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Governor Merriam Announces

Public Works Program Providing for

28,000,000 Man Hours Work

During the Next Eighteen Months

By FRANK F. MERRIAM, Governcr of California

of the year 1936 at the prospects for

relieving the unemployment situation in
California while securing important constrne-
tion and improvement benefits for the State,
I am greatly heartencd by the report of
Director Harl Lee Kelly of the Department
of Public Works de-
tailing the program
of work planned by
the three divisions
of that department
for the remaining
months of the eur-
rent biennium.

The activities of
the Highway, Archi-
tecture and Water
Resources divisions
touch more closely,
perhaps, the daily
lives of onr people
than any other units
of onr State gov-
ernment. They are
engaged in the con-
struction and devel-
opment of great
publie works for
which the State and
Federal govern-
ments apportion mil-
lions of dollars for
expenditures within
the State, thereby
providing work and
pay rolls for many
thousands of our eitizens.

It gives me great joy to be able to announce
from the information in Mr. Kelly’s report
that the program of the Department of Pub-
lie Works for which money may be antieci-
pated under the present financial set-up of
State and Federal funds will provide a total

I QOKING forward in this opening month

GOVERNOR FRANK F. MERRIAM

of approximately 28,000,000 man hours work
during the remaining 18-month period of the
current biennium, extending from January 1,
1936, to June 30, 1937.

This figure includes 10,000,000 man hours
of work that the engineers estimate will be
afforded by the Central Valley Water Project
being constructed
under the supervi-
sion of the U. S.
Bureau of Reclama-
tion.

From the Divi-
sion of Highways,
however, will come
the largest share of
the work that will
be done by the State
with State and Fed-
eral funds during
the remainder of
this hienmnial period.
The development of
California’s State
highways to high
engineering stand-
ards which provide
adequate facilities
for the ever inereas-
ing volume of traffic
is the earnest desire
of my administra-
tion,

Substantial

pro-
gress toward such
development has

been accomplished
during the past year and the State highway
organization is eontinuing into the new year
the advaneement of construction programs as
established by the California Highway Com-
migsion’s hudget and the Federal unemploy-
ment relief allocations made to California
for highway work.

(Continued on page 6)
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Governor Merriam Opens $994,000
Tower Bridge at M Street, Sacramento

9 “9 9

NEXCELLED for its architectural
and engineering beauty and constitut-
ing an impressive western gateway to

the Capital City, the unique and imposing
Tower Bridge spanning the Sacramento River
from the foot of M Street in the city of Sacra-
mento formally was dedicated and opened to
traffie by Governor Frank F, Merriam on the
afternoon of Sunday, December 15, 1935,

Constructed at a cost of $994,000, the new
structure, the only vertical lift span bridge
on the California Highway System, replaces
the old steel swing span built by the Sacra-
mento Northern Railway in 1910. During
the twenty-five years that the original M
street bridge was in use, Sacramento’s popu-
lation expanded from 45,000 to approximately
100,000 and ftraffic increased 700 per eent in
volume and 500 per cent in speed, making the
old bridge with its nine-foot roadway canti-
levered out from the trusses on either side
of the structure not only entirely inadequate,
but dangerous as well.

A COOPERATIVE PROJECT

The Tower Bridge, built by the State
Department of Publiec Works in eooperation
with the city and county of Sacramento and
the Federal government, is 737 feet long, has
a fifty-two foot roadway and two sidewalks,
a thirteen-foot roadway in the center for the
tracks of the Sacramento Northern Railway
and two lanes for one-way traffic on each side
of the tracks. Representing all that is mod-
ern in engineering skill, it will stand as an
enduring monument to transportation prog-
ress and relieve traffic problems that had
beecome & matter of grave concern to the
state as well as fo the city and the county
of Sacramento.

Construction work on the Tower Bridge
began in .July, 1934, and was hailed by Saec-
ramento and Yolo counties as the beginning
of a new and greater bond between them,

At the outset, a problem of paramount
importance that confronted Director Earl
Liee Kelly of the State Department of Public
Works, his engineers and the bridge con-
tractors was that of detouring. The old M
street bridge, built by the Sacramento North-

ern Railroad, carried a fifty-year franchise.
It was necessary to provide not only for high-
way traffic but for a river crossing for the
railway while the Tower Bridge was in course
of construction.

After considering all feasible plans, the
State spent approximately $12,000 in widen-
ing certain parts of the I Street Bridge to
accommodate automobile traffic and built a
temporary detour bridge aboul seventy-five
feet north of the Tower Bridee to take care
of the Sacramento Northern. This strueture,
built entirely of timbers with the exeception
of four spans of steel girders, rented for the
purpose, cost $90,000.

Eeonomizing to the utmost, the engineers
made the grade of the detour bridge as low
as possible, placing the steel girders just
above normal high water. Hxceptional rains
last winter raised the Sacramento river to
a point where, for a few days, driftwood
endangered the temporary bridge, but this
danger passed and there was no delay to rail-
way traffle.

The Tower Bridge consists of a combina-
tion of steel and concrete spans. The central
lift span is a 209 foot truss supported by
two vertical towers 160 feet high. The
approach span on the east consists of one
167 foot steel truss span and one 30 foot
girder span. On the west, there is ome
193 foot steel truss spam and four 34 foot
girder spans.

LIFT SPAN COUNTERWEIGHTED

The central lift span in its extreme high
position has a eclearance of 100 feet above
high water and a horizontal clearance of 172
feet between the fenders. The total load of
the lift span proper is estimated at 2,300,000
pounds. To avoid the necessity of lifting
this great weight as a direet load, it is counter-
weighted by steel frames, filled with con-
crete. One of these frames is in each tower.
They move in a direetion opposite from that
which the span moves. In raising the span,
therefore, only enough electric energy is
required to overcome the frietion of the mov-
ing parts.

(Continued on page 12)




TOWER BRIDGE DEDICATION SCENES—A view of the narrocw old M Street swing span strue-
ture contrasts with several views of the modern new Tower Bridge with central vertical |ift span that

replaces it. The view of the dedication day crowd shows the lift span raised. In the official group,
left to right, are: Director of Public Works Earl Lee Kelly; Mayor Ferguson; Governor Merriam;
Assemblyman Desmoand; President McCurry, Chamber of Commerce; Assemblyman Nielsen; Com-
mander Kunz, American Legion; Secretary Dudley, Chamber of Commerce. Governor Merriam is shown
releasing one of a thousand pigeons carrying messages to mayors of California.
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Highway Completed Through Historic
San Marcos Pass on New Alignment

By L. E. McDOUGAL, District Office Engincer

vears ago General Fremont led a

small band of sturdy soldiers through
the San Marcos Pass and pushed down the
rugged brush-covered slopes of the Santa
Ynez Mountains and captured the then small
mission settlement of Santa Barbara.

This attack from over the mountains com-
pletely surprised the Spanish defenders who
lay in ambush some 35 miles westward in the
picturesque Gaviota (torge with the intention
of waylaying and destroying the attackers.

Were Fremont and his men to reappear at
San Marcos Pass today, they would find, for
their convenience, a modern oil surfaced high-
way earved for 5.8 miles out of the westerly
slope of the Santa Ynez Range and dropping
down almost into their objective, the ecity of
Santa Barbara.

ON a dismal rainy Christmas Day 89

OVER SANTA YNEZ RANGE

The San Marcos Pass Road (State Route
80) was taken into the State system in 1931
and extends northerly from the Coast High-
way at a point about two and one-half miles
westerly from Santa Barbara. The old road,
whieh ascended the Santa Ynez Range up a
sharp ridge, was steep, very crooked, and had
several ‘dangerous hairpin turns. The road
crosses the summit through the San Marcos
Pass and thence generally follows down the
Santa Ymez Valley through the towns of
Santa Ynez and Los Olives, rejoining the
State Highway at Zaea, about 50 miles north
of Semta Barbara. '

This route is some 10 'miles shorter than
the regular main highway and provides an
attractive alternate for the motorist, as the
road traverses a truly delightful country. As
one descends the mountains back of Santa
Barbara, a beantiful panorama unfolds,
embracing the city, the Santa Barbara Chan-
nel and the distant islands of the same name;
and in the wooded canyons immediately
adjacent are spotted numerous summer homes
and cottages.

Extensive use of the road as an alternate
route has been impeded mainly by the tor-
torous and dangerous condition presented by
the old rouie np to the San Marcos Pass from
the vicinity of Santa Barbara.

As soon as possible after the inclusion of
the route in the State system, plans were
formulated whereby the San Marcos Grade
and other portions of the road could be
brought to more modern standards and elimi-
nate the dangers prevalent along the old
route.

With this in mind, $500,000 was allocated
for expenditure during the past biennium for
the relocation of the highway from Santa
Barbara to a point near the summit; and so,
for the past year or more, power shovels and
huge scrapers have heen gnawing away at the
sidehill overlooking Santa Barbara; and have
excavated necarly 1,000,000 cubic yards of
material and placed it in the adjoining
gigantic fills.

The new- road is a complete realignment
from the old, and situated some distance
easterly, has its junetion with the Coast High-
way about one and one-half miles ecloser to
Santa Barbara than the old road; close to the
intersection of the recently eompleted Santa
Barbara Through Traffic Boulevard.

HEAVY GRADING A FEATURE

The new road is of 24-foot roadbed width
and the maximum grade is 6.6% with a ruling
grade of about 5% in the mountainous see-
tion. Surfacing for the present will consist
of local material oil mixed and sealed 20 feet
wide.

A feature of the work, aside from the heavy
grading, was the constructing of large box
culverts and placing of large drainage pipes
at almost inaccessible locations far up the
side of the mountain range. Rough tempo-
rary roads had to be bulldozed along the line
ahead of the regular grading in order that
the eulvert materials might be transported to
the drainage site.

Also, in conjunction with the pioject, there
has been constructed aeross San Antonio
Creek a combination timber and conecrete
bridge, 192 feet long, with a 24-foot clear
roadway and consistine of eight standard
19-fcot timber spans and one 40-foot conerete
and steel girder span. Three large reinforced
concrete arch culverts were constructed, the
larger having 102 square feet of opening at
Maria Ygnaeio Creek.

(Continued on page 16)
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CONSTRUCTION SCENE showing character of heavy grading work on fill leading to two 100 foot cuts.
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Provision for major construetion in the sum
of $21,545,400 was made in the revised bien-
nial budget for the Division of Highways
which received my approval on September 12,
last. This budget was aimed to provide for
continued development of the State Highway
System, even with the curtailment of the
State’s share of gas tax revenne to one and
one-half cents as a result of the granting of
a seeond one-quarter cent to incorporated
cities,

Since the approval of the budget, the Com-
mission, due to increased gas tax revenue,
has been able to raise the major construe-
tion alloeation by some $1,913,100, making
a construoetion budget total of approximately
$23,458,500 from State and regular Federal
aid funds for the period from July 1, 1935,
to June 30, 1937.

In addition to this amount, Works Pro-
gress Administration funds for highway con-
struetion and grade crossing elimination in
the amount of $15,234,290 were apportioned
to California by the Federal Government,
$7,747,428 being provided for road work
and $7,486,362 for grade crossing elimina-
tion.

SIX MONTHS RECORD

Of the $21,232300 in construnetion work
orders issued by the Division of Highways
during the last six months of 1935, some
$6,923,500 provided for work budgeted
under the revised State Highway program,
$9,855,100 provided for work aunthorized
under the two Works Progress programs,
and $4,453,700 in work was financed from
minor improvement, maintenance and previ-
ous biennium funds.

The $9,855,100 in projeets put under way
from the $15,234 290 in Federal funds allo-
cated to California from Works Program
Highway and Works Program Grade Cross-
ing funds, leaves some $5,379,000 for unem-
ployment relief contracts still to be adver-
tised and awarded in the coming months of
1936.

From the Division of Highways budget,
prepared upon the basis of estimated reve-
nues from the State gas tax and motor vehi-
ele license fees and from regular Federal Aid
provided by Congress, the work pnt under
way during the past six months in the sum of

Financial Set-up Provides $21,914,000

{ Continued from page 1)

$6,923,500 leaves a balance of $16,535,000 in
major project construction for the remaining
eighteen months of the biennium.

FUTURE WORK FUNDS

" The sum of these two balances provides
for future work in the amount of approxi-
mately $21,914,000.

This amount of construetion funds is con-
tingent upon gas tax collections continuing
at their present level and upon the appro-
priation by Congress of the regular Federal
Aid funds. For the fiseal year ending June
30, 1937, Califo nia’s share of Federal Aid
is estimated at some $4,792,000.

‘While provision was made in the Hayden-
Cartwright act of 1934 for the “1937 Fed-
eral Aid” funds, at the time of the passage
of the bill Congress only appropriated suffi-
cient money for the 1936 apportionment.
The appropriation of funds for the 1937
apportionment has not yet been made by
Congress,

In his message to Congress accompanying
the budget, the President recommended that
this Federal Aid appropriation be deferred
one year. If such action be taken, it will
mean that the major construection projects
ineluded in the regular State Highway
budget will be reduced by some $4,792,000,
leaving only about $11,743,000 for the pro-
egrammed work during the remaining eigh-
teen months of the biennium. Revision of
the budget to meet such a reduction will of
necessity eliminate approximately 25 per
cent of the projects now programmed,

HIGHWAY MAN HOURS

Translated into hours of work the $21,-
914,000 anticipated for construction during
the next year and & half will mean about
12,270,000 man hours for California labor.
This total is obtained from 3,010,000 man
hours on the Works Program projects and
9,260,000 man hours on the projects included
in the revised budget.

Should the 1937 Federal Aid appropria-
tion be withheld by Congress, it will mean
the elimination of 2,684,000 man hours, leav-
ing only 6,676,000 man hours for the budg-
eted program.

