with flanged wheels which
craveled along on top of the side forms
(see photo). The spreading device con-
sisted of a large auger revolving on a
horizontal axis at right angles to the
headers, arranged so it could be raised
or lowered as conditions required, also
so that the direction of rotation could
be reversed when so desired.

Directly behind the spreader a self-
propelled Johnson float followed
closely, also riding the side forms. This
float was equipped with steel grader
blades instead of the conventional
wooden blades and gave more satis-

P

factory results thereby. Also, this Bl : L it
float was adJUSted s0 as to strike off the Lower—Spreading machine ond modified Johnson float loying down cement troated base material
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Cutting subgrode fo finish grade

Grude-cutter Operation

As soon as the roller had completed
the compacton of the material, a
weighted V-type grader~cutter (de-
signed and built by the contractor),
riding on the side forms, was towed by
the roller (see photo). The steel blades
on this grader-cutter were set to the
. grade of bottom of Portand cement

concrete pavement. Finished subgrade’

was checked every 25 feet and found
‘to average about one hundredth of a
foot low, which was quite an achieve-
ment considering varying conditions
encountered. Filling in of low subgrade
with sand or with treated material cut
from subgrade was not permitted. All
excess material was removed at once
afrer cutting, and disposed of on the
adjacent shoulders, and no loose mate-
riasl was Jeft on the finished treated
subgrade.

All subgrade, spreading and finishing
equipment which was supported on
adjoining new pavement, including in-
lets, outlets, acceleration and decelera-
tion lanes, was equipped with rubber-
tired wheels, which were offset so as
to run at least one foot from the edge
of the new pavement.

Surface Compaction

Immediately after cutting and trim-
ming, a Buffalo-Springfield pnenmatic-
tired tandem roller was used to com-
plete the surface compaction (see
photo). The contractor made up this
roller by removing the customary steel
roller wheels and substituting therefor

and Public Works

three heavy truck wheels and rires in
fronc, and four behind, which made the
roller heavy enough to'do a very satis-
factory job of finishing the surface.
This roller was of such construction as
to permit operation forward or back-
ward without turning around on the
roadbed. It was provided with water
tanks and spray nozzles, fore and aft,
so as to apply a fine spray of water to

the surface of subgrade during rolling

operations.

At the end of each day’s work a con-
struction joint was made by trimming
the end of the compacted material to a
straight line normal to the center line
of the roadway, and with a vertical face
in thoroughly compacted material.

Seal Application

After the treated subgrade was
finished and the surface thereof still
moist, it was covered with a curing
seal of liquid asphalt SC-6 emulsion,
sprayed on by hand at a pressure of 90
pounds per square inch. This seal was
applied at the rate of approximately
one-tenth of a gallon per square yard,
and provided a continuous membrane
of asphalt over the surface of the
surface of the treated subgrade. This
seal was applied as soon as possible after
the completion of finishing operations.
No traffic was permitted on the finished
subgrade, which otherwise might have
damaged the curing seal.

In general, not more than thirty min-
utes elapsed between the time water

was added to the.cement and subgrade
material, and the time the nuxture was
spread on the subgrade; and not more
than one hour elapsed between the time
of starting compaction and the tume of
completion of finish rolling.

Mechanical Ingenvity

The adaptation of equipment used
in this process to accomplish the re-
quired results indicatéd considerable
ingenuity and skill on the part of the
contractor and his men. As mentioned
above, severa] of the various pieces of
equipment used had been modified and
improved, both in their construction
and method of operation. One combi-
nation which made for better work and
results was to “button up’’ (as the Resi-

- dent Engineer called it) the string of

machinery by attaching the Jaeger
spreader to the rear of the Woods
mixer, using two 10-foot long cables,
and, similarly, hooking up the Johnson
float to the spreader so that the D8
tractor, mixer, spreader and float
moved along as a-unit at the same pace
(see photo). A Northwest crane on a
truck chassis proved most useful in
moving equipment on and off side
forms at bridge crossings. The foreman
and crew were most cooperative and
took a keen interest in this process,
which was new to most of them.

The work was begun on September
21, 1948, and was completed on No-
vember 12, 1948, and was done under
the general direction of S. V. Cortel-
you, Assistant State Highway Engi-
neer. B. N. Frykland was Resident
Engineer, assisted by J. D. Needham,
Field Office Engincer, and the writer
in immediate charge on the grade.
Griffith Company was the contractor,
with J. F. Porcher, Superintendent.

DOUBLE MEANING

Pedestrians who are prone to jay-
walking should keep in mind that the
word prone has two meanings, both of
which apply to pedestrian carelessness,
says the California Srate Automobile
Association. In one sense, prone means
“mentally disposed or inclined”; in the
other, “lying flat.”



Access Rights

Colusa Jury Upholds State
In Interesting Lawsuit

By GILBERT MULCAHY, District Right of Way Agent

A Jury TrIAL for the acquisition of
access rights in Colusa County has re-
sulted in another verification of the
State’s contention that the taking of
access rights through agricultural areas
does not necessarily create a compen-
sable damage.

The property iavolved lies between
Arbuckle and Williams on State High-
way Route 7 or U. S. Highway 99W.
" This section of road was reconstructed
to modern standards in 1946, and after-
this new construction, it was decided
to acquire access rights on the com-

pleted section. With this in mind, nego-
vations were initiated for the acquisi-
tion of 18,000 feet of access rights from
two properties, both properties being
devoted to dry grain farming; one hav-

ing an area of 2,240 acres with 12,100

feet of highway frontage, and the other
comprising 458 acres with a highway
frontage of 5,900 feet.

Only Nominal Damage

Under the prenegotiation apprajsal
procedure used by the Right of Way
Department, a careful analysis was

made of the two properties to deter-
mine possible damages which would
result from the taking of access rights
as proposed. The present and potential
uses of the properties were considered
and it was decided that only nominal
damages would resulc if four 20-foot
openings were allowed to serve the
road approaches necessary to effici-
ently operate the properties.
Negotiations were carried to a suc-
cessful conclusion with the first prop-
erty owner, who was paid a nominal
sum for the 12,100 feet of access rights

Aerial view of 458-acre parcel of Jand befween Arbuckle and Willioms on U. S. Highway 99W involved in access rights litigation in Colusa County
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This is another cerial view of property in Colusa County to which the State won access rights for improvement of U, S, 99W

taken along the state highway frontage,
the State having permitted three 20-
foot openings from the through lanes
of traffic to permit agricultural opera-
tions to be carried on. Unfortunately,
negotiations with the second property
owner could not be brought to a suc-
cessful conclusion.

Mr. William G. Myers, the owner
of the second property, did not agree
with our opinion that the access dam-
age to his agricultural holding was
nominal, with the result that it was
necessary to take the condemnation
case into the Superior Court for trial.

Adequate Access Provided

The accompanying pictures show
two views of this 458-acre parcel. The
lacation of the 20-foot opening is indi-
cated on each of these photographs.

This property is actually headquar-

ters for operations involving over two
thousand acres, and therefore, the

and Public Works

building improvements are more nu-
merous and far superior to those nor-
mally found on a 450-acre ranch. The
improvements are situated along the
county road which forms the north-~
erly boundary line of the property,
approximately 1,200 feet west of the
state highway, and for that reason had
little bearing in this case. This county
road is connected to the highway and
leaves the property with adequate
access after the highway taking. In
addition to the access rights, the State
also wished to acquire the underlying
fee to the existng highway easement
in front of the property.

A jury trial was commenced No-
vember 30, 1948, in Colusa County.
This county is predominantly agricul-
tural, and the majority of the jurors
selected were actively engaged in farm-
ing. or entirely familiar with farming
operations. From the start of the trial,

the jury evidenced a keen interest in
the entire proceedings.

State’s Contentions

The defendant presented four wit-
nesses who testified to damages rang-
ing from $5,600 to $41,850 based on the
reduction in acreage value by reason
of the taking of all the access rights to
the state highway except the one 20-
foot opening. These four witnesses
testified that the portion of the land
facing the highway was adapted to sub-
division into tracts of forty acres more
or less, which would not be possible
after the raking of the access rights.

The jury apparently did not agree -
with this, as it was obvious that any
subdivision of this property could be
accomplished from the county road as
well as from the highway. Two ap-
praisers testified as witnesses for the

... Continved on page 471

11



-A.S. Bridge

.

New Span Across Santa
Clara River Completed

By J. E. McMAHON, Senior Bridge Engineer

TRAFFIC between Palmdale and Los
Angeles  began flowing on March 2d
over the new $250,000 Santa Clara
River Bridge and Overhead, which was
constructed as a part of the Los An-
geles County Federal Aid Secondary
Program. The structure is a part of the
general improvement of a secrion of
county road through Soledad Canyon.

The deck of the structure is carried
60 feet above the stream bed in order

to provide the required vertical clear-:

. ance above the main line track of the
Southern Pacific Railroad which passes
beneath the east end of the bridge. The
structure provides a 26-foot roadway,
and consists of two 145-foot and two
106-foot structural steel girders, 330
feet long, which are conunuous over
the three center piers. The bridge
crosses the canyon on a sharp skew and
to simplify girder fabrication single leg
cylindrical piers are used to eliminate
the necessity of skewing the girders.

Unusuval Method

The channel piers were founded on
bedrock which, in the case of the

deepest pier, is 35 feet below the
bottom of the channel. Structure exca-
vation was through sand, gravel and
large boulders. Because of the boulders
the contractor did not attempt to con-
struct sheet pile cofferdams, but
planned to glory hole the excavations
and pour the footings in the dry.
Ground water was very near the sur-
face and it soon became evident that it
would be very expensive, if not impos-
sible, to dewater the excavations by
pumping only. This difficulty was
solved by the adoption of an unusual
but very effective method.

The grade of the channel in the vicinity
of the structure is about 1% percent, The
contractor began about fifteen hundred
feet downstream from the bridge site to
excavate a drainage ditch 10 feet wide at
the bottom and with one to one side slopes.
The ditch was constructed on a grade of
one-fourth percent, reaching a depth of
about fifteen feet at the bridge site. The
channel was extended to a large sump
which was constructed 50 feet upstream
from the centerline of the bridge. By
means of this drainage ditch the water
table at the bridge site was lowered ap-

proximately twelve feet, permitting the
contractor to dewater the remainder of the
excavation by normal pumping opera-
tions.

Caisson Required

When the glory hole at Pier 3 had
been excavated to an elevation abourt
ten feet above the designed elevation
of the bottom of the footing the mate-
rial was sloughing so badly that it was
decided that a caisson would be re-
quired for the remainder of the excava-
tion. It was decided to construct, in
place, a circular caisson of reinforced
concrete. The caisson was 26 feet in
diameter, 12 inches thick, and 8 feet

" high. It was reinforced by a single mat

of five-eighths-inch round bars at 12-
inch centers both ways, located at the
center of the 12-inch wall. Forms for
the structure were constructed in the
contractor’s yard. By means of a crane
the forms were lowered into position
i the completed excavation. Concrete
used in pouring the caisson was made
from local riverbed material, combined
with eight sacks of cement per- cubic
yard. Calcium chloride was added to

Photo of recently completed Santu Clara River bridge and overhead in Los Angeles County
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accelerate the setting of the concrete.
Eighteen cubic yards of concrete were
used. -

Caisson Is Placed

Forms were stripped from the con-
crete ring on the second day after pour-
ing, and excavation within the caisson
was begun on the third day. After two
days of excavating, one end of the cais-

son came to rest.on the sloping surface

of bedrock. As excavation continued,
sandbags were placed to fill the space
between the sloping bedrock and the
bottom of the concrete caisson. Jack-
hammers were used to bench the
bedrock, and forms for the concrete
footing block were constructed within
the caisson.

A concrete aggregate plant was
erected on the west bank of the chan-
nel. Aggregates were delivered by
truck to a point on the existing road
near the east end of the bridge. They
were dumped into timber bunkers
which had been constructed on the
slopes of the channel, and were fed by
gravity into the batching plant which
was erected at a lower level, near the
bottom of the channel. A transit mix
truck, which was used as a concrete
mixing plant, shuttled back and forth
between the batching plant and the
concrete pour.

Structural Steel Work

One month was required to erect
the structural steel. There were four
field splices in each of the 330-foot con-
tinuous plate girders. The girder sec-
tions were hauled to the job by truck,
and were erected by two 20-ton cranes.
Two structural steel falsework bents
were used as temporary supports for
the girder sections until the field splices
were-completed..

Construction engineering was han-
dled by the county’s engineering staff
under the direction of Mr. O. F.
" Cooley, County Road Commissioner.

The work was performed under the
" general supervision of Mr. F. W. Pan-
-horst, Assistant State Highway Engi-
neer—Bridges. The contractor on the
work was Bent Construction Com-
pany. Mr. S. 1. Hart was Resident Engi-
neer for Los Angeles County.,

and Public Works
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This photo shows close up of single leg cyfindrical piers used in construction of Sonta Clara River bridge

State Auto Registration Leads World

Californians registered 4,216,532 mo-
tor vehicles in 1948, a total larger than
that of any other state or any foreign
country, the Department of Motor
Vehicles has announced.

San Francisco, with the third largest
county registration, accounted for
251,394 vehicles, an increase of 20,000
over 1947,

Department Director A. H. Hender-

son said the state total was an increase

of 282,437 wvehicles over 1947, or
approximately 7.5 percent. Fees were

paid on 4,158,843 vehicles and 57,689
were exempt. :

LLos Angeles led all counties in the
State with 1,720,353 registrations, al-
most as many as the latest available
combined figures for Washington,
Oregon, Nevado, Utah, and Arizona.
The Los Angeles increase over 1947 is
128,151.

Alameda County was second with
263,733 registrations.

California’s smallest couaty, Alpine,
registered 455 vehicles in 1948; only
127 in 1947.
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Ou nt ROd d Marin Completes Its Ffrsf |
_ y Federal Aid-Secondary Highway
| By CARL P. CLOW, Road Commissioner, Marin County

SHORTLY ArreR the end of the war, the
County of Marmn embarked on a pro-
gram of improvement-of the more im-
‘portant county roads with highest
priority to the modernization of the
highway from Point Reyes Station to
Novato, a distance of 19 miles. Tlus
route, now designated FAS-879, is used-

“mainly as a farm-to-market road with
constant hauling of feed and supplies to
the coastal area and return of milk and
other products to metropolitan areas
via connection with U. S. 101 at
Novato.

“Through the cooperation of the
State of California and the Public
Roads Administration of the Federal
Government, Marin County has com-
pleted its first project under the Fed-
eral Aid Program, covering moderni-
zation of the westerly 10 miiles of the
Point Reyes Station-Novato Road.
Construction was started May 6, 1948
and completed November 4, 1948. Pre-
liminary surveys, preparation of plans

N

Looking westward af rock cul, where radivs was increasad from 85 feet to 250 feet

tooking oastword ot rock cut. where double reverse curve was eliminafed and estiimates and construction cﬂgi.

: neering ‘were handled by Albert E.
Borgwardt, Consulting Engineer of
Mill Valley, under the direction of the
author. -

The road originally consisted of an
‘oiled or road-mixed surface of width
varying from sixteen to eighteen feet
with narrow shoulders for a distance
of 12V miles eastward from Point
Reyes Station, from which point on
into Novato the paving is of concrete.
It is planned to continue improvement
eastward at an eacly date. The align-
ment was not changed matenally ex-
cept for two heavy rock cuts in one of
which the radius of curvature was in-
creased from 85 to 250 feet and in the
other a double reverse curve was elimi-
nated. Alinimum radivs of corves was
lheld to 250 feet excepr at intersections.
‘Grades were altered where necessary
for adequate sight distance and in one
location, about one and one-half miles
# ...Conlinved on page 40
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H:ghway to Be Built on
Sandspit in Humboldt

\nterestmg Job

By L. R. REDDEN, District oﬁ‘.ce Engineer

A uniT of the Redwood Highway is
to be constructed across a uniform,
nearly level sandspit 4,500 feet long
during the 1949 construction season.
The site of the proposed construction
1s Freshwater Lagoon Sandspit, along
the Northern California Coast, about
forty miles north of Edreka.

On April 1st, Director of Public

Works C. H. Purcell awarded a $668,-
708 contract for this project to Piombo
Construction Co., San Francisco.

The present road in the area serves
at Jeast two important purposes: it is
the only direct coastal route into the
Crescent City area from Central Cali-
fornia, and it passes through a large
tributary area in which logging and

lumbering operations form a large and
vital industry. Traffic contributed by
those operadons form an important
part of the over-all traffic carried by
the road.

The sandspit has always been an ob-
vious route of coastwise travel In a
terrain, that is composed of rugged,
densely forested mountains. The spit
must have been used by early Indiaos
and for many years, following the ad-
vent of pioneer white men into the
country in 1849, it was the main route
of land travel up and down the coast.
It was only when roads began to. be
built that the travel route was moved
inland to locations more secure from
possible attacks by the ocean.

Pioneer Route

Freshwater Sandspit was used as the
main route of land wavel up and down
the coast until the middle 1880’s, when
Humboldt County constructed the
first road in the area. That road was
located away from the sandspit around
the east side of the lagoon, climbing
to a highland prairie and then dropping
into Redwood Creek Valley. The road
was used until 1919, when it was relo-
cated as a state highway to its present
location.

Even before the 1919 relocation, the
state’s engineers gave serious thought
to construction via the sandspit. As
early as 1914 such a route was investi-
gated and surveyed. It would possibly
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Fresbrwober logoon o isan from Lookeuwt Poini, The sandspli dg thawn on the n'g-l-.r and o p-nrh'n:rrl ol the wxisting Ju“ hway an I

have been adopred. However, the mar-
ter of gewring around Lookout Point,
at the norch end of the spir, involved
such prohibitive costs for that day as
to rule oot further considerarion of
the roure.

l'urther consideration of the sand-
Spit route was again studied i 1932,
and again d]'q-p]'u:d.

Muany Bad Curvas

""l Tlr'::_" _'n Cars -'H:flli'l_‘ "-‘i‘ilrllt .'ll'l ar [I
1T WS "'.'lti".'l!r Th.lt tl'lL' l_'\,lb-rl.lg |'||‘lei'|—
Way wis f;'nﬂ |J:L':J|||ilig iJI'.Ith!L‘!L: En
view of the increasing iraffic, both
passenger and freight, carried by the
road, Much of rhe route 15 o succession
of sharp radios curves, 43 of which
fall in the 800-foot to 200-foot radius
chiss, and nine of which contain more
J.|¢.y.|k.'l..'h u'r Jl:lgh: t|‘.|:l|‘| i rigil.t :!ng]f:
turn. Total amoounr of curvarare
amounts o approximately 3980 de-
grees, or more than eleven full cireles.
Grade is, in part, undulating and it
contains approximately one mile of
stecp, § percent to 7 percent grade, and
crosses bwo summits, The roadway is
narrow and offers almost no room fop

16

maneuvering in case of accidents. The
combination of o continuous succes-
sion of curves, steep grades, and slow-
moving freight vehicles makes passing
by fast-moving rraffic either hazardous
or virtually impossible. Such condi-
tions have hastened the obsolescence
of the road.

Studies Continued

As it became cvidentr that a beter
road would have o he provided, more
intensive continuing studies were again
undertalcen, beginning in 1942, to ser-
tle upon a rerouting. Reconstruction
along the present road was discarded
early n the stody. To obrmin an ac-
ceptable standard of alignment on the
gast side of the lagoon would require
very extensive stabnlization of fill foun-
dations and benching of curs, ar an
exorbitant cost and it would be im-
possible to eliminare eicher of the two
SUITIITHIES,

The only r!TFH.‘J'-j:II:';H.'T:il’.'.L["lI.i,.‘ FOUteE WS
via the sandspit. Such a route offercd
numerous desirable fearures not attain-
able on any other route, such as the
eliminacion of one summir ar Lookour

Poing, provisions for long stretehes of
ingent line where safc passing sight
distance would be available, the elimi-
nation of all short-radius curves, and
a very large reduction in amount of
curvature.

Tide Observations

Ohservanons of the behavior of the
sandspit were begun, and measure-
ments taken o derermine what effect
the rides, the surf and ocean currents
had upon rhe permanency of the
beach. These observarnions and meas-
urements were made periodically, ac
the titne of the vernal and awtumnal
equinoxes, for a perniod of five vears,
It was found for thar period thar whi e
the """“'i."' foreshore was pE:'iln.ln.'.1||_'.
built up and degraded a few feet,
according to the season of the year,
there was no messurable change in the
crest, or cenwral part, of the sandspar.

Orther facts were also determined
abour the sandspir. Ir varies in width
from 300 feer to 700 feet. Most of the
crest lies between elevanons 21 and 23
above sea level, with the northerly
1,000 feet at elevanion 25.

California Highways



Lagoon Sometimes Floods

The watershed tributary to the la-
goon is a little less than two square
miles, including the 0.43 square mile
occupied by the lagoon. The runoff

~that accumulates in the Jagoon ordi-
narily escapes either by evaporation or
by percolation through the sandspit.
Very occasionally, in periods of heavy
rainfall, when the inflow is much
greater than the loss by percolation
and evaporation, the lagoon waters rise
to such height as to overtop the spit.
The most recent occurrence was in
1938, when a breach about four hun-
dred feet long was made by escaping
waters near the southern end of the
‘spit. At present this part of the crest
lies between elevations 18 and 19.

Although the crest of the spit varies
berween elevations 18 and 25 above sea
level, the surge or run of the surf oc-
casionally carries water over the crest
into the lagoon, and on rare occasions
the surge develops sufficient force to
roll ocean-borne drift logs, stumps, and
occasionally whole trees, two feet,
three feet, and four feet in diameter,
- up onto the spit and even over it into

the lagoon. Evidence of this force is

the large amount of float strewn on the

spit.
» Design of Project

Studies and observations have led to

the conclusion that such surf action oc-
. curs primarily near each end of the
spit, and is less pronounced in the cen-
tral part. It has also been concluded
that the force of the surge is prerty
well spent by the time the crest of the
spit is reached, and that with reason-
able protection, damage to the road-
way can be prevented. '

As a result of all the investigations
and studies that have been made, the
project-has been designed on the fol-
Jowing bases:

1. Construct a two-lane roadbed on the
sandspit on a level grade, at elevation 30
above sea level, entirely on the lagoon

side of the crest of the spit where the force:

of any surge of the tide will have been
Jargely dissipated.

