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California Must Spend Many
Millions in Order to Keep
Pace With Traffic Demands

NTO the midst of the present furor over the proposal
I before the Congress to drastically reduce the Federal Aid
Appropriation for highways, let us introduce and con-
sider the present condition of the State highway systems of
the various states. If there be any basis whatever for a reduc-
tion in highway expenditures, it must rest upon the premise
that adequate highway facilities are now in existence through-
out the nation.
The actual facts make any such an inference incredible.

For instance, reliable information proves that obsoles-
cence, inadequacy and depreciation render at least half of
the 14,000 miles in the highway system of California incap-
able of safely and satisfactorily serving the traffic they now
bear, and conditions in California. are neither better nor
worse than the other States of the Union.

For proof let us examine the extent of completion of the
systern in this State point by point.

SOME VITAL QUESTIONS

Has California a complete and adequate network of major
roads with no further need for reconstruction due to tortuous
and dangerous alignment, excessive grades, or obsclescence ¢

Is there no further necessity for widening narrow and
hazardous widths to safely accoramodate the large buses,
trucks and other commercial vehicles using our highways in
conjunetion with an ever expanding traffic?

Ave all of our antiquated roads, originally located by
oxcart methods, satisfactorily relocated to the required modern
standards of safety in width, grade and curvature?

Have all dangerous crossings at grade with railways and
important highways been provided for?

Have by-passes been provided around every impcriant
wmetropolitan community to avoid and mitigate the attend-
ant traffic congestion?

Is every bridge on the State highway system of ample
width and load carrying capacity to adequetely serve even
the present traffic to which it is subjected ?

AND THE ANSWER IS ‘‘NO’’

The answer to this series of questions by any well informed
citizen of this State is, of necessity, an emphatic, ““Not”’

As a matter of fact none of these objectives has been
realized, nor is there any reasonable possibility of their
attainment in the near future, especially if there is any cur-
tailment of highway finances, which even now arc proving
inadequate for the task.

It may help to convey some conception of the magnitude
of the problem facing the highway authorities of this State, if
we consider the current estimated cost of modernizing our
present highway system.

At the present writing, statistics indicate that approxi-
mately 4600 miles of the present system should be rebuilt
immediately to adequately and safely handle the traffic to
which those roads are subjected.

It is estimated an expenditure of $100,000,000 will be
required for this purpose.

Traffic figures further indicate that about 1200 miles of
the present system should be widened to provide divided

(Continved on page 12)
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Intersection of U. 8. 93E with Southern Pacific Railroad in
Roseville. Such traffic blockades as this are frequent.



Progress on Highways

By GEORGE T. McCQOY, Assistant State Highway Engineer

through the east and midwest

undertaken by a group of engi-
neers from the Division of Highwayvs
in connection with their attendance
at the 1937 coavention of the Awer-
jcan Association of State Highway
Officials in Boston was valuable in
ity revelation of the progress being
made in the solution of highway prob-
lems.

Kach of these engineers made a
written report of his observations.
The consensus of opinign revealed by
these reports is that while California
can justly be proud of her State high-
way system, nevertheless from the
standpoint of all around traffic
service, this State does not lead the
proeession in modernization of high-
way facilities and mueh i3 to be
learned from the progressive achieve-
ments i other States.

While in Massachusetts the group
saw about 200 muiles of the Massa-
chusetts highway system. The tvip
incloded the new North Shore Di-
vided Highway vorth of Boston, some
of the roads around Lexington avnd
Concord and a section of the Wor-
cester-Boston highway.

Of particular interest js the mew
North Shore Highway, of which all
Massachusetts engineers are justifi-
ably proud. It will eventually con-
nect with more adequate facilities the
metropolitan area of Boston with that
of New York. if the other two states,
Rhode Island and Connecticot, across
which it will pass, follow the same
standards of construction.

All importaut road intersections
are designed with a modified clover
leaf type construclion which greatly
reduces traffic congestion at those
points.