{Contirued on page 13)




CALIFORNIA HIGHWAYS AND PUBLIC WORKS

Major Highway Projects Planned
for Construction in Next 18 Months

County Location Route Miles | Amount Type
Humboldt. ... Sllnul Ctoek to Bucksport and Trinidad to
.............................. Redwood Highway..........._| 9.4 | $290,000 | Grade and surface
Mendocino... - Ou!lct Cteok to Reeves Creek and Eleven
Oaks Road to Willits. . o oo oveeocmeann Redwood Highway. .. _________ 5.3 256,000 | Grade, surface and
Del Norte... ... Between Winton Corner and State Line____| Crescent City-Marshfield Road.| 5.1 140,000 | Grade and surface
Tehama.......| Pacific Highway to 1.5 mi. Eastof Dales_ | Red Bluff-Susanville Lateral __._| 13.8 175,000 | Surface
Richfield toRed Bluff .. ________________ Pacific Highway (West Side).. .| 13.0 270,000 | Grade and pave
Shasta........ Near Shasta to near Redding. .| Trinity Lateral . _ . ... ... 5.0 | 220,000 | Grade and surface
Yolo, Colusa...| Dunnigan to Arbuckle........___. e P-ciﬂn Bl(hvny (wm Side)...| 8.9 180,000 | Grade and surface
Yolo..........| Causeway to "M" Street Subway_ J to-San F) Rd...| 3.5 | 170,000 | Grade and pave
El Dorado. ... . Kyburz to Strawberry.........___ - Pllmine"l‘noe Road........ 9.0 | 115,000 | Surface
Santa Cruz....| Scott Valley to Santa Cruz__ -..| Los Gatos-Santa Cruz Road....| 3.9 Grade and surface
Santa Clara__ .| Alviso Road to San Jose ... ..coooouenn Bay Shore Highway. .. .cnuun- 3.7 425,000 Gr::; -n;’l pave
bridge
Waldo to Golden Gate Bridge......._._... Golden Gate Bridge Approach...| g § | 1,780,000 | Grade, pave and
structures
Appr toBayBridge. . .o ovonnnn. Bay Bridge Approaches..__...._| _____ 978,000 | Grade, pave and
structures
Between Oakland and Walnut Creek _| Oakland-Walnut Creek Road___| ___ | 325,000 | Grade and surface
Soledad to Gonzales _____.._.. Coast Route. ... 0 168,000 | Grade and pave
Bradley to 6 mi. South of San Ardo.._______ Coast Route. ......coo._...... 6.8 | 335000 Gr;:li;, pave and
e
Tajiguas Creek to 114 mi. W. Arroyo Hondo;
Rincon Creek to Carpinteria; Richficld
Tower to Santa Maria River; and Shef-
field Drive to Olive Mill Road __ __...... CoastRoute_____.__ ... _____. 7.9 | 503,000 Orl::'a pave and
FresnotoAshlanAve.____________ | ValleyRoute ____ .. __ ——-| 4.0 | 275,000 | Grade and pave
Kelshaw to Coarsegold _..._.__ WawonaRoad. _ ... ... ... __ 8.0 230,000 | Grade and surface
Tehachapi to Mojave. __.______ Tehachapi Lateral (portions).___| __ 100,000 | Grade and surface
Scoville Ave. to Osborne Ave. Foothill Boulevard... ... _____| __ _ 236,000 | Grade, pave and
[ bridge
Calabasas-Conejo Grade___.._...___ Coast Route (portions)_________| 200,000 | Grade and pave
Big Sycamore Creek Line Change and
Oxnard to Hueneme Road..._...______. Roosevelt Highway .. ... ... ___ 5.9 223,000 | Grade, pave and
bridge
Orange.. . .... | Seal Beach to Newport Beach __._________ Roosevelt Highway_______..._. 10.8 160,000 | Pavement
Los Angeles_... N and O Sts. and W'hninmm Blvd. to
Alameda St.. A Roosevelt Highway_._.. ... ...| 1.8 150,000 | Grade and pave
Los Angeles. Rio Hondo Bndga DEe—— _{ Los Angeles-Pomona Lateral....| _____ 160,000 | Bridge
Los Angeles. .. Culver City to Centinella. ... __ | Sepulveda Blvd. . ... .. ... .. 1.2 85,000 | Grade and pave
Orange..... . Gypsum Creek to East Boundary_________. Santa Ana Canyun Route.......| 2.6 175,000 | Grade, pave and
bridges
Los Angeles_. .| Los Angeles River Bridze and Approaches
at Atlantic Blvd. . _ wevevew-.-...| Alhambra-Long Beach Route._._| ____ 271,000 | Bridge and pave
ment
Los Angeles. __| R d A ee--ueemeas-nen.| Pasadena-Long Beach Route
(PRI » o 0 cissivm wismsimm sl mimal 222,300 | Grade and
pavement
Los Angeles_ . | Sepulveda Boulevard __ . .......ccuceuo. Sepulveda Boulevard (portions) _|_____. 195,800 | Grade, pave and
structures
San Bernardino | Santa Ana River to Redlands. ......._....| Los Angeles-El Centro Route...| §.§ 111,000 | Grade, pave and
structures
San Bernardino | Mountain Pass to State Line..._.________| Los Angeles-Salt Lake Road_...| 15.3 415,000 | Grade and surface
San Bernardino | Colton to Waterman Ave...... . __._____ Los Angeles-Redlands Road.___| 1.9 | 330,000 | Grade, pave and
bridge
Riverside...._| North Boundary to Beaumont._____________ Imperial Valley Route_...___...| 1.8 77,000 | Grade and pave
Riverside RoutedsS. ... _____ 3.0 | 205,000 | Grade and pave
bR Owens Valley Route 8.0 150,000 ' Grade and surface
Mono.... -| 2 mi.S. Rush Creek to 3 mi. S. Mono Inn__.| Owens Valley-Tahoe Route.. . | 7.5 125,000 | Grade and surface
San Diego...._ Del Mar to Encinitas, Las Flores Under-
pass to San Mateo Creek and Santa Mar
garitaBridge ... ____ ... . o] COMERMOMIE: ccoviciiniasnnenme 16.8 988,500 | Grade, pave and
bridge
Imperial______ Holtvilleto Brawley. .. ____._.____ .| Route 187 (portions).....______ | SRS 104,000 | Surface
Imperial...___ Midway Wells to Calexico.......... ... | Route 202 (portions).....____._ _____ | 100,000 | Grade, surface
and bridge
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U. S. Road Chief Suggests Plan to
Meet Problem of Safety on Highways

Increasing motor vehicle accidents on public highways, the necessity for preventive
measures and all aspects of safety precautions designed to lessen the great loss of life
featured addresses delivered by prominent speakers at the recent annual convention of
American Association of State Highway Officials at Miami, Florida. An outstanding paper,
‘“The Right to Pass-In Safety,”’ presented by Thos, H. MacDonald, Chief, U, 8, Burean of

Public Roads, is herewith reproduced in part.

By THOS, H. MACDONALD, Chief, U, 8. Bureau of Public Roads

N OUR ways and means of meeting the
problems of safety of travel on the high-
way, we lag far behind the advance that

has been made in dealing with similar prob-
lems of travel by rail and ship. This com-
parison applies to all aspeets of the problem—
the operating officials,
the laws and enforce-
ment organizations,
and even the facilities
themselves.

The perfecting of
each of these factors
through consistent
effort and experience
in meeting these prob-
lems results in the
inevitable record for
ghips and railways.
Clertainly it would be
possible to draw com-
parisons leading to
the conelusion, and
the subsequent ex-
cuse, that the condi-
tions to be met are so
different in highway
transportation—some
so exaggeratedly dif-
ferent—that a compa-
rable degree of safety
for our streets and
highways is beyond
any reasonable pos-
sibility.

Fortunately, we are not now in the dark as
to many things which need to be done to
increase highway safety. An evaluation of
the present status of ways and means that, if
given the opportunity, will advance the cause
of highway safety, discloses a very deﬁmte
foundation on which to proceed. * *

Copyright Underwood and Underwood, Ine.
THOS. H. MACDONALD

Records of the Bureau of Census show that
there was an increase in fatalities in 1934 over
1933 of 4738, and in 1934 total fatalities of
36,101, In the 95 cities of over 10,000 popu-
lation the total fatalities in 1934 were 10,361,
an increase of 918 over the previous year.
The fatalities in these
cities were 287 per
cent of the total. It
is evident, therefore,
that if we are to
better this record
materially we must
look to the smaller
towns and the rural
distriets, ®* * *

With a background
as to the need and
method of securing
the vital and neces-
sary facts, ineluding
the number, kinds
and results of major
and minor disasters
on our highways, on
which to base eorree-
tive action, the prob-
lem becomes one of
organization and ad-
ministration plus
public education.

A matural transpor-
tation safety program
is essential —definite
in character and fixed
in the responsibility resting upon officials for
its various phases. The principal criticism
that can now be made is that in gemeral we
are not reducing to effective action what we
know to be sound and are not carrying on
adequate research to clear our blind spots in
traffic conirol.
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MacDonald Proposes
Federal and State
Safelty Commuttees

(Contluued from preceding page)

To bring a sound safety program into definite
form and then to place it in effective operation in
all its ramifications, is the only policy that carries
any hope of progress. The remarkable advance in
the attainment of industrial safety has rested upon
a definite program and fixed responsibilities. In
the public safety field the same general principle
must be followed.

Until recently there have been only State laws
giving authority to officials to operate in the safety
field. Now limited authority has been reposed in
the Interstate Commerce Commission to make rules
and regulations applying to certain types of
vehicles moving in interstate commerce. We will
have, within a short time, then an entry into the
field of traffic regulations in a moderate way by
the Federal government. We must depend, how-
ever, for the major advance in the actual attain-
ment of safer conditions on our streets and
highways upon the States and their local sub-
divisions.

FLAN (OF ORGANIZATION

Without any claim as to novelty, the following
plan of organization necessary for effective admin-
istration is advanced. There would be twe princi-
pal divisions in the major organization: First,
Federa!, and second, State. In turn, each of these
divisions would consist of two branches. First, an
official committes appointed by the Chief Executive,
or through legislation, consisting of those elective
or appointive officers who have the legal responsi-
bility and authority to act in this field. The second
very important branch would be an advisery com-
mittee on safety cons'sting of representatives of
organizations and individuals who are now engaged
in safety work.

The Federal officlal committee* should be headed
by a cabinest officer and consist of the heads of
those divisions or bureaus which have logal auth-
ority now to act upon matters directly related to
traneportation safety—Iin addition to the represen-
tatives of the Federal bureaus, the Presldent of the
American Associntion of Motor Vehicle Administra-
tors and the President of the American Association
of State Highway Officlals.

The Federal advisory committes on transporta-
tlon safety would Include organizations such as
the American Automobile Association, the National
Safety Council and other groups which now are
engaged In safoty work.

OFTICIAL BTATE COMMITTEESR

The State official committee should be headed by
the Motor Vehlcle Administrator and there should
be associated with him the heuds of State depart-
ments who have legal responsibilities In this field,

T Buch n committoo could very well be composed of
representatives of the Intmm Commerce Commlis-
eion, the Bureau of the Census, the Bureau of Naviga-
tion, the Bureau of Aeropautics, the Bureau of Public
Roads and the Bureau of Standards ; and the Presidents
of the American Assoclation of Motor Vehicle Admin-
Istrators and of the Amerlcan Assoclation of State
Highway Officlala

I
CONVENTION OF HIGHWAY
OFFICIALS URGES PRESIDENT
TO EFFECT SAFETY PROGRAM

The following resolution was adopted at
the annual convention of the American Asso-
ciation of State Highway Officials at Miami,
Florida, Decomber 8, 1935:

“Whereas, Accidents on the public high-
ways, and fatalities resulting therefrom have
|| continued to increase, as evidenced by the
published records for 1034; and

Whereas, These records indicate a condi-
tion seriously disturbing to the public mind,
to the public officials administering the traffic
regulations, to those engaged in promoting
highway safety, to those responsible for the
construction and maintenance of public high-
ways and to the motor industry; and

Whereas, It is considered of the utmost
importance not only from the humanitarian
standpoint, but also from the point of view
of efficient and satisfactory highway con-
struction, maintenance and operation that
every phase of the existing conditions be
thoroughly examined and all possible imme-
diate and related steps be taken to correct
|| the present conditions: now, thersfore, be it

Resclved, That the American Association
of State Highway Officials urgently recom-
mends that the Federal and State govern-
ments take prompt action to correlate the
efforts of all public and civic agencies now
engaged in highway nccident prevention; and
be it further
Lj Resclved, That this association specifically

recommends to the President of the Unitad
States and to the governors of the several
states that they use their executive authority
at once to appeoint advisory groups and direct
existing official agencies to effect the coop-
erative action necessary to accomplish the
desired results.”

such ns the chief highway executive, the super-
intendent of public education and the head of any
State safety group.

The State advisory committee would be composed
of the representatives of branches of national
organizations and Individuals who are now engaged
in the safety fleld.

The functlons of the official committees, State
and Federul, would be to formulate regulations and
policles and to admlinister these, The functions of
the advisory committes would beé to encourage and
support the public officials and their law enforce-
ment officers, Lo suggest regulations and legislation,
to help secure and sustain these and to carry on a
constant campaign of education in every possible
form to the end that the public shall become safety
conscious. The importance of these advisory com-
mittees can notl be overemphasized. Unless the
officlal groups, Fedoral and State, have the hack-
ing of an Intelligent and vigorous support their
work can mot be effective.

Buch an organization ean be put Into effect on
executive order and would make use of existing
legal authority and organization which muost in the
end be responsible for results.

{Continued on page 16)
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Measuring Stability and Cohesion of
Bituminous Paving Mixtures by Machines

By THOS. E. STANTON, Jr.* and F, N, HVEEM{}

HEN the first oil mixed road surfac-
ing was construeted by the State of
California in 1926, it marked the

beginning of an inexpensive type of pavement
which now earries millions of vehicles annu-
ally, and covers a vast mileage of primary
and secondary highways in this and other
western states.

The development of this type of surfacing
has required that many problems be solved,
and a full share of these has fallen to the
testing and research laboratory of the Divi-
sion of Highways.

In order to retain the fundamental low-
cost feature of such construction, it is essen-
tial that, whenever possible, cheap local
materials be utilized. Tt is poor economy,
however, to use materials of questionable
quality and thns inenr an immediate high
annual maintenance charge just to obtain
extremely low first cost. Therefore, to insure
stable, traffie-resistant construetion and to
diseriminate betwean good and bad materials,
it is necessary that there be suitable labora-
tory tests to determine quality prior to con-
struction.

TESTING FOR STABILITY

One of the important properties of a
bituminous pavement is that of stability, The
term “‘stability’’ is intended to express that
quality of bituminous pavements which tends
to resist plastic deformation. Unstable pave-
ments are those that corrugate or groove
under the action of traffiec. A pavement which
ravels and disintegrates due to abrasion or
which fails from water action may not be
fundamentally unstable.

Though a number of laboratory machines
have been designed for testing stability, most
of such stability measuring deviees were
developed for testing mixtures of the sheet
asphalt or asphaltic eoncrete type, in which
the binding medinm consists of a relatively
hard asphaltic cement. The oil mix type of
pavement, in which the binder is a fuel oil or

* Materials and Research Engineer, California Divi-
sion of Highways.

f Assoclate Physicnl Testing Engineer, California
Division of Highways.

liquid asphalt, does not show high stability
values in testing machines which primarily
measure the cohesion or tensile strength of
the mixture.

NEW MACHINE NECESSARY

Samples of oil mix surfacing, which had
been known to withstand traffic suecessfully,
gave results so low in these testing machines
as to be almost negligible when compared to
standards considered acceptable for asphaltic
mixtures,

Inasmuch as many of these oil roads had
suecessfully carried auntomobile and truck
traffie, it appcarcd reasonable that a proper
stability test should reecord the superior
qualities of the low cost road as well as
of the harder type of asphaltic concrete mix-
tures, and, furthermore, the test should indi-
cate higher stability for a stable oil mix road
than for an inferior asphaltie eoncrete mix-
ture which had proved to be unstable by
waving and rutting under the action of traffie.

In analyzing the action responsible for this
pavement distortion, it appears that the prime
force is the weight of the vehicle. The vehicle
tends to sink into the pavement surface, and
when in motion pushes one side of the depres-
gion forward in front of the wheel. (Fig. 1.)

Presumably, in a perfectly uniform and
homogeneons mixture, and with the vehicle
traveling at a uniform rate, any wave or rip-
ple thus formed should proceed ahead of the
vehicle indefinitely, or at least for the com-
plete length of the pavement,

MOVEMENT OF SURFACE

Bituminous pavements, however, are rarely
of uniform quality, nor do vehicles proceed
at uniform speed. Several factors probably
contribute to the formation of transverse
waves or ripples which may become quite
extensive and of considerable magnitude
under certain conditions.