2. Construct wide protecting berms out-
side the central roosdbed. Should surf ac-
tion begin to erode the berms, there will
‘be a period of time before the erosion
reaches the roadway, during which time
counter measures can be devised and exe-
cuted.

and Public Works

These photos show resiricting alignment and heavy hauling on the present highway
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Logs and debris have been carried onto Freshwater Sandspit by the ocean tide. White line shows where new highway is fo be constructed

A sample of some of the lorge drifts on the sandspit. Lookout Point and the existing bighwa):/ lie on the skyline in the right background
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3. Near the ends of the sandspit, where
surf action is expected to be more severe,
construct a heavy riprap—up to two-ton
stones—to serve as additional protection.

4. Construct a 6-inch by 6-inch concrete
box culvert through the fill across the sand-
spif to control the elevation to which water
level in the lagoon can rise. As it is ex-
pected that percolation and evaporation
will take care of ordinary inflow into the
lagoon, place @ removable plank bulk-

" head over the outlet end of the culvert, to
prevent plugging by surf and wind-borne
sand.

Lookaut Point Problem

The feasibilicy of locating the high-
way on the sandspit and the type of
design to provide for such location
have constituted the outstanding prob-
lems involved in the -design of the
project. There were numerous other
problems, the chief one having to do
with Lookout Point.

The problem at Lookout Point can

well be realized. The point is a head-
land some 1,100 feet long, rising
abruptly from a rather narrow beach
to a height of 260 feet above sea level.
Two alternatives for traversing the
point were considered: One, placing
the roadbed all in excavation, with cuts
extending 220 feet above grade; and
two, placing it almost entrely in fill,
which would require an expensive and
very heavy sea wall as protection
against the direct beat of the surf.

Two Alternatives

In the study of the two alternatves,

cross-secuons taken in 1947 were
superimposed upon those taken in
1932. No significant changes in ground
line were observable, indicating that
no significant erosion or washing away
of the point by the surf had occurred
in the intervening 15 years. The results
obrtained from four power borings in
the point, ranging from 107 feet to

136 feet below ground and extending
below probable cut slope lines, indi-
cated that, with proper benching of
the slope, stability for sucha high cut
could be reasonably assured.

‘These facts, plus the one that the
all-cut line was less expensive, was
slightly berter in alignment and in-
cluded in the form of the native ground
iself, a ready-made, proven natural
protection against erosion by the sorf,
resulted in the decision to adopt the all-
cut alternative. '

Three Benches Provided

The 220-foot high cut banks, as de- -
signed for the cut, are based on a 1:1
slope, with benches 25 feer wide at 60-
foot intervals vertically. It thus was
necessary to provide three benches in
this rather high cut slope. Some 376,000
cubic yards of excavation.occur in the
cut. Of this amount, all is used in the

...Continved on page 59

Centerline shows route of the proposed highway looking north along freshwater Sandspit foward Lookeuf Point
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d hu e n d Pd SS Phenomenal Changes Since . .
: : 8 ; Days of Mission Padres ' N

By HERBERT E. BELFORD, Resident Engineer, With C. P. MONTGOMERY, Collaborating

THROUGI—[ the deepening shadows of a
_ late September evening a black-robed
» figure is slowly plodding his weary
way up a winding dusty trail. Early
that morning he had set forth from the
", Pueblo of Los Angeles on his return to
his charges at the Mission San Fer-
nando and now, as darkness is over-
taking him, he has reached the top of
Cahuenga Pass. Before him is the
smooth valley of San Fernando and
across this valley, at the foot of the
mountains, his destination, the mission.
- In the shelter of an overhanging rock
in a small canyon, just above the trail,
the weary ‘padre seeks a night’s repose
before resuming his journey on the
- morrow. Little does he realize as he

" lapses into a deep stumber that his sleep
is to exceed that of Rip Van Winkle,
nor does he realize the changes that
will transpire while he reposes in the
shelter of the rock. :

Tranquil Mission Days .

The padre’s slumber is-undisturbed
as an occasional traveler, on foot or
on horseback, passes by on his way to

®16 (Eahuengu cPass

the other side of the valley or Wcstcrly Under the supervision of the fathers
along the south side of the valley on  at the mission across the valley, fields
his way to Santa Barbara, Monterey or  are being culuvated by the mission In-

‘other northern sertlements. , dians and the produce of their toil- is

BARRAM BOULEVARD 7O YINELAND AVENUL SECTION OF HOLLYWOOD FARKWAY
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Looking sou!heosfér!y olong completed freeway showing Barham Boulevard grade separation overcrossing

being transported on the backs of pa-
tient burros to market in the Pueblo of
Los Angeles. Gold is discovered near
the mission and more pack trains creep
back and forth through the pass, below
the sleeping padre.

Then late in February, 1845, the
Californians from the San Gabriel Val-
ley, led by Castro and Alvarado, hav-
ing defended the Pueblo of Los An-
geles from the invading Mexican Army
under General Micheltorena, meet the
invaders again in the two-day battle
of Cahuenga Pass. Supporting the in-

- fantry of Micheltorena’s forces is an
artillery battery of two cannons, while
the army of Castro and Alvarado has a

" . battery of three field pieces. For two

days of furious attack and counter at-
_ tack the battle wages, during which
‘one horse is killed and a mule seriously
wounded. The forces of Micheltorena
retreat to Mexico and the last vestige
of Mexican rule in California is gone.
"And through it all the padre sleeps.
Americans Come
The Americans are crossing the
. plains and the smooth valley to the
north is being cleared. Grain fields are
. replacing chaparral and cattle are graz-
‘ing where the antelope fed.

andl Public Works

The pack trail through Cahuenga

Pass is now widened to a steep, wind- -

ing, still narrow, dusty road off of
which the wagons of the rancheros
are crowding the slow-moving burros.
On the old trail of che padres, now the
El Camino Real, stages carry passengers
from the growing Pueblo of Los An-
geles up the coast through Santa Bar-
bara and Monterey to San Francisco.

Such travel is more than a trip; it s
an adventure. Brewer, in his book “Up
and Down California,” states that on
leaving Los' Angeles in 1861 the first
day’s trip of 11 miles took him to Ca-
huenga Pass. His only comment: “It is
not much of a pass.” The breaking
of a wagon wheel upon resuming his
trip next day probably -influenced his
opinion.

More Americans move inte the
valleys to the north. More of the
rancheros’ wagons are daily crossing
the pass, raising increasing clouds of
dust in the dry summer months and
finally, at the turn of the century,
noisy litde automobiles are making
their appearance, daring the dust of
the summer and the mud and ruts of
the pass in the winter.

Advent of Automobiles

Itis due to the advent of these gaso-
line buggies that the long slumber of
our padre comes to an end. These new-
fangled vehicles are more tempera-
mental than the donkey of the pack
train or the wagons of the rancheros—
much more exacting as to the condi-
tion of the roads they travel.

These contraptions are here to stay;
so there is nothing left for the Los An-
geles County Supervisors to do other
than provide roads more to the hkmg
of the automobile. Thus, having capit-
ulated to the demands of modern trans-
portation, in 1909 a grading crew is
moved up to the top of Cahuenga Pass, .
holes are drilled into the rock, loaded
with dynamite, and the resultant explo-
sion is the start of the transition of the
Cahuenga Pass of the padres to the Ca-
huenga Freeway of today.

Qur venerable . padre, awakening
from his long sleep, looks out over an
amazing scene. The valley to the north
is no longer a vast expanse of chaparral.
It is clotted with squares of apricot
and peach orchards, and green alfalfa
fields; only the mountains in the dis-
tance are familiar. To the south a city
is spread out below him. The people
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Complefed underpass structure for Lankershim Boulevard. This bridge strucfure carries the six-lone Hollywood Freewoy ond the double frack Pacific Electric Railway

are of a different race than those he
met on this trail in the past. Surely he
is-a stranger in a strange land.

Many Changes

The changes that have been wrought
in Cahuenga Pass and in the valleys at
cither end of Cahuenga Boulevard dur-
ing the 40 years since this road was
first paved are only slightly less start-
ling than those observed by the padre.
. The original paving, built by Los
Angeles County, was oil macddam,
built to the steep gradient and tortuous
alignment prevailing at that time.

Incidentally; the first wreck on this
'gmde occurred to a steam roller which,
getting out of control near the top of
the grade, careened craaly down to-
ward Hollywood, till it crashed into
a cut bank near the botrtom.

With the development .of the S'm
Fernando Valley and the growth of
‘Hollywood, this pavement which had
been the source of so much pride in
1910 became inadequate to carry its
rapidly increasing load. This area had
become a part of greater Los Angeles,
and it was under the Engineering De-

partment of the city that the pavement .

99

was rebuilt about twenty-five years
ago. .
Phenomenal Growth

The phenomenal growth on both
sides of the pass, following this recon-
struction, was responsible for the de-
sign and construction eight years ago
by the City of Los Angeles of the
southerly section of the Cahuenga
Freeway from the intersection of Ca-
huénga Sereet and Highland Avenue
to Barham Boulevard. This freeway
was designed to collect and discharge
the heavy flow of traffic to and from
the converging streets at either end
and carry it through the pass with
maximum speed and safety. The traffic

s carried in four-lane roadways lined

with concrete curbs and separated by
the Pacific Electric Railway.

As a continuation to the northwest
of the Cahuenga Freeway, now a part
of the Hollywood Freeway, on Janu-
ary 15, 1949, a 1.8-mile extension of
the Hollywood Freeway was com-
pleted and opened to traffic between
its former tecminus at Barham Boule-
vard and a new temporary connection
with Ventura Boulevard just westerly
of Vineland Avenue, consummating

1Y% years’ work at an expenditure of
$1,800,000.

Major Items of Work

Major items of work involved in this proj-
ect consisted of moving 7,000 lineal feet
of the Pacific Electric tracks to a newly
prepared grade between the Inbound and
Outbound Parkways, construction of o
grade separation stricture to carry the

" new six-lane freeway and double track of

the Pacific Electric Railway- over Lanker-
shim Boulevard, moving 270,000 cubic
yards of earth, installing 8,200 lineal feet
of 58-inch reinforced concrete steel water
pipe for the los Angeles Water Depart-
ment, installing 16,330 feet fo reinforced
concrete storm drains, ranging in size from
12 inches to 78 inches, constructing 164
Portland cement concrete storm drain
catch basins, installing 38,320 feet of
sprinkler system lines, erecting 16,000 feet
of chaoin link fence, constructing 43,970
feet of various types of concrete curbs and
dividing islands, and paving six 12-foot
lanes of concrete, 8 inches thick on 12
inches of imported subgrade material, the
top 4 inches of which was cement treated.

Work on this project was started on
June 13, 1948, by Peter Kiewit Sons’
Company and the progress was very
slow for the first three months due to

California Highways



Upper—Compleled freeway looking northeasterly from Barham Boulevard and showing fence construcied lo protect pedesirians. Lower—Looking northwesterly from
Barham Boulevard showing completed freeway with provision in the cenfer for rail ropid transit
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This is a closeup of the Barhom Boulevard separation structure completed some years ago under a Los Angeles city contract

nondehvexy of the 58-inch reinforced
concrete steel water line pipe which
was caused by a shortage of steel at
that time.

Construction Starts

Installation of the pipe was set up
in the special provisions as work item
No: 1 following clearing operations
and a lot of valuable time was lost wait-
ing for delivery of this pipe, the first
shipment of four lengths not being re-
ceived until September 19, 1947, How-
ever, construction operations were
started 1n earnest about September I,

1947, when the contractor began grad-
ing operations and the driving of 20,980
" lineal feet of steel piles for the Lanker-
‘shim Boulevard grade separation struc-
ture and the work has been in high
gear ever since.
‘ Durmg construction of the Lanker-
shim separation structure, traffic was
carrted over a detour one block west-
erly and the Pacific Electric trains
were carried over a shoo-fly con-
© structed adjacent to the southerly
‘bridge portal.
The main portion of the structure

was completed on July 29, 1948, and |

Pacific Electric trains routed over on
August 5, 1948, Grading and paving
operations on Lankershim Boulevard,
under the separation structure, were
started 1mmediately and. Lankershim

Boulevard was opened to traffic on

September 4, 1948.

24

Paving Operations

Concrete paving operations on the
Qutbound or North Parkway were
started on September 3, 1948, and upon
completion of asphaltic concrete off
ramps at Lankershim Boulevard and
Vineland Avenue the North Parkway
was opened to traffic-on November 12,
1948. Paving on the Inbound or South
Parkway was completed on December
30, 1948, and the entire project was

. completed and opened to traffic on

January 15, 1949,

The outstanding feature of this proj-
ect is the fact that practically its entire
length is on new location through open
country, approximately two hundred
feet northerly of Ventura Boulevard,
which carries about ninety thousand
vehicles per day, and therefore con-
struction went forward with very lictle
inconvenience to public traffic.

Probably the most difficult construc-
tion problems on the project occurred
in recoustruction of 800 feet of Ven-
tura Boulevard at the Lankershim Bou-
levard intersection where the existing
700-foot Portand cement concrete
pavement had to be removed and a 45-
inch R. C. storm drain, a 15-inch sewer
line, a 12-inch water main, an 8-inch
gas main installed across Ventura Bou-
levard, and the whole street area re-
paved to a new grade with 8 inches of
asphalt concrete on a {2-inch distinte-
grated granite subbase, while handling

the tremendous traffic loads mentioned
in the paragraph above.

Completion of this project has elimi-
nated the former traffic congestion at
Lankershim Boulevard and shortesed
the travel time berween Hollywood
and the San Fernando Valley. It has
also provided a splendid local business
area on Ventura Boulevard between
Barham Boulevard and Vineland Ave-
nue which is easily accessible to shop-
pers, sparing them the ever present Los
Angeles parking problem.

In All Kinds of Weather

Mountain Center

Division of Highways
Sacramento, Calif.

DEAR SIRS: | am a taxpayer in
Riverside County and own a business
and home on Highway 74, the Palm
to Pines Highway.

| wish to commend the State High-
way Department for the wonderful
job it has done in keeping the road
open through this last heavy snow-
fall; the boys worked night and day
in subfreezing weather so the public
could use that beautiful highway.

[ especially refer to Chet Jolly, the
foreman, and his crew, George,
Mike, Joe, and Andy.

Yours truly,
CARROLL R. BUSCH

California Highways



New Section of Divided Highway
Between Livingston and Atwafer

S 99

By A. N. LUND, Assistant District Construction Engineer

N OCTOBER, 1948, a contract was ap-
proved and construction operations
were started on two additional lanes of
Portland cement concrete pavement,
5.7 ‘miles in length, between Atwater
-and Livingston on U. S. Highway 99
in Merced County, which will consti-
tute another link toward the comple-
tion of this route as a divided highway.

The project connects on the north

with a four-lane underpass under the.

Southern Pacific Railroad which was
completed in 1940, and to the south
there remains a gap of less than three
miles through the city of Atwater, to
the end of a 12-mile section of divided
highway which starts about five miles
south of Merced. The new construc-
tion parallels the existing highway and
the Southern Pacific Railroad on the
northeast on a rangent for the entire
length except for a short distance
where connection is made in Living-
ston to the underpass job. The country

traversed is rolling orchard and vine- .

yard land with sandy soil.

Serves Livingston

The new construction will consist of
balanced grading without imported
borrow, two 12-foot lanes of Portland
cement concrete pavement on four
inches of cement - treated subgrade
using the existing sand soil, two and
three feet wide plant-mixed surfacing
borders on 0.5 foot of untreated rock
base, 0.76 feet thick at the shoulder
point and tapering to meet the outside
slope. An outer highway of 0.25 feet
plant-mixed surfacing on 0.5 feet x 24
feet untreated rock base is to be con-
structed to serve traffic within Living-
ston.

The natural drainage on this project
is from northeast to southwest and
across the highway. To the southwest
the highway is paralleled by the South-
ern Pacific Railroad and through the

_entire length of this section there are

no openings under the railroad. During
heavy storms the existing highway has
been known to flood in several loca-
tions. However, within a short time

after the storm subsides, the sandy soils
absorb this water.

Drainage Problem

_As this job is adding a considerable
runoff due to the more than doubling
of the pavement area, drainage has be-
come a problem and in order to over-
come this the district in constructing
some thirty sumps. These sumps are
not new in drainage work and have
been constructed by the district in
various locations, the most recent be-
ing in the section lying between Mo-
desto and Keyes. However, the plan
we are now using In their construction
is being borrowed from District VI
which is a considerable refinement on
the sumps originally placed in Dis-
trict X.

These sumps will consist of a §-foor
diameter hole bored to hardpan at a
depth of 15 to 20 feet and backfilled
with filter rock, %-inch x No: 4, with -
a vertical 12-inch perforated metal
pipe placed in the center and extend-
ing from about 6 inches below the

Looking toward Livingston from south city limils showing new four-fane divided highway
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This is a view looking southaosterly from Livingsfon, showing new improvement on U. 8. 99

ground surface to within a foot of the
bottom of the sump. An intake struc-
ture to collect silt is to be built by
using 36-inch corrugated metal pipe
3 feet long with necessary side open-
.ings, concrete botcom and wood cover.
It is planned to clean the sump occa-
sionally by jetting the silt from the fil-
ter rock into the ceanter perforated
pipe and removing the sile therefrom.

Limited Access Freeway

As the project is a freeway with lim-
ited access, a fence is being constructed
at the option of the State for the entire
length of the job, including returns at
.county road intersections, in order to
restrict access to legal openings. Bor-
dering agricultural land, the fence is
to consist of five barbed wires on steel
posts and through the urban sections
- a chain link fence will be used.

- This section of highway is one of
. the busiest of U. S. Highway 99 and
in 1948 the estimated daily average
traffic was 7750, with a peak hour vol-
ume of 660. ~

The right-of-way involved in this

project included 64 parcels. Nineteen
parcels involved improvements consist-
ing of five motels, four service stations,
three cafes, three stores, one commer-
cial garage, one church, fourteen
dwellings, and nine cabins, all of which
required removal. '
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Church Moved

The church, which was a fairly large
Catholic Church, had faced this high-
way for many years. The resident
priest when first contacted explained
that because of this location on the
highway the church had atwraceed
many tourists who otherwise might
not find a place to worship. However,
it was possible to secure a lot which
still left the church in good view of
the highway, and since the move has
been completed and the parish house,
located beside the church as it was
originally, the priest has expressed
complete satisfaction with the new set-
up, which was very gratifying to the
right-of-way department.

Under 13 parcels, the owners moved
the improvements. Under three par-
cels, the State purchased the improve-
ments and Jater sold the improvements
on two parcels, whereas the third in-
volved improvements with no salvage.

The improvements moved by the
State consisted of a church, rectory,
store with service sration facilities,
three cabins, cafe, and orange stand.

* Between Atwater and Livingston the
frontage is 90 percenc agricultaral.

Three properties only had improve-
ments which had been purposely con-
structed far enough back from the
highway to allow for widening. They

consisted of a 14-unit motel, a 10-unit
motel, and a manufacturing plant.

Major Canstruction Items

The major items of the job copsist
of 81,000 cubic yards roadway excava-~
tion, 92,000 square yards compacting

-original ground, 85,000 square yards

mix and compact cement-treated sub-
grade which will require 3,100 barrels
Portland cement, 40,000 tons uncreated
rock base, 6,750 tons mineral aggre-
gate (plant-mixed surfacing), 345 tons
paving asphalt, 18,900 cubjc yards
Class “B” Portland cement concrete

(pavement), 13,230 each pavement tie

bolt assemblies, 122 cubic yards Class

“A” Portland cement concrete (struc-

tures), 330 cubic yards Class “A” Port-
land cement concrete (curbs and gue-
ters), 270 each concrete barrier posts,
6 miles new property fence.

The total cost of this project is esti-
mated to be approximately six hun-
dred fourteen thousand dollars.

The work is under contract to Guy
F. Adkinson Company of South San
Francisco. The job is being supervised
by George Barry, Resident Engineer,
under the general direction of C. E.
Waite, District Engineer, and M. C.
Fosgate, District Construction Engi-
neer.
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Maior Project

Monterey Overhead in Fresno
Eliminates Crossing Hazard

By P. A. BOULTON, Associate Highway Engineer, and
T. W. ROGERS, Associate Bridge Engineer

Foa THOSE MOTORISTS who regularly

_used the Cherry Avenue crossing for

a south entrance to Fresno, the opening
of the Monterey Street QOverhead to
traffic on December 22, 1948, must

‘have been particularly gratifying. It

was not an uncommon sight to see ve-
hicular traffic backed up for three or

four city blocks during peak traffic
- periods when long slow freight trains

were passing this crossing. _

The elimination of this crossing
brought to an end one more danger
spot in our highway system; this one
having a particularly unsavory past.
This crossing had been the scene of
many accidents with several fatalities,
numerous injuries, not to mention ex-
tensive property damage. Several seri-
ous accidents occurred at this crossing
during the time the new project was
under construction,

The project required the construc-
tion of 1.2 miles of freeway censisting
of four-lane and six-lane divided high-
way, two major structures as described

later in this article and the necessary
on and off ramps and approaches.

Church Moved
One of the contract bid items of the

_ project was to move an 1,800-ton brick
church some 900 feet to a new loca-

tion. This moving job attracted con-
siderable interest, the details of which
were covered by an artcle 1o this pub-
lication in February, 1948.

The pavement for main line traffic
was eight inches of Class “B” (5 sack)
Portland cement concrete over 1.8 feet

of approximately 80 bearing ratio select

material, the top four inches of which
was stabilized with 4 percent cement.
The ramps and speed change lanes
were constructed of plant-mixed sur-
facing over cement treated base.

A 36-inch steel inverted siphon ap-
proximately 250 feet long was used to
carry an existing irrigation line under
the depressed section at California
Avenue.

Practically all areas not used for
travel were cultivated and equipped

~with a sprinkling system to provide for
future landscaping which is planned to
be done under a separate contract to
be let in the near furure.