An appreciable mileage of divided
roadway with frequent grade separa-
tions of intersecting roads has helped
materially in reducing the congestion
previously experienced on the main
turnpikes radiating from Boston. The
use of a wide division strip was par-
ticularly voticeable. On most of these
recent improvements dividing strips

r I \HE RECENT inspection trip
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of from 20 feet to 30 feet in width
have been used. These are bordered
by flat sloping curbs and the attract-
iveness of the entire road is eubaanced
by the grass-sodded and planted strips
anag side slopes.

MASSACHUSETTS HIGHWAY SYSTEM

The most noticeable features of
Massachusetts’ recent construction
are extensive use of a patented, bi-
tuminons pavement and almost ex-
clusive nge of granite curbing., The
pavements of thiz patented type
have an extremely harsh surface
with about the same riding qualily
ag the most severe of the non-skid
work placed on our Sacramento-San
Francisco road in the vicinity of
Dixon.

The granite curbing is unsed on
both sides of the dividing strip, the
only concrete curbing being the pre-
cast white cement curbing used on
the noses of the strip.

NEW YORK IMPRESSIONS

Leaving Massachusetts after the
convention, they spent one day with
the New York Highway Department,
during which time they saw the new

Fxpress Highway in New York City
and about 200 miles of Porkway on
Long Island.

The most impressive thing sbout
the trip over New York highways was
the boldness reflected in the location,
design, and cost of the work. Great
sums of money have been spent for
beautification on the Parkways, all
of which have an extremely wide
right of way, usually about 600 feet.

From their observation and con-
tacts, the group concluded that
the New York authorities, both pol-
itical, administrative, and engineer-
ing, and the people of the State in
general have been more thoroughly
educated to the problems of highway
transportation in the vicinity of a
great metropolis, than is found
either in the middle west or on the
Pacific Coast, even though the prob-
lems of highway transportation and
vehicular movement are very similar
in New York, Ohicago, Los Angeles
and San Francisco.

New York, by its construction of
bridges, tunnels, elevated roadways
and parkways is certainly far ahead
of any other city or State visited on
the trip 1n solving highway transpor-
tation problems.

COMPLICATED JOB

Mr. Robert Moses, Commissioner of
the Department of Parks of the City
of New York, assigned the engineer
in charge of the job to escort our
group over the west side iraprovement
project which required a reclamation
of 132 acres of Jand, with an assessed
valuation of $23,760,000.

Mr. A. W. Brandt, Commissioner of
Highways of New York State, accom-
panied them on the tour.

This project demanded the prae-
tical rebuilding of an entire railroad
system, the only all-freight route into
Mavhattan, elevating 1t in certain
sections, depressing it in another, and
eovering it in a third by an express
highway for motor traffic.

It involved also tbe development of
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Part of the West Side Improvement project along the Hudson River in New York City, showing Riverside Drive Park and
shoreline in the foreground connecting with the elevated West Side Express Highway which extonds along the wataerfront from
72d street almost to the southern end of the city.

Riverside Drive into one of the finest
parkways in the nation.

The projeet calls for a ‘“nonstop’’
highway from the Battery at the tip
of Manhattan to Westchester County.
Only at strategic points can this high-
way be entered, featured by separated
grade crossings. This route runs al-
most its entire length directly along
the Hudson River.

TMPRESSIVE ACHIEVEMENT

¢

The Riverside Parkway alone from
T72d Street to Dyckman Street is 6.7
miles in length and has 34-foot sep-
arated roadways, with six grade sep-
aration struetures. It has a maxi-
mum grade of 4 per cent and a 2000-
foot minimom radius of eurvature on
the main highway. There 15 a mini-
mum vertical sight distance of 500
feet.

The entire West Side highway
project ineludes that section from the
Battery to 72d Street, which com-
prises an elevated express highway
only; the section from 72d to Dyck-

man Street, just below the Harlem
River, which involves the Riverside
Park system ; and the Henry Hudson
Parkway from Dyckman Street across
the double-deck Henry Hudson
Bridge over the THarlemn River
through the Bronx and into West-
chester County.

The whole project constitutes an
impressive achievement of planning
and execution.