Figure 1 shows a diagram of a pavement
surface, with a loaded wheel displacing a
small wave or ridge in the direction of travel.

Figure 2 is a diagram illustrating the type
of movement within the mass of the pave-
ment under load. These lines of flow have
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Direction of Travel

been photographed and demonstrated experimentally.:
There is ample evidence, both experimental and theo-
reties], that the effect of a load on a plastic surface
is to force downward a conelike or wedge-shaped body
of the material

CAUSE OF UPHEAVAL

From a study of the diagram, Figure 8, it is evident
that distortion or fow in a plastic solid in which the
loaded area covers only a small portion of the exposed
upper surface consists of a coneshaped mnss of the
material being forced downward, meeting the resistance
of ar adequate support (subgrade) and the resultant
forces are diverted horizontally and radially against
the surrounding mass outside the londed aren,

The lines of least resistance naturally trond upward
toward the uploaded surface surrounding the londed
aren, so that when the load exceeds the resistance of
the plastie solid, an upheaval oceurs around the loaded
aren.

Tn producing the movement thus described, work is
done principally in overcoming friction between the
solld particles of the mass, and partially in overcoming
adhesion in certain areas. (This last resistance varies
with the speed of action.) The pressure horizontally
transmitted to the side limits of the prism beneath the
lond will be less per unit area than the load pressure
applied, so long as any internal friction exists.

MEASURE OF STABILITY

In other words, asphaltic paving mixtures may be
classed as plastic solids ; hence, n measure of resistance
to plastic deformation should be a measure of stability.

The necessity for reliable laboratory tests to deter-
mine in advance the probable tendency of the pavement
to shove and distort under traffic led to the develop-
ment in the Materials and Research Department of

t Part 11, Proceedings of the Fourteentk Annual
Meeting of the Highway Research Board, page 140.

DIAGRAMMATIC SKETCH
oF THE
HVEEM OJTABILOMETER

w”“qum#wr
lropnsmndy Morizerdyl pressuce o bquid .
w‘.pmv may be reed o gauge.

HVEEM

STABILOMETER as
pletely assembled.

it looks com-

the Californin Division of Iighways of the special
eguipment hereinafter deseribed.

The stabilometar is a form of plastometer, and con-
sists essentinlly of an outer metul shell of cylindrical
form within which is secured a rubber tube of smaller
diameter. The rubber is clamped to the cylinder at
each end in such a manner as to form a water-tight
chamber between the ontside of the rnbber tube and the
inner side of the metal cylinder. This water-tight
chamber is filled witk any suitable liquid, and con-
pected with a pressure gauge to register the pressure
to which the liquid is subjected. (See Fig. §.)

A compacted test specimen is formed to fit snugly
within the rubber tube, and any lateral expansion of

(Continued on page 23)
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\Lift Span Moving Load, 5,000,000 Lbs.

(Continued from page 2)

The pull of the counterweights is attached to
the four corners of the lift span by ninety-six steel
wire ropes, twenty-four of them at each corner.
Each rope is twe inch in di ter. As the
combined weight of the two counterweights equals
that of the lift span, the total moving load, includ-
ing the span counterweights, the wire rope cables
and the fittings, is about 5,000,000 pounds.

When a river vessel passes through the span it is
necessary for the operator to judge the height of
the eraft and then ralse the span sufficiently to pro-
vide n suitable margin of safety above the highest
point of the boat. An advantage of this type of
movable span is thst it is not necessary to fully
open the span except for a few vessels, Immediately
after the passage of a boat, the span is lowered and
roadway traffic ean be resumed.

When an approaching vessel signals for passage-
way it is answered from the bridge by an elec-
trically operated signal. Automatic signals imme-
diately are set to stop all approaching trains and
derail switches are set to stop any trains that
might overrun the stop signals. When this is done,
it is possible to unlock the rail locks on the
bridge and energize the control desk for operating
the span. Sirens at each end of the bridge sound
immediately, stop signals used at street intersec-
tions are lighted at both ends of the structure and
bells and illumined signs warn traffic the span is
about to open. The vehicular and pedestrian gates
close automatically and sirens blow continuously
until the gates are closed.

EIGHT BAFETY (ATES

There nre eight such gates and when the last is
closed It is possible to raise the cemtral lift span.
When the vessel has passed the bridge operation s
reversed and (raflic resumed.

The new bridge can he fully opened or closed in
approximately one and one-balf minutes. Highway
trufie will be stopped for only a small part of the
time that wns required for opening and closing the
old bridge swing span.

The two great towers of the bridge rest upon two
concreto cylinders built to a depth of fifty feel below
water. In building the piers, twe circular wells of
timber sheet piling, each thirty feet in diameter, were
driven into the river bed, sixty feet of piling having
been used to provide safe frecboard above low water.
After the cofferdams were completed, excavation with
a clamshell bucket handled from a crane on a foat-
ing barge was undertaken.

The bottoms of the cofferdams were sealed by
pouring comerete through a flexible pipe, reaching

down into the water near the point of depesit. It
was necessary to pour a sufficient amount of comn-
erete inside the cofferdams to offset the

pressure from the water outside. This required a
seal twenty-four feet thick—about 650 yards of con-
erete—for each well,

The concrete in the piers, cape, paving, ruilings and
walls amounted to more than 5,000 cubic yarde. A
total of 6,500,000 pounds of stecd was required.
Fifty-eight thousand feet of fir went into the 922 piles,
varying in length from fifty to ninety feet. Exeava-
tion for the bridge and roadways totaled 28,000 cuble
yards.

In excavating for the abutment on the Sacra-
mento shore twenty feet below the present street
level, the contractor discovered and removed com-
plete sections of the Central Pacific Railroad lald
there seventy years ago. There are 4600 lineal
feet of concrete pilings in the bridge.

One of the chief hindraunces Lo motor vehiele and
traffic on the old bridge was caused by
switching trains on Front Street at the east end of
the structure. There were several railroad tracks to
be crossed at this point. The Southern Pacific, in a
spirit of cooperation, has eliminated one track and
Front Street has been repaved thus providing a
smooth and easy crossing for highway traffic.

WIDE, EASY APPROACHFS

Highway curves on the west approach have been
eased off and pavement widened to conmect with the
Tower Bridge. The Sacramento Northern bas rear-
manged its freight switching movements over the
bridge so as to facilitate highway traffie,

Formal dedication of the bridge by Governor Mer-
rinm on December 15, last year, was witnessed by
thousands of Sacramentans and visitors from other
counties. The ceremonies began at 1.80 p.m. when
the state’s cxecutive led a parade from Ninth and
M streets to the bridge.

The procession was headed by bearers of the
nationsl and Ameriean Legion colors, commanders of
Sueraments American Legion posts and the American
Legion band. Automobiles bearing Governor Merriam
and Director of Public Works Kelly, under whose
supervision the bridge was built, followed. Behind
them came cars bearing state, city and county offi-
cials and leaders of loeal civie bodies and citizens
escorted by a drum corps. The dedication and opening
of the bridge were arranged by the Sacramento Cham-
ber of Commerce through a committee of which R, L.
Moore was the chairman.

BPEAKERS ON PROGEAM

The celebration at the bridge began at 2 p.n. with
flag raising ceremonies participated in by the Boy
Scouts Following rendition of “The Star Spangled
Banner” by the Ameriean Legion Band, opening
remarks were made by M. B. Kuns, commander of
the American Legion city council. Brief talke were

Commerce ; John Keema, chairman of the Sacramento
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MAINTENANCE ENGINEER
GIVES TIMELY AID TO
MOTORISTS IN ACCIDENT

MUTUAL CREDIT FOUNDATION
RIALTO BUILDING
San Francisce, California

Chairman Highway Commission,
Sacramento, California.

Dear Sir:

On September 17, 1835, at about § a.m.,
the writer had the misfortune to become
involved in an automobile accident at a point
just opposite the Point Sur Lighthouse and
just north of the schoclhouse on that road.
Only the writer's car was involved; it having
turned over once on its top and settled on its
left side facing south, The writer crawled
out through a window and pulled out two
other occupants, the instant the car had set-
tled; however, the danger of fire was averted
by the ignition key having been pushed in.

I wish to especially commend to you and
your good service Mr. Brown, your District
Maintenance Engineer, whe was heading
north and stopped his car picking all three
of us up and proceeding without delay to
the Peninsular Community Hospital at Car-
mel where he awaited the arrival of a dector.
He then proceeded to Carmel proper and left
word with the garage there to proceed to
L the scene of the accident with a tow car
)

giving them all necessary details.

While probably anycne else would have
done the same thing, yet Mr. Brown's atti-
tude was helpful, sympathetic and under-
standing and had the effect of calming us
all down. In addition, he offered his services
to any other extent we might need.

Kindly pt my si est thanks and
may | ask that some official word be passed l*
on to Mr. Brown as an expression of grati-
tude of myself and family.

Sincerely yours,
(Signed) Gilbert O. Roos. J

GOVERNOR MERRIAM OPENS BRIDGE
(Continued from preceding page)

Board of Supervieors; Willlam Russell, chairman of
the Yolo County Board of Supervisors; George G.
Pollock, general contractor for the bridge, and
Director of Public Works Kelly.

Governor Merriam then formally dedicated the new
bridge and cntered his official car in which he led
a parade across the great span., As the radiator of
his automobile broke the ribbon stretched across the
castern bridge entrunce, the siren on the central tow-
ers announced the opening of the structure to traffie
and factory whistles throughout the city, automobile
bhorns and sirens on river craft joined in the chorus.

Simultaneously, 1000 homing pigeons bearing tid-
ings of the ocension to all sections of California were
released.

Slate Water Plan
Work to Approximate
10,000,000 Man Hours

(Continued from page §)

An accompanying tabulation sets forth a
few of the larger projects included in the
work planned to be begun by the Division
of Highways during the remainder of the
biennium.

WATER RESOURCES PROGRAM

The Division of Water Resources will
employ during the ensuing 18 months elose
to 200 technical and non-technical employees
in the administration of water rights, water
resources investigations, snow surveys, water
master serviee, irrigation investigations,
supervision of dams, eooperative stream gag-
ing and topographic mapping, flood control
construetion, bank protection and the main-
tenance and operation of the Saeramento
Flood Control Project, at an expenditure
excluding materials and supplies, of approxi-
mately $600,000, representing roughly 840.-
000 man hours of employment.

In addition to the above, approximately
200 WPA relief workers will be employed
intermittently during the ensuing 18 months
under the direction of the Division of Water
Resources on flood eontrol construetion and
maintenance and operation of the Sacra-
mento Flood Control Project, representing
468,000 man hours of employment at an
expenditure of approximately #160,000.

CENTRAL VALLEY PROJECT

This does not include the Central Valley
Water Project being constructed under the
sapervision of the United States Bureau of
Reclamation on which an expenditure of
approximately $15,000,000 is estimated dur-
ing the next 18 months, including materials
and supplies. It is not possible to accurately
estimate the man hours on this project as
it is not known when the peak employment
will be reached, however indications are that
it will provide approximately 10,000,000 man
hours of employment.

The estimate for WPA relief work during
the ensuing 18 months on flood control eon-
struetion and maintenance and operation of
the Sacramento Flood Control Projeet is
made eontingent upon relief work being car-
ried out on this project on a comparable
basis to that in effect in 1935,

(Continued on page 29)
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Notable Highway and Bridge Project
at Redding Completed and Dedicated

By M. FREDERICKSON, Resident Engineer

The new highway and Sacramento River
bridge at the north entrance to the ecity of
Redding was officially dedicated and opened
to public use by the Direector of Pnblie
Works, Ear! Lee Kelly, ou December 18,
1935.

The dedicatory ceremonies, participated in
by publie officials and eivie leaders, were held
on the south end of the new bridge spanning
the Sacramento River, with President Harry
E, Thompson, of the Redding Chamber of
Commerce, presiding. Speeches were given
and the traditional silken ribbon severed.

barrier that officially opened the road and
bridge to public use.

This major improvement to the State high-
way system begins at the interseetion of
Market and Trinity streets in Redding and
follows Market Street to the intersection of
Riverside Drive. From this point, instead
of turning left on a sharp enrve to cross the
Sacramento River more than one-half of a
mile upstream, the new alignment turns
slightly to the right and immediately erosses
the river over a new bridge of modern design,
and continues straight across the flat north of

SKETCH MAP by W. Landers, Engineering Draftsman of District 11 shows how new Redding
Bridge across Sacramento shortens distance more than one mile.

Those participating in the exercises in addi-
tion to Director Kelly and President Thomp-
son were : Mayor William Menzel, representing
the city of Redding; G. T. McCoy, Assistant
State Highway Engineer; F'. W. Haselwood,
Distriet Engineer; ¥. W. Panhorst, Bridge
Engineer; and Richard E. Wilson, Office
Engineer.

RIBBON BARRIER CUT

Miss Barbara Hellesoe, daughter of Mr. and
Mrs. G. I, Hellesoe of Redding, assisted Mr.
Kelly in the final act of cutting the ribbon

the river to rejoin the existing highway near
the Sulphur Creek Bridge.

SAVES OVER MILE

The entire length of the new road is 1.05
miles; whereas, the distance between the
same limits over the old road was 2.2 miles.

The project has long been a dream in the
minds of engineers, a cherished hope of the
citizens of Redding and Shasta County, and
the marked improvement in traffie service will
benefit all who travel into or through that

(Continued on page 22)
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STRAIGHT ACROSS THE SACRAMENTO at Redding goes the realigned State highway over a
new 795-foot bridge with a 34-foot roadway and wide, easy approaches.

RIVER VIEW of the new steel girder type bridage consisting of six 108-foot continuous plate.
girder spans and two 46-foot cantilever end spans on concrete piers.

OFFICIAL GROUP at night dedication ceremonies (left te right) Office Engineer R. H. Wilson,
Division of Highways; District Construction Engineer, G. F. Hellesoe; Acting Bridge Enginesr, F. W.
Panhorst; Mayor W. B. Menzel of Redding; District Engineer F. W, Haselwood; Director of Public
Works Earl Lee Kelly; Barbara Hellesoe who cut the ribbon; Assistant State Highway Engineer G. T.
McCoy; President H. E. Thompson, Chamber of Commerce.
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|L Highway Design for Safety Outlined

The first action would be to develop a detailed
program and asslgn definitely the different activi-
tles proposed, We would then have for the first
time a coordinated plan in which both State and
Fedoral governments can function In harmony.

The same type of organization can well be
extended into the eity and major local subdivisions
of government, * © *

The studies which the Bureau of Public Roads
has made in cooperation with the highway depart-
ments and other agencies, and other studies, indi-
cate a failure of around one-third of highway users
to obey traffic signals.

The degree of disregard varies widely and this is
not Intended to convey the Impression that one-
third of the drivers on hilghways are careless or
disobedient of regulations. Competent motor vehicle
administrators place the percentage of really dan-
gerous drivers as low as b per cent. The fact,
however, that nnt more than 20 BStates have a
highway patrol organization of even reasonably
adequate charncter indicates the distance we have
to go to establish law enforecement on our highways,

EMERUENCY HIGHWAY IMPROVEMENTS

In harmony with thess suggestions but without
delay there are two types of activities to which
the highway departments should give greater
attention. The first we may term the emergency
improvements that may be undertaken quickly and
that should prove effective in eliminating dangerous
conditions. Such activities include placing of non-
skid surfaces, the clearing of obstructions to
lengthen sight distances, the elimination of hazard
at points where accidents have occurred, if due to
faults of the road, and the immediate marking of
all curves for their safe speed of travel.