Quter Highways

The 30-foot asphaltic concrete pave-
ment between Church Avenue ‘and
Cherry Avenue which has served as a
portion of Highway U.S. 99 since 1934
was reduced to two 12-foot lanes and
serves as an outer highway along the
easterly side of the new freeway.
There are business houses, motor
courts and drive-in eating places served
by this road.

Along the westerly side of the free-
way between Cherry Avenue and. Cali-
fornia Avenue, an outer highway was
constructed to give access to the south-
west section of Fresno.

San Benito Avenue Channelization

Before the new road was opened to
traffic, some anxtety was expressed by
local people that accidents would occur
at the northerly end of the project be-

Lacking from west end of California Avenue overcressing. California Avenuve off-ramp af left and on-ramp ot right. fulure West Fresno ¥
Bypuss will pass undar first and third span of structure of Jeft center
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Intricate sfairway conslruction at G Street crossing of southbound Monferey Street overpass siructure

cause of the rapid transition from free-

way spéeds to city driving conditions.
Indications are, however, that the in-
tersection is properly channelized and
that the speed change signing is ade-
quate because after the usual confusion
of the opening day, traffic has pro-
ceeded through the intersection with-
out delay and without accident.

Two major bridge structures were
built as part of the contract. They were
the California Avenue Overcrossing
and the Monterey Street Overhead.

California Avenuve Overcrossing

. The Californga Avenue QOvercrossing
was the smaller of the two structures,
costing approximately $100,000, in-
‘cluding adjacent drainage and pumping
facilities. It permits local vehicles to
pass over the new highway, and pro-
vides a route by which traffic to and
“from nearby areas can make connec-

28

tons with U. S. 99 without conflict
or delay.

The overcrossing is of a reinforced
concrete slab rigid frame design and
is composed of two 64-foot spans. In
addition to the 28-foot clear roadway
width, a safety curb and a five-foot
sidewalk were provided along the two
sides. The structure. was founded on
spread footings.

Three of the four abutment. wing
walls were Jaid out on short radius
curves which complicated the form
work. Plywood forms were used for
all exterior surfaces on the entire over-
crossing, thus lending to the pleasing
appearance of the separation.

The depressed section of the main
highway, over which the structure
passes, was drained by a system of con-
crete pipes leading to a reinforced
concrete pumphouse. The pumphouse
was located just south of the overcross-

ing and at the west side of the highwayv
and contains two electrically driven
15-horsepower centrifugal pumps cap-
able of delivering 2,700 gallons per
minute together. Although the excava-
tion for the pumphouse was 30 feet
deep, no shoring was required nor was
ground water encountered.

Monterey Street Overhead

The six-lane Monterey Street Over-
head was situated at the north end of
the project and cost approximately
$760,000. Roughly, it forms the shape
of a “Y” with the stem pointed north
toward central Fresno and the other
ends curved southeastward to Bakers-
field. Actually the bridge is two struc-
tures, the East Lane and the West Lane,
which touch along the stem, but are
not otherwise connected.

Golden State Highway traffic is car-
ried over “H” Street, “G” Street, and

California Highways



Looking southerly at Californic Avenue overcrossing. Wide separation between lanes allows far lafer construction of West Fresno Bypass

nine main line and yard tracks of the
Southern Pacific Company. In addi-
tion, the two southerly spans of the
West Lane are designed to pass over
the proposed highway known as the
West Fresno Route, which is being
planned to skirt the Fresno business
district. -

The East Lane was 882 feet long
consisting of 14 spans and the West
_ Lane was 1,128 feet long containing 19
spans. Each lane provides a clear road-
way width of 36 feet and a six-foot
dividing island separates them along
the parallel section. Along the west side
of the West Lane a four-foot sidewalk

is provided between the stairways
down to “G” Street and “H’" Street.

Piers on Spread Footings

The piers were founded on spread
footings and consisted of two or three
rectangular concrete columns, depend-
ing upon the skew. Except for the span
over the railroad tracks, the super-
structure for each lane consisted of six
concrete tee beams.

Ten steel plate girders carry both
lanes over the railroad tracks. The
girders are 116 feet long, six feet deep
and each weighs 25 tons. The erection
work was coordinated to avoid delay

to main line trains, Only five days were
required for erection of girders and
their cross braces, and the riveting was
completed in another four days.

To simplify the finishing operation
and improve the appearance of the
structures, the contractor elected to use
plywood forms on all of the outer
girder and column faces. As a result
the appearance and fimish of the
exposed concrete surfaces is very
pleasing.

Major Items

At the north end of the structure

the bridge passed over an asphalt paved
... Continved on page 50

Looking southerly from east end of Colifornia Avenue overcrossing
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etallic lapes

Experimenfs Show Need
For New Specifications

By GLENN MbRGAN, Assistant Physical Testing Engineer, qnd

WOVEN'METALLIC TAPES are used by

-the enginecrs of the California Division
of Highways at the rate of approxi-
mately one thousand six hundred per
year. These useful measuring tapes are
desirable in many places where great
accuracy is not required and where its
inherent flexibility is of advantage for

“use in wooded country as well as in
urban areas where tapes are subjecrt to
considerable wear from traffic.

In an effort to secure the best pos-
sible tape consistent with economy
in price, the stores department has
turned to the laboratory to investigate
the commercial tapes now obtainable,
to test these tapes in 2 manner con-
sistent with field use and rto derive
tentative specifications whereby their
purchase might be made in a rational
manner irrespective of brand names.

The first step in analysis was to de-
termine what physical properties a

Fig. 1 Fig. 2
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M. HARRIS, Stores Engineer

metallic tape should possess and then to
set up tests to cover these properties;
finally to determine the variation per-
missable in order to provide a high
grade article consistent with present
manufacturing practice and to poiat
out deficiencies.

Resistance to Wear

Among the many . physical proper-
ties that determine the quality of metal-
Jic tapes, probably the major factor is
resistance to wear. By the very nature
of its use, the tape that withstands wear
the best is obviously the best qualified
for purchase, provided the cost per
hour of useage is lower than a com-
petitor’s. Other factors that should
be considered are accuracy, tensile
strength, readability as shown by
height of numerals and color contrast
as well as general construction to with-
stand various field conditions.

In order to determine wear resist-
ance it was necessary to devise a ma-
chine to simulate field conditions. Re-
search in testing methods and inquiry
among the trade failed to produce any
record of tests that could be evaluated
numerically and comparlsons made on
a rational basis.

As a result of several conferences
among Inrerested parties and various
attempts to use existing testing equip-
ment, an accelerated testing device was
developed.

Testing Device

This device consists essentially of a
system of standard abrasive wheels
over which a 10-foot section of the
tape is guided from one wheel to the
next by means of hardwood dowels.
The tape is sewn together by hand
with stout. linen thread to form an
endless belt. A half twist in the belt

reverses the tape at each revolution,

which wears the tape uniformly on
each side. The system is so devised that

the central wheel revolves with the
tape in one direction and against it in
the other. Figures No. 1 and 2 show in
detail the construction of this machine.
A saturated sponge is placed in con-~
tact with. the bottom or idler wheel.
The test is run wet for two reasons; it
is more severe when wet, and a slight
excess of water keeps the wheels from
clogging up which would change the
rate of abrasion. A small motor drives
the tape at 380 feet per minute, or
approximately 4.3 miles per hour;
slightly faster than obtained under field
conditions. '
A predetermining counter is at~
tached to the driving wheel which
turns off the machine at any number
of cycles desired. A toggle switch is
connected to the lower, or idler wheel,
in such a manner that when the tape
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breaks, the switch will open and the
motor shut off.

Procedure

Three sections of tape, each 10.2 feet
in length are cut from the test tape.
Each section is measured over a nine-
foot gauge length, avoiding the spliced
area. This . measurement is recorded to
0.005 feet using a three-pound tension.
The tapes are then sewn together with
stout linen thread in such a manner that
there is a half twist in the endless belt
thus formed. It is usually necessary to
resew the splice once during the test.
Samples are dried over night at 120
degrees Fahrenheit and weighed to 0.01
gram. They are then placed on the
machine as pictured in Figure 1. The
sponge is saturated and clearance
allowed for the automatic shut-oft
* switch to operate. Samples are removed
at 1,500, 3,000 and 3,500 cycles, washed
gently, dried and weighed. The aver-
age loss of weight of three samples are
recorded to 0.5 percent. Any sample
obviously in error should be discarded
and rerun. A cycle is defined as one

" complete revolution of the tape. After
completion of the test, the change in
length due to abrasion, both wer and
dry, is measured.

Canclusions

Typical results from four different
tapes are shown in Table No. 1. Figure
No. 3 shows in detail the progress.of
the loss in weight due to abrasion plot-
ted against the number of cycles.

“Figure No. 4 shows before and after
" pictures of the samples tested at the end
‘of 3,500 cycles. _

Sample No. ¢ is decidedly. inferior
due to the high abrasion loss and to the
fact that the reinforcement, composed
of round wires woven lengthwise of
the rape, broke easily. These broken
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wires made the tape very disagreeable

to handle. :
Accuracy of all of the tapes tested

were such as to be within reasonable

limits consistent to the use which “rag”
tapes are usually put. Of all the samples
tested, No. 1 and No. 2 are superior in
respect to abrasion.

) ... Continvad on page 47

1 2

Accuracy, 50-foot length  50.035° 50025
Tensile strength, pounds

TADE snsnnminas . 110 165
“Fingerring ... 75 75
Abrasion ‘

Loss in weight at 3,500

cycles 24.5% 17.2%

TABLE No. 1
- Samnple number
3 ¢ ) I  — z . 3 4
50.055° 50.010° Change in length due to ‘
. ’ abrasion

125 155 . Wet s FA5% . —05% -05% . +.60%
85 : 70 Dry e =259 -=25% —35% +.30%

Width oo %" % o/16" %"

Height of numerals.. 7/16" 5/16” . WK B
35.4% *475%

* No..4 failed at 1,500 cycles.

and Public Works
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alibu Project

Improvement on Coast
Highway Traffic Benefit

By RAY A. COLLINS, Associate Highway Engineer

ANOTHER waffic bottleneck in the
Coast Highway is now in process of
being eliminated. Construction was
started November 15, 1948, under a
half-million dollar contract, for the
improvement by widening and resur-
facing of the Coast Highway from
Malibu Creek to Las Flores Creek, a
distance of 2.9 miles. This improve-
ment starts about 500 feet westerly of
the Malibu Creek Bridge where the
recently completed four-lane divided
highway connects with the old 30-foot
wide three-lane pavement.

At this location a delightful vista
meets the eye. To the north, colorful

fields of flowers to supply the florist
trade extend to the banks of Malibu
Creek, where, on a high eminence,
against a background of rugged moun-
tains, glisten the white walls and tur-

rets of the old Rindge mansion, now a.

monastery of the Franciscan Friars.
From Malibu Creelk to Las Flores
Creek, fine homes and deluxe motor
hotels are scattered along the north
side of the road, while on the south
side are imposing beach homes sup-
ported on piles sunk into the ocean
sands. Just west of Las Flores Creek,
on the north side of the highway, an
outer highway is flanked by the Los

View from Carbon Point looking easterly and showing widening operations in progress
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Angeles County sheriff’s office, the
post office, and many attractive stores
and rescaurants. This is the nearest bus-
iness center for the celebrated Malibu
Beach Colony of the Hollywood movie
stars.

Bridge Widened

The existing Malibu Creek Bridge is
being widened approximately 20 feet
for its length of 537 feet by means of
16 reinforced concrete girder spans set
on reinforced concrete pters and abut-
ments. The finished structure will have ”
two 26-foot clear roadways separated
by a central dividing strip formed by
two lines of concrete curbs' spaced
four feet apart, with a planting strip
between them. This bridge, when
completed, will have five-foot wide
concrete sidewalks and ornamental
concrete handrails. To install the foot-
ing foundations for this bridge, attempt
was made to dewater the creek by
means of well potats. This was not
successful because too many large
boulders were encountered. Trenches
for each pier were dug by dragline
methods, and pumps were installed to
overcome the water problem. -

The existing bridge at Coal Creck
will also be widened 20 feet on the land
side of the highway. This bridge has
a span of 22 feet. Due to alignment
improvement on the inside of the curve
around Carbon Point, the bridge over
Coal Creek requires extension only on
one end.

Central Dividing Strip

" From the westerly end of the present
improvement at Malibu Creek for
about one-half mile, a central dividing
strip will be formed by doweling con-
crete curbs spaced four feet apart to the
existing concrete pavement. The exist-
ing concrete pavement 30 feet in width
will be surfaced with plant mix of
varying thickoess. Additional pave-
ment width to provide a paved road-
way 77 and 84 feet in width between
curbs will be obtained by placing four-

California Highways



Upper—Showing oil freaiment of portion of sandy slope where widening was carried out along high cul bank eosterly of Malibu Creek. The dark portion of the cuf
slope indicafes the porfion that has been oif freated. Lower—Looking easferly along the Coast Highway, showing widening operations under way on Malibu Creek Bridge

inches of plant mixed surfacing laid on
{6-inch thicknesses of selected pave-
ment base material treated with Class
C medium seal coat.

and Public Works

The selected material used for the
pavement base course is being exca-
vated from the cut on the north side
of the highway at Carbon Point. After

the removal of about 2,500 cubic yards
of unsuitable clayey overburden above
elevation 100 feet, the material from

... Continved on page 59
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To Anderson Is Freeway

U. S. 99 From Cottonwood

. By J. H. CREED, Associate Highway Engineer

Oj\z DECEMBER 23, 1948, another five-
- mile section of modern highway was
added to U. S. 99 with the completion
of work on the Cottonwood to An-
derson relocation in southern Shasta
County. This section of the Pacific
Highway was constructed in 1923, and
was entirely adequate for the 35 miles
per hour speed limit and the light traffic
of the time. However, it has long since
been obsolete, and has been scheduled
for reconstruction for some time, but
the war and Jack of funds have delayed
the work untl now.

_ The old highway consisted of a
Portland cement concrete pavement 15
feet wide "and five inches thick, to
which has been added three feet of
bituminous treated borders. No at-
tempt had been made during construc-
tion to reinforce the subgrade, which
consisted of local material with me-
diocre bearing value and high plas-
ticity. Under modern heavy traffic the
concrete was progressively breaking
up, and maintenance cost was very

high.

Yo Rec? Blury ﬂ

Sharp Curves Eliminated

The old alignment, particularly over
the hill in- the middle of the project,
was indirect and had thirteen curves,
many of which were sharp with radii
of only 300 fect. Sight distance was
severely restricted due to the horizon-
tal and vertical curvature, and attempts

to pass slow moving trucks on the short
tangents were hazardous. In spite of
posting for safe speeds of 30 miles per
hour many accidents occurred on the

.notorious Cottonwood Hill.

In contrast, the new highway is on
a much more direct location, with only
two flat curves with raddi of 30,000

End of four-lane highwoy on north side of Coffanwood Hill. Anderson ot far end of highway
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Upper—herial siew ibawing ald, winding read on lell and new highway an right aa top of Cotanweod Hill. lower—Four-lone divided highwoy inte Cottanvoad
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View of new highway enfering Anderson. Bridges across Anderson Creek in background

feet and 3,000 feet between Cotton-
wood and Anderson. The minimum
sight distance on two-lane sections is
1,900 feet, which was achieved by a
vertical curve 6,600 feet long over the
top of the hill. Where sight distance
was restricted on the north brow of
the hill a section of four-lane highway
with center division strip was con-

structed.
: New Location Shorter

The new location is 0.32 miles
shorter ‘than the old highway, and
driving time has been almost cut in
half. Several people have commented
on the noticeable difference in driving
time, and it has been stated by some
that- when driving from Cottonwood
to Anderson on the new highway,
they are in Anderson before they are
hardly aware they have left Cotton-
wood. ‘

Through the town of Cottonwood
a full street section was constructed
with four driving lanes, parking lanes,
-curbs and gutters, and central median
* strip. The section of new highway
entering Anderson is also four-lane
divided type. Although the remainder
. of the project is a wide two-lane high-
way with 12-foot driving lanes and
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eight-foot shoulders, it is designed, and
right of way has been acquired, for
furure expansion to a four-lane divided
highway throughout.

Except through Cottonwood, access
rights have been acquired, and the
highway is a freeway with access at
designated points only.

Cost $630,000

Pavement consists of three inches of

plant-mix surface on six inches of -

cement-treated base. The subgrade is

reinforced with 15 inches of select

imported borrow having high bearing
value, low plasticity and low swell.
Principal construction items con-
sisted of 290,000 cubic yards of
roadway excavation, 190,000 tons of
imported borrow, 30,000 tons of ce-
ment-treated base, 19,000 tons of plant-
mixed surfacing, and 2,000 cubic yards
of portland cement concrete. A double
122-foot flat slab bridge was con-

structed across Anderson Creek at a

cost of $60,000. Total cost of construc-
tion was $630,000.

The project was scheduled for com-
pletion in the early summer of 1949,
but due to the contractor’s exception-
ally good organization and prosecution

of the work, was completed on De-
cember 23, 1948, coming as a welcome
Christmas present for the traveling
public.

Construction Record

An illustration of the efficient prose- -
cution of the work is revealed by the
following incident. One of the -con-
crete box culverts to be lengthened
was a 12 feet x 6 feet box culvert
serving a major canal of the Anderson-
Cotronwood Irrigation Districe. This
culvert was to be lengthened 37 feet
without interfering with the flow in
the canal. This meant that the work
must be done before the water was
turned into the canal in the spring or
after it was turned out in the late fall.
To have waited until fall would have
seriously affected the planned comple-
tion of the project in one season. Nor-
mally ‘water is turned into the canal
late in March. Bids were opened March
31st. The contractor’s representative
immediately asked the district manager
when water would be turned into the
canal. The answer was in eleven days.
The site of the extension was soft mud
which had to be removed and replaced

... Continved on page 38
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Weitchpec Span

THE SUPERSTRUCTURE of the new
“Klamach River Bridge at Weitchpec in

Humboldt County has now been com-
pleted to the point where heavy traffic
can be routed over the new structure.

The old bridge with its narrow
width and hazardous sharply curved
approach on the north end has for
years formed a barrier to the develop-
ment of the Klamath River Valley in
this section. In addition to the very
difficult norcth approach, the old sus-
pension span has for years been posted
for a 10-ton gross limit for all traffic.
The cantilever stee! bridge, costing a
total of $650,000, therefore, will re-
move the bottleneck at this point on
the river.

The new structure is a 500-foot steel
cantilever deck truss, constructed on a
new alignment slightly upstream from
the confluence of the Trinity and
Klamath Rivers near the town of
Weitchpec in the Hoopa Reservation.
Owing to the fact that construction
was started during the period of steel
shortage, the work was divided into
two contracts. The substructure con-
tract was completed in 1948 and the
superstructure work will be completed
this spring.

The substructure consists of two 90-
foot reinforced concrete piers and two
U-type reinforced concrete abutments.
The footings of the piers were founded
on bedrock and rock was also found
in the foundations of the abutments.

The superstructure consists of two
103-foot cantilever spans with a main
span of 294 feet; a 26-foot roadway is
provided with two sidewalks.

The serucrural steel deck truss was
erected by caatilever method and pro-
ceeded very rapidly. The south half of
the bridge was erected first and the
north half was erected and moved into
final position by means of four 50-ton
hydraulic jacks to make the closure
between the two extended arms. The
jacking operations and the pinning of
all the center connections were accom-
plished in a total time of only two
hours.

and Public Works

By ALTON F. KAY, Assistant Bridge Engineer -

New Bridge on Klamath
River Carrying Traffic

These are views of new Klamoth River Bridge at Weitchpec in Humboldf Counfy

" The structural steel had a roral
weight of 618 tons. It was erected dnd
riveted within'a period of 10 weeks by
Judson Pacific Murphy Corporation,
without a loss of time accident. The
substructure work was done by Clif-
ford A. Dunn, of Klamach Falls, and
the superstructare portion of the con-

tract was done by the Guy F. Ackinson
Company of San Francisco.

The structure was designed and
erected under a bridge department
contract under the direction of F. W,
Panhosst, Assistant State Highway En-
gineer, and the author.
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The impression of some laymen is that when a bridge is required it is only necessary to contact the Bridge
Department which immediately withdraws from a pigeonhole o standard plan that will fit a given number of cir-
cumstances. Some people would assume that a request for « bridge would cause it to be drawn without delay and

in complete form.

It is with the idea of clarifying these and other matters that the accompanying illustration was prepared,

entitled, ““Stages of Bridge Consiruction.”

Pictorially and in logical sequence it shows the many steps required to develop a bridge project from the
time of its inception and position on the budget until it is finally dedlcuted as a structure ready for the service of

California moforlsfs

Another interesting use of the picture is that copies of it have been urculufed in engineering schools to

demonstrate the department’s operations.

Id—-gi:ih"o‘ Trucker Gets Fine, Jail Term
-~ On Overlimit Charges

Lowell W Kloppenburg of Twin Falls, Idaho, dubbed the Overload King

. by state highway patrolmen, is in the county jail here with a total of 180 days

or a $500 fine facing him,

Kloppenburg, a trucker, was arrested Tuesday night on Stockton Road near
Ellk Grove by Officers Cather Jasper and Harry Starr.

‘They charged him with having a load weighing 107,400 pounds on his truck
when the state limit for this size vehicle is 76,000 pounds. They also charged him
with exceeding the length limit by six feet.

Captain ¥loyd Yoder dug into Kloppenburg’s record and reported:

Kloppenburg has been cited 15 times since January 17, 1947, for having loads

* which exceeded the limit by from 21,000 to 36,000 pounds

Nine times he has been issued citations for violating the length regulation.

" He has been ticketed a total of 45 times for these and other traffic violations
in the State, including the fact he has an out-of-state truck registration.

Justice of the Peace G. F. Mix, Jr., of San Joaquin Township, sentenced him
to serve 10 days in the county jail for the excessive load length. Then he ordered

him to serve an additional 180 days or pay $500 fine for the overloading. Klop-

penburg has started serving the jail term.
‘ Sacramento Bee, March 17, 1949.
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Confinued from page 36 ... |

with suitable foundation material.
Work began on the structure April 5th
and was completed April 13th. Thére
was rain every day but one while the
work was in progress. By reason of
this rain there was delay in turning
water into the canal, but a construction
record had been made. .