GREAT BRIDGES BUILT

The George Washington Bridge
across the Hudson River, the Tri-
borough Bridge across the Bast River
and connecting roadways are perhaps
the outstanding examples in this
country of highway construction run-
ning into large costs. Enormous
traffic volumes and congestion in the
confined limits of Manhattan Jsland
Justify the huge expense for these im-
provements. They are featvred by
traffic lanes, separated on and off
ramps, separated cross-traffie, some-
times with two and three level road-
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way crossings, to take care of a huge
volume of trafic and permit of
speedy, safe and comfortable flow of
vehicles,

‘Without such facilities traffie would
be compelled to submit to hours of
delay, moving through terriffic traffic
jams with their acompanying hazards.

Many bridges have been built across
the East River to Long Island, some
are free of tolls and on others nominal
charges are made. These bridges con-
neet to modern, high standard,
divided highways with few road inter-
sections except those of the so-called
clover leaf type.

By this method of separation of the
grades of iwo highways, the inter-
seeting roads pass over the speedways
on artistically constructed concrete
arches faced with imported cut stone;
the avenues of entrance into the
speedways consist of accelerating
lanes ‘which allow incoming traffic to
pick up speed to that of the traffic of
the main highway and gradually
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Clover leaf design grade separation typical of many in New Jersey by which vehicles are enabled to make turns at intersections
without interfering with through traffic and congestion is eliminated.

pinch in without causing apparent
congestion.

MOST MODERN DEVELOPMENT

The parkways on Long Islang,
which are especially outstanding by
reason of their roadside development
and separations from conflicting
eross-traffic, permit a rapid and com-
fortable flow of traffic from the resi-
dential communities of Long Island
into the main city, and to reereational
facilities and extensive public beaches
in this area.

Our engineers had one day in New
Jersey, leaving New York through
the Holland Tubes going south over
New Jersey’s Skyway and over U, S.
No. 1, New Jersey’s Route No. 25,
to New Brunswick, returning on
State Routes through Bound Brook,
Plainfield, FElizabeth, and the
Oranges to the George Washington
Bridge.

In New Jersey the most outstend-
ing construction feature is the
large number of grade separations
where important highways interseet,
the most elaborate being the intersec-
tion of Routes 2 and 4 )ust east of

[Four]

Arcola. This intersection combines
long ““Y’’ connections with an inner
clover leaf design.

FINZ DIVIDED ROADWAYS

New Jersey also has some very fine
examples of divided roadwags, pro-
vided with an onusually large num-
ber of openings in the dividing strip
which seem in a way to offset to a
large degree the safety sought for.

The highway department is now
using a minimum width of 22 feet
for the dividing strips and is think-
ing of adopting 35 feet as a mini-
mum. On all of the 22-foot strips,
curbing is provided on both sides;
while on the 35-foot separation such
as Route 23, the curbing has been
omitted. The State is now experi-
nmenting with a new fluted faced re-
fleeting type curb and has just
recently awarded the first contract
for a 20-mile installation.

In discussing the divided roadways
with Mr. Giffin, State Engineer of
Surveys and Plans, he expressed the
conviction that the width of the di-
vided strip should éither be sufficient
to be of practical benefit as a safety

zone in covering the turning or ¢ross-
ing vehicle or drop to a minimum of
four or six feet, and that little was to
be gained by intermediate widths of,
say, ten or twenty feet. The State
engineers have also concluded that the
4.Jane divided roadway for rural
roads represents the ultimate in
efficient operation and that rather
than add additional lanes, new paral-
lel routes should be constructed.

PARALLEL ROAD TREND

The tendency in highway construe-
tion in New Jersey leans toward a
policy different from that encountered
in any other State visited or from that
now in general use as applied to
California, Where modern 20-foot
pavement has reached a point of
saturation, from the standpoint of
traffic, interseetions and construeted
roadside activities, such as market
centers, ete., their general plan seems
to be to allow this road to exist as it
15 and to construet a parallel high-
way.

A four-lane divided section ig used
on the new alignment where the prob-
lems of interseetions can be more
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easily solved and right of way costs,
as far as the readjustment of existing
faeilities is concerned, are not pro-
hibitive.