It is a fairly well established fact that the
obvious danger points are not responsible for the
greatest number of accidents. Where they are due
to faults of road design, accidents usually result
from some faulty detail not disclosed until too late.

For the long-time program, highway design must
recognize the trend to higher speeds and provide
for those to the extent they mey reasonably be
expected to become established by the public usage,
This involves the recognition of two general classes
of highways: those for through or main line trafiic
and those for local and tributary service. This
classification follows the trend of public usage
and human behavior. For the first class, ample
width of traffic lanes, safe sight distances, casy
curvalure, superelevation, nonskld surfaces nand
clear vision of Intersecting roads are essentials of
proper design.

MULTIPLE LANE SEPARATION
Where multiple lanes are necessary it is recog-
nized that in general the two opposing directions
should be separated.

A serlous fault existing in many otherwise high-
class highways is tho inclusion of short sections of
highway In which the deslgn as Lo curvature, sight

(Continued from page 8)

distance or other detsils, falls below the general
standard of the road. A very substantial contribu-
tion can be made by the highway engineering
profession to the safety of highway use by ade-
guately designing all component parts of the high-
way structure for safe travel, not only at the speed
with which traffic moves at the pressant time, but
In so far as possible for the speed which observa-
tion of the general trend indicates will be the
average for the greater percentage of highway
traffic in the years to come. Practically one-half
of the fatal accidents are to pedestrians.

On these through highways, footpaths and side-
walks, which will actually be used by pedestrians,
must be an integral part of the design.

Such elaboration of design necessary for thosa
roads which fall into the goneral-use, long-distance,
high-speed traffic class wlill be unnecessary for the
tributary roads where traffic instinctively proceeds
with less haste and more caution, and this distine-
tion must be applied. Otherwise, the expense
becomes too great n hurden,

THE IMMEDIATE IFROBLEM

In this discussion no attempt has been made to
approach the subject from the angle of a traffic
expert. The problem at this time ie one of admin-
istration and organization. Such an approach will
undoubtedly have the full support of the American
Association of State Highway Officials becauss of
thelr recognition, through their own experience, of
its validity.

Unfortunately, because of the lack of organizia-
tion, adeqguate administration and popular edueation
in this fleld, much of the splendid effort and te an
extent the great Investment thnt has hbeen made in
hichway improvement are being partially depre-
clated by tho eelfish and uncontrolled action of a
relatlvely small percentage of the users of the
highwaysa.

Our highways are a proud possesslon. Over them
each Individual has the right to pass, but we must
add the qualification, with due regard to the rights
and safety of others,

HIGHWAY BUILT OVER HISTORIC
SAN MARCOS PASS

(Continued from page 4)

It is expected that the road will be com-
pleted and opened some time this month and
will afford the motorist a delightful and seenic
alternative route when traveling the Coast
Highway and certainly offers a striking con-
trast between riding along this modern road
in the luxury of an automobile to that of not
many years ago when a weary group of
soldiers pushed their way down these same
slolzlm through dense rain-soaked brush and
mud.
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State Highway Traffic Count to Be
Made Monthly at 38 Key Stations

. -9

OR several years it has been customary
for the Division of Highways to make,
on the Sunday and Monday nearest to

the middle of the months of January and
July, two 16-hour traffic counts at approxi-
mately 1400 traffic stations. This procedure
is to be revised with respect to the winter
traffic count. Instead of ocenpying 1400
stations on the Sunday and Monday nearest
the middle of January, 38 stations will be
occupied one Monday in each month through-
out the year.

The most important reason for the change
is that a monthly eount at the smaller number
of stations will effect a considerable saving
in cost and at the same time furnish a more
reliable basis for the estimation of secasonal
traffiec thronghout the State.

MARKED SEASONAL FLUCTUATIONS

In the immediate vicinity of the larger
cities the monthly fluetuation in volume of
traffic is not provounced, but it is marked
in rural areas. There is also considerable
range in fluetnation between different parts of
the State.

The Redwood Highway (U. 8. 101) in Del
Norte County and 1, 8. 80 in Imperial County
are typical of the extremes encountered in
traffie fluctuation. In Del Norte County the
traffic in July or August is approximately
seven times ag great as the traffic in January.
On the other hand, July traffic at Fort Yuma
approximates only 85 per cent of the January
traffic. At Fort Yuma, peak traffic oceurs
during December and January.

Uncertainty of weather conditions in
January was a secondary reason for the pres-
ent revision of the traffic count. Over a period
of years there is a fairly constant relationship
between winter and summer counts made in a
given locality. However, since rural traffic is
greatly influenced by the weather, compari-
sons of winter eounts limited to two suecessive
years sometimes produce misleading results.

The monthly counts at a large majority of
the 38 key stations listed below will be taken
for 24 hours, the first count being made on
January 13. Vehicles will be classified, as
heretofore, by type and according to the

9 -

number passing each hour. The records of
these stations will be used in conjunction
with the regular state-wide census which will
be made in July.

LIST OF KEY STATIONS

ROUTE 1—Tiburon Junection, junction Routes 1
and 52. North of Ukiah, at junction with Route 15.
Fernbridge, at junction with Route 566. Crescent
City, at junction with Route 71.

ROUTE 2—Del Mar, at Santa Fe Ralilroad
Crossing. Serra, at junction with Route 60. Los
Angeles, at Junction with Route 166 (Whittier
Boulevard and Indiana Street), West of EI Rio,
at junction with Route 60, South of San Lucas,
at junction with Route 10. Palo Alto, at Federal
Telegraph Station.

ROUTE 8—12 Mile House, at junction with Fol=-
som Road. North of Weed.

ROUTE 4—Tunnel Station, junction of Weldon
Canyen and Tunnel Road (Junction Routes 4, 28,
and 187). Famoso, at junction with Route 33,
Califa, at junction with Routs 82.

ROUTE 5—Mossdale, at junction with Route 686.

ROUTE 7—South of Williams.

ROUTE 8—Petaluma Creek Bridge.

ROUTE 8—Junction of Routes 9 and 190, Los
Angeles County.

ROUTE 11—lsleton Bridge, junction of Routes
11 and 53. 14 Mile Post (Headquarters Camp).

ROUTE 12—Whitestar, west of Jacumba, at
junction with Route 200. West of El Centro, at
junction with Route 26,

ROUTE 23—325 miles south of Palmdale, at
Junction with county road. South of Lone Pine,
at junction with Route 127. Leevining, at junction
with Route 40.

ROUTE 26—Whitewater, at junction with Route
187.

ROUTE 28—East of Canby, at junction Malin-
Klamath Falls Road.

ROUTE 29—3 miles west of Chester, at junction
with Route 83,

ROUTE 31—Cajon, at junction with Swartout
Valley Road (Route 53). Barstow, at junction with
Route 58 at Mojave River.

ROUTE 43—Olive, at junction with Route 178.
Mt. Anderson, at junction with Route 188.

ROUTE B5—Junction of Routes 55 and 56
(Salada Beach Road).

ROUTE 60—Junction of Routes 60 and 174 (Lin-
coln Boulevard and Manchester).

ROUTE 68—Burlingame, junction with Broad-
way.

ROUTE 72—Northeast of Weed.

ROUTE 77—Temecula, junction with Route 78.

“About this glrl you want to marry—has she good
connections
“Well, she never came apart when 1 was with her.”
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San Francisco-Oakland Bay Bridge

Will be Opened

9 -9

NLY eleven months more and the con-
struction of the world’s largest bridge
will be California history.

This is the essence of the 1936 New Year’s
Day report to Governor Frank F. Merriam,
chairman of the California Toll Bridge
Authority, by State Director of Public Works
Earl Lee Kelly.

Despite the pace of the 30-hour week and
the obstacles which nature places in the way
when man seeks to set new engineering fron-
tiers in defiance to the hazards of deep water
and dizzy heights, the world’s largest bridge
will finish ahead of schedule. By November,
1936, Chief Engineer C. H. Purcell expects
to have finished the paved decks so that the
bridge may be opened to traffic during
November,

to Traffic in 11 Months

-9 -2

these great bridges and California is the
speeial beneficiary.,

‘“The engineering wonders of these two
record-breaking structures have turned the
eyes of the world on America, on California,
and on San Francisco Bay—just as Boulder
Dam has turned the spotlight on Los Angeles.
The State Department of Public Works is
proud to present to California this San Fran-
ciseo-Oakland Bay Bridge, which, eminent
authorities have said, will hold its place as
the greatest bridge in the world for one
thousand years.

“During its first year we expect the bridge
to carry 6,000,000 vehicles, and full pros-
perity only needs to return to give the bridge
an annual passenger traffic of 50,000,000
persons.’’

PIER
i

FERRIED ON BARGES roadway trusses for the Bay Bridge are lifted from midbay into position

and fastened to suspender cables as shown in sketch,

$40,000,000 EXFENDED TO DATE

Thus far approximately $40,000,000 has
been expended on bridge and approaches.
During 1936, the bridge and its approaches—
representing $62,600,000 at present estimates
—will have been completed and the remaining
$15,000,000 worth of work which represents
the cost of the interurban railway on the
bridge will, if present negotiations with the
railroads and RFC are successful, be well
under way. The railway portion will not be
completed until after the highway decks have
been opened to the traveling publie.

“The building of this world’s greatest $77,-
600,000 bridge between San Francisco and
Qakland,” Director of Public Works Kelly
said, ‘‘and its sister bridge, the $35,000,000
Goldenn Gate Strueture, sets in motion the
tidal wave of public interest in California
which is to produee a tremendous exposition
on a specially made island in San Franecisco
Bay in 1938, The entire west is tributary to

PROGRESS SCHEDULE FOR 1936

The report to Governor Merriam set forth the
following schedules for completion of units of
the San Irancisco-Oakland Bay Bridge in
1936:

BERKELEY UNDERPASS—now complete.

EAST BAY DISTRIBUTION VIADUCTS—com~
plete April 1. '

MAINTENANCE BUILDINGS IN OAKLAND
TIDELANDS—complete July 1.

EAST BAY BRIDGE—cantilever closed March 7.

PAVING EAST BAY—complete May 7.

YERBA BUENA ISLAND—upper deck of tunnel!
and all island work, including the tunnel—com-
plete June 1.

WEST BAY BRIDGE—(The twin suspension
bridges, East Bridge and West Bridge, over the
West Bay Channel, between San Francisco and
Yerba Buena lsland)—The west bridge will be
completed first, with all of its spans hung from
the cables by March 15, and the steel floor in by
April 16, The East Bridge, between the concrete
center anchorage and the island, 283 inch cables
for which are now being spun, will have its decks

(Continued on page 20)



FROM THE WATER UP go steel sections of the San Francisco-Oakland Bay Bridge roadway t=
be hung In position on suspender cables. These sections consist of about 90 feet of truss measuring
the full 66-foot width of the bridge and weighing as much as 210 tons. They are ferried out to the
bridge on barges as shown in the top photo and lifted into position by steel lifting lines operated
by engines at the base of the towers as seen in the center picture. At bottom is shown one section
just six feet below final position 250 feet above the Bay and in inset workmen are sliding down from
the main cables to attach socketed suspender cables, four of which can be seen dangling over each
end of the truss.
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hung by June 15 and its floor steel in by July 15;
and all paving in the West Bay will be complete
by September 15,

SAN FRANCISCO APPROACHES—complete by
July 1.

ENTIRE BRIDGE (exclusive of railways)—
paved by September 15 and cleaned up ready for
traffic by November, 1936.

Work completed in 1935 is listed as follows:

PROGRESS MADE IN 1935

EAST BAY. Five 504-foot through truss
spans, east and west cantilever anchor arms,
west cantilever arm, completed in 1935.

YERBA BUENA ISLAND. Three 300-
foot deck truss spans over the cast side of the
island completed in 1935 together with towers
supporting them. The vehicular tunnel
through Yerba Buena Island was fully exca-
vated and lined with conerete by the end of
1935 and construction of the upper deck
started. At the beginning of 1935 the vehicu-
lar tunnel was in the stage where three small
excavations (two at the bottom and one at the
crown) had been bored through the wall and
the concrete footings for part of the side walls
poured.

Therefore, during 1935 it may be said that
save for three pi ot tunnels, entire excavation
of the Yerba Buena Island tunnel was accom-
plished. In the category of concrete work,
all but the footings for the side walls were
poured during the year 1935—the footings
having been laid in the fall of 1934. Simi-
larly, all the concrete viaduct at the east por-
tal of the tunnel, a section of the bridge

approximately 800 feet long, was built during
1935.

SUPERSTRUCTURE COMPLETED

WEST BAY. At the start of 1935, the last
of the foundation work was being done; some
concrete was still being poured at Pier A
near DBeale Street, San Franciseco; and the
concrete ecenter anchorage, a mile off the San
Franciseo shore, was being raised by the super-
structure contractor to the heicht where it was
to be taken over by the Columbia Steel Com-
pany for cable spinning. The superstructure
contractor had erected Towers W-2, W-3, and
‘W-6; and had raised W-5 to 155 feet with
approximately 350 feet to go. The fenders
for Pier W-4 and W-3 were not yet complete.

Bridge Deck Sections Hung from Cables

(Continued from page 18)

“MONEY WELL SPENT!'' SAYS
CHAIRMAN JONES OF RFC
ON VISIT TO BAY BRIDGE

Jesse Jones, chairman of the Reconstruc-
tion Finance Corporation recently visited
San Francisco to see for himself what is
being done with the $61,000,000 Uncle Sam
loaned to span the bay.

He asked not only to be told about the
progress of the work on the San Francisco-
Oakland Bay bridge, but the opportunity to
see for himself—and got it!

Taken to Yerba Buena Island, he eagerly
scaled the span catwalk, braving a lashing
rain and tugging winds, and walked far out
over the green waters.

A half hour later he descended and gazed
at the great vehicular and train bore through
the island, and exclaimed:

“That's what | call money well spent!”

He expressed surprise at the rapidity of
construction, admiration for the engineering
| skill represented by the massive bridge
works, and reiterated a previously expressed
belief the span will pay for itself within 20
years.

After the catwalk visit, Jones was taken
for an automobile ride on the completed
concrete viaduct on the East Bay section of
the bridge.

His hosts included Earl Lee Kelly, State
Director of Public Works representing Gov-
ernor Merriam; Leland W. Cutler, president
of the exposition board and vice chairman
of the financial advisory committee for the
bridge, Charles H. Purcell, chief bridge engi-
neer and Joseph A. Moore, State Harbor
Commissioner.

Byebars on both the San Francisco and
Yerba Buena Island Anchorages had been set
up and were practically ready for cable spin-
ning, and locker posts at Pier W-1 on the
Embarcadero and at Yerba Buena Island
Anchorage were ander way.

During 1935, catwalks on both the West
Bridge and East Suspension Bridge were
built and the spinning machinery erected.
Spinning was completed during the year on
the West Bridge between San Franciseo and
the Center Anchorage; and half completed on
the East Bridge between the Center Anchor-
age and Yerba Buena Island. Cable bands
were bolted around the suspension cables and
the first sections of the actual decks of the
bridge were being hung from the cables in
the last month of 1935.
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“MONEY WELL SPENT!" declared Chairman Jesse Jones of RFC viewing Bay Bridge progress
from a swaying catwalk. Left to right are: Leland F. Cutler, Director Earl Lee Kelly, Chief Engineer
C. H. Purcell, and Mr. Jones.