Work was done under the general
direction of Mr. F. W. Haselwood,
District Engineer, and Mr. H. Clyde
Amesbury, District Construction En-
gineer, with the writer as Resident
Engineer. The Contractor was the
Frederickson and Watson Construc-
tion Company of Oakland. Mx. W. V.
Galbraith was job superintendent for
the contractor throughout most of the
work.
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~xchange ldeas

California and Oregon Right
of Way Agents Gef Together

By J. M. DEVERS, Chief Counsel, Oregon State Highway Commission*

As A RESULT of considerable corre-
spondence back and forth between my
office and the office of the Chief Right
.of Way Agent, California Division of
Highways, it was my pleasure to rec-
ommend to Mr. R. H. Baldock, State
Highway Engineer, that arrangements
be made for a special committee of
right of way agents from our regu-
Jar staff to visit California for the pur-
pose of conferences with right of way
personnel in that State and to study the
operation, policy and procedure of
California’s Right of Way Department.
The trip was authorized by the State
Highway Commission and Right of
Way Agents W. F. Collins, W. H.
Haskin, S. N. Mayhew, D. L. Norlin
and .C. W. Parker were selected and

arrived in California on Sunday, Feb-

ruary 27, 1949. Qur men split into two
- groups, with one group going to Los
Angeles and the other to San Francisco,
where metropolitan district right of
way problems including the acquisition
of right of way for metropolitan free-
way projects through heavily built-
up business, industrial and residential
areas were given careful field study in
company with California right of way
agents. There followed conferences
and further study in the District IV
office at San Francisco and the District
VII office at Los Angeles.

Field and Office Studies

. George S. Pingry, Assistant Chief
~ Right of Way Agent attached to the
- District IV office at San Francisco and
in charge of field supervision in the
northern half of the State; and Assistant
. Chief Right of Way Agent E. F. Wag-
" ner attached to the District VII office
and in charge of field supervision in
the southern half of the State, together
with their able assistants, were most
courteous and cooperative and gave
freely of their time.
Following several days in the two

I

* Mr. Devers is Chicf Counsel and also head of
the Oregon State Highway Right of Way Department,

| and Public Works

Visiting right of way agents from Oregon. Leff fo right: C. W. Parker, W. F. Collins, Doa Norlin, Frank C.
Balfour, Chief Right of Way Agent, California Division of Highwoys; $. N, Mayhew, Wm. H. Haskins

large California metropolitan districts,
the two Oregon groups met at the
District VI office in Fresno for further
review and study of the various semi-
metropolitan and rural right of way
acquisition projects in that area, again
including both field and office study.

The two groups then continued on
to Sacramento, the headquarters of the
Division of Highways, where Chief
Right of Way Agent Frank C. Balfour,
Assistant Chief Right of Way Agent
E. M. MacDonald in charge of valua-
tions, and Assistant Chief Right of
Way Agent Ray Pianezzi in charge
of administration, gave our Oregon
group a complete summation of the
inner proceedings of the headquarters
right of way office and a complete
explanation of the over-all policy and
procedure.

Policy and Procedures

Policy, procedure and ideas pertain-
ing to methods of operation of the two

states were gone over very carefully
and the various merits were brought
out to the mutual benefit of both state
highway right of way organizations.
Our Oregon right of way agents
were deeply impressed with Califor-
nia’s method of complete appraisal on
eachand every property on the before-
and-after-taking basis, and the very
scientifically prepared appraisal report
including photographs and statistics

“on each parcel which constitute the

working tools of the negotiator and a
permanent record for both the district
office and headquarters office, which
should be adopted by every state high-
way right of way organization.

Oregonians kmpressed

Our representatives were impressed
with the very important emphasis that
is placed on the appraisal by the Cali-
fornia Right of Way Department. As

... Confinued on page 48
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The following article was pre-
pared by Mrs. Adelaide Walker of
the Garden Section of the Ebell So-
ciety of the Santa Ana Valley in
Orange County. It is considered
worthy of publication in California
Highways and Public Works. ED.

-I;-IE GARDEN SECTION OF THE EBELL SO-
.CIETY OF THE SANTA ANA VALLEY, JO-
cated in Santa Ana, Orange County,
California, has initiated a unique edu-
cational program, one destined to af-
fect everyone with civic pride and
one which it is hoped will -become
- state-wide in operation.

California has some of the finest
scenery in the Nation and some of the
finest highways. Both are marred by
the thoughtless dumping of trash —
much of which is on main routes ap-
proaching cities where it can be seen
by visitors. This unsightly appearance
of highways can be corrected if edu-
cational programs are insticuted in
communities and clean-up campaigns
are organized.

The educational campaign as con-
ceived by the Santa Ana Ebell Garden
Section is aimed not only at highway
malefactors, the careless, the “I-don’t-
cares” who ride in cars and blithely
toss bottles, tin cans, empty cigarette
packages, paper bags and tissues out
onto the highway, but pedestrians who
thoughtlessly throw gum and candy

OOd \X/or |<

wrappers, ice cream cups and bits of
paper onto the streets and sidewalks.
The garden clubs of Orange County,

- of which there are some twenty-five or

thirty, are being brought into the
movement to educate the public. Let-

ters sent to them and to many other,

civic organizations are bringing an
astonishing number of replies endors-
ing the project and offering to assist.

Mayor R. Carson Smith set aside the

~ week of April 3d to 9th as City Clean-

Up Week and the Orange County
Board of Supervisors set the same week
as County Clean-Up Week. In giving

the plan its official blessing, the board

of supervisors pointed out that rubbish
which litters the sides of the roads has
long been a source of trouble to the
county’s highway department,

As evidence of the awakening con-~
sciousness of many persons to the un-
attractive garnishing of highways with
trash, the 200 garden clubs compris-
ing the membership of California Gar-
den Clubs, Inc., adopted a resolution at
first quarterly board meeting held at
Sacramento last. September which
stated as their objective “* * * civic
beautificationi, roadside development,
outdoor cleanliness and abolition of
the scorched earth policy.” The pur-
pose of the Santa Ana group is to im-
plement the resolution of the state
organization by providing definite
methods for accomplishing its pur-
pose.

Ebell Society of Santa Ana
Seeks Cleaner State Highways

Members of the Garden Section
note that trash containers are placed
at convenient intervals along the side-
walks of most cities, but that unob-
servant public prefers to scatter papers
haphazardly instead of using these re-
ceptacles. Moreover, it is the policy of
many counties to establish public trash
dumps at various points for the dis--
posal of rubbish. Orange County has
10 such rubbish-disposal areas. There
are usually city.and county ordinances
regulating the problem of trash dis~
posal, and Section 374b of the Penal
Code of the State of California specif-
ically states that it is unlawful to de-
posit cans, bottles, papers, trash or rub-
bish on public or private highways and .
declares it a misdemeanor so to do.

Bringing these and other pertinent

- facts to the attention of pedestrians

and drivers, children and adults—to
citizens of all ages and classes—is the
ambitious aim of the members of the
Santa Ana Ebell Garden Section, their
ultimate goal being to make Califor-
nia’s magnificient highways clean and
beautiful.

The Garden Section of Ebell So-
ciety of the Santa Ana Valley was
organized 24 years ago and its com-
mendable purpose of sponsoring a
state-wide effort for cleaner streets and
highways through educating the pub-
lic is based on a record of successful
local achievements.

COUNTY ROAD

Continved from page 14. ..

east of Point Reyes Station, subject to
periodic  flooding, the grade was
raised four feet.

 Imported base material was placed in
varying thicknesses as required to in«
sure a satisfactory base and adequate
shoulder reinforcement. Pavement
consisted of plant-mixed surfacing 2
- inches thick and 20 feet wide for the
entive length of the project, finished
with a seal coat. Shoulders were con-
structed three feet or more in width

40

and finished with penetration treat-
ment.

A. G. Raisch Company of San Fran-
cisco was the contractor, represented
on the job by Mr. William A. Russell,
superintendent. Plant-mixed surfacing
was furnished by the Marin Gravel
Company of Point Reyes Station.

The cost of the contract was fi-
nanced in whole with federal aid sec-
ondary funds provided by the Federal

- Highway Act 6f 1944, and state match-

mg funds provided by the County
Highway Act of 1945. Construction
enginecring costs incurred by the State

ES

were financed with FAS and state

matching funds. Construction engi-
neering costs incurred by the county
were paid from county funds, but may
be partially recoverable from the un-
expended balance of funds allotted.

Total cost of the project exclusive of
engineering was $216,677.84, an aver-
age of $21,899.92 per mile for the 9.894
miles of actual construction. v

The excellent cooperation of the
state and féderal personnel and of the
contractor were of inestimable value
in securing the highly satsfactory
tesults attained and in holding ex-
penses at a minimum.

California Highways



ACCESS RIGHTS

Continved from page 17...

State. Both of these witnesses were
men familiar with the entire region,
and thoroughly capable of appraising
agricultural land and familiar with the
values thereof. Both testified that in
their opinion, the land in question was
adaptable to varied agricultural uses,
and the taking of access rights did not
reduce the fair market value of the
ranch one iota. Their conclusion was
based upon the fact that the present
operation of the property was carried
on from the adjacent county road and
that its present utilization only re-
quired one 20-foot opening on the state
highway side.

The attorney for the State in his
closing argument to the judge and jury
pointed out the prohibitive cost of con-
- structing freeways which would result
if unwarranted excessive payments
were made for access rights in agricul-
tural areas. He contended that the uldi-
mate result of this would be a decrease
of highway projects because of the
increased cost of right of way.

Verdict for State

The jury rendered a decision that no
damage was done to the property by
the taking of the 5,900 fect of highway
access and leaving the one 20-foot
opening and its verdict awarded no
payment to Mr. Myers.

During the trial the State stupulated
that it would relocate at its expense an
82-foot harvester gate which was lo-
cated on the state highway at the north-
east corner of the property. This gate

. was to be moved to a new location on

the county road.

This decision is indicative of a trend of

thought that highway access should be -

limited, and that this limitation does not
necessarily decrease the value of the lands
affected. It is believed that as more and
more of the State’s major highways be-
come freeways the truth of the statement
that abutting lands are not necessarily de-
creased in value by the limitation of access
will become more apparent o the general
public.

and Public Works

Popé Bestows Lateran Cross Upon
Milton Harris, Highway Engineer

Milton Harris The Lateran Cross

A MEDAL rarely awarded to non-Catholics, the Lateran Cross has been

bestowed by Pope Pius XII upon Milton Harris, Stores Engineer of the
Division of Highways, Sacramento, The honor was in recognition of
service rendered the Vatican and the City of Rome during World War 11
by Harris who was a Lieutenant Colonel in the U. S. Corps of Engineers,
attached to the Allied Miliary Government in Italy.

While in Rome, Harris and Monsignor Umberto Dionisi, rector of
St. Cecelia’s Church in Rome, became close friends. The Monsignor was
confronted with the problem of obtaining automotive equipment to dis-
tribute food and supplies to 30 ecclesiastical institutions scattered through-
out the city. Harrns obtained the necessary equipment and later enabled
the Vatican to operate a large fleet of supply trucks throughout Italy.
Through his activities he became known to His Holiniess and was mvited
to two audiences with the Pope.

Harris entered Army service in July, 1942, and spent 29 months over-
seas, 25 of which were in Traly. For a time he was on the staff of General
Mark Clark as Assistant G-5 attached to the Military Government section
of the General Staff. In World War I, Harris was a first lieutenant with the
Ninth Field Arallery.

Pope Leo XIII created the Lateran Cross decoration on February 18,
1903, to be awarded to “all those men and women who prove themselves
worthy of the Catholic traditions by their noble life and outstanding serv-
ices to the Church.” The Papal decoration is in the form of a Byzantine
cross bearing in the center the image of Our Blessed Lord and on the arms
the images of St. John the Baptist and St. John the Evangelist and the
protectors of Rome, Saints Peter and Paul.

41




Ot of the .
Mail Bag

[EROSION CONTROL WORK

UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE
Wasnivgron, D. C.

Dear Mr. SurLivan: My attention
" has recently been called to two articles.
One of, these was in the September-
Qctober, 1948, issue of California
Highways and Public Works, by L. M.
Barnett and the other in Western Con-
struction News by S. C. Gunter.
Both of these articles deal with a
new two-lane City Creek Road now
under construction by the California
Division of Highways in the San Ber-
nardino National Forest. Both of these

articles describe very vividly the very -

fine erosion control work which is be-
ing carried out on this road. We in the
_ Forest Service have been very greatly
concerned over the possible produc-
tion of much erosional debris as a re-
sult of this road. The very excellent
“way in which you are constructing
this road, the care that you are giving
to it will be reflected in the lack of ma-
terial damage to downstream values as
a result,
I am very glad indeed to pay tribute
“to the engineers who are doing such a
fine piece of work. I hope that it will
be possible for me on my next visit to
Southern California to see for myself
this road. In the meantime I am calling
1t to the attention of other members of
- my seaff so thar they too may be able
to see directly this fine piece of work.
Congratulations!

Very truly yours,

Lyre F. Warts, Chief

Forest Service

U. S. Department of
Agriculture
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- MODOC APPRECIATIVE

MODOC COUNTY BOARD OF SUPERVISORS
ALTURAS, CALIFORNTA

Hon. Crarces H. Purcert, Director
Department of Public Works
Sacrarento, California '

HonoraBre Sir: The Board of Su-
pervisors of Modoc County, Califor-
nia, express deepest appreciation for
the cooperation your department ren-
dered in the removal of snow in Modoc

‘County.

Roads were blocked to such an ex-

* tent that schools were closed and travel

between the county seat and other
places was completely cut off.
Without the assistance given by your
department great damage would have
resulted.
In appreciation,
Moboc County Boarp
“ OF SUPERVISORS .
By Evrvra C. Svoss, County Clerk

iN RAIN OR SUNSHINE

PINE GROVE RESORT
Coss Postorrrce, Lake CounTy,
. CALIFORNIA
Division oF HicHwAYS
Eureka, California

GeNTLEMEN: We want you to know
how we at Pine Grove appreciate the
effort of the foreman on Route 29 to
keep this road by Whispering Pines
passable—especially over the Washing-
ton Birthday holiday, when the main-
tenance crew worked in the pouring
Tain. -

Sincerely,
-H. A. Ecan

SNOW REMOVAL -

JULIAN CHAMBER OF COMMERCE
Jurian, CaLIFORNIA

Mgr. E. E. WavLacg, District Engineer
State of California Road Department
1365 Harbor Boulevard
San Diego, California
Dgar Mr. Warrace: The Board of

Directors of the Julian Chamber of

Commerce wishes to express its appre-

ciation for the fine manner in which the

state highway crews carried on during
the snow storms here in the moun-
tains.

- We wish to commend Mr. G. S

Kibby, project engineer, Mr. Robert

Garmire, local maintenance foreman,

and Mr. E. C. Young, contractor on

the highway realigninent bere at Julian,
for their untixing efforcs and sacrifices
to keep the roads open and to help the
community and local people.
Very truly yours,
Frep A. Grawnop -
President

NO THANKS NECESSARY

CALIFORNIA NATIONAL GUARD
Headquarters 49th Infantry Division
CarLiForNIA NATIONAL
Guarp CENTER
Aramepa; CALIFORNIA

San Francisco-Oaxranp Bay BrioGe
T oll Plaza, Oakland, California
GenTLEMER: Following an accident

on the Bay Bridge in which my family

and I were injured, we were admitred
and given emergency treatment at

Permanente Hospital. I wish to com-

pliment the Bay Bridge personnel and

express my appreciation for the very
complete and able assistance that we

California Highways



received immediately following the in-
_ cident.

My family joins me in congratulat-
ing the bridge authoriues and the re-
sponsible individuals who made it
possible for us to have such prompt
care. :

Sincerely yours,

" H. A. MEYER
Colonel, G. S. C, Calif. N. G.
Chief of Staff

COOPERATION -

CITY OF GLENDALE
GrLENDALE, CALIFORNTA

" Mg. C. H. Purcrrr

Director of Public Works

Sacramento, California

Dear Sir: This is to acknowledge

the receipt of your Second Annual Re-
port to the Governor of California by
 the Director of Public Works.
I have looked over same and the in-
* formation is of great interest to me and
1 will appreciate receiving any futare
LEpOTTS. .

The City of Glendale’s connection
with your office in the City of Los An-
~ geles has been very good and your en-
gineers have been very courteous in
the different projects submicted by the
City of -Glendale to the Division of
Highways.

Very truly yours,

J. C. Ausers
City Engineer and
Street Superintendent

THANK YOU, CAPTAIN

CALIFORNIA HIGHWAY PATROL
Haywaro, CALIFORNIA

Mg. Jack C. CanpBELL,

Superintendent

Division of Highways

Hayward, California

Dear Mr. CamPsELL: [ am in receipt
of a report from Officers Wheeler and
Wood, in which they stated that Fore-
man H. E. Nahhas was very prompt in
response to a call for material to be put
on icy highways for the prevention of
accidents in Dublin Canyon on Janu-
ary 28th, at 4.10 a.m.

It is this writer’s pleasure to extend
his compliments to you and your per-

" and Public Works

sonnel for the very efficient manner in
which this was handled.

Thanking you kindly for the splen-
did cooperation, I am

Cordially yours, .
R. C. WiLkiNso
Captain No. 54

DIPL. ING. OTTO KAHRS
Av Oslo Bilsakkyndige

Oslo, January 26, 1949

Drviston or HiGHWAYS
Department of Public Works
Sacramento, California

GenTLEMEN: T am much obliged to
you for your kind letter with enclos-
ures, and I must say that your book,
“Engineering Facts,” js a most interest-
ing publication, and very splendidly
made up. Regarding your First Annual
Report, may I call your attention to
the fact that Sweden is building 2 big
new airport some thirty miles north of
Stockholm. There they have developed
a brand new system of vertical paper
drains and semiautomatic machinery
for putting those drains quickly and

cheaply in place. On a visit in Sweden

last summer, | saw the machinery in
use. It is something reminiscent of a
pile driver in appearance. It appears to
me that it works cheaply and efficiently
and I wonder if 1t might not be worth
while for you to send somebody over
to study it. '

If you approach Kungliga Vig och
Vattenbyggnadsstyrelsen, Stockholm
(the Swedish equivalent to your Public
Roads Administration), they will give
you any information desired, and if I
can be of any assistance, please let me
know.

Yours very truly,
Or70 KAHRS

M. H. LUMMERZHEIM & CO.
107 Rue Due Navire
Gand, Belgivm

4th March 1949

Mr. Kennern C. Apanms, Editor
California Highways and
Public Works,
Sacvamento, California, U. S. 4.

Dear Sir: I very much appreciate
your sending me the periodical Cali-
fornia Highways and Public W orks.

Tt is certainly one -of the most in-
teresting publications that we can
imagine on roads and highways, and 1t
is indeed of a very great importance
to us as well as to our country, where
all roads urgently need improvements
and renewals.

Thanking you for your kindness, I
am, Dear Sir,

Very truly yours,

(Signed) A
F.Louwzrs, Manager
Zeeschipstraat, 107
Gent, Belgium

DIVISIONAL OFFICE
. County Roads Board

63 McKillop Street

Victoria, Australia.
California Highways and
Public Works
P. O. Box 1499
Sacramento, California, U. S. A.

Dear Sirs: My attention has been
drawn to vyour excellent publica--

tion, California Highways and Public »

W orks, with its concise definitions and

- clear technical solution of the many

problems and developments associated

‘with highway engineering.

To keep abreast of overseas trends
and developments, I would be appre-
ciative if you would place my name
on your mailing list, so privileging me
to benefit from your works and inves-
tigations.

Youwss faithfully, , -
J. W. Hemp

BERGENS MUSEUMS BIBLIOTEK
Langes gt. 1
BrereEn, NoRWAY
DEPARTMENT OF PuBLIC WORKS
Sacramento, California

GeNTLEMEN: Having seen your
publication, California Highways and
Public Works, mentioned in Ulrichs
periodical directory, and considering it
to be useful reading for the civil en-
gineers visiting this library, I ask you,
kindly, to place me on your mailing

. list and, if possible, to send some back

numbers.

Sincerely yours,
R. SoLLIED -
Librarian
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HIGHWAY CONTRACTS TOTALING MILLIONS AWARDED

,UNDER provisions of the Collier-Burns

Highway Act authorizing him to take .

such action, Director of Public Works
C. H. Purcell on April Ist awarded for

the Division of Highways, 29 contracts |

for projects in the 1949-50 Budger,
which covers the fiscal year between
July 1, 1949, and June 30, 1950.

In addition to these 29 projects, there
are seven projects on which bids were
opened before April Ist and contracts
for which were pending award as Cali-
fornia Highways and Public Works

The total construction value of these
36 projects amounts to $8,418,200,
which total includes construction engi-
neering, supplemental work and con-
tingencies.

Purcell’s action meant that these
projects, for which the California
Highway Commission made allocation
for the fiscal year beginning next July
1st, could be undertaken immediately.

As of April Ist bids on highway
projects outstanding and awaiting for-
mal opening amounted to approxi-

The Collier-Burns Highway Act of
1947 became effective on July 1, 1947.
For the three fiscal years between that
date and June 30, 1950, the Highway
Commission has budgeted a total of
$234,895,000 for construction, con-
struction engineering, and right of
way on state highways, streets and
bridges. These budgets represent im-
provement of 1,456 miles of highways
and 375 structures.