MICHIGAN VISITED

From New Jersey the group went
to Michigan and viewed the famous
Wayne County concrete road con-
struction in the vicinity of Detroit.
Wayne County lays claim to being the
originator of concrete road construe-
tion. The multiplication of this type
of highway has been prolific. Port-
land cement concrete is the Michigan
standard type of pavement construe-
tion, but very few sections have the
olled or surfaced shoulders now
standard construction in the West.

Two planes were brought down
from Lansing and our little delega-
tion was flown to the upper peninsula
across the Straits of Mackinac where
the Michigan Highway Department
hopes to eventually build a bridge
connecting the upper and lower
peninsulas of the State.

BROAD HIGHWAYS

Ample width of right of way se-
cured years ago on some of the main
traffic arteries radiating from Detroit,
permitting comprehensive and satis-
factory expansion of the highway of

both divided and undivided types,
was perhaps the outstanding feature
of some of the bighways visited in
Michigan. This pertains especially
to roads in the immediate vieinity of
Detroit and lying within Wayne
County.

An interesting and attractive ex-
ample of fitting a highway into the
landscape, and of developing the
roadside with native material, is the
Lakeshore Road on the upper penin-
sula of Michigan running westerly
from St. Ignace along the northerly
shore of Lake Michigan.

SERVICE TO MOTORISTS

In Michigan are some of the old-
est divided roadways seen on the
trip, some of them having been in
service for ten to fifteen years.

The Michigan Highway Depart-
ment is paying more and more atten-
tion to service to motorists in the way
of road information and roadside
picnic and rest facilities. This is
particularly true in the northern half
of the State where a large per cent of
the traffic is recreational. The high-
way department has spent a consider-
able amount of money in developing
the roadside parks in this area.

In Chicago the group stopped one
day for a trip over the new Chicago-

Milwaukee road just being completed
by the States of Illinois and Wiscon-
sin. This is a high type divided road
with a 30-foot dividing strip and in
Illinois has been curbed on both sides,
while in Wisconsin the curbing has
been omitted.

CHICAGO’S LAKESHORE DRIVE

Confronted with a situation similar
to that of New York, Chicago has
developed the Outer Drive or Lake-
shore Drive, consisting partly of an
elevated roadway and of a divided
parkway with side service roads.

Observing the movement of trafiic
on this six-lane road, on which traffic
lights are so arranged and coordi-
nated as to permit unobstructed and
uninterrupted flow for considerable
distances, caution is impressed
against expansion which runs into
too many lanes. Observations would
indicate that efficiency is consider-
ably reduced and hazard increased.

Throughout this eastern trip and
particularly in the States of Massa-
chusetts, New York, and New Jersey,
the most noticeable feature to the visi-
tors from California was the excellent
appearance of the highways, even
though close observation indicates less
attention to maintenance, This is

(Continned on page 27)

Numerous grads separation structures like the above pravide safe traffic movement on the New York Parkway systems in city and

suburban areas.

California Highways and Public Works (cbruary 1938)

The overpass bridges are built of steel and faced with imported cut stone blocks.

{Pive]



Highway Accomplishments

in California in 1937

By RICHARD H. WILSON, Office Engineer

ONSTRUCTION and mainte-
nance operations of the Cali-
fornia Division of Highways
are based upon budgetary set-ups for
biennial periods of two fiscal years.
The present bienpium, including
the 89th and 90th fiscal years, began
July 1, 1937, and extends to June 30,
1939. Thus, the calendar year of 1937
was composed of the closing  six
months of the biennium iveluding the
87th and 88th fiscal years and the
first quarter of the current biennium.
The total for construction projects
plsced under way during the calendar
year does not represent normal ac-
tivities for any one fiscal year for
both the closing quarter of one bien-
niura and first qoarter of a new
biennium are usually under the aver-
age for the other quarters as, in one
instance, the work consists of getting
under way the few remaining projects
of & biennium and in the other case
unavoidable uncertainties tend fo de-
lay early progress in advertising
projects for bids.

MILLIONS FOR HIGHWAYS

Even under these conditions, how-
ever, the comstruction and mainte-
nance activities of the California
Division of Highways during the
calendar vear of 1937 amounted to
$29,217, 600 in contracts awarded and
work orders approved for day labor
in improvement to the State’s high-
ways.