Bay Bridge Roadway Trusses Being Erected

(Continued from preceding page)

Two weeks before New Year’s Day, Janu-
ary, 1935, the $835,000 field painting contract
had been awarded, and half of this gigantic
painting job was completed in 1935.

Contracts for construction of the Toll
House and Maintenance Buildings were
awarded in July, 1935, and are now well
under way. Also, in July, 1935, the contract
for the lighting of the bridge and electrical
work was awarded and construction of the
units is now going on.

Contract for the San Franciseo Approach
was let in January, 1935, and is now half
complete.

In April, 1935, the contract for interlacing
viaducts of the East Bay Distribution Strue-
ture in Emeryville was awarded and is half
complete,

In June, 1935, the contract for the Folger
Avenme Underpass in Berkeley was awarded
and that eontract is now complete.

In Qctober, 1935, the contract for the San
Pablo Underpass was awarded and is now in
its early stage of construetion.

The ereetion of the roadway trusses of the
west suspension bridge started during Decem-
ber. Prior to that time all of the cable bands

and suspenders were hung from the cables.
In the meantime, the assembly yard at Islais
Creek had been put in order. Ilere the sec-
tions of trusses are assembled somewhat like
automohiles are put together on an assembly
line. These sections consist of about ninety
feet of truss the full 66-foot width of the
bridge, and some weigh as much as 210 tons.
When they reach the end of the assembly line
they have been riveted up and ready to take
their place in the bridge.

A barge is floated under the end sections.
By pumping the water out of the hull, the
barge rises and lifts the steel section free
from its supports. The barge is then towed
out to a position under the cables of the
bridge.

From this point the truss section is lifted
vertically and attached to the suspenders
which are looped over the eable. This lifting
is accomplished by engines placed at the base
of the steel towers. The lifting lines from
the engines are carried up about two-thirds
the height of the tower and thence horizon-
tally out to lifting struts which are securely
fastened to the cables. From the lifting
struts the lifting line is dropped down and
attached to the truss.
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GAS TAX DIVERSION

In their own interest the people must pre-
vent the diversion of the gasoline tax money
to other purposes than road building. The
gasoline tax belongs to the roads and to the
roads alone by original policy. It was levied
originally on motorists for the purpose of
providing good roads on which motorists
could run. The purpose justified the tax and
has kept it popular. If the money is diverted
to any other purpose the tax is no longer
justified.

This generation owes much to the inven-
tion of the gasoline tax. This excise has
built two of the most important industries in
the country. These are the petroleum and
the automobile industries.

- L L ] . L ]

The chain of cause and effect is clear.
The gasoline tax built and is building the
roads. Good roads alone made possible the
automobile for everybody. The automobile,
by the demand it set up for gasoline, devel-
oped the petroleum industry to a pitch not
dreamed of before.

- L L L .

The gasoline tax belongs to the roads. It
is the motorists’ money, cheerfully given up
by them for the roads but NOT for any other
purpose.

* * & = *

So fa'r‘g:‘reopla of California have vigi-
lantly off every attempt to seize the
gas tax money for other purposes than the
roads. In an moment, however,
the fund might be looted. It will be well to
put a double lock on it by a constitntional
ban on using it for any purpose but the
roads.—San Francisco Chronicle.

New Redding Highway
Bridge and Alignment
Saves Mile in Travel

(Continued from page 14)

vast area of northern California and southern
Oregon, appropriately known as the Shasta
Cascade Wonderland.

Few State projects result as does this one,
in a saving in distance equal to its length.
The result will be a direct saving of many
dollars in fuel cost alome to the traveling
public. In addition to this monetary saving,
the value of the increased driving safety and
comfort which was brought about by the
elimination of a hazardous stretch of road is
incalculable.

BRIDGE 706 FEET LONGC

The construction work was performed
under two contracts: One, covering the major
portion of the bridge, and the other, the
approaches and end spans to the bridge.

The bridge, of continuous steel girder type,
is 795 feet in length, has a driveway width of
34 feet and three feel sidewalks. The eentral
and major part of the bridge, consisting of
six 108 feet continuons plate-girder spans and
two 45 feet cantilever end spans, on eoncrete
piers, was constructed at a cost of approxi-
mately $180,000.

This work was started on July 5, 1934, and
completed on April 2, 1935. A. L. Richard-
son was resident engincer on the bridge eon-
iraet.

The approaches to the bridge, including the
two 28] feet end spans, were coustructed at
a cost of approximately $97,500. This work
was started on February 23, 1935, and com-
pleted on December 17, 1935.

STREET WIDENED AND PAVED

A large item in this contract was the
widening and repaving of a portion of Market
Street in the city of Redding. The width of
this portion was increased from 60 to 80 feet,
and the roadway 56 feet wide was paved with
Portland cement concrete.

The approaches to the bridge were eon-
structed to a gross width of 50 feet and paved
with a bituminous road-mix surfaecing, 32
feet wide on the south approach to the bridge
and 22 feet wide on the north approach.

Fingerprints have been urged as a requisite for
!obhjhdu a license to drive an sutomobfle in Cali-
orn
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Stabilometer and

Cohesiomeler Built
for Pavement Tests

(Continued from page 11)

the loaded test specimen transmits pressure to the
liquid through the flexible rubber walls, the resulting
lateral pressure being recorded by the test gauge.

DETAILS OF TEST

Laborutory test specimens may be prepared by
tamping, compression, or any suitable means of com-
paction designed to give ns nearly as possible the
same efficlency of consolidation as is obtained from
rolling or traffic. We have found that efficiency of
consolidation is mot always accurately indicated by
density determinations.

Under the conditions of this test, a
frictionless liguld spechmen trauswmits lut-
erul pressure equivalent to the applied load
per unit nrea. A rigid solid transmits no

FRermameier z_ .
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HVEEM COHESIOMETER for measuring ten-
sile strength of bituminous pavement. Broken
briquette is seen in center of box,

laternl pressure, Lateral pressures of
plastics or semisolids will, of course, range
somewhere between the liquid and the
solid.

For simplicity, stability results are re
ported in a scale ranging from 0 to 100
per cent, in which 0 equalg a liquid con-
dition, and 100 per cent is the equivalent

{MMWM
L et
GCraph Lovsd 7
Percii et
g g -
= il | «

=3
'S

of a solid with no measurable lateral
reaction under the test loads employed.

AFPPLICATION TO PAVEMENTS

Correlation with pavements under [ E‘._—, —
traffic indicates that a stability value of -
30 per cent to 35 per cent represents a
bordering condition. In other words sta- %m;::;h-m

bility values of less than 30 per cent
indicate a pavement which will to some
degree displace under traffic, which
mixtures showing stability values above 35 per
cent have so far shown satisfactory service value.
Traffic and local conditions vary sufficiently, how-
ever, to ko precise comparison difficult,

Stabilometer results are not consistently higher on
mixtures using hard asphalt than on those using fuel
oil or liguid asphalt. In order to measure differences
which do exist between oil mix and asphaltic cou-
erete pavements, an instrument was built to mensure
the tensile -t:rm.ztb or cohesion of a compacted speci-
men. (See Fig. 6.)

The tensile strength of a bituminous pavement is, of
course, due chiefly to the adhesion of the asphalt to
the aggregate particles, and the cohesive strength of
the bituminons film. While the quality is described
as tensile strength for the sake of simplicity, it must
be recognized that more precisely it is the rate of
flow with time, and hence characteristic of the con-
sistency of the bituminous Linder, and also of the fine-
ness, or surface area equivalent, of thé aggregate.

TENSILE STRENGTH DIFFERENCES

It was found that the cohesiometer could
ure definite and consistent differences between
olls and asphalts of varying consistency. A given
specimen with “D" g may give as
much as 50 times the “tensile” strength of a mix
using fuel oil.

An attempt Lo correlate tensile strength values with

FIG. G-—DIAGRAM showing construction and operation of

Hveem Cohesiometer.

Portion represented
in Cohesiometer Test

R

Portion represented
in Stabilometer Test:
pavement performance shows very uncertain agree-
ment, The fact thal mixtures of very low tensile
strength can and do remain smooth under traffie, and
algo that mixtures of quite high tensile strength have
been known to become waved and rutted, is proof thut
this quality is not essential for the pavement to
resist the distorting effects of vehicles, although it is
true that if the pavement mixture is lubricated to such
a dagree that it has a tendency to distort, the time
required for roughness to become evident will depend
to a great degree on the tensile strength, or more
precisely the rate of flowe of the bifumen serving ns
binder.

FUNCTIONS OF MACIIINES

The stabilometer es the tendency of the
portion of the pavement under load to expand or
flow Intnnrly against the surrounding pavement.

The iometer es the cohesion or chief
property by which the surrounding pavement tends
to restrain the lateral flow. (See Fig. 4.)
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TR RESOUR
Ofﬁ‘cgzs g}?pcporb
January 1, 1936

EDWARD HYATT, State Engineer

———

The Central Valley Projeet, one of the larg-
est and most worthy undertakings for water
conservation in the United States, plans for
which have been formulated by the Water
Resources Division of the Department of Pub-
lic Works of California, is rapidly nearing
the stage of actual construction. Under a new
order issucd by President Roosevelt, officially
announced at Washington on December 10th,
an initial allocation of $15,000,000 from the
Emergency Relief Appropriation of 1935 has
been authorized to begin construction of the
projeet.

Detailed surveys are now being made by the
Bureaa of Reclamation in preparation for
actual construction, and contraet plans and
specifications are being prepared by the Den-
ver offiee. A hoard of consulting engineers
consisting of Dr. W. F. Durand, Mr. Charles
H. Paul and Mr. R. V. Meikle, in company
with Dr. Charles P. Berkey, Consulting Geolo-
gist, and Mr. J. I.. Savage, Chief Designing
Engineer {or the Bureau, have just completed
a five day field inspection and study of the
project with respect to the plans and program
for immediate construction. It is expected
that initial contracts will be advertised for
bids and construction will be active.y under
way early this year.

STATE I8 COOPERATING

The Water Projeet Authority of the State
of California is highly satisfied with the pro-
posed program and the progress which is
being made. The State Department of Pub-
lie Works is eooperating in every possible way
with the Bureau of Reclamation in speeding
the work on the project.

The areas to be served by the Central Val-
ley Projeet are National assets and the
preservation of agricultural and industrial
produetion in those areas and the social life
dependent thereon and business ereated
thereby is of National concern. It is a project
of first and prime importance to the State
of California,

IRRIGATION DISTRICTS

To date the Reconstruetion Finance Corporation
has authorized leans in the total amount of $335,686,-
401 to 37 California irrigation districts for refinancing
an  indebtedness of $63,778,093. Of the amount
authorized, about $17,000,000 have been disbursed in
refinancing over $30,000,000 of indebtedness. In addi-
tion to loans for refinancing, the R.}¥.C. has granted
about $2,000,000 in loans to irrigation districts for
improvements in thelr eanal and distribution systems,

Californic Distriots Securities Commisgion,

Among the matters which came before the Commis-
sion for consideration, the following were approved:

1. Petition of the Paradise Irrigation District for
consent to new plan of debt readjustment and for
authority for flling petition under the provisions of
the Federal Bankreuptey Act.

2. Expenditures totaling $48,802 by the following
Irrigation districts, operating under Section 11 of the
Securities Commission Act, were approved: Citrus
Heights: Carmichael, West Side and San Diezuito
districts.

FLOOD CONTROL AND RECLAMATION

Muintenunve of Suoramento Flood Control Project.

A crew of 20 men has been engaged in clearing
brush from the Tisdale By-pass, to assist in the recti-
fieation of the channel at the westerly end of the
by-pass,

Relief Labor Work.

Bix relief labor projects are now in operation, on
which 252 men are employed. The work being done
consists of clearing and improving flood channels,
most of the activity being in Sutter and Yuba coun-
ties. One projeet iz operating in Yolo County,
employing 35 men in the Sucrumento Ey-pass.

Bacramente Flood Control Project.

This division has proceeded with the work of
installing pipes and doing other incidental eonstruetion
in connection with right of way for the south levee of
the American River near Perkins, Construction was
commenced on December 16th under contract with the
California Debris Commission.

The Division is now working on the installation of
pipes in four road crossings in the borrow pit on the
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property of Burr Mitchell north of Colusa, and the
crossings are being raised.

Good progress is being made in construction of
three new deainage pnmping plants in the Sutter By-
pass, under contract with the California Debris Com-
mission.

A conference wan held December 4th between rep-
resentatives of the State and the U. 8, War Depart-
ment with General Pillshnry, Assistant Chief of En-
gineers, with the result that a decision has been rem-
dered on the points at issue in the controversy. 'This
decision upholds the contention of the State on all
wajor points and will lead to immediate advertisement
for bids for three important and urgent levee units,
The three levees scheduled for immediate construction
are on the west side of the Sacramento HRiver from
Wollfroms to Princeton, on the east side of the Sacra-
mento from Colusa to Moulton Weir, and on the east
side of the Feather River above Starr Bend.

San Joaguin River.

The contract for constructing three units of levee
in Iteclamation Distriet No. 2064 on the San Joaquin
River, was completed on December 6th, A total of
57,677 cnbie yards was placed at a cost of §8,075, the
unit price bing 14 cents per yard,

Flood Measurements and Gages.

The flood gaging stations and avtomatic recorders
maintained by this office nre now in operation, and
arrangements are complete for making measurements
of flood discharges should this be required.

1 DAMS

1. Construetion of the Cajaleo Dam of the Metro-
politnn Water District in Riverside County is pro-
gressing satisfactorily.

2, Work is progressing on San Gabriel Dam Num-
ber 1 of the Los Angeles County Flood Control
District.

4, The Calero, Guadalupe, Stevens Creck and Vas-
oua Dams of the Santa Clara Valley Water Conser-
vation Distriet have been completed. The fill at the
Almaden Dam has been raised to its nltimate height.
Work is now under way on the concreting of the spill-
way channel. The work remaining to be done at the
Coyote Dam consists of placing the rock blanket and
concreting of the spillway channel.

4. Work on the West Valley Dam of the Soulh
Fork Irrigation Distriet in Modoe County and the
Arcata Waterworks Dam of the city of Arcata in
Humboldt Connty has been closed down for the winter.

5. Bxcavation for the abutments and spillway for
the enlargement of the O'Shaughnessy Dam of the
city of San Frauciseo I8 progressing satisfactorily,

6. Repair and alteration of the Ameriean River
Head Dam and the Lake Francis Dam of the Pacific
Gas and HKlectric Company is proceeding satisfactorily
and will be completed shortly.

7. Repairs on the 8t. Helena Lower Dam, consist-
ing of the placing of an upstream blanket and outlet
tower, are under way.

Three Levee Units to Be Constructed

{Continned from preceding page)

SACRAMENTO-8AN JOAQUIN WATER
SUPERVISOR

Weork during the past month has been in the office
vn compilation of the 1985 Report covering the diver-
siong, stream flow, and return flow in the Bacramento-
San Joaquin territory and salinity in the Della.

The flow of the Saernmento River at Sacramento
is about 9500 second feet and there has been little
variation during the past month.

California Cooperclive Snow Surveys.