The contracts awarded are:

WENt to press. mately $13,190,800.
—~ ——— T - - —
Amount
(including
County Location construction . Description
. engineering)
Alameda.._.____.___ Between Castro Valley Junction and San Leandro__ .. _o.._.._ $286 600 | On U. S. 60; place plant-mixed surfacing on crusher run base and
S barrier posts; length 3.8 miles.
Alameda___.._.._._. Between Alvarado and San Leendro (portions) .. ... . ..... 189 300 | On State Sign Route 17; place plant-mixed surfacing on crusher
run base; length 6.4 miles.
. Alameda._._._._..._. Across S. P. Co. tracks oc Eastshore Freewny at High Street,. . .__ 821,300 | On State Sign Route 17; construct overhead grade geparation.
Alameda ___.__._ . .| In Bayward____. S ———— 99,900 | On State Sign Route 9 and U. S, 60; piare plant-mixed surfacing
| on cement treated base; length 1.8 miles.
Contra Costa_..._... Between 3.6 miles S. E. of Brentwood and Byron Road . _______. 71,500 | On State Sign Route 4; place plant-mixed surfacing; length 1.4
) miles,
Contra Costa_._..... Between Martinez Road and Willow Pass (portions) ... _....._.._ 183,900 | On State Sign Route 4; place plant-mixed surfacing on crusher
run base; length 3.6 miles.
Del Norte, ..o Richardson Creek to Klamath (portions) and between 10.8 miles 284,600 | On U, S. 101; place plant-mixed surfacing on cement treated base;
and 6.8 miles south of Cresceat City. Iength 4.8 miles.
#*Del Norte.......... At Bear Creek, N. E.of Cescent City.. . __ ... . _ .. ______._.._. 38,800 | On State Sign Route B1; grade roadway and place culvert; length
. . . . 0.3 miles.
(17,0 R ———— Glenn-Colusa Canal at Hamilton City__ . ___. .. .. ___.___.. = 13,200 @ On State Sign Route 32; redeck bridge.
Humboldt. _____.___ 7.6 miles to 10.4 miles north of Orick_ . ... ... ooeo.on_ . 122,600 On U. S. 101; place plant-mixed surfacing on cement treated base;
length 2.8 mileg. . '
*Humbeldt.__ ... 0.6 mile soath of Stone Lagoon Summit to one mile south of Orick. 802,400 On TU. S. 101; grade roadway and place culvert; length 3.8 miles.
Replaces winding hillside road with direct road across sand spit.
Humboldt. ____.__.. Camp Creek near Orleans_ ________.___._ I . 55,600 | On State Sign Route 96; construct bridge.
Kern. ... ..... Snow Road to Cawelo (portions) . . . .. ... .. 124,400 | On U. S. 99; place plant-mixed surfacing on untreated rock base;
| length 7.6 miles.
Jerry Slough, 19 miles west of Bakersfield .. ___ .. ..o ... .. 15,400 | On State Sign Route 178; construct bridge and two culverts.
At Cow Creek about 11 miles N. E. of Bakersfield N 10,100 | Construct culvert and approaches; length 0.1 mile.
1.8 miles to 6.9 miles north of Putah Creek__._._.. e PP 165,600 | On State Sign Route 53; grade roadway and place seal coat;
length 1.4 miles.
Carson Street, across San Gabriel River_ ... ... ... . __._ . ... 329,300 | On State Sign Route 18; construct bridge and approaches; length
0.6 mile. -
Petaluma Creek at Green Point. __ . ___ .. . ... ... 23,500 | On State Sign Route 87; redeck bridge.
Mendocino..........| Sherwood Road to Sapp Creek. .. . mo i oeenn 340,700 o U. S. 101; place plant mixed surfacing on cement treated base;
N length 8.4 miles
Merced-Stanisfaus__.| Merced River to Deolbi and Merced-Stanislaus County Line to 105,300  On U. S. 99; place plant mixed surfaciog; length 7.2 mlles.
- Hatch Crossing.
Merced.._......_.__| Hightine Canat Bridge to Los Banos (portions).. .. ._..._......... 57,400 On State Sign Route 162; place plant mixed surfacing on untreated
. rock base; length 2.0 miles.
. Riverside..__._._._.__ 1.5 miles east of Garnetto Bdom_ .. . .. oo 147,500 ©On U. S, 60, 70, 99; place plant mixed surfacing and seal coat;
length 10.4 miles..
Riverside......__... To Hemet . oo oo e e 23,300 On Stato Sign Routes 74 and 79; place plant mixed surfacing;
length 1.5 miles.
*Riverside.._......_ Palm Springs to 0.4 mile south of city lmits_ _ . _cummeecmonoionon 26,700 | On State Sign Route 111; place plant mixed surfacing; length
2.5 miles.
*San Bernarding._._... Arrow Highway to 0.1 mile north of 14th Streetin Upland._______ 16,000 | Place plant mixed surfacing; length 1.1 miles.
San Bernardino..____ Long Point to 1.8 miles west of Running Springs_ .. .. ... ....._ 934,900 | On State Sign Route 18; grading roadway, plant mixed surfacing;
. length 4.0 miles. Will open this highway to traffic and relieve
congestion on Waterman Canyon Road.
San Joaquin...... . ... Mariposa Road to Calaveras River and Wilson Way to Route 4.___ 1,280,600 | On U. S. 99 and U. S. 60; Portland cement concrete paving and
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Siskiyou. . oo oo .-

Sigkiyou. ... ...
Stanislaus-San
Joaquin

Southerty boundry to junction with Route 5. ... ... . ... ...

Potato Slough at Terminous . _ . oo oiieii o caamaaraan
Ford Road to Morgan Hill_,_
Anderson to Clear CreeK.. ... ... ...

Camp Lowe at Bailey Hill_____ ________. e itieamamaaiaan

At Dillon Creek, 27 miles north of Orleans___ .. ____ . _____
Salida to Lodi (portions)

* These projects were temporarily pending award on April 1st.

141,100

54,600
125,600
890,900
315,400

199,700
10,100

63,800
36,700

$8,418,200

plant-mixed surfacing; 4-lane construction on U. S. 99; length
7.2 milés (grading and structures under pre:ious contract),

On State Sign Route 33; place plapt-mixed surfacing on untreated
rock base; length 8.3 miles.

Oa State Sign Route 12; reconstruct bridge.

On U. S. 101; place plant-mixed surfacing; length 6.1 miles.

On U, S. 99; grade roadway and place plant-mixed surfacing on
cement treated base, structures; length 5.8 miles. '

On U. 8. 99; place plant-mixed surfacing on crusher run base;

length 7.8 miles.
On State Sign Route 96; censtruct steel bndge and approaches.
On U. S. 99; landscapmg

Place plant mixed surfacing and seal cost; length 6.8 miles
On State Sign Route 24; redeck bridge.

Projects in 1949-50 Budget for Which Calls for Bids Were Outstanding
April 1, 1949

Amount
(including
County Location construction
engineering)
Alameda...._....... On Eastshore Freeway in Oakland, between south city limits of $1,984,000
On.k]and and High Street.
Butte ..c.ooonnoan East city limits of Oroville to Feather River Bridge ... ... 92,700
Colusa-Glenn 4 miles south of Williams to 0.3 mile south of Willows.._._.__.._ 59,200
Contra Costa__.___._ 8.6 miles vast of Broadway Tunnel to Route 107 in Walnut Creek._ 862,700
Fresno_ _ ... _.._... Between Church Avenue and Broadway in Fresno.o - ......_..... 26,800
Between Plaster Cityand Bl Centro. .. oo ooov v ooocoeaca e 70,900
Between Holtvilie and Brawley and between Heber and Brawley. . 56,800
Between 1)4 miles south of Lone Pine and Bishop____.__._.._... 77,400
At Owens River and Lower McNally Canal__ ... _____....__.. 64,900
Between flve miles north of Kettleman City aad Fifth Standard 164,000
Parallel south.
Between Fort Tejon and 1.4 miles north of Grapevine . ... ..._ 296,200
Between Naval Ordnance Test Station Gate and San Bernardino 39,700
’ County Line.
#*Los Angeles___..... On Santa Ana Parkway at Los Angeles Street in Los Angeles.____ 672,300
*Los Angeles___ ... Between 0.3 mile north of Los Alamos Creek and 2.3 miles south 1,213,900
of Junction of Route §9.near Gorman.
Los Angeles..........| On Sepulveda Boulevard between Piaya Street and east city limits 94,500
' ) of Culver City.

‘Los Angeles_........| Botween Orangethorpe Avenue and Flrestone Bivd.____. .. _____ 92,200
Maderd .. s o Between Dry Creek and 0.6 mile north of Berenda_ ... ... 449,600
Placer..............| One mile east of Aubura {o one mile west of Applegate_ _____.... 1,390,000
Riverside_. ... ..... Shavers Weli to Desert Center and 4 miles west of Hopkins Well 124,000

to Black Butte.
San Diego._ .. _.__.. Acrogs Sweetwater River. .o 89,700
San Diego_ . cuecnn- East of Santa Ysabel and west of Ramona. .. ...ooooooiooao 87,400
San Francisco....... On Bay Shore Freeway between Augusta Street and 25th Street_. 4,912,100

. San Joaquin......... Brennan Road to Easterly County Boundary_ ... _________._.. 121,900
San Luis Obispo.....| Between Cuesta Siding and 1 mile south of Santa Margarita_____._ GOG,zOAO
Santa Barbara_ ...... Between Jalama Road and Route 149 .. . ooiioaaoo 495,700
Sigkiyou. .. .. ._.... Between Spring Hilland Weed _ .. . oo oooo.. 424,800
{1 PR — Between Winters and Route 7_ . . o aal.- 223,600

MO s e B R  ERA o P A R S S $13,190,800
1948-50 Budget ondy_ - - . __._.___ R S R S T $11,404,600 ]

Description

On State Sign Route 17; grading and paving six lane freeway with
structures, 3.2 miles in length. Will open this important freeway
to traffic from Sixth and Oal Streets to south city limits.

'On State Sign Route 24; untreated rock base and seal coat 4.1

miles.

On U. S. 99W; 26.3 miles bituminous surface treatment.

On State Sign Route 24; 6.6 miles grade and plaat mixed surface
to provide 4-lane highway.

Landscapxng recently const.mc.ted freeway on U. S, 99—1.2 miles

- i length.

On U. S. 80; 6.0 miles road-mxxed surfacing.

3.4 miles road-mixed surfacing.

On U. S. 6, 8396; road mixed surfaciag on 18.1 miles between these
limits,

On U. S. 6; bridges and approaches,

On State Sige Route 14; 5.3 miles grade and bituminous surface
treatment,

Installing traffic deflectors on § miles of Grapevine grade on U S.99.

4 miles roadmix surfacing. S

On U. 8. 101; two reinforced concrete overcrossings as umts of
Hollywoad and Santa Ana Parkway development.

On U. S. 99; widening to divided four-lane standards 8.7 miles of
Ridge Route

On State Sign Route 7; grading and plant mixed surfacing on
1.0 miles.

Qu State Sign Route 856; 3.4 miles of pln.nt mixed surfacing on
Pioneer Boulevard south of Norwalk.

On U. 8, 99; 2.4 miles grading and paving and reinforced concrete
bridge.

Constructing 6.1 miles of -4-lane divided highway on U. S. 40 east
of Auburn including 2 major structures.

Road-mixed surfacing or 10.9 miles of U. 8. 60-70.

On State Sign Route 79; bridge and approaches 16 miles south of
Julian.

On State Sign Routes 78 and 79; grade and bituminous surface
treatment on 1.3 miles.

On U. S. 101, A14; development of six-lane freeway on 1.3 miles of
Route of the Bay Shore in the city of San Francisco, including
structures.

On State Sign Route 120; plant mixed surfacing on 5.2 miles near
Escalon.

4-lane divided highway development on 2.1 miles of U. S. 101 north
of San Luis Obispo.

On State Sign Route 1; grade and plant mixed surfacing on 4.3 -
miles on San Julian Road near Lompoc.

On U. S, 99; Black Butte overhead crossing and 4.3 miles grade and
plant nnxed surfacing.

Grade and bituminous surface treatment of Dunnigan cut-oﬂ‘.

* These are financed from 1946-49 Fiscal Year Budger but are included in this list because of their size and importance.

and Public Works
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CONTRACTORS SHOW INTEREST IN HIGHWAY BID OPENINGS

Upper—Bid opening in Public Warks Building, Sacramento. Seated ot table, left to right: Assistant State Highway Engineer Richard H. Wilson, Assistant Office Engi- ~

neer lohn D. Gallagher, Office Engineer H. C. McCarfy, Williom Bock, Assistant Office Engineer; Mrs. Austin Brumley, Daily Pacific Builder and Southwest Builder and

Contractor; Helen Gardner, Daily Construction Service. Lower—Tabulating and checking bids. From left fo right: O. T. Easterday, Duane G. Founfain, Leland Roberts,
' M. Fredericksen, Office Engineer H. C. McCarty, Lloyd B. Reynolds, Walter Landers, Herbert S. Marshall, Joseph C. Lacey, Sr.

SPRING brought a rush of work to the personnel in the office of Richard H. Wilson, Assistant State Highway Engineer, who has charge
of the advertising and opening of highway bids.

On March 9th, some 150 contractors and materials men attended bid opening of the Division of Highways in Sacramento.
Eighty-one proposals on 11 projects were received on an estimated $1,351,400 worth of construction work. Again on March 16th, attend-
ance at bid opening was 125, Proposals on seven projects involving $781,169 worth of construction were received. The total number-
of bids was 64. On March 23d, contractors and materials men ot the bid opening numbered 190. A total of 67 bids were received on
seven projects of an estimated construction value of $2,822,758. That contractors are being more careful in the preparation of their
bids was indicated, Wilson said, by the fact that out of a total of 212 bids opened on 1hese three dates, only two bids were found
to be irregular and both of these involved license irregularities.
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Metallic Tapes
‘Continved from page 31 ...

Common Fault

The common fault of all four tapes
1s the weak end section. See Figure No.
5. It will be noted that tapes Nos. 1, 3
- "and 4 broke at the rivet hole. Sample
- No. 2 failed at the diagonal stitching
at the end of the leither reinforce-
ment; seemingly because of the sew-
ing operation.

"~ Tape No. § was made up at the lab-
oratory. It consists of a one foot Joop
- with a double row of stitching. The

. finger ring clip was riveted on using
. two solid rivets 0.050 inch in diameter

instead of one hollow rivet 0.160 inch
in diameter. This end developed the
“full strength of the tape, 110 pounds.

- Inasmuch as the original ring pulled

out at 85 pounds, a sturdy replacement
was necessary. ‘

Laboratory tests were extended by

. means of field tests conducted by sur-

vey parties in the northern, central and

southern sections of California. In gen-

eral, the field tests bore out the labora-

" tory findings in that the end sections of

the tapes wore out soonest and that

-sample No. 4 was unsatisfactory. In ad-

- and Public Works

dition, it was determined that the aver-
age life of a metallic tape under field
conditions was 100 hours of actual use.

Fig. 5

Fig. 4

Recommendations

1. Numerals
4. The main numerals should be
approximately one-half inch in
height and imprinted with a me- -
dium that will withstand wear
consistent with body of the tape.
2. End Section
a. The ring portion should be rede-
signed so that its tensile strength
will be equal to that of the re-
mainder of the tape.
b. The first two feet should be rein-
forced with the same material as
s used in the body of the tape.

Specifications

Proposed tentative specifications for
the ribbon element of metallic tapes
are promulgated as follows for the ex-
press purpose of arousing interest in
this matter.

Proposed Tentative Specifications
for Metallic Tapes
Ribbon

a. Each metallic tape shall be com-

posed of a woven ribbon not less

"than five-eighths inch nor more than - -

twenty-one thirty-seconds inch in
width with selvage edges and of a
length capable of measuring 50 or 100
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- feer as may be specified in the purchase
order. Additional length of at least

three inches shall be provided at the

50- or 100-foot end to provide -for
attachment to the case. The ribbon
_shall be completely impregnated and
covered with a moisture resistant coat-
ing and shall have a breaking strength
of not less than 115 pounds. There
shall be a metal ring attached to the
zero end of the ribbon in such a man-
ner that when tested in tension in con-
- junction with the initial two feet of
the ribbon shall develop a breaking
strength of not less than 115 pounds.
The initial two feet of the ribbon shall
be reinforced with a portion of the
ribbon material sewn, woven or at-
tached to the body of the tape in such
a manner that raveling of the edges
shall not occur during the useful life of
the tape. The reinforced portion when
tested in tension in conjunction with
the body of the tape shall develop a
minimum breaking strength as stated
above. The ribbon shall be so con-
structed at the 50- or 100-foot end so as

to be readily attached or detached from

case or reel by means of an ordinary
hand tool such as a screwdriver.

Graduations

a. The ribbon shall be graduated on
one side only in feet and tenths of feet
or in feet and inches, as may be speci-
fied. :Additional graduations of half
tenths or half inches are optional with
the vendor. Numerals shall be a mini-
mium of seven-sixteenths inch in height
* with a minimum stroke of one-six-
teenth inch except as noted below.

Graduation markings shall be a mini-
mum of one thirty-second inch in
stroke and shall extend the full width
of the ribbon, except in the case of
marking half tenths or half inches.
Numerals shall be imprinted on the
ribbon in such a manner so as to be
readable throughout the abrasion test
and will be printed in ink or other
medium that will not fade, crack or
scale off in storage. Graduations and
numerals indicating portions of a foot
shall be in black and shall contrast
sharply with the background colora-
uon of the ribbon. Foot mark numerals
shall be in red. Intermediate foot mark
numerals in red not to exceed one-
fourth inch in height may be imprinted
berween numerals indicating tenths or
inches, but shall not interfere in the
legihility of these numerals.

The zero or point of beginning of
graduation shall be at the outside end
of the ring, unless otherwise specified.

Accuracy

a. The error in length of the ribbon
fully supported and under a tension of
three pounds shall not be more than
0.170 foot per 100 feet. Tapes shall be
stressed at 10 pounds for one minute
before this test. United States Bureau
of Standard’s calibrated steel tape shall
be used as a means of comparison and
results recorded to 0.005 foot. -

Abrasion ;

a. Three sample tapes taken from
vendor’s stock shall be submitted for
test at time of submission of bid. The
abrasion test shall be conducted in con-

formity with test procedure promul-

gated by the California Division of
Highways using their metallic tape
abrasion machine. After 3,500 cycles

~on this machine, the tape shall be cut

apart and measured wet for length.
After drying for at least eight hours at
not more than 150 degrees Fahrenheit
the foss in weight and change in length
is determined.

Loss in weight, expressed in percent
after 3,500 cycles, shall not exceed 25
percent. Error due to change in length
after abrasion, both wet and dry, shall
not exceed 0.75 percent. Tapes shall be
legible and in serviceable condition
after test.

General B
a. All tests shall be made in triplicate
and the average results reported. Any
result obviously in error shall be dis-

carded and the test rerun.

Motorists in State
Pay 115 Million in
1948 Fe_derul Taxes

California motorists paid an esti-
mated $115,250,000 in federal excise
taxes during 1948, according to the
A11tomob11e Club of Southern Cah-
fornia.

This represents an approximate 10
percent of the toral amount of $1,179,-
865,417 paid by motorists In the entire
Nation last year.

California again topped all other
States in the amount of such mortorists’
taxes collected during the year.

Exchange Ideas

Continved from page 39 .
a maceer of fact, in tb’lt organization
the appraisal report is considered as the
very foundaoon upon which success-
ful right of way negotiations are car-
ried on, and they feel that this pro-
cedure represents the only known
method that is entirely fair to both the
property owner and the State.
California’s approach to access re-
strictions and construction of outer
 highways on freeways and limited
freeways is a study in itself, well worth
the time and expense required by any
state highway organization personnel
to afford them an opportunity to see
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the manner in which California has
attacked and overcome cthese difficult
problems.

i concur in the feeling of the five Oregon
right of way representatives who visited
California, that the mutval benefits that
have accrued to both right of way organ-
izations because of this opportunity to ex-
change views on right of way problems
well justify a nation-wide policy under
which every right of way department from
time to fime would arrange for special
groups to visit other states for the purpose
of studying the procedure and field results,
and frankly discussing mutual problems.

The adoption of 2 program of this
kind even on a regional scale certainly
would offer the several state highway

right of way agents and their organi-
zations the opportunity to take advan-~
tage of new trends and new ideas.

The concluding paragraph of a report
submitted to me by our special right of
way committee, which | quote below, is a
fine indication of the friendship that now
exists between these two great right of way
organizations:

"We wish to say that the friendly
cooperation received from each and
every member of the California High-
way Department and its right of way
organization with whom we came in
contact, was a real gesture of friend-
ship, exemplifying the efficient or-
ganization that has been built up for
the people of the State of California.”

California Highways



nnual Meeting

District Right of Way
Agents Discuss Problems

By RUDOLF HESS, Headquarters Right of Way Agent

, -l;IE District Right of Way Agents of

the Division of Highways convened
this year with the set purpose of thor-
oughly discussing and digesting an 18-
subject agenda.

The meeting was held in Sacramento
on February 24th-25th under the guid-
ance of Frank C. Balfour, Chief Right
-of Way Agent, who was assisted in
the presentation of the subjects by
Assistant Chief Right of Way Agents
R. S. J. Pianezzi on Administration, E.
M. MacDonald on Appraisals, E. M.
Wagner and George Pingry on Super-
vision. v

As the entire right of way organiza-

_tion swings into full stride in every
-section of the State on an acquisition
program unparalleled in highway con-

struction annals, the importance of the
annual meeting was forcibly brought
to light.

Large Attendance
The attendance at this session in-
cluded 11 district right of way agents,
the assistant district right of way agents
from the metropolitan areas, and head-
quarters staff. In addition, all matters

pertaining to the legal, construction,

planning and administration phases
were handled by representation from
those departments.