Work during the past month has been principally
in the office bringing up to date the computation of
normals for both precipitation stations and snow
courses and compiling natural stream flow records for
correlnting the pust snow survey data.

WATER RIGHTS

Supervision of Appropriation of Water.

Twenty-five applications to appropriate water were
received during the month of November; 14 applica-
tions were approved and 8 were denied, while 17
permits were revoked and 4 passed to license, Min-
ing continues to be the predominant activity among
appropriators.

On October 1st reports of progress were requested
in conneetion with 1810 projeets which are under
permit and on December 1st, 887 reports had been
filed.

On October 15th reports of status were requested
in connection with 477 projects which are under
license and on December 1st a total of 370 of these
reports had been filed.

FEDERAL COOPERATION—TOPO-
GRAPHIC MAPPING

Fielw work was completed during November on the
Paynes Creek Quadrangle in Tehama County and
the Sebastopol Quadrangle in Bonoma County.

Some further progress was made toward eompletion
of the field work on the Burney Quadrangle in Shasta
County and the Kreyenhagen Hills Quadrangle in
Fresno County. Progress was alse made on the
office work in connection with the Cueamonga No. 4
Quadrangle in San Bernardino County.

South Coastal Basin Investigation.

Work has been going on in a rontine way on the
South Coastal Basin Investigation. Preparations are
being made for the annunl report on change in water
levels and other hydrology.
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Sunsel Boulevard Surfacing Removed
by Burners Covering 900 Yards a Day

By J. M. LACKEY, Assistant District Construction Engineer

OT many years ago building a State
Highway meant moving out into the
country or the mountains and for overa

period of many months eonstructing a narrow
roadbed, sometimes paving it with a 20 foot
strip of concrete. But times have changed,
particnlarly in Distriet VII, for most likely the
Job will be the reconstruetion of a busy city
street or an important trunk highway in a
thickly populated district with curbs and
gutters and pavement 40 to 76 feet in width.

One of the latest projects of this kind to
be completed was the resurfacing of portions
of Sunset Boulevard between La Veta Ter-
race and Santa Moniea Boulevard in the City
of Los Angeles. The existing pavement was
5 inch portland cement concrete surfaced
with asphaltie conerete which varied from 13
to 4 inches in thickness. Several years of
heavy traffic had developed many irregulari-
ties and the pavement became slippery when
wet.

OLD SURFACE PROBLEM

The plans provided for the removal of por-
tions of the old surfacing to permit laying
a 1% inch asphaltie concrete wearing surface.
Removal of the irregular thickness of the old
asphalt surface was no easy problem, as, under
years of traffic the asphalt had become hard
and tough. The special provisions of the
contraet provided that where an excessive
quantity was removed the contraetor should
replace it at his own expense. An added
complication was that a variable height erown
was used, often changing several times in the
distance of a block.

The old surface was removed by burning.
At the beginning of the work two pavement
burners were obtained from the City of Los
Angeles, each unit being mounted on a truck.
A single distillate burner covered with a 6x 9
foot hood was suspended from cantilever arms
from the rear of the chassis. A separate gaso-
line motor on the chassis operated air pumps
attached to the burners.

NEW BURNERS CONSTRUCTED
Progress was so slow, however, with these
burners that the contractor constructed two
much larger outfits, BEach unit consisted

of six burners operated under a 9 x 15 foot
hood mounted on wheels and towed by a
two-cylinder road roller. both burners being

Grade points were set at from 10 to 20 feet
intervals in the cld surfacing and the amount
of the eut painted neer the point. The burn-
ers were then sst to work, remaining station-
ary for from 3 to 5 minutes, depending on
the thickness of the surfacing to be removed,
then moving about 3 feet.

This operation was followed up with a
tractor and grader which windrowed material
loosened by the burning for loading into
trucks. The surface was then checked, high
spots marked and burned with the units
obtained from Los Angeles City.

SMALL FUEL COST

From 550 to 900 square yards of surfacing
were covered by the two large burners per
10 hour day. The area covered depended on
the thickness of the old surface to be removed.
Kerosene required for 10 hours of burning
totaled 400 gallons, which, at a cost of 5
cents per gallon, amounted to from #0.025
to $0.036 per square yard for fuel.

On account of strect cars, the burners could
not operate within several feet of the rails,
and a strip 17 feet wide was burned by
direct applieation of distillate to the surface.
In this manner, 200 to 300 square yards were
burned per day, using about 300 gallons of
distillate at a cost of 3} cents ger gallon, a
total of $10.50, or $0.035 to $0.0525 per square
yard.

The section paved was all outside fhe street
car tracks and consisted of 27 feet of asphaltic
concrete surfacing and a 2-foot ecement con-
erete gutter on each side of the street. A 20-
foot seetion ount from the gutter was spread
and finished with a finishing machine and the
remaining 7-foot spread and raked by hand.

On the hand-raked seetion a conerete float
was used after the hand raking in much the
same manner as used on conerete pavement,
with exeellent results.

{Continued on page 29)
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BURNING OPERATIONS on Sunset Boulevard resurfacing job in Los Angeles were carried
on expeditiously without interruption of daily traffic of 20,000 to 23,000 autos per day in addition
to suburban and interurban trains. Two large burners removed old asphaltic concrote surfacing
at rate of from 550 to 900 square yards per day at cost of 2] to 3 cents per yard for fuel.
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Old Timer, Do You Hold a Card to Beat This? |

ETENTION of the
honor of being head

min

in the 014 l_ﬁj;lmu Hliilﬂ‘h'llr COMMISSION |

Timers' Club of the State 2 m—u'm.mmu
Di?i.siﬂn of Highwa.\'s‘ 15 ?‘me“n.__ SM:RAH;\"N). aﬁramu. A 30w m £1009
getting to be rather diffi- —ic L t
cult. THIS IS TO CERTIFY that.

Each month since the
elub was started last July
by E. M. Cameron, Con-
struction Engineer, Dis-
triet 1, the oldest member
in the organization has
been displaced by some
veteran whose appoint-

George Nattis  of Berkeley, Calif,.,
sas duly gppeinled, Fehruary 1al JOR, o be.
Ghigummmm_m_mm.l__

of the CariForNIA I{mm Conarrssran. his ferme

of office fo be at MMW

ment by the first California

Highway Commission ante-
dated that of the reigning
charter member.

The only membership
requirement is possession of one ol the identi-
fication eards issued by the old Highway Com-
mission in 1912 and thereafter to every man
appointed on the staff of a division engineer,

Last month, E. J. Bassett, District Office
Engineer, Distriet 11, competed with Thomas
H. Dennis, Mamrenanee Engineer of the
Division of Highways, for the distinetion of
bemg the oldest member. Both hold identifi-
cation cards issued on Mareh 21, 1912.

But this month, both had to relinquish the
honor to George Mattis of Emeryville, one of
the Resident Engineers of the San Francisco-
Oakland Bay Bridee, which is being built by
the Department of Public Works, Mr. Mattis
produced his ancient identification eard show-
ing he was appointed Chief Assistant of the
old Division V of the Highway Commission
on February 1, 1912,

CAN'T FIND CARD

A close runner-up is H. F. Holley of Los
Angeles, now Assistant Chief Engineer of the
Automobile Club of Southern California,
whose membership application must be passed
upon because, unfortunately, while Highway
Commission records reveal he was named as
an instrumentman attached to Division 1 on
February 10, 1912, Mr, Holley, after much
rummaging, has been unable to find his
identification eard.

W. V. Brady of Garden Grove, Orange
County, also applied for membership, but is

GEORGE MATTIS of Berkeley, now a resident engineer of the San
Francisco-Oakiand Bay Bridge, takes leading place in the Old Timers
competition this month with an apointment card dated February 1, 1912,

in the same category with Mr. Holley in that
he can not locate his eard. Mr, Brady says
he was given the post of an assistant to
J. B. Woodson, Division Engineer of Division
VII, Fremo, by Austin B. Fleteher, Cali-
fornia’s first Highway Engineer, in Febrnary
or March, 1912.

In his application letter, Mr, Mattis, for-
warding his credentials, writes:

“I de not know whother | am eligible to the Old
Timera' Club since my services were not con-
tinuous, but | feel just as old in years and service
as if it had beon continuous.”

Mr. Mattis is eligible,

LEFT SERVICE TN 1919

“l served as Assistant Division Engineer in San
Luis Obispo from February, 1912, to April, 1917,
and then was transferred as Assistant Division
Engineer to District (then Division) 1V, San Fran-
cisco, After leaving the Highway Commission in
September, 1919, | served one year as Assistant
Engineer, California Railroad Commission, and two
years as City Engineer of Oakland.

During the past two years | have been Resident
Engineer on several units of the East Bay approach
of the San Francisco-Oakland Bay Bridge, report-
ing to Col. Skeggs and Mr. P. O. Harding, and
delighted to have the opportunity of again serving
in the organization which meant so much to me in
the past. | still remember the time when Mr. Den-
nis reported for duty at Sam Luis Obispo.”

He eontinues:

Mr. Holley writes expressing disappoint-
ment over his failure to find his identification
eard. He adds:
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TEACHER THANKS HIGHWAY
FIRE FIGHTERS FOR SAVING
THE DECKER SCHOOLHOUSE

Appreciation of the efforts of employees
of the State Division of Highways who, on
October 23, 1935, saved the Decker District
schoolhouse from destruction in the disas-
trous Malibu forest fire in Los Angeles
County, is expressed in a letter received from
Mrs. Helena K. Weaver, principal of the
schoel, by Maintenance Superintendent Bor-
nard M. Gallagher, who sent members of his
crew to the scene of the fire. A stirring
account of the battle against the flames,
written by Mp. Gallagher, appeared in the
November issue of California Highways and
Public Works. In her letter, Mrs. Weaver
said:

“The children and residents of the Decker
School District wish to thank Mr, Roy Alley,
Mr. John Schorr and the men who were with
them (whose names we do not know) for
their timely and able assistance in protect-
ing and saving our schoo! from destruction
by fire on Wednesday, October 23, 1935, We
are very grateful for their help and take
this opportunity to express our appreciation.”

The Division of Highway employees who
assisted Mr. Alley and Mr. Schorr are C. F.
Saman, William Dreasher, Norton, Flores,
Dituri, Kanchl, Smith, Housman, Bradley and
Albanez. Mr. Schorr’s own home was burned
down while he was engaged in helping to
save the school. :

CARD HELD BY OLD TIMER
(Continued from preceding page)

“l was appointed Instrumentman attached to
Division | on February 10, 1912. | reported to Mr.
W. S. Caruthers in Willits on the same date. Our
location party was organized and we immediately
left Willits for “Mountain House,” Mendocino
County, where we established camp. On February
15, 1912, we started the survey for the Cloverdale-
Hopland road, beginning at the Sonema-Mendosino
county line.

CLAIMS FIRST STAKE
“In view of the fact that most of the first survey
parties were organized on February 15, 1912, and
started work some time thereafter, | believe our
party drove the first stake on the California State
Highway System."

Mr. Brady regrets he ean not find his card
and writes:

“l believe | had the honor to be the first one
appointed in Division VIl after Mr. Woodson, |
have had varied and interesting experiences since
that job, but sometimes wish | had stayed with
the good old State Highway Department. They are
a fine bunch of fellows.”

““Was your bachelor party a success?”
“Rather, we had to postpone the wedding three
days,”

23,000 Daily Traffic
Count Street Kept Open
During Construction

(Continued from page 26)

One feature of the job was the use of a
mortar-supported side form for support of
the spreading machine on the side opposite
the gutter. The forms which were only 13}
inches by 6 inches laid flatwise, were secured
by driving a large spike through the plank
into a wooden plug which had been wedged
into a 2 inch hole drilled into the old P. C. C.
pavement. The side form was then shimmed
up to grade and the space underneath filled
with a 1 to 5 cement mortar.

These side forms took a terrific pounding
from traffic with very little damage and the
maintenance cost was small. In a few places
the mortar became reduced to a powder,
probably due to using too dry a mix which
dried out too soon.

Traffic on this street is very heavy at all
times. Traffic counts taken in January, April
and July, 1934, showed that Sunday traffic
amonnted to 15,000 to 19,000 cars per day
and week day traffic from 20,000 to 23,000
cars daily. Street railway traffic is also heavy,
carrying both interurban and loeal ears.

{GOVYERNOR MERRIAM ANNOUNCES
WORK PROGRAM

(Continued from page 12)

The program of the Division of Architee-
ture provides for construction of 18 new State
building projects at an estimated total eost
of $4,924,500, with an additional $600,000 for
minor construction, improvements and equip-
ment at various State institutions, colleges,
prisons and armories.

It is estimated this program will supply
directly and indirectly approximately 4,900,-
000 man hours work.

Of all the sad surprizes
There's nothing to compare
With treading in the darkness
On a slep that Isn't there,

dSql;e (gnshingly) : “Will you love me when I am
old?

He: “Love you? I shall idolize you, I shall wor-
ship the ground under your little feet. I shall—um—
er—You sre not going to look like your mather, are
you?'—Pathfinder.
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Highway Bids and Awards

for December, 1935

ALAMEDA COUNT!’-—Uﬂdermd! crossing under
Bacramento Northern Rallway in Oakland, 2 con-
crnle ubutments tnd steel uup. str, 416 Rdy. Gr. &

C. Pave. Distriet IV, Hul.mlalrt Boulevard Cross-
!nt. H. C. Vensano & Co., San Francisvo, §$61,438;

M. B, McGownn, Inc., Sun Franclsco, $61,108; Lind-
n & Swinerton, Ine., Oakland, §50,782; Heafey-
oore Co., Oakland, $60,699, Contraut awarded to

A. Boda & Son, Oakland §40,469,

ALAMEDA COUNTY—12th strmt in Oukmnd
botweon 20-28th Avenue, Gr, and Pave. Con
Remove and Relay R. R. Tracks, District I Route
105, Seotion Oak., Unlion Paving Co., San 'Fra.nn{soo.
25,767; Independent Const. Co,, a.klnnd. $26,857
;ff‘;?;cfa awarded to Heafey-Moore Co., Oakland,

ALAMEDA COUN'I. Y—1In Oakland, Undergrade Xing
Sac. No, R:; Cone, Abts, 1 Conc. Pier, Steel Sup.
Str. 0.84 mi. Rd. Grade P. C. C, Pav. 0.24 I Rd
Dlstri t IV, Roadw Gy

ﬁ N M

Oalkland, $119,1
¥, uoi 805 ;
Francisco,

Barrett & Hilp, San

, Vensiro, San F anelsco.

$125,343 ontract awar ed 1o Lindgren & Swiner-
ton, Inc., San Franclsco, $108,386.50.

ALAMBDA COUNTY—At Jackson St. Under Gr.

Xing, W, P. R. R R, C. Abuts,, Stfml Sup. Str., 0,15

Ball

mi. rd, Grade, P. C. C. Pav, et IV, Route 106,
Section Hs.%r McDonald & Kaln Co., Ltd, San Fran-
clsco, Eﬁs i, Darrett & Hilp, 345,503,  Contract
awnrd Lo Panln.uuiu Paving Co., San anclsco,

AMME COU‘NTY—Nm.r San Leandro under
ada XHE; R R at Wash. Ave. 2 . C. Abuts.
t. 8 tr. 035 mi. Grade and P, C. C. Pav., Dis-
triet Route €9, Section B. Peninsula Pavin l’_!o.
San Franciseo, $154,560; Barrett & Hilp, San
olsco, $150,844: MAeDnn!.ld & Kahn Co., Ltd Ssm.

Francisco, §171,914. Contract awarded to Bodenhamer
Const. Co., Oa.khmd $149,371.30,

BUTTE COUNTY—Between 3.4 mil. E. of Butte
Creek and Cherokee Canal, 2.9 ml. Grade, Un'tr. C, G,
or 8. District .11, Route 45, Becﬁm A. (.la.uda .
31? 210; Leo San
sireet and Bell, ummuéo' z?%‘s‘é‘n%b’&igo H%m-

reo e, B n awarded
to C. B, Blahup. Orland, §17,092.75.

CALAVERAS COUNTY—Bet. 8. Fork Mokelumne
R.mHeeruRm ‘l!ml Grade and R. C. B
Distriet x. Polnt Feeder Road.
awarded 'Bl.umtll Willm‘d & Biasotti and Roeea
and Co,, Btockma 3140.939

COLUSA COUNTY—Between Willlams and N.
boundary, portions of four ﬂlnlln ommﬂtn bridges
lo be removed and disposed o ct IIT, Routae

Section B. C. Leo F. Pllm. San Ja $2,881;
H-mnmta Ball, Marysvilla, $6,980; Geo. Pollock Co.,
Sacramento, $5, nsu. Nelson Hyde Chick, Berkeley,
$7,670; ﬂ Neilson, Sriand, $3.748; M. G. MoGowan
Ine., Elul nelseo, tm tract awarded to M. A. Jen-
kins, Sacramento, $2,888

FRESNO COUNTY—O, H
at Calwa 158 Tr. anu aa-«uo' onc. Oir. Bpans on
Cone, Piers & Abut rpmc‘hu P, O Pav.

ham
nd, $194 sh. 7.°0, Tohnett- on “ cm“'
hos uusA"‘éT“ﬁ—'ua's 52 rdg
ontract awarded
5 R Bishop, Lo ach, $184,706
FRESNO LOUNT‘I—-BGNM junntion Rt 41 and u
Sand Crock Road: é%';‘in%’t“i%“ra"é"{‘°‘st?' e
ed to W
Nuss & John Jurovich, Frosno, $30,244, o
IMPERIAL COUNTY—Batwoen 1 miles B. of Tmpe-
rial and 0.5 B. of Brawley 9.8 miles. Grade, mvnl
and road mix mrfm treatment and timber bril
Distr!ct XI, Route 2 Boetion B. Geo, Herze &
rnardino, $50, -lB-l V. . Dennls Constr, Co. San
DTe , $55,288; Oswnld Bros., Los Angeles, $48 TOT.
?f; ract awarded to R. E. Hazard & Bons, San D i
YO COUNTY—Between 1.8 mile N, of Bisho

1.4 mi. N, of Laws, 2.6 miles to be graded.

over A. T, & E. Fe

and
strict

IX, Route 76, Section A. Contract awarded to Basich
Brothers, Torrance, $16,373

KERN COUNTY—A mﬂa ?roj. under
the tracks of the S. P. R R, cmutinr of two reinf.
cone. abut. and a steel girder stret, for earrying the
tracks of the R. R. together with Incid. strot,, the
eonst. of a reinf. conc. bridge across Poso Cr., the
grading and paving of approx. 2.2 miles of St 'h’wy.
and the const. of incidental struct. Distriet Vi, Routa

Sec. E. Dodenhamer Construction Co. Oakland,
8304 023; J. E. Haddock, Pasadena, §$803,3656, Con-
tract awarded to Grifith Co.,, Los Augolu. $206,011.

COUNTY—Two miles 8W. of Searles to
Rademacher Road. Mix suarface treatment to he
applied for a distance of about 5 miles. District IX,
Route 145, Section A-B. A. 8. Vinell Co., Logs Angelos,
$6,008; Basich Bros., Torrance, $6,007  Controoct
awarded to Oilfields Trucking Co., Bakersfield, §5,316.

KERN COUNTY—Beatween the Fasterly entrance
to Kern County Park and 13 mi. Basterly about 1.3

mi. in length to be ed. District VI, Park Road,
Rexroth and Rexroth, Bakersfield, $35,620; Ofifields
Trucking Company, Eakersﬂnld 37'923: asich

Brothers, Torrance, $40, Contract awarded to
Slavnu-t and Nuss, Inc., and John Jurkovich, Fresno,

$34,

KE COUNTY—Between 4 mi, 8. of Shafler and
Shafter, .1 ML |g. Grade and Rd. Mix Surt. Dl.strl
VI, Route 139, Sectt B, C. Union Paving Co,
Franeiseo $71, ‘881 ;s N M Ball Scms. Berkeley, sf ns
Basich Brothe hers, Torrnn 881 07: Dimmitt and
Taylor, Los Angel 6,247, Contract awarded to
Boutherh Califorais Hoads Co., Los Angeles, $67,609.50,

LAKE COUNTY—Two (2) standard timber cattle
pnsses, between Upper Lake and Sweet Hollow Sum-
mit. Distriet I, Routs 15, Section B. Alfred T. Howe,
Santa Rosa, H.HE. Contract awarded to Smith Bros.
Co., Eureka, $2,718.65.

LOS ANGELEE COUN‘I‘Y—M undergrade

nml‘ft: “:’iv 8 ctiu ol RY it Hobart. !21 Amhs.
L] mn 0. 8

$148, §35 ﬁzannhm-ﬁam o ; E. Potts

Co., seles n 8,757; kunao Engr. Co. Los

Anxelea $16 A Constr. Co., Los

Anzalen 3156 268 Oawam Bros, Los _Angeles,

154, 92 add ock, Ltd., Pam.dena, $162,419;
Cnmphe!l Los Angeln $174,769 : Basich

Torrance, $152,417. Contract awarded fo John Strona,
Pomona, §146,122.50.

LOS ANGELES COU!.NTY-—Betweeu Ban Fernando

Rd. and Central Ave,, 0.6 mi Ig. C. Pavement,
District te 161, Section dl Oswald Bros.,
Los Angelas. $23,261; J. L. McClain, Los Angeles,

$28,117; George R. ng Co., Los Angeles,
$19, 032. Cnntract awarded to &)uulml. anl::u. Co.,
Rume. $18,529.2

LOS ANGELEE COUNTY—Steel and Conc. Over-
head Xing A. T. & S, Fe at W[lmlnmou l-Gl 5’ Srln.
2-4%’ Spans & 2-39" spans. C.
i“dgp mcu 281; n.‘n Hishop, Lo c 5% sss

n

:&ngel 5 216558 ; oz &Gﬂc' mthp mnct: LM

s £s,

$218,637; Sander Moniea, ”ﬁn“_

E\alnz-«ii S!I! xSS Shafner & Gor
don, Los Angalea : 2.9 ntract awarded
Los Angeles, $202,941 80
LOS AN 00
‘Undcrg’l‘ade Xi Pacific Electric Ry.
Route 174, Sem.l:gn B. Griffith (‘.ompnny. Los
$139.201; Liymch-Cannon %a Los Ang
33 984; Carlo Bungitrvnnni nst. Co., Hollywood
1” nt:m Ai'?;el $123,938; hﬁ%ﬁ"m"’a‘&é
n
Corp.! Lid,, Laos Angeles, $129,715; Oscar Oberg, Lom
An.geles, ;11! 422, Conmct awarded to Shofner &
Gordon, Los Angeles, $106,024.

T.OS ANGELES AND ORANGE COUNTIES—
n Luitwieler Ave. and La Mirada Ave. about
2.8 mlles in 1 to th

be graded and_ surfaced wi
selected materi wu-m VIi, Imperial High-
way. J. B. Haddock, Pasadena, $333,199: Oswald
Bros., Los Angeles, 3335 561; Basich Bros.. ’I‘orrauca.
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Highway Bids and Awards
(Continued from preceding page)
Contract UBLAS UNTY—DBetw Ede'sa Ranch nd
palc el R R B T R 0 L R DL e o A

IJ)B ANGELES COUNTY—Betwaen Sprinz Strest
d Hathaway Ave,, 2.5 mile Grade and Timber bridege.
Dlatrfct VII, Somerset Avenue. Oswald Bros., Los
Angeles, §62,812; Sully Miller Contr. Co., Long Beach,
$62,938. Contract awarded to R, E. Campbell, Los
Angeles, $61,182,

LOS ANGHELES COUNTY—Drainage sumps to be
excavated, and backfilled with sand, between 13 miles

NW. and 1§ SE. of Norwalk. D ictVILR.uute

174, Sgnftl%n Kovxcﬁvg:h & P;; S 1 Gate.&
ughes, Long Beach, Truck

Mats Co., Compton, $3.363; ‘Ansco C onstructing

Con,, Long Raach, §3,618; The Price Company, Santa
Monica, 84 510 ; ‘Kuhn Brns., Ine.,, Manhattan Beach,
$4,752; Geo. J. Bock Co, Los Angeles, $4,892; John
. Los Angeles, $7,576; V. Lovrich & L. B. Kon-
je 'Los Angeles, $8,350, Contract awarded to Theo-
dore G. Smith, South Gate, $2,772.

MENDOCINO COUNTY—AL the Oa.k.s and at Clow
Creek, 1.75 ml lg. Grade, Surf. Cr. R. l?"r.. é&q Asp,

& Bell, ryslv"ﬂ?ns-nzsis Claude C. Wood, Stockton
ude .
$43,498. Contract * awarded to N. M. Ball Ecns. Berke-
ley, $38,488,
O COUNTY-—One standard timber cat-
tle pass, Sta. 172— between Hopland and s
Mendocino County. District I, Route 1, Sectlon B.
Alfred T. Howe, Banta Rosa $3,162. Contract awarded
to Bmith Bros. Co.,, Eureka, $1,728.

MODOC COUNTY—Between 23 miles west of Cadar-
ville Nevada State Line, 11.8 miles Grade, Pentr. Oil
Bein, m‘ﬁm‘i’ s%%,"st&  ontract awatded o O ¥
AWa .

& Sons, Lower Lake, $79,235.40.

UNTY—An un e crossi

P. R. Dlstrict

Seelion Sal. M. B. McGowan, é
tti & Co, San Francisco, §254, sss
Kahn Co Ltd, San Fi'lru:ilco 8!78. 65 ;
Union Pa Co., Sa F‘rl.ncilon, $261.8 Contract
awarded to F. O, Bohknett Co,, Cwmpbc!l. :m.ms 05.

MDNTEREY COUNTY—Undergrade Xlng 8. P,
R. R. at Soledad. Roadway paved with P, C. C, and
Mix Surf. District Vv, Route 2, Section D.
McDonald & Kahn Co., Ltd., San Francisco, g 185,912;
Barrett & Hilp, San Francisco, $189,252;
Paving Co., San TFrancisco, $1€1, 453, Contract
:warldsg ‘tg Paul J. Tyler, Lord & Bishop, Sacramento,
165 N

ORANG CO Northam TUnder grade
v A Rly 2 Cone, Abts, W.
SI. Ehm. Btr. Blopa 'av, 0.86 mile Rd. Grade and
P. C. C. Pave. District 'Rntul'f.s«:tiorln-
Tiié Aopaiag ;kiosp:"é‘aw Paslch Bros. Tovrance, $157-
8 e, . ros.,, 1 -
601, ontract awarded to Mundo Enxlnuﬂnx Co.,
Los Angeles, 8104,720.

ORANGE COUNTY—Batavia Street in the city of
0\’,':““1 batl?sett; g?’alnutﬂa&dvgl‘:‘e and Ln ul.n m..
about mile B
treatment to be & ljad. istrict VU.

Iﬂ:odara C. F. Ro hins. BO?JSE ms. ’ :ﬂg Panl

.
gntes. 811 3% ontraat nwu.rdetf to Bqua.re [4]] cn,.
Anzalel. 8,681,

ORANGE COU‘LTY—Batweon Bay DBoulevard and

Bolsa Chiea RdA. 2.9 ml, lg. Grade, Sel. Mtl. Surf., Bit.

Mae. Armor Cont. District VII, Route 183, Sectlons

S1.B & A. Martin Broa. Truc Co., Lo

$52,180; J. B. Haddock, Ltd, Pasadens, §57,696:

Oswald  Bros., Los Angeles, $51,253; J. Tn M‘.oéla.m.
Angeles, 363,073 ; nélurp & Fellows Cont, Co

Angolos, $48,824; G & Rados, Los Angele

Tong Boaoh, $44651.80.

Go8,451.

o Sully-Miller Contrac 13: 4

PLACER COUNTY—Various locations betwaen Tin-

s 200 ST Bt G perion, G5, i
o Rou

A. Teichert & Son, Im:-., Sa.cmmanto. s T

Construction Con" peato, JUB8701 Kennsdy
n ' L] A=
T s gy e .%u““%‘ﬁ su1mr"':m3r°'r'“%ra:o!a'

ucktnn $28,519. Contract awarded to Hemstreot &

1, Marysville, $28,131.30,

graded, road-mix surface :rent.menl. and s=eal coat
to be applied. District II, Route 21, Section G.
Hemstreet & Bell, Hnrgsﬂlle,' $78,821; Dunn & Baker,
Klama Falls, 6. ntract nwardad to A
Teichert & Son, 1 Sacramento, $67,255.
RIVERSIDE COU‘NTY——S.! miles wut of Indio over
S. P. tracks O, H. Xing 1-61' spnn 2-45.5' Sp
Pnu P. C. C. 0.54 m Distri X‘I R.uu
E. Lynch Cannon Engr. 5
H.OS 836 ; Griffith Cn n?eh!ﬂ" 3120 20! E.
-!.ud Lad, onn. l 8.4

3 ) 40:. pRimmitt Tayl .Lm A b pon
l109 o“i nll:.".i h Bros., Elsin m‘u.-,'o';. 3; Syl ‘i
Bros. les, $111, 535

Contnm. Murﬁed to
B. G Ca.m‘ll ﬁlosn. 05,829,

RIVERBIDE COUN‘I’!’—Bntwuan 1.4 mile south of
R R TR A
: u R on F.

Los Angeles, $30,067; Gibbons & Reed Co., Bur-
37. Contract awarded to R. E. Hazard &
ns, San Diego, $28,456.
RIVERSIDE COUNTY-—O. H. Str. over 8 P. R. 'R.
1-70" st. pl. gird, sp. & 4-47' st. beam
Iera wit.lu tim. nuo founds. District \"ITBoum 19,
9,400 ; mf"ﬁm“ o g e
Y A.nfa c
gmnm En A.nfa.lu. Smh R, R. Btn
Long 'Bo.q 351,90! uarton.
i?‘naf::‘!;eg' 208" Cintyaai” wurmedmm gt ml-;
nir o
:gn Los Ann!u. §51,828, ¥ e
SACRAMENTO COUNTY—At 16th Street, Sacra-
mento, the exlsting nndarﬁ:de crosa!nc to be wldnud.

District ITI, Routes 3 lu
Lakeport, $39, nor. "%gnotrg?ﬁ awarded uﬂrdm
" '’ .