It was obvious at all times during the
session that the gathering and dissem-
ination of information gained from
curreat solutions of the varied prob-
lems confronted in the purchasing and
clearing of right-of-way can be han-

dled only by a meeting of this kind.
The discussion of appraisals, 2 num-
ber one item ou our agenda, was
conducted by Mr. MacDonald, and a
simplified form of appraisal submission
was presented for comments and ré-
view. Special emphasis was placed on
the rapidly developing factual informa-
tion in the determination of access.
values. This phase of appraisal work
was later augmented by the viewing
and study of slides showing how the:
reestablishment of business and resi-
dential property had been accom-:
plished. , :
_ Many Subjects Discussed
No aspect of right of way acquisition. -
program presents so many problems
...Continved on page 54

RIGHT OF WAY REPRESENTATIVES ATTENDING ANNUAL STATE HIGHWAY RIGHT OF WAY AGENTS’ MEETING IN SACRAMENTO, FEBRUARY 24-25,
1949, Front row, reading left to right: E. M. MacDonald, Assistant Chief Right of Way Agent, Appraisals; George S. Pingry, Assistant Chief Right of Way Ageat,.
‘Supervision (Northern); E. F. Wagner, Assisfant Chisf Right of Way Agent, Supervision (Southern); Frank C. Balfour, Chief Right of Woy Agenf; R. S. J. Pianezzi,
Agsistant Chief Right of Way Agent, Administration (Headquarters Office}); Rudolf Hess, Headquariers Right of Way Agent; J. T. Zeeman, Headquarters Right of Way
"Agent; Fred C. Moore, District Right of Way Agent, Disirict V, San Luis Obispo; Woyne Hubbard, District Right of Way Agent, District X, Sfockton. Standing, left to
‘right: lohn C. Webb, District Righ! of Way Agent, District X1, San Diego; R. H. Ramsey, District Right of Way Ageni, District I, Eureka; J. W. Greotheod, Office
Right of Way Agent, District Vi, Los Angeles; Newell Grover, Seniar Right of Way Agent, District JV, San Francisco; John 8. Daniels, Mefropolitan District Right of
Way Agent, District IV, San Froncisco; Clarence Piper, District Right of Way Agent, District 1I, Redding; Harold W. leonard, Mefropolitan Distric! Right of Way Agent,
District V11, Los Angeles; Gilberf Mulcahy, District Right of Way Agent, District [l1, Marysville; George Grohman, Headquarters Right of Way Engineer; Earle R. Bunker,
District Right of Way Agent, District VI, Fresno; Ray E. O'Bier, District Right of Way Agent, District VIil, San Bernardino; Alfred Lynch, Headquarfers Right of Way-
Agent; Serge Roy, District Right of Way Agend, Disirict 1X, Bishop
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Aerial view of recently completed Monterey overhead in Fresno. Cherry Avenue now closed at Southern Pacific Railroad grade crossing

Major Project

Continued from page 29. ..

storage yard which the contractor was
able to make use of to very good ad-
vantage. Having this level paved area
to use for a working platform, it was
possible to construct moveable false-
work which could be reused wich a
minimum of work to make the change.
Falsework and forms were used first on
the east lane span then were lowered
and slid over and wedged up to be
reused on the west lane spans. Follow-
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ing are the approximate quantities of
the major items for the construction
of the two bridges: 10,900 cubic
yards structure concrete; 7,300 cubic
yards structure excavation; 3,800

cubic yards structure baclkfill; 2,325,-

000 pounds reinforcing steel; 546,000
pounds structural steel.

The construction of this section of
freeway with the two structures
traversing one of the most congested
and difficult sections of Fresno, has

immeasurably facilitated the passage of

through traffic through this area. With
the completion of these units, another
section of substandard and hazardous
highway has been removed from the
State Highway Systemn. -
The Guy F. Atkinson Company of
San Francisco was the contractor on
both the bridges and road work and
the contract was administered by Dis-
wict VI of the Division of Highways,
with P. A. Boulton acting as Resident
Engineer and T. W. Rodgers as Bridge
Department representative. o

California Highways



Highway Bids and Awurds for January, February, March, 1949

Jdnuury, 1949—Continuved

LOS ANGELES COUNTY—On Valley Boulevard,
between San Bernardino Road and Garvey Avenue,
furmishing and installing full trafic actuated traffic
signal systexn with highway lighting at one intersec-
tion, furpishing and ipstalling Sxed-time trafke signal
: system with highway lighting at one intersection and
reconstructing fixed-time traffic signal system at one
intersection. District VII, Route 77. Clinton Electric
Corp., Los Angeles, $14,885; Ed Scymour, Long
Beach, $15,740; C. D. Drancker Inc., Los Angeles,
$15,840; Tri-Cities Electrical Service, Inc,, Los An-
geles. $16,377; Ets-Hokin & Galvan, San Diego,
§$16,446; Econolite Corp., Los Angeles, $16,762;
Paul Gardoer, Ontario, $17,187; Blectric & Machin-
ery Service, Inc.,, South Gate, $18,619. Contract
awarded to Prescott Electric & Mfg. Co., Los Angeles,
$14,000. X

. LOS ANGELES COUNTY-—In connection with
the Arroyo Seco Parkway at Fair Oaks Avenue in
South Pasadena and at State Street in Pasadena, 2
new off-ramp 10 be groded and surfaced with plant-
- mixed surfacing on untreated rock base and the exist-
ing off-ramp to be closed. District VII, Route 205,
A. A. Edmondson, Glendale, $19,868; Grifaith Co.,
Los ‘Angeles, $21,725; Packer Engincering Co,, Clare-
inont, $23,235. Contract awarded to J. E. Haddock,
- Pasadens, $19,666.

SANTA CRUZ AND SAN MATEO COUNTIES
—Between Waddell Creek and Fioney Creek, a dis-
tance of about 1.3 miles, 12-inch welded steel water
pipe Jine to be installed. District TV, Route 56, Sec-
tions C, A. Geoxge Stout, Merced, $20,922; Granite
Construetion Co.,, Watsonville, $21,780; E. T. Haas
Co., Belmont, $23,100; Pisano Bros., San Jose, $23,-
- 232; Martin Bros,, Concord, $32,340; Pacific Pipeline

& Engineers, Lid., El Cerrito, $32,406; McGuire &

Hester, Oakland, $34,848; Baldwin, Straub Corp.,
San Rafael, $38,610; Associsted Engineers, Inc.,
- Palo Alto, $40,590. Contract awarded to Under-
ground Construction Co., Qakland, $14,322.

F. A. S. County Projects

EL DORADO COUNTY—Between Diamond
. Springs anid Bell Ranch, about 4.7 miles to be graded
aad peoetration treatment and scal coar applied. Dis-
trict [II, Route 1095. P. J. Moore & Sou, North
 Sacramento, $96,271; Rice Bros. Inc., Marysville,
. " $100,751; Westbrook & Pope. Sacramento, $106,144;
. H. W. Ruby, Sacramento, $110,320; A. Teichert &
Son, Tac., Sacramento, $112,930; Frederickson Bros.,
Emeryville, $114,219; Jensen & Pitrs, San Rafael.
. $116,026; Nevada Constructors, Yoc., Reno, $131,-
© 775; Chittenden & Chittenden Aubuim, $136,060;
Arthur B. Siri, Inc., San Rafae), $136,529: O. C.
Jones & Sons, Berkeley, $142,103; Qilfelds Trucking
Co. & Phoenix Construction Co., Bakershield, $144,-
277; Brighton Sand & Gravel Co., Sacramento, $143,-
290; McGillistay  Consttuction  Co., Sacramento,
. %154,388; J. Hengy Haros, Berkeley, $172,367. Con-
ract awarded to M. W. Brown, Redding, $88,547:
FRESNO . COUNTY—On Highland Avenue, be-
tween Glkhorn Avepue and State Highway Route 4,
. about 6.4 miles 10 be graded and surfaced with plant-
mixed surfacing on untrcated rock base. District VI,
Route 568, Brown & Doko, Pismo Beach, $222,571;
Granite Construction Co., Watsonville, $229,436;
P. J. Moore & Son & Harms Bros., Sacramento, $235,-
'235; Gene Richords, Fresno, $235,856; Westbrook
. & Pupe & A. G. Raisch Co., Sacramento, $237,446;
A. Teichert & Son, Iuc., Sacramento, $239,898; Ted
F. Baun, Tresno, $239,471; Volpa Bros., Fresno,
$239,762; N. M. Bali Sons, Berkeley, $254,545;
Tredevickson Pros,, Emeryville, $256,198; M. J.
. Ruddy & Son, Modesto, $261,675; Guy F. Atkinson
Co., So. San Francisco, $269,40 1. Contract awarded
to Oilfields Trucking Co. & Phoenix Censtruction
" Co., Bakersfield, $212,968.

February, 1949

CONTRA COSTA COUNTY-—Between Forty-
seventh Strect and Garvard Boulevard in Richmond,
. fumishing and iustalling fraffic signals and highway
lighting systems. Districe 1V, Route §9. Scort Butner
Eleetric Co., Inc., Oakland, $48,165; L. H. Leonardi
Electric Construction Co., San Rafael, $48,285; H.
- C. Reid & Co., San Francisco, $49,925; Del Monte

“and Public Works

Electtic Co., Oakland, $30,548; R. Gould & Sou,
Stockton, $50,690; Abbett Electric Corp., San Fran-
cisco, $50,730; Severin Electric Co., San Francisco,
$51,057. Contract awarded to Tri-Cities Electnical
Service, Tnc., Los Angeles, $48,109,

KERN COUNTY—Installing metal guard railing
and constructing walkways ino Mojave. Distriet IX,
Route- 23. Anderson Co., Visalia, $8,999; Browne &
Krll, Hayward, $9,312; Edward Green, Los An-
geles, $10,468; Dimmitt & Taylar, Monrovia, $11,-
662; Bishop Eogineering & Construciion Co., Bishop,
$12,947; R. A. Erwin, Colton, $13,903. Contract
awarded to G. & I, Paviug Co., Los Angeles, $5,769.

LOS ANGELES COUNTY-—On Hollywood Park-
way at Heliotrope Drive, in the City of Los Angeles,
a reinforced concrete box girder undercrossing to be
constructed. District VII, Route 2. W. J. Disteli &
R. J. Daum Coostruction Co., Los Aogeles, $509,497;
Spencer Webb Co., Los Angeles, $514,559; Chas.
J. Rounds &, Lars Oberg Contractors, Los Angeles,
$516,013; C. B, Tuttle Co., Long Beach, $527,586;
J. E. Haddock, Ltd., Pasadena, $528,519; Guy F.
Atkinson Co., Long Beach, $536,613; Peter Kiewit
Sons Co., Arcadia, $553,729; Granite Copstruction
Co., Watsonville, $564,826; Davies, Keusder &
Brown, Los Angeles, $570,271. Contract awarded to
Chas. MacClosky Co., San Francisco, $506,752.

LOS ANGELES COUNTY—On Santa Ana Park-
way between La Verne Avenue and Fastland Avenue,
including the Atlantic “Boulevard interchange, fur-
nish and install full trafBc actuated signal systems
and highway lighting. District VII, Routes 166, 167,
Sections A,A. C. D. Draucker, Inc., Los Angeles,
$79,990; Ets-Flokin & Galvan, San Diego, $82,030,
Contract awarded to Econclite Corp., Los Angeles,
$76,840. -

RIVERSIDE COUNTY-—Across Sleepy Draw,
about 13.5 miles southeast of Tndio, a reinforced
concrete slab bridgé to be constructed. District XTI,
Route 64, Section . E. G. Pecham, Los Angeles,
$28,993; Troy Cosnstruction, Inc., Los Angeles. $29,-
309; Thomas Construction Co., Newhall, $30,434;
Hensler Construction Corp,, Glendale, $31,594; E.
L. Thorsten, Santa Monica, $31,746; J. A. Payton,
Riverside, $32,260; Threewitt & Webb, Bakersfeld,
$32,468; Geo. W. Peterson, Los Angeles, $32,590;
Clifford C. Bong & Co., Arcadia, $32,660; Northup
Construction Co., Long Beach, $32,923; R. M.
Price & O. B, Pierson, Altadena, $33,201; C. B.
Tuttle Co., Long Beach, $34,105; Byerts & Sons, Los
Angeles, $34,707; T, A, Kvale, Alharobra, $35,871;
Peterson.  Construction Co., Monvovia, $36,030;
Claude Fisher Co. Ltd., Los Angeles, $36,329; K. B.
Nicholas, Optario, $38,349. Conixct awarded to
John Strona, Pomona, $28.155.

VENTURA COUNTY~—At Montalvo truck scales,
furnish and install lighting system snd truck height
gauges. District VII, Route 2, Scection C. R. E. Zie-
barth, Torrance, $2,700. Contract awarded to Elec:
tric & Machinery Service, Inc., South Gate, $2,613.

F. A. S. County Projects

SANTA CLARA COUNTY—On Story Read be-
tween DMclaughlin Avenue and White Road, abowi
2.5 miles to be graded and suzfaced wich plant-mixed
surfacing on existing pavement and on imported base
material. Districr JV, Route 1012. A. J. Raisch Pav-
ing €o., San Jose, $83,285; Cenc Richards, Fresno,
%$84,330; Browne & Krull, Hayward, $%85,915; J.
Henry Harris, Berkeley, $95,096; Jensen & Pius,
San Rafael, $98,020; Guerin & dlorgan, Los Gatos,
$106,818. Contract awarded 1w Leo F. Piazza. San
Jose, $72,907.

SUTTER COUNTY-—Benveen Sacramento
County line and cve inile sourh of Stoiplin Road,
about 7.9 miles to be graded, imported borrow and
impozted base matcrial to be placed and penetration
trecatment and seal coat applied. Disimet ITI, Route
926. A. Teichert & Son, Inc., Sacxamento, $241,33K;
Peter L. Ferry & Son and Jobn M. Ferry, Glendale,
$258,334; WMcGiliviay Construction Co., Sacra-
mento, $269,608; Rice Bros. Inc., Marysville, $278,-
347; W. H. O'Hair Co., Colusa, $279,954, J. R.
Recves, Secramento, $285,960; Cranite Construction
Co., Watsenville, $286,987; Brighton Sand &
Gravel Co., Sacramento, $327,210; Frederickson
Bros., Emeryville, $327,350; Clyde W. Wood, Inc.,
Narth Hollywoad, $357,171. Coruract awarded to

P. J. Moore & Son & Harms Bros., Sacramento,

$234,033. g
March, 1949

CONTRA COSTA COUNTY — Between Cutling
Boulevard and 24th Street, in the City of Richmond,
about one mile to be resurfaced. Diswict IV, Route
69. E. A. Forde, San Anselmo, $22,446; J. R. Arm-
strong, El Cerrito, $22,479; Ransome Company, Em-
eryville, $22,587; Jensen & Pitts, San Rafael, $25,-
930; O. C. Jones & Sons, Beckeley, $26,648. Contract
awarded to Lee J. Immel, San Pablo, $21,462.

FRESNO COUNTY—At paintenance station at
jupction of Cedar Avenue and U. 8. 99, erectrion of
prefabricatcd steel buildings. District VI, Route 4,
Section B. Hub City Ezection Co., Compton, $2,350;
Loren B. Pipes, Fresno, $2,363; Pascoe Construction
Co., Pomona, $4,830. Contract awarded to Fresuo
Rigging Cao., Fresno, $1,943. '

KERN COUNTY-—Between Ittner's and Ricerdo,
poctions about 0.4 mile in length, embapkment pro-
tection to be installed consistbog of railroad r1ail, tor-
pedo netring, rock backh)) and anchor blocks. District
IX, Route 23, Secton C. George Stowt, Merced, $18,-
857; Huntington Bros., San Anselmo, $19,377; G. &
H. Paving Co., Los Angeles, $24,659; Thomas Con-
strucrion Co., Newhall, $25,645; W. C. Lefever &
Westbrook & Pope, Sacramento, $26,905; Qilhelds
Trucking Co. and Pboenix Construction Ce., Inc.,
Bakersfield, $29,564; Nevada Constructors, Inc.,
Reno, $29,782; Bishop Engineering & Construction
Co., Bishop, $31,366; Anderson Company, Visalia,
$36,022; Cox Bros. Construction Co., Stanton, $36,-
430; Dimmitt & Taylox, Monzovia, $38,221; Paul E..

. Woof, Fresno, $38,897; Edward Green, Los Angeles,

$44,442. Contract awarded to Peterson Construction
Co., Mouroviz, $15,449.

LOS ANGELES COUNTY—On Hollywood Park-
way, at East Edgeware Road in the City of Los An-
geles, a reinforced concrete box girder overcrossing to
be constructed and approaches thereto 1o be graded
and surfaced with asphalt concrete and Portland
cement concrete. District VII, Route 2. Charles Mac-
Clasky Co., San Francisca, $123,984; Ceo. W, Peter-
son, Los Apgeles, $124,192; Byects & Sons, Los An-
geles, $124,878; Chittenden & Chittenden, Auburn,
$133,063; W. J. Disteh, Los Angeles, $133,179; L. G.
Perhum, Los Angeles, $133,543; Lars Oberg, Con-
tractor, Los Angeles, $137,289; C. B, Tuttle Co., Long
Beach, $137,937; N. M. Saliba Co., Los Angeles,
$148,525; Guy F. Atkinson Co., Long Beach, $158,-
308. Contract awarded to J. E. Haddock, Ltd., Pasa-
dena, $118,697.50.

SONOMA COUNTY—At Laguna de Santa Rosa
and at Purple Draw, betwecn east city limits of
Sebastopel and ope-third mile east of Sebastopol, a
bridge and culvert to be widened and abour three-
tenths mile to be widened and surfaced with plant-
mixed surfacing on crusher run base, District TV,
Route 51, Secton C. C. B, Tuitle Co., Long Beach,
%63,082; G. M, Caur & Bati Rocca, Santa Rosa, $65,-
285; H. Earl Parker, Inc., Marysville, $67,361; Bald-
win Straub Corp., San Rafacl, $68,618; Chittenden
& Chittenden, Auburn, $68,661; R. C. Clifford, South
San Froncisco, $69,611. Cooiract awarded to A. G.
Raisch Co., San Francisco, $58,880.30.

SOLANG AND YOLO COUNTIES—Across Putah
Creek about 2.5 miles east of Davis and about 2.5
miles south of State Highway Route 6. a ceinforced
concrete slab bridge to be constructed. District X.
C. B. Turde Co., Long Beach, $82,183; H. Earl
Parker, Inc., Marysville, $83,537; Thomas Construc-
tion Co., Newhball, $87,175; H. W. Ruby, Sacra-
mento, $88,265; Cbittenden & Chitrenden, Auburn,
$88,301; Lew Jones Construction Co., San Jose, $89,-
405; Brighton Sand and Gravel Co., Sacramento,
$91,072; E. G. Perham, Los Angeles, §$92,451; Dan
Caputo, San Jose, $92,595; A, L. Miller, Sacramento,
$93,002; Lord & Bishop, Sacrameato, $94,321; Gran-
ite Construction Co., Watsonville, $94,355; E. H.
Peterson & Son, Richmond, $96,191; Underground
Construction Co., Oakland, $97,050; Fredrickson and
Watson Construction Ca., Qakland, $99,947; Bald-
win, Straub Corp.,, San Rafsel, $100,820; Metzgex
Co., Los Angeles, $102,618; O’Connor Bros,, Red
Bluff, $108,737; Bates & Rogers Copstruction Corp.,
San Francisco, $117,151. Contract awarded to Fred-
erickson Bros., Emeryville, $80,111.
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- Unique Span

Rock Creek Bridge Created
Problems for Engineers

By WENDELL F. POND, Associate Bridge Engineer

WTH THE completion of the Rock
Creek Bridge on the Redwood High-
way in Mendocino County, a new and
unique type of bridge has been added
to the California Highway System.
This bridge is a satisfactory solution to
the problem of spanning a deep, nar-
row canvon without having to resort
to the use of one of the more conven-
tional and relatively expensive types of
bridge structures.

The need for this crossing of Rock
Creek goes back to 1937, when it was
discovered that an existing timber arch,
located approximately on the site of
‘the new bridge, was in danger of
immediate collapse. A temporary -tim-
ber trestle was constructed about forry
feet upstream and connected to the
highway by means of approaches hav-
ing fairly sharp reversing curves. The
trestle was posted for a load limic of
10 tons at 10 miles per hour and, with
its abrupt curves at each end, presented
a very substandard combination of
structure and alignment. It was in-
tended that this temporary structure
would be replaced by a permanent
bridge as soon as funds were available,
but with the advent of the war, it
becaime necessary to defer construction
until this past year.

The terrain of the bridge site is such
that a reinforced concrete arch wou'd
ordinarily be given first consideration
in selecting an economical type of
bridge to span the creek. Arch con-
. struction, however, requires a consid-
erable amount of labor and lumber to
erect the necessary falsework. At pres-
ent prices, the extensive falseworlk is
such an expensive item that considera-
tion of an arch is Jess desirable than
heretofore.

Some other- types of bridges were
also out of the question. A truss or
ordinary plate girder would have re-
quired the use of large expensive equip-
ment or the erection of an overhead
highline to handle the large sections
of steel. The cost of this special equip-
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Upper—Approach lo new Rock Creek Bridge, Jooking north. Lower—Looking narth at downsiream side of span

ment would represent a large item in
the construction of a relatively small
structure such as this one.

The problem then confrontng the .

Bridge Deparunent of the Division of
Highways was to design a bridge that
could be constructed across a canyon
250 feet wide and 145 feet deep with-
out requiring the use of expensive
equipment or the labor consuming
erection of temporary falsework. The
present bridge proved to be a satisfac-

tory solution to the problem. Due to
the simplicity of design and the use of

_pin connections at the taps and bottoms

of the columns, it was possible to
assemble half the bridge on each bank
and then lower the two halves to meet
at the center. The various steps 1n the
erecrion of the steel are illustrated by
the accompanying photographs.

A mobile 20-ton crane was used to
assemble the members on the ground
and to set them in place. The only

California Highways
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Upper left—Columns and bracing were.assembled on the ground back of the abutments and lowered to bearings by means of the mobile crane shown in background.
Girder seclions were spliced ‘and then set on columns. Cross-bracing between the girders was tempororily bolted in place. Nofe portion of existing fimber frestle ot
left. Upper right—The portion of the sfructure shown in preceding photograph was moved forward by means of @ winch on the opposite bank until the buck ends of
the girders rested on the abutment wall. The remoining sel of columns was lowered to the bearings and the girders lowered to the tops of these columns. Lower
left—the two halves of the bridge were ollowed to move forword by slocking off on the two winches. Lower right—The two halves of the bridge ure shown just
. after the connection wos made. Affer erection pins and bolts had been placed in the girder splices, the two opprooch spans were ploced with the crane. Final

pieces of special equipment reguired
~were a pair of two-drum winches.
"These two winches were set up on the
“ground back of the abutments and
~were used to bring the two halves of
the bridge rogether.
- The new bridge is primarily a decik
plate girder, continuous over three
central spans and having two hinged
approach spans. Due to the inclination
of the two central supports, however,
the structure 15 also a modification of a

_steel arch. The bridge is 252 feet long-

and is composed of five spans of 32 feet

6 inches, 50 feet, 66 feet, 50 feet and”

53 feet 6 inches. A reinforced concrete
deck provides for a roadway width of

and Public Works

riveting of connections was then sfarfed

26 feet between curbs. The deck is
carried by two plate girders 6 fect in
depth and spaced at 18-foot 6-inch
cencers.

Although the roadway at the site is
on a 1,350-foot radius curve, it caused
no special complications in design or
erection. The girders of the three cen-
tral continuous spans are necessarily in
a straight line, but the ends of the
girders of the approach spans are
shifted over so that they are approxi-
mately centered under the deck.

The construction of 0.6 mile of new
roadway was also included in this con-
tract. The new alignment not only
eliminates the substandard approaches

to the old bridge but also considerably
improves the line and grade for ap-
proximately one-fourth of a mile from
each end of the new bridge.

The total cost of this contract
was $174,500. Bridge construction ac-
counted for $118,000 of this amount,
and the remainder was for road work.

H. W. Ruby of Sacramento was the
general contractor, and J. D. O'Brien
of Stockton erected the steel. The
structure was designed and the con-
tract administered by the Bridge De-
partment of the Division of Highways
with the writer acting as resident
engineer.
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Annual Meeting '

Continved from page 49 ...

as the purchase and reestablishment
of residential, business and industrial
properties on freeways. Because of this
‘fact, this phase of acquisition could
have dominated the session. However,
all. other essential subjects were also
covered,

Complete review and establishment
of policy were made on items which
have proven a constant source of diffi-
culty, each being handled as a separate
unit in the agenda. These items in-
cluded unrecorded leasehold interests,
contract change orders, clearing of
righe of way prior to the cerufying of
projects for adverusing, salvage values
and project reports.

The training program for junior and
assistant right of way agents, which has
been the groundwork in the establish-
ment of our entire organization was a
most important part of the session.
From the experience gathered to date,
it was agreed that a complete outline
course to be uniformly used through-
out the State would immediately be
established.

Training Program

This decision was reached after a
thorough review of the results of our
training program to date. Although it
has proved highly successful, there is
a natural tendency within each district
to concentrate on the problems pe-
culiar to its locale. By standardizing
the training program it was felt that
the organization would develop a
greater flexibility of right of way man-
power. '

A committee was appointed, consjst-
ing of George S. Pingry, Chairman; E.
M. MacDonald, Secretary, E. F. Wag-
ver, H. W. Leonard, and J. C. Webb,
to study and review the methods and
material now used in all the districts,
to coordinate all this material and to
report with the proposed training pro-
gram by May [, 1949.

Under the agenda item of Con-

demnations, the district right of way

agents brought up the inherent danger
of the rapidly diminishing time allowed
for right of way acquisition between
the completion of plans and the project
advertising.

... Continved on page 58
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" Tit|e Searc'hingj \X/ith Camera

By J. HOWARD LA_NG, Associate Highway Engineer-
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Left—Eastman 9x12 cm. Recomar camera and accessories set up for photegraphing records. Nofe scofch tape -

marking posilion of books fo-be photographed. Photos were foken af 1/50 sec. af £-11 on super XX film using

a No. 2 phofofload. Focusing was done with the aid of o ground glass. The above "F" stop gives sufficient

depth of focus to cover various book thicknesses. Right—Note ease with which photo may be read with o two
power lens. A 5" x7” print can be easily read with the uncided eye

THE RIGHT OF WAY engineer is faced
with the problem of correlating prop-
erty lines as described in the official

records with field rties of land corners

and other evidence. Copies of the offi-
cial records are essential to carry out
this work.

In the past, these records have been
abstracted longhand. This is a time
consuming job. In many cases, insuf-
ficient detail is obtained and important
€rrors in copying occur.

District VI has found that photo-
graphing the records will overcome the
disadvantages mentioned above. The
photographs will also show the record-
ing data and the value of Internal
Revenue stamps affixed. The latter in-
formation is helpful to the Right of
Way Agent in making his “Sales and
Listing Maps.”

A comparative cost analysis is presented *
below. It is based upon an actual job using
a camera to photograph the records of
ownership along VI-Tul-10-B. The com-
bined hourly rates for the middle step of
an Associate Highway Engineer and of a
Junior Civil Engineer are vsed for com-

parison.
C0ST PER 100 PARCELS

Photography: : .
Number of film used_.__._ 110at $0.12 173 $13.57
Developing fifm __ 9 1/6 packsat 0.25 2.29
Number of prinis 5 x 7
inches ... .. 105at 0.20 -21.00
Man hours—
Photographer—J. C. E»..-..8 at 2.09 16.12
Long-hand: $53.58
Man hours—A. H. B, 169t $3.08  $49.28

The necessary equipment for obtain-
ing the information for the above
analysis was assembled by Robert B.
Parker, Assistant Highway Engineer.

.+, Continved on page 59
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Convict Labor
’ Continved from page 6. ..
o Act of 1923

- This act established the essentials of
* the present modern prison road camp
. pay-system.

Desirable and satisfactory fectures of
the more important provisions of the 1923

. act provided:

(a) That the Division of Highways of
the Department of Public Works designate,
supervise and maintain necessary camps

- and commissariat.
-(b) That the State Board of Prison

" Directors® have full jurisdiction over the
- discipline and control of prisoners assigned

to the road camp.
(¢} That road camp prisoners be paid

+ a wage by the Division of Highways for -

~ each day prisoners performed labor upon
. highway work, from which all expenses of
" prisoner’s maintenance in the camp is to
* . be deducted. It was also provided that the
Division of Highways administer prisoner
accounts, direct camp maintenance, clnd
prlsoner work activities.

(d) For payment of a reward for the
capture of escaped road camp prisoners,

- to be token from the earnings of other

_prisoners in the camp.

{(e) For compulsory payment of two-
" thirds of a prisoner’s earnings to depen-
dents who may be receiving state aid, and
‘voluntary allotments to dependenis not
' receiving state aid.

(f) For retention of prisoners’ earnings
until release from prison, af which time
‘earnings held o their credit are paid to
them.

{g} Establishment of a fund entitled,
“The Prisoner’s Fund,” to be used for recre-
“ational and educational purposes.

1915 Act Modified

- The most important feature of the
© 1923 statutes, insofar as administracion
of the camps was concerned, was clari-
_ fication and modification of the dual
control provisions of the experimental
1915 act. The 1923 act placed responsi-
bility for camp maintenance and pris-
oner work assignments with the Divi-
sion of Highways.

Aun mnportant feature of the 1923
statute, insofar as economic manage-
ment and labor production s con-

cerned, was the provision for paying -

" prisoners a daily wage for their work
and deducting the cost and mainte-
nance from that wage. It was intended

¢Now Director of Department of Correc-
tions.

and Public Works

to serve a three~-fold purpose and was
planned to:

(1) Encourage 2 prisoner to work
and to discourage layofis, since he was
paid only for the time that he actually

worked for the highway—if the pris-
oner did not work, he was recurned to
prison.

(2) Encourage economy in camp
maintenance, inasmuch as the pris-

" oner’s net earnings are the residue of

his wages after expense of maintaining
the camp, the cookhouse, care and wel-
fare, and camp maintenance activities
are deducted therefrom. _

(3) Encourage the prisoner to ac-
cumulate cash savings for the time
when he most needed money upon
release.

Wage Paid Prisoners

The 1923 act provided that prisoners
assigned to highway road camps be
paid not to exceed $2.50 per day for
each day work was performed in the
road camp. A wage of $2.10 per work-
ing day was paid to prisoners for the
19-year period from 1923 to 1942.
From this wage, all expense of camp
maintenance was deducted, including
food, clothing, medicine, medtcal at-
tention, toilet articles, transportation ®
to the camp, commissary drawings,
guaarding,® and construction tools.”

With the increased cost of food-
stuffs, clothing and other camp main-
tenance items, it became necessary for
the State Legislature to raise the ceil-
ing wage to $3 ¥ in 1943 and to $3.50°
in 1947.

The average net prisoner earnings
for the last 25 years since the pay sys-
tem became effective in 1923, is 33%,
cents per working day, or $8.74 per
month, on the basis of 26 working days
per monch the present day earnings be-
ing approximately 50 cents per day.
The maximum amount a prisoner is
permitted to retain under the statutes
1s 75 cents per working day.

Reward for Escapees

A reward of $200 was authorized
under the 1923 act for the capture and
return of each escaped road camp pris-
oner. Provision was made for deduct-

*Cost of transportation and guarding
transferred to Department of Corrections,
Chaprer 1380, 1947.

" Eliminated by 1935 Legislature.

% Chapeer 642, Statutes 1943.

? Chaprer 1380, Statutes 1947.

ing the reward amount from the earn-
ings of the other prisoners in the camp,
on the theory that it would act as a de-
terrent to escapes, since the remaining
prisoners in the camp at the time of the
escape had to pay the reward.

A time limit was placed on outstand-
ing rewards for escaped prisoners by
the 1935 19 Legislature, which was fixed
at four years. Unclaimed rewards at
the end of that period, which had al-
ready been deducted from prisoners’
earnings on 4 pro rata basis, were- de-
posited in the Prisoner’s Fund, as pro-
vided in the Jaw.

By 1941, the efficacy of the reward
provisions of the 1923 statutes began
to be questioned by both highway and
prison authorities, with the result thac
the reward amount was reduced to
$150 by the 1941 Legislaturet A
change in the amount to be assessed
against the remaining prisoners in the
camp was also made, wherein the
amount to be assessed on a pro-rata
basis was reduced to the difference be-
tween the §150 reward and the earn-
ings held to the credit of the escaped
prisoner. , :

Reward provisions were finally
dropped from l:he statutes by the 1947
Legislature.

Provisions were made in the 1923
act for compulsory monthly allotment
of two-thirds of a prisoner’s net earn-~
ings to his dependents who are receiv-
ing state aid. Provision was also made
for voluntary allotment to dependents,
not to exceed two-thirds of a prisoner’s
net earnings, further limited to a mini-
mum balance of §25 in the prisoner’s
account.'?

Prisoner’s Fund

A fund was set up for recreational
and educational purposes, known as the
“Prisoner’s Fund,” which was funded
by forfeited prisoner earnings and
escape rewards unclaimed after a pe-
riod of four years.

The Prisoner’s Fund was abolished
as an entity by the 1947 Legislature 1*
and combined with other recreational
and educational funds under junsdic-
tion of the Department of Corrections,
l .. Continved on page 56
*® Chapter 733, Statutes 1935.

2 Chaprter 669, 1941 Statutes.

5 As amended Chapter 669, 194) Stacutes.
*# Chapter 1380, 1947 Statutes.
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New Bailey Hill Railroad Underpass
This is the recently completed Bailey Hill Underpass on U. S. 99, three miles south of the Oregoan line, in Siskiyou County. It carries the
state highway under the tracks of the Southern Pacific Railroad and replaces an underpass only 20 feet wide, which was built in 1916.

- This new sfructure is of the filled-spandrel type, the arch barrel being 87 feet long built on a skew of 30 degrees fo the center line of
the railroad. The arch has a clear span of 44 feet and a rise of nearly 25 feet. The new underpass provides 32 feet of roadway with

Convict Labor

Confinved from page 55...
which now provides for recreation
and education in the prison road camps.

During the period from 1915 to
1944, prisoners from both San Quentin
and Folsom Prisons were employed in
the state highway road camps at vari-
ous times. Subsequent to July 1, 1944,
the California Institution for Men at
Chino furnished men for the Southern
California camps, while San Quentin

"Prison continued to furnish men for the
Northern California carbps. The last
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full legal clearance.

Folsom camp was closed in August,
1943,

Prison Camp Personnel

Statute provisions 4 Jimit the em-
ployment of prisoners in highway road
camps, to work assignments requiring
unskilled labor, which at the present
time varies from 65 to 75 percent of
the toral camp personnel, depending
on the size of the camp and type of
work involved.

Free personnel are assigned to su-
pervisory positions and to all jobs

Y Chapter 106, 1941 Statuces, -

requiring skilled labor, such as: shovel
operators, oilers, truck drivers and
equipment operators.

Cost of Construction Same as by Contract -

Experience through the years under
the California road camp pay system
indicates that the cost of construction
of highways by prison labor is approxi-
mately the same as it would be by effi-
ciently handled day labor or by con-
tract.

The employment of prisoners from
state jnstitutions in the construction

...Continved on poge 57

California H:’Qhwqys’



Purcell Report

Continved from page 3. .. .
“to determine which crossing is most
urgently needed.
) ‘ Parallel Bridge First

"I recomimend that the Parallel Bridge
should be first financed and con-
. structed. This recommendarion is based
- in particular on known volume of traf-
- fic now requiring service at the loca-
- tion of the existing bridge, resulting in
+ congestion on the existing bridge and
- danger to life and property, the antici-
pated traffic for said location as con-
servatively estimated by the Division
of San Fraucisco Bay Toll Crossings
and by recognized traffic engineers
employed by the division as consulting

- ‘experts, and on the other reasons set
- forth in said report. It is in the public

[interest that such construction should
be commenced as soon as possible.

If the authority concurs in this
recommendation, it is respectfully re-
‘quested that the Department of Public
Works be authorized to proceed imme-
diately with the necessary work for
~the completion of final plans, specifi-
cations and estimates of cost, the neces-
sary financial investigations and nego-
. tiations, including the preparation of
a bond indenture for presentation to
_.the authority, the federal legislation
necessary. for the acquisition of rights
~of way over federal property or for
* financing, and to do all other things
necessarily required for the construc-
ton of the Parallel Bridge and ap-
. proaches thereto, at the earliest possible
moment. Also, that the deparument be
_ authorized to suspend work on a
- southern toll highway crossing until a
possible method of financing such a
" crossing can be recommended by the
“department to the authority.

Respectfully submirtted,

C. H. PurcerL
Director of Public Works

Endorsements for
Parallel Bridge
Cited by Warren

Governor Warren in voting with
the other members of the Toll Bridge
Authority in favor of a parallel bridge
across San Francisco Bay said:

“T am fortified in this conclusion by
the findings of various public bodies
and clvic organizations that have
studied the problem and reported
thereon. Among them are:

1. The Bay Area Council consisting of rep-
resentatives of the nine bay counties.

2. The Chamber of Commerce of San
Francisco.

3. The Real Estate Board of San Francisco.

4. The North Central Improvement Associ-
ation of San Francisco.

5. The Building Owners and Managers As-
sociation of San Francisco.

6. The Chamber of Commerce of San
Mateo.”

7. The Chamber of Commerce of Eden
Township of south Alameda County.

8. The Oakland Chamber of Commerce.

9. The Richmond Chamber of Commerce.

10. The Vallejo Chamber of Commerce.

11. The Alameda Chamber of Commerce.

12. The Board of Port Commissioners, QOak-
land.

13. The Uptown Development Association,
Oakland.

14. The Downtown Merchants Association,
Oakland.

15. The Downtown Property Owners Asso-
ciation, Qaldand.

16. Building and Construction Trades Coun- )

cil of Alameda Councy.

17. Building and Construction Trades Coun-
cil of Contra Costa County.

18. County Board of Supervisors of Alameda
County.

19. County Board of Supervlsors of Solano
County.

20. City of Berkeley, Alameda County.

21. Berkeley Chamber-of Commerce.

22. Cicty of Qakland, Alameda County.

23. City of Alameda, Alameda County.

24. City of Richmond, Contra Costa County.

25. City of Vallejo, Solano County.

26. Emeryville Industries Association, Ala-
meda County.

‘Convict Labor

‘Continved from page 56 .

-of highways, as provlded in the Stat—
utes of 1923, and as subsequently
amended, is intended primarily to serve
a humanitarian purpose and, secondly,
an economic purpese. [t permits pris-
oners to return to the State, through

and Public Works

their labor, a portion of the expense of
their retention in custody. The men
assigned to road camps are self-support-
ing, being paid a wage for the work
performed on highway construction,
‘The second article in this series, covering road
camp organization—Division of Highways and De-
partmenf of Corractions—will appear in the next

issue of "Califarnia Highways and Public Works.”’
—EDITOR.

WELCOME PRAISE

WESTERN HIGHWAY INSTITUTE
417 Market Street, San Francisco 5

Mr. G. T. McCoy
State Highway Engineer
Sacramento, California

Dear Mr. McCoy: Please permit
me upon behalf of our member firms
who maintain regular interstate truck
operations over U. S. 40 to express
their appreciation and high regard
for the effective work of the Depart-
ment’s maintenance crews on Don-
ner Summit during the recent un prec-
edented winter.

We are well aware that your em-
ployees often labored long hours
under extremely frying conditions to
keep this vital east-west route open.
That truck operations over the Sierra
were possible at all upon occasion
during January and February is a
tribute to the men behind the plows,
with full credit, also, to the skill of
the company drivers who somehow
got the trucks and trailers through
the snow and ice. To all concerned,
our compliments and admiration for
a tough job well done!

We are attaching copies of this
letter with the request that you pass
on same to Tom Dennis and to your
U. S. 40 district engineers and their
splendid crews.

This is respectfully submmed upon
behalf of the following Western
Highway Institute members and their
driver employees: Bekins Van Lines,
Salt Lake City; Bigge Drayage
Company, Oakland; Consolidated
Freightways, Portland; Garrett
Freight Lines, Pocatello; Lang Trans-
portation Corp., Los Ange|es; Ore-
gon-Nevada-California Fast Freight,
San Francisco; Inland Freight Lines,
Salt Lake City; Interstate Motor Lines,
Salt Lake City; Pacific Intermountain
Express, Oakland; Wells Cargo, Inc.,
Reno; Western Truck Lines, Los An-
geles.

The Truck Owners Association of
California, San Francisco, also joins
in this salute to your men.

Yours sincerely,

WESTERN HIGHWAY
INSTITUTE

JOHN L. SPRINGER
President
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Annual Meeting

Confinved from page 54 ...
Speed Up Acquisition

It was pointed out that this is an
unavoidable condition brought about
at this time because of our accelerated
construction program. As a result, to

~consistently maintain our firm policy
that every possible effort be made to
complete right of way acquisition by
negotiation before requesting 2 resolu-
tion for condemnation, it will be neces-
sary to step up acquisition to an
unprecedented rate.

T this connection Mr. Balfour spoke
on an agenda item entitled “The Right
of Way Program for the One Hun-
dredth Fiscal Year and Future Years.”
He presented before the session a com-
plete analysis of the budgeted 1tems
and expenditures to date, the impor-
tance of speeding up acquisition within
judicious bounds, and the need of
maintaining a constant pace for the
years to come if the Right of Way
Department is to complete its share of
the work required to keep step with
the State’s requirements 1o highway
construction.

Access Opening Prablem

Access opening derermination was
another item covered in the agenda. A
policy was established wherein a joint
teview by the Planning Section for the
safety and engineering feasibility and

by the Right of Way Department from
an economic standpoint, would deter-
mine allowed opening locations.

Mzr. C. R. Montgomery, acting chief,
Division of Contracts and Right of
Way, and Mr. Pianezzi reviewed the
development and mechanics of proc-
essing utility agreements, procedural
agreements and notices. Minor revi-
sions found necessary by our experi-
ence since the inception of this pro-
cedure were suggested and agreed
. upon.

Other agenda items covercd which
have not been commented on included
the equalization of performance re-
ports, steps being taken to prepare a
Right of Way Manual, and the prog-
ress of work being performed for the
Public Works Board acquisition pro-

- gram. ‘

A revised form for final reports was
presented which reduces the text to
only those items that have proven their
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Testimonial to C. Arnholt Smith

' iﬂhﬂftas

the resignation of@LArnhoh‘ﬁmif};i
as a member of the alifornia
Highway Commission i;as been regeived m;th;

beap regret, and
ereas, bg reason of Bis long cxperience in . |
h 1'1’53 public and private life, the goob :
caunni given by e Hmitl during his term of
office was of grzg& value o the Commission,

Ehertifarz b£ itresoloed by the Calisarnia

Highway Commission

that ii: £xpress its profnunb appreciationfor e - i

services cendered by him which often interfered
with the demands made on ks time in tiyz many

zni*er.pnwa with which he was connected.

@alifornia Kighway Commission

APPREC[AT[ON for the services ren-
dered by C. Arnholt Smith of San
Diego during six years as a member of
the California Highway Commission
was expressed in the form of a resolu-

tion adopted by his fellow members
and which was framed and sent to Mr.

~Smith. Press of private business in-

terests compelled Mr. Smith to resign
as a highway commissioner.

value for stacistical reference. Conse-
quently the proposed form is dimin-
ished to about one-tenth of the former
requirements. This was enthusiastically
supported by all district right of way
agents.

On the second day of the session the
afternoon was turned over to the dis-
erice right of way agents for a round

table discussion. Under the chairman-
ship of Mr. Ray E. O’Bier all district

- problems of general interest were dis-

cussed.

This session was further proof that
the annual meetings provide the only
real opportunity to district right of
way agents to visualize their problems
in relation to the state-wide picture.

California Highways



Malibu Project

Continved from page 33 ...

that elevation on down to roadway
grade was suitable for pavement base
material. It was dozed directly into the
~contractor’s crushing plant after being
. loosened with' dynamite and a heavy
_rooter. Because of the proximity of
‘residences, great care had to be used in
blasting. Only small charges were shot
-off at any one time, and careful
.. precautionary measures were always
- raken. This selected material showed
an exceptionally good compaction.
~Relative compactions between 95 per-
cent and 107 percent were obtained.
In order to insure its stability, the por-
tion of the base. material under the
", travel lanes was given a treatment of
2 percent of cement by the road mix
- method.