Bishop,

EACRAHENTO COUNTY—Batwean Walnut Grove
and Freeport, 16.4 mil lg Grad aiﬂc. R. B. widening,
urf. District

ms_resurf, Pl mi I, :
Eﬂrﬂtgn ¥ mix Route 11

San Franel 138,-
5233 J. A. Casson, Hayward, $147,680 ; Penineaia Pay.
ing 'Co.. San Fran neisco, 3148,899. Contrnnl awuwrl
to A. Talchert & Son, Ine., Sammento. 8131.85‘! 80,

SAN BERNARDINO COUNTY— mﬁ"_lr
m uui Rt. G9 ﬁ“;{, mi, sruh G“::Boﬁu
on
Rced Co nurhmks, slu m. V. R. Dennis ‘o
"DETU a. 1, Haddock, Ltd, Pasa-
derin, $163.012 ct awa.rdea to Basleh Bro-..
Torrance, $130, sn 50,

SAN ARDINO COUNTY-—Between 1 ml,
. W. of Lake Arrowhead and I. Arrowhead Dam
25 mi lg. Grade and Road M"l: Surfnm '.t‘rnt. Dll-
San Bernardino. $84.9 :?” R
no, l

Bros, Los .a.nseem
?:‘i'll' Lewis o 3§'€Jﬂ .M?\l ¥

115 ~omstr., a8,
Glbtbons Reed Co., Burbln‘k. o)
awatdsd 5 G601 Bok k Co., Ssos 2d0. - © ntrui

SAN BEENARDINO COUNTY-—Eight miles west
o: Needles, an overhead crossing over thes tnm sof

T. & 8 F. Rallroad cu g of 1-56', 2-53"¢",
3-11"6" spans on concrete plers; and a brldn acroas

a ohannel connuini.nr 4-19' timber spans
on timber pile foundatio constructed.  Approx,
0.57 mile to be graded

surfacing. District VIII, Route 58, Seotion N, Ihtlch
Bros. Esinoﬂ. $75,700 ; A, 8. Vinall Co. Los 108,
$62,961: R. H. Campbeil, Los Angeleq. $78.908. Con-

tract awarded to RBasich Bros,, Torrance, $64,142.

SAN BERNARDINO OOU]\TY-—I.. A. Co, line to
Pipe Line Ave., 2.7 milea Grade, Asp, Treat,
Tim Pile Trestle. ‘Dlltrlct II. Routo 'l'l Bection A.

R. Dennis Construction Co., San Dltfn_} $73, !!I.
Georxa J. Bock Co., Los Angeles, $08,757: Matich
Brﬂu.. ‘mlfnm 140 !5& A. 8 Vinell CO.. Ange

68,9 Euieh Bros, Torrance, $63,905; Oswal

rol.. r-lto.ﬂd.ils. Contract awarded to
D!mmltt l: Taylor, Angelen, §62,278.00.

SAN BHEENARDINO COUNTY—AnN underﬁrlda
crossing under the tracks of the A T. & 8. F. ra
near Verdemont consisting of 2 mqratn abntm-ntl
with steel and concrate superstructurs tg
and eorfaecing approx, 0.57 mlle of hl;‘h vi
plant-mixed surfacing (slow curing type).

(Continued on page 32)
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Highway Bids and Awards

(Continued from page 21)

VIII, Route Section A. George J. Bock Co,

A aan & Gush Lo b
- X o) s

fsllur ?l Co., ha.’ ts Co., Los

Ltd.
Angeles, S‘.I': 748, Cct.trm awarded to Geo. Herz &
Co., San Bernardino, §560,808.20.

SAN FRANCISCO COUNT
at Army Street under 5. P. R. R. _District IV,
Xing. Barrett & H’Il
Alfred H. Vogt, Ine,
sml‘.rh. San Frn(x:n:ism 45,616 ; .

San Francisco, $45,746. Contract awarded to
M. B. McGowan, Inc, San Francisco $38,969.

SAN FRANCISCO COUNTY—Widening O. Fl. Xin
over 8. P. R. R, Willlams 8t, San Francisco,
and 1-43' St T Spans, St. Beut.'Cone. Absts. & W. W,
m ton & Smrith,

Bu.n Frn.neiuco,

o

$31,825; n Franclsco
$29 MG. Alfred_ H. 1" San oilcn aa 675 |
., Vensuno & Co., ll‘r ¢1.nw. 335, 015 ; Bme{:
Hlilp, San Frl.nolac-o. $31,595 : Lind & 8w1nanun
Inc, San Fran , $31,389. Con awarded to
y G oroso & Sons, San Franclsco, §28,940.

SAN JOJ\.QUIN COUN‘I’Y—M undcml.da
and W, at

fo ons. pprox. three-
aded md ved with P,
:o'-’-'-’n‘:. §225,373; ;'m?' Const. Co. Oskia
mer
Co. s-n Rafsel, sug.nss: uﬂ:m:ﬂl

$225,838 ; &
& Kahn' Co.. 239,876; Union
Tyler,

clsco,

svini F‘mmim. 241,010; Paul J.

Lord sh Sammmtn §245,692; M. B. McGowsn,

Ine. Calett{ & Co., Francisco, $249.538;

'H.uIY. 'mmm Const. Co,, San Francisco, sni 123.
niract awarded to Lindgren & Swinerton, Inc, Oak-

jand, $223.255.74.

SAN LUIS OBISPO COUNTY—Between 1 mile B
Cholame & Kern Co. line 6.6 mﬂu Ioni Grade C. R.
Base, Rd, mix Surf. District V, Route '55. Section D.
ggnhluh Pavin Co.. San Francisco, §206 ‘l:!l G'.‘a.ll-

n, San Fra.ncisoo 02
‘b’nlcm mrl.ng Ou.

, $206,910 Contmct awarded to A.
'l‘nichort & Son, Ime., ento, $177.081,

SANTA BARBAHA COUNTY—A reinforcad Conc
gir:ler bridge extension on Las Pollta
g a u. at Santa Barbara, mmm

b, Rove Pate !n Barbara,
us m A. Immls. Glendale, m 80,
wnm-! tn Parish Bros., Los Angoles, $12,425.50,

SANTA BARBARA CO!J'NT!'—Betwuan 1 mile E.
Santa Ynez and Los Ollvos 6.4 mi. lf Grade Gravel
Base, Rd. mix. Sarf, Dinu'icl.'v Rouelﬂ.BecﬂmA.
C. ¥ Fredericksen & Son Lower 3108152

il‘ll M7 Gm

Ty 890 Glhbolu & Reeod mm:?ﬁ

%uc NN OB ction Co., Stocktwl: 132,002
&. Cu'lln u

Cunu-m:t. :w-a.rd.ad

$94,078.

SANTA CLARA COUNTY—An undergrade crossing
under the tracks of thn Southern Pacific OR. R. at
Embarcadero Road Palo Alto eouisttng of 2
abutments and atul mtnu nrpm. 0.21
ml‘hdrondway be graded and paved with P. C. C.
chtrlct Embarcadero Crossing, F. O. Boh-

ll.! 55,318 ; Union Paving Co., San Fran-

cisco, §16 1!1. ‘& Hilp, ’?:48“ A_mgo'r:nl“"
Rm Co., San Nafael, % 3 A isch
Rlimb, Ban Francisco, §164,195. Contract

8'.
& A

:;?aiod to Eaton & Smith, San Franclsco, §132.-

SANTA CRUZ COUNTYT—Through Ben Lomond
about 0.5 mile to be graded, surfaced with bt mac.
on crush. run base und 2 brs. constructed. District 1V,
Route 116, Section A. Peninsuia Paving Co., San
Francisco, §$61,677. Contract awarded to Lord &
Bishop, Sacramento, $55,835.75.

SHASTA COUNTY—Between 11 mi. East of Bella
Vista & Diddy Hill, about 7.7 mi in length to be
graded with crusher run bm and pum-

District It, Ron

mixed surfac A,
A. Teichert and Son, Sacramento, nis 172 Fem-
stroet & Bell, Marysville, §199,045; Unlon Paving Co.,
San P'rtnnl-no. Contrast awarded to Peninsula Puving

Co. Ban Francisco, $197,666.50.

SONOMA COUNTY—Bet, stang Pt, Rd, and Cotatd
1.8 mile Ii Grade, R. R, it. Mac. Surf., Dis-
trict 1V, e 104 Bectl Union Paving Co.,

353 §39: C. F. Fredericksen and Sons,
Lower Lake, $66,671; l"amlﬂc States Conatruction Co.

$Ta107 W Gatetts and Cor Sen
Rafael, $76,679; Granﬂlld Farrar and Carlin, San
Fr 4023 A, G. Raisch, San Franeisen,
leTy . tra.ct awarded to N. M. Rall Sons, Berlke-

STANISLAUB COUNTY—Between Riv.
mi. W. of Gatos Rd. 3.1 mile Grade, Rd. mix Surf.
Tr. and Bridge. District X, .'Ruutn 11
C. W. Caletti and Co.,, San Rafael, 3187, 8!1 N. M,
Bd Mo}em sma 51! Pnul J. Tyhr-hml and
88,656, Contruct awnrded to
#r-.ncmm $162,972.50,
TEHAMA GOUN'I'Y—-Bat southerly boundsa
and 3 mi. N. Los Molinos, 14.8 miles long, Rd.
Wdg. Untr. L‘r Gr. or stone bm-plant mix surf.
District IT, Route 3, Sections A & Paninsu
San 3185 801’ A

to, $146,714;
e s T
n
$146,605 ; l!n.hy-lfaon Co.,
tract awarded to Hemstrest
$146,014.70.

TULARE COUNTY—Between Yokohl
N.Immcﬂve.t.imi.lﬁun&rlde C. R
mix. surf., Distri Section
'l'eiehert k“l‘o m"nso ol 8153 182; Bl.l‘ll:h

thers, ITance, awarded to
Unm Paving Co., mm :m 17190,
TUOLUMNE ODU'\ —Between Sulllvan Creek and
Easterly l.bont three and four-tenths mis. in
wt be graded and surfaced with road-mix sur-
on _untrt. crushed gravel or stone base. Dis-
Route Section emstreet & Bell,
mnw lie, $116,916; Peninsula anlng Co., S8an Fran-
cleco, 29 979 : Bin.norﬁ. Willard and Blasottl, mock-
tem $10 ‘ . J. B. Construction Co.,
g I. 85. ract awarded to Union Pl'\'lns Co.
plueo. luu 233.20.

COUNTY—RBet. W. Casltas Pass & E.

V. R(L and 2

$178,006. Cl:lelg:
Ball, Marynville,

and 1 ml
Bo,se. na.

Pl.usi 2.4 mile long, Grade Rund-mtx Burf.
’I‘mf.. District VB. Route 151, Se . Granfield,
& Cuarlln, F‘rl. uos 7183 Ba.aich

Brosl;.‘l'mjlmnou 810! 270; Sharp & Fellows Contr. Co.
$116, 83?
traet a.wurded to Daley Co

VENTURA GOUN’IY-—Bel.wm Somis nnd S.tk-or;
5.9 miles lg. Grade and tll mix

surf.
Route 9, Section A R. F. Fobbins, Los Angeles,
361, GET Eouthwm Pav. Co, Poscoa, 158,400 ; Basich
Bm $52.808; A S. Vinell (‘.‘a Los
sn BoL, - Clomtenet warded to Onwald Bros.,
Angeles, §561,208.90.

“Shay, waiter, find my | hat!”
“It's on your head, sir™
“Don't botker, then, I'll look for it myself."

Father: “Faney a big boy like you being afraid to
sleep in the dark™

Five-Year-Old: “It's all very well for you, you've
got mother to look after you.”



Headquarters:

STATE OF CALIFORNIA

Department of Public Works

Public Works Building, Eleventh and P Sis., Sacramento

FRANK F. MERRIAM_

EARL LEE KELLY. ________________
JUSTUS F. CRAEMER. .o -
EDWARD J. NERON. .- e

DIVISION OF HIGHWAYS

CALIFORNIA HIGHWAY COMMISSION

HARRY A, HOPKINS, Chalrman, Taft
TIMOTHY A. REARDON, Ban Francisco
PHILIP A. BHTANTON, Anahelm
CHARLES D, HAMILTON, Banning
C. H. PURCELL, State Highway Englneer, Speramento
JULIEN D. ROUSSEL, Becretary

HEADQUARTERS STAFF, SACRAMENTO
G. T. MeCCOY, Assistant State Highway Engineer
J. @G, STANDLEY, Principal Assistant Englineer
R. H. WILSON, Office Engineer
T, E, STANTON, Materials and Research Engineer
FRED J, GRUMM. Eneineer of Surveys and Plans
C. 8 POPE, Construction Engineer
T. H. DENNI18, Mulptenance Enginear
F. W, PANHORST (Acting), Bridge Enginser
L. V. CAMPBELL, Englneer of City and Cooperative
Projects
R. H. STALNAKER, Equipment Engineer
E. R. HIGGINE, Comptroller

DISTRICT ENGINEERS

J. W, VICKREY, Distriet I, Eureka
F. W. HASELWOOD, District 1I, Redding
CHARLES H. WHITMORE, District 1II, Marysville
JNO., H. SKEGGE, Distriet TV, 8an Franclsco
L. H. GIDSON, District V, San Luls Obispo
K. M. GILLIS, Distriet VI, Fresno
8. V. CORTELYOU, Dietrict VII, Los Angeles
E. Q. BULLIVAN, District V111, San Bernardino
8 W, LOWDEN (Acting), District 1X, Bishop
R. BE. PIERCE, District X, Stockton
E. E. WALLACE, District X1 8an Diego
General Headquarters, Public Works Building,
Eleventh and P Strects, Sacramento, California

DIVISION OF WATER RESOURCES

EDWARLD HYATT, State Engineer, Chief of Division
J. J. HALEY, Jr., Adminlstrative Assistant
HAROLD CONKLING, Deputy in Charge Water Rights

IO SO~ - S (Governor

_______________ e Director

____________________ Assistant Direetor

_____ Deputy Direector

A, D. EDMONSTON, Deputy in Charge Water
Resources Investigation

R. L, JUNKS, Deputy In Charge Fivod Control and
Reclamation

GEORGE W. HAWLREY, Deputy in Charge Dams
SPENCUER BURROUGHS, Attorney
FVERETT N. BRYAN, Hydraulle Engineer, Watar
Rights
A. N. BURCH, Irrigation Investigations
H. M. STAFFORD, Sacramento-San Joaquin Water
Supervisor
(?ORDON ZANDER, Adjudleation, Water Distribution

DIVISION OF ARCHITECTURE

GREORGE B. McDOUGALL, State Architect, Chief of
Division
F. T. POAGE, Assistant Chief
W. K. DANITELS, Administrative Assistant

HEADQUARTERS

. W. DEHAVEN, Supervising Architectural Drafts-
man
C. H. EROMER, Principal Structural Engineer
CATLETON PIERSON, Bupervising Specification
Writer
J. W, DUTTON, Principal Engineer, General Con-
struction

W. H. ROCKINGHAM, Principal Mechanical and
Elecirical Enginser

DIVISION OF CONTRACTS AND
RIGHTS OF WAY

. . CARLETON, Chief
CLARENCE W. MORRIS, Attorney, San Francisco
FRANK B DURKEE, General Right of Way Agent
C. R. MONTGOMERY, General Right of Way Agent
ROBERT E. REED, General Right of Way Agent

DIVISION OF PORTS

Port ot Eureka—Willlam Clark, Sr., Surveyor

CALIFORNIA STATE PRINTING CFFICE
GEORGE W.NOORE, STATE PRINTER

27606 1-36 10,0600

BACKAMENTO, 1328
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