The only other large cut on this
project was in the hillside north of the
highway just easterly of Malibu Creek
" Bridge. There were 3,400 cubic yards

in this cut, and the maximum height of
the cut was 100 feet. The easterly 600
- feet of this cut, to a height of 50 feer,
" “was almost pure sand. To prevent-ero-
. sion, an experimental sowing of barley
- seed and a light spraying of SC2 liquid
asphalt was applicd. The extent of this
_ éxperimental slope stabilization is indi-
- cated on the photograph accompany-
ing this article.
The oil coating applied after seeding
operations had been completed, seals
the moisture in, and draws and con-
serves the heat from the sun’s rays so
that seeds germinate quickly. Sprout-
ing occurred in less than a weeld’s time,
and we are now assured of a good
growth so that this sandy slope will
become stabilized. The cost of this
treatment being less than $600, was
comparatively small considering the
large expanse covered. This cost was
only a small fraction of what the cost
would have been to stabilize this slope
by any of the other commonly used
. methods. As time goes on, the behavior

_of this slope will be watched with great
interest.

Title Searching
Continved from poge 54...
A typical job, such as the one men-

_tioned above, will occupy four days of
the title searcher’s time in malang the

and Public Works

BERLE JOY DAVENPORT

Berle Joy Davenport passed away
at his home in ‘Mountain View on
February 15, 1949. His death came
without warning to shock his family
and friends.

He was born in Waukee, lowa, on
February 5, 1900, and obtained his
early education in Oak Park, lllinais.

From 1916 to 1940 he held vari-
ous positions in the canstruction in-
dustries, augmenting his education
continvously during the period.
While working as ¢ draftsman for o

" patent lawyer he was able to com-
plete his formal education. )

In 1940 he became interested in
highway engineering and took «a
position as senior aid in the District
VI office in Fresno. In 1943 Berle was
transferred to the District IV office in
San Francisco. His ability was soon
apparent and he was assigned to
construction projects as a resident
engineer. At the time of his passing
he was classified as an assistont
highway engineer.

We shall remember Berle for his
quiet pleasantness, his inferest in
community affairs, and his intense
enthusiasm in his engineering pro-
fession. He was ever eager to fit
himself for further opportunities of
service and in his departure we lose
a wealth of experience and knowl-
edge.

He married Dorothy L. Knudsen in
1921, and is survived by his widow
and daughter, Mrs. William Ham-
brick. In their bereavement his
friends and colleagues extend their

fullest measure of sympathy.

search and abstracting the records.
When the camera is used, however, he
will spend two days making the search.
The photographer will begin his work
on the second day and finish the same
day. No allowance for traveling time
has been made and the example above
will be modified by the distance to the
county seat.

The discrice believes the added ex-
pense of photographing the records is
amply justified by the accuracy and
detail obrained. No expensive equip-
ment is required. The district right of
way camera was used on the job cited.
The accompanying equipment was
made in the District Shop.

Interesting Job

Confinved from page 19. ..

work except for 88,000 cubic yards,
which are to be wasted oun the beach
opposite the point.

One of the features of the project
occurs at Stone Lagoon Summit, where
it is entirely impractical, as well as pro-
hibitive in cost, to provide a two-lane
passing sight distance. Instead, a four-
lane section has been designed as a
safety measure to extend over the sum-
mit for reducing the possibility of ac-
cidents.

Encountered in the design for the
project were the usual run-of-the-mill
problems indigenous to the unstable
Coast Range country: Trenching and
stripping unsuitable material from fill
foundation areas, and backfilling with
pervious or other suitable material,
construction with creek gravel under-
water portions of fills that toe our
into Freshwater Lagoon, placing sand
blanket to serve as an outlet to
squeezed-our ground water across
Jow-lying marshy terrain north of
Lookout Point, and constructing em-
bankment thereon under a controlled
rate of placement, to prevent sudden
failure of the fill.

Advantage of New Route

A comparison of the features of the
existing and proposed routes further indi-
cotes the advantages of the new route:

Existing Propased
- road road
Total length ____..._ ... 433 miles 3.81 miles
Maximum radius of curve_. 2,000 feet 12,000 feet
Number of curves
500 feet radius and
over ... S 8 1
Under 500 feet radius 62 0
Under 200 feet radius 43 0
Total degrees of turning.. 3.980 315
Maximum grade ... 7% 6.5%
Length of grade
Under 3 percent ____. 12,150 feet 18,250 feei
Between 3  percenf
and 5 percent _. 5,200 feet 0 feet
5 percenf and over... 5,500 feet 1,800 feet
Tota) rise and fall__._....... © 843 feet 292 feet

It is planned to construet the project in

_two contracts. The first contract will carry

the project through the completed grading
stage; the second contract, to be under-
taken next year, is to be for the surfacing
for the project. It is expected that the entire
project will be completed during the fall
of 1950.
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Dl Rig

Borings for Soil Surveys
And Foundation Explorations

By A. W. ROOT, Senior PHysicql Testing Engineer

IN TuE exploration of subsurface con-
ditions, for obraining soil samples from
materials sites, and 1o sampling for
constructing the soil profile on pro-
posed construction, borings of some
type are usually required. Let us con-
sider borings for obtaining samples of
soils in place (and the term soil as used
here will include gravel, quarry mate-
rial and other native materials used in
construction). Sampling of materials
from plants, trucks or stockpiles, while
requiring considerable care and skill,
generally presents no problems and
requires no special equipment, and will
not be discussed. Such borings as probe
and wash borings have such limited
application that they will not be
considered.

Purpose of Borings

The type of equipment required and
the kind of sample to be obtained will
depend on the purpose of the borings
and the information desired. In general,
there are two distinct c¢lasses of bor-
ings: (1) ¥or obraining samples of the
soil in as nearly as possible the same
condition as it exists in place, i.e., the
so-called undisturbed samples; (2)
~borings for securing samples of soil
with the structure partially or com-
pletely destroyed, or disturbed samples.

Undisturbed Samples

Tests of undisturbed samples are
necessary for making analyses of slope

and foundation stability. It is true that
- with any sampling equipment yet de-
vised truly undisturbed samples cannot
be obtained as some change in the
structure of the natural soil is unavoid-
able, due to possible deformation
caused by the mechanical process of
‘cutting the cores, and also to changes
in incernal stresses in the core caused
by its removal from the bed and the
resultant change in pressure and tem-
perature; nevertheless, it is believed
that in the great majority of cases
samples obtained with the California
type 2-inch diameter sampler are sub-
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teft—Views of combination drillrig during explaration of foundation for proposed heavy embonkment. As

result of an adequate preliminary investigation the unsfable nature of the foundation was revealed and

embankment foilure prevented by foundation sfabilization with vertical sond drains ond controlled rate of
loading. Right—Drill rig making foundation borings for proposed 120-foot high embonkment

stantially representative of the condi-

tion of the soil in place.

The extent to which the soil is
remolded in the sampling process
depends both on the type of sampling
equipment and its method of use.
There are several designs of sampler,
which when properly used will secure
samples "of cohesive soil closely ap-
proximarting their condition in place.
No practicable satisfactory simple
method has been devised for obraining
undisturbed samples of cohesionless
soil, but fortunately most of our foun-
dation problems are concerned with
sotls which possess sufficient cohesion
to be sampled readily.

) California Sampler
The Materials and Research Depart-
ment has used the 2-inch diamerer

piston type California sampler success-
fully for many years, and although the
core Is somewhat smaller in diameter
and the area-ratio somewhat greater
than is theoretically desirable, the Cali-
fornia sampler incorporates so many
features which it is believed are supe-
rior to other types of samplers that jt
is used in most foundation borings by
this department. Because of the heavy
and costly equipment required for this
type of sampling, and the skill and
experience necessary for proper sam-
pling and testing, this work 1s handled
by headquarters laboratory.

Various other types of samplers are
available, of which the thin wall or
Shelby-tube type is widely used, either
the open-tube or piston type. Undis-
turbed samples may also be taken by
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| cutting blocks of soil from the swlls

of shafts, pits or tunnels, Care must be
used in cutting, transporting and pre-
paring such samples to avoid disturb-
ance or loss ‘of moisture.

Coring of Rock

Coring of rock or other material too
hard to be sampled with the driven or
rammed sampler must be done with
rotary core barrels having either a dia-

. mond bit or some type of hard-faced
cutting bit. Circulation of mud in the
bore hole removes the cuttings and pre-
vents caving of the hole. Core recovery

~depends on the skill of the drill oper-
ator as well as on the use of proper type
of core drilling equipment. At present
the Division of Highways does not own
any rotary drilling equipment for such
core drilling, and the core drills are
rented when needed; however, it is
hoped that a rotary rig will be acquired
in the near future.

Testing Undisturbed Cores

Suflicient identification and classifi-
cation tests are made so that the beds
can be stratified, and representative
- samples selected for the strength and
. consolidation tests. The identification
_tests include moisture and bullk density
determination, mechanical analysis, At-
“terberg tests, specific gravity, loss on

igniton, and petrographic classifica-
tion. o

Representative samples of each of
the various beds are then tested for
strength and consolidation. The shear-
ing strength js determined by direct
shear tests and unconfined compression
tests, the cohesion and angle of internal
friction being thereby determined.

Compressibility of the soil is deter- .

mined by consolidation tests, and from
the time-consolidation curves and voids
ratio-pressure curves calculations can
be made of the rate and magnitude of
probable settlement due to consolida-

* tion under proposed loadings.

Use of Boring and Test Data

‘Having made the necessary borings
and completed the tests of the undis-
turbed cores, the most difficult phase
of the work is the next step: The
analyses of the boring and test darta,
and rhe design of the treatment or
structure. As neither the methods of
obraining undisturbed samples nor the
test procedures have been completely
standardized, the results obtained may
be misleading or erroneous unless care-
ful judgment is exercised. The greatest
possibility of error, however, is in the
interpretation of the test data. Al-
though the study of soils mechanics has
made encouraging progress during the

last two or three decades, many of the
calculations are -necessarily predicated
on assumptions of conditions which
may not prevail in nature, such as
perfect homogeneity, etc., and in the
analyses and interpretation of the test
data the limitations must be recog-
nized; previous experience with similar
conditions is always helpful in analyz-
ing the test data on a given project.
The subject of borings, their inter-
pretation and application, is so complex
that in a brief discussion only cursory

“mention can be made of some of the

applications of obtaining undisturbed
samples and a few of the design treat-
ments which have been used.

Important Application

One of the most important applica-
rions of this type of boring is in the
exploration of fill foundations. Fill
failures are of three general types: 1.
Slipouts due to displacement or plastic
flow of unstable soil underlying the
embankment; 2. Failure due to slippage
along a weak plane in the foundation
soil, usually an inclined stratum lubri-
cated by ground water; 3. Shear failure
within the embankment caused by
stresses due ro the weight of the fill
exceeding the shearing resistance of the
soil; such failures may occur when an
embankment js not properly com-

View of a large cut after unloading of sfide and construction of flatter slopes with benches. Horizontal drains are being installed jo campleté the siabiﬂzah’onr freatment

‘and Public Works
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Large fill slipout was lafer corrected by combination of siripping, rock droins, foe suppart fill end horizontal drains

pacted or when the fil] slope is too steep
for the height of fill, and the weakness
may be aggravated by saturation or
seepage.

All of these types of embankment
failures may be prevented by proper
design and construction, drainage be-
ing the most important consideration
in the design of stable fills. Thorough
exploration of the foundation soil is
essential, and adequate borings should
be made to determine the depth, char-
acter and location of any unstable ma-
terial, and to determine seepage and
ground water conditions. The num-
ber, depth and type of borings will
depend on condiuons at the specific
site in question.

Stabilization Methods

Where embankment is to. be con-
structed over unstable areas some of the
methods for stabilization are:

(1) Stripping of all plastic or un-
stable soil from the fill area before
placing embankment is practicable
only where the wet or unstable mate-
rial is relatively shallow; in stripping it
Is important that all the weak material
which might affect the srability of the
embankment be removed, and that ade-
‘quate provision be made o intercept
and remove any secpage or ground
water.
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(2) Where borings revea) a zone of
wet, unstable material at such depth
that the cost of stripping would be
excessive the fill foundation can often
be stabilized by a system of trenches
backfilled with pervious material. To
be effective the trenches must be exca-
vated to firm material below any seep-
age zones, and sufficient filter material

‘placed in the bottom and on the slopes

of the trenches to assure thorough
drainage; large fill areas may require a
system of trenches laid out on a grid
or herringbone pattern, rhe location
and spacing of the trenches depending
on the terrain and the soil formation.

: Saturated Soil Beds

(3) 1f the foundation soil consists of
saturared beds of soil having such low
shear strength that the weight of the
fill would cause plastic flow, the em-
bankment may fail by settling into and
displacing the soft material, causing
push up or heaving outside the fill
slope. If the depth of the saturated soft
material is too great to be stripped
economically the installation of verti-
cal sand drains will often permit con-
scruction of stable embankments over
such beds of weak soils. By reducing
hydrodynamic excess pressure and
accelerating the consolidation of the
saturated soils the shearing strength is

increased and ‘the settlement subse-
quent to construction is greatly re-
duced. From tests.of undisturbed cores
of the foundation soil the consolidation .
characteristics of the soil can be deter-
mined and the required spacing of the
vertical sand drains estimated.

(4) Drainage of ground water by
means of horizontal drains installed
with hydrauger equipment has been
used successfully in stabilizing founda-
tions under embankments. However,
many formations cannot be drilled
economically by this method, nor is it
effective in draining beds of saturated
clay or other relatively impervious soil.

Strut Fills

(5) Toe support or strut fills, by
providing weight to resist the upward
movement of the soil outside the body
of the embankment, tends to prevent
fill failures resulting from plastic flow
and displacement of the foundation
soil. The toe support fills are most
effective where the embankment is ont
level ground or where the strut fill éan
be constructed between the normal £l
slope and an adjacent canyon wall or
hill, so as to act as a buctress. The toe.
support fill must be carefully designed
to assure that the added weight in-
creases the resistance against sliding
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and does not merely result in a greater

© load which adds o the driving force. -

(6) Often some combination of two
or more of these five types of treatment
“will be found most efficient and eco-
nomical. No one type of treatment ig
applicable to all unstable arcas, and
careful study must be made of the
geology, boring and test data for each
site before the most effective and
economical design can be determincd.

Design of Slopes

Design of slopes in proposed cut
© areas often requires exploratory work
which may include geologic studies
and geophysical testing as well as bor-
ings. Such Investgation is essential
" .where the excavation will be in old
landslides or other unstable formations.
Proper design of cut slopes, together
with drainage treatment where re-
quired, will often prevent costly slides
during construction or subsequently.

- The design may consist of slope flat-

_ tening, benching, unloading of active
* slides, drainage by horizontal draios, or
surface drainage. Often some combina-
~ tion of these methods will be necessary
" if stable slopes are to be attained.
Undisturbed samples refer to sam-
 pling methods by which the disturb-
-ance or remolding of the soil is kept
.-at the minimum. The cost of such bor-
ings 1s necessarily high and where it is
. not essential to obtain the larger diam-
" eter undisturbed cores economy in the
. cost of exploration can be effected by
‘use of the No. 2 or 1%-inch outside
-diameter California sampler, which is
one of the most useful tools available
" for district use.

Useful Information

~ Much useful information can be ob-
~rained with this sampler, but its limira-
tions must be recognized; because of
the small diameter of cores the soil is
remolded to some extent, and tests
other than identification tests, are likely
- to be unreliable. The most serious de-
ficiency of the No. 2 sampler is the
inability to penetrate hard formations,
which makes it difficult to determine
whether the bottom of any soft beds
has been reached. The use of the Barco
gas hammer or power driven drop
~hammer will minimize.the tendency of
the operator to assume firm or bedded
-material when hard driving is encoun-
tered. [For shallow holes in inaccessible

: and Public Works

locations the driving can be done most

- economically with the hand hammer;

however, for deep holes in different
formations the use of the Barco gas
hammer is recommended.

Boring Work

On boring work requiring the test-
ing of undisturbed cores, or on impor-
tant foundation studies where com-
plete information cannot be obtained
with the 1Y% -inch sampler, power bor-
ings should be made with the 2-inch
diameter California sampler, but many
projects can be explored satisfactorily
with the No. 2 hand sampler if the
operator is persistent and drives a.suf-
ficient number of holes. If firm material
15 assumed when one or two hand bor-
ings reach refusal, underlying beds of

- unstable material might not be dis-

covered. Often the boulders or hard
inclusions which caused refusal in the
first borings will be missed by adjacent
holes. Experienced drilling crews can
usually judge whether the borings have
penetrated to firm or bedded material,
or if refusal is reached on a float rock
fragment.

Ground water observations, which
are important in stability explorations,
can be made wich the 1% -inch borings.
Where future ground water levels are
to be recorded perforated casing
should be installed in the bore holes.
‘The tinned speaker tubes formerly sup-
plied for casing the hand boring holes
are no longer obtainable; howcver,
alominum tubing in five-foot lengths
with slip joints have been procured,
which are superior to the old speaker
tubes.

Use of Hand Bering Data

The depth of unstable material can
often be ascertained and ground water
conditions determined by means of
hand borings, and the No. 2 sampler
has been used successfully in exploring
foundation for proposed fills on num-
erous projects, and the corrective treat-
ment designed from the information
thus obtained.

Borings for Securing Disturbed Samples

In the exploration.of borrow sites
and roadway cuts, samples are neces-
sary for quality tests, and for determ-
ination of rhe uniformity of macerial
in the deposit. Sampling may be done
by various methods depending on type
of material, depth to be sampled, acces-

sibility of site, and equipment available.
Where the soil is sandy and loosely
consolidated, and relatively shallow test
holes are required, the samples can
readily be obtained with some type of
post hole auger. However, for depths
greater than about 15 feet, 2nd for
cemented or highly consolidated mate-
rials the manually operated auger is
unsuirable.

Shallow deposits of fragmental ma-
terial or coarse gravel are best explored
by open test pits. For depths up to six
or eight feet, in material which has suf-
ficient fines to prevent caving, test pits
can be excavated by pick and shovel
methods. If power equipment is avail-
able a bulldozer or a truck-mounted
dragline or clamshell can be used to
advanrage. Unfortunately wo boring
equipment has been devised which will
eastly and cheaply bore through cohe-
stonless, coarse material such as clean
gravel and boulders.

Power Boring Equipment

Many of the sites to be sampled will
be of such depth or the soil so compact
that they cannot be sampled econom-
ically with manually operated augers,
and power boring equipment should be
used. At present most of the districts
have no power boring rigs and either
the headquarters laboratory is re-
quested to make the borings or equip-
ment must be rented by the district
from private contractors. Rental of
boring equipment is not entirely satis-
factory: advertising for bids involves
considerable delay, and often the
equipment supplied by the low bidder
is of poor design or improperly main-
tained. Headquarters Laboratory has
only two power drilling rigs, and with
the preseat volume of work these rigs
are often not available when needed.

Moabile Boring Equipment
Recognizing the urgent need for
suitable power boring equipment the

Materials and Research Department
began, more than a year ago, a study

© of the manufactured rigs on the market

to determine if suitable mobile boring
equipment was available. Tt was con-
cluded that none of the boring ngs
then being sold met all the require-
ments of capacity, mobility and rea-
sonable cost; accordingly, at the re-
quest and with the collaboration of this
department, Headquarters Shop started
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Road temporarily closed by slide accurring durmg consiruction. Subsequently flatter cut slopes with benches were consfructed. Installation of honzoniaf drains is

to design and construct a boring rig.
Completion of the equipment was de-
layed by difficulty in procuring needed
parts and materials, and also by pres-
sure of other shop work. As a result
the first model was not ready for oper-
ation unti! late in the year, and the first
field trials revealed deficiencies in de-
sign which necessitated extensive re-
building, so that the boring rig was not
finally completed in workable form
until the latter part of the year.

This boring rig is mounted on a 4 x 4
Dodge Power Wagon, using a power
take-off for driving the hoists and
drilling mechanism. Side opening
bucket-type augers are driven by a
rotary table and Kelly bar; 2 hydraulic
pump operates a ram which provides
pressure for the feed or crowd, and
which may be used also for pulling if
the bucket gets stuck; the derrick is

also raised and lowered by means of a -

hydraulic cylinder. Two hoists are
provided, so that in pulling the bucket
out of the hole the Kelly bar is left
attached to the slow speed hoist, and
the faster hoist used for pulling the
drill rod extensions to which the
bucket is attached. This drill rig has
operated satisfactorily on four projects,
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planned to complete the stabilization treatment

drilling holes up to 65 feet in depth in
various soils; however, it is not suitable
for drilling hqrd rock or large boulder
formations.

It was originally intended that one
drill rig of this type would be supplied
to each of the eleven highway districts,
but as the rig finally constructed is
somewhat more elaborate and more
costly then first planned, it is now
believed that only a few of the larger

districts will require the type of boring -

rig described. It may be cthat a lighter,
less powerful, and cheaper rig will be
satisfactory for a large portion of the
sampling work in certain areas.

Testing Disturbed Samples

There are standard test procedures
for tests of disturbed samples of soil
proposed for use as embankment, sub-
base, base, or aggregates, and the tests
to be made will depend on the use pro-
posed. Successful exploration of the
materials site will depend on the selec-
tion and number of samples submitted
for test. [t is important that the number
and location of borings be sufficient to
prove the range in quality of the mate-
rial and the distribution of the different
types of material. If the material varies

.

with depth separate samples should be
taken of each type of soil racther than

a composite sample of the full depth of

the boring or test pic. Changes in the

character of the soil can usually be

detected by visual inspection, noting

the color, plasticity and gradation.

Designation of materials site for
50,000 or 100,000 cubic yards of mate-
rial on the basis of one test hole and
one or two samples has, as you know,
caused much trouble in the past. It is
realized that in many cases proper
investigation of materials sources was -
not made because of shortage of funds,
inadequate personnel and lack of swt-
able equipment. Similarly, many -pre-
ventable slides and shipouts have
occurred which should have been in-
vestigated during the preliminary soil
survey and appropriate treatment’
designed.

Complete and thorough soil sur-
veys, including particularly foundation
studies and comprehensive materials
explorations, will surely pay large divi-
dends in economies effected by the
most economical use of available mate-
rials, and by prevention of slides and -
slipouts through proper design and- -
corrective treatment.
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