Of this figure, $19,503,900 was the
cost of contracts and day labor con-
struction put under way during the
year and financed from State and fed-
eral funds. Financing thiz work re-
quired $12,921,400 in funds allocated
to the Division of Highways from the
State’s gasoline tax and motor vehicle
registration fees and $6,588,500 in
funds on which reimbursement will
be had from federal moneys appor-
tioned to California.

The $6,588,500 in federal funds
consists of regular Federal Aid,
‘Works Program funds, Grade Cross-
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ing and Feeder Roads funds for the
fiseal year ending June 30, 1938,

SEGREGATION TO FUNDS

Segregation to the various funds
from which the money for the $19,-
509,900 in construction has been al-
lotted is shown in the following sum-
mation :

Regular Federal Aid for
fiscal years ending June

30, 1937 and 1938_____ $6,003,800
Works Program High-
way funds ___._______ 563,700

Federal Grade Crossing
funds for fiscal year

ending June 30, 1938__ 934,800
Federal Feeder Road
funds for flscal year
ending June 30, 1938__ 86,200
State highway fond__.___ 12,921,400
Total oo $19,509,900

The total amount of construction

and maintenance placed under way
between January 1, 1937, and Decem-
ber 31, 1937, and provided for under
the total of $29,217,600 is divided to
the various classes of the Division’s
activities as follows:

Comstruction and recon-
struetion ____________ $19,509,900
Maintenance ___________ 9,667,700
Maintenance and Opera-
tion of San Francisco-
Oakland Bay Bridge__ 150,000

Total - - $29,217,600

CONSTRUCTION PROGRESS

Progress of construction activities
in improvement to the State highway
system, which provided for a lotal
of 1,212 wiles of highway graded,
surfaced, paved or oiled and 50
bridges and grade separations con-
structed, s shown in the following
tabulation giving the type of im-
provement together with the mileage
for each type:

Type of Improvement Miles
Pavement __________________ 128
Plant-mix surfacing ___.____ 174
Road-mix surfacing . ________ 29
Oiled Gravel Surfacing (arm-

or coat, ete.)_____________ 438
Untreated gravel or stone sur-

facing _ . 2
Graded roadbed._. . __.__.___ _ 30
Dust 0il roadbed___._______ 179
Shoulder comstruction or oil-

mg 164

Bridges and Grade separations (50)
Miscellgneous contracts______

Total ____ . 1,212

The type designation in the above
tabulation gives the kind of sarfae-
ing on the completed improvement
and in each instance includes the
necessary grading required for any
given project. In certain cases the
grading and drainage structures have
been the major portion of the projects,
but the improvement has been in-
cluded under the surface type.
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Type of highway built |ast year,

Listed shoulder improvements include
contracts which involved work on
shoulders only.

June 30, 1937, marked the close of
the budgetary biennium for the 87th-
88th fiscal years and July 1st the be-
ginning of the current biennium In-
cluding the 89th and 90th fiscal years
and during the closing six months of
the Jast biennium contract construc-
tion in the amount of $3,830.500 prac-
tically closed out the available funds
from that and preceding biennial
periods.

CONTRACTS SPEEDED

On May 4th, the State Legislature
adopted and the Goveruor approved
the budget, and on May 10th, the first
contract to be financed from funds
provided for the current bienniuw
was awarded by the Director of Pub-
lic Works. The Division of Highways
was so well prepared to immediately
advertise for bids projects which were
to be financed under the budget for
the current biennium that by July
1st contracts in the amount of $2,248 -
900 had been awarded.

This activity in placing construe-
tion contracts under way has been
continued during the past six months
to the end that by December 31st con-
tracts amounting to $10,154,100 and
financed from budgeted funds for the
current biennium, federal grade eross-
ing and feeder road funds had been
awarded.

It is hoped thal construction ac-
tivities on State highways will con-
tinue af this rate during 1938, How-
ever, should Congress comply with
the recommendations of the President

foot asphalt concrete pavement.

that Federal Aid apportioned to the
States for highway improvement dur-
ing the fiseal year ending June 30,
1939, be canceled, the construction
activities of the Division of Highways
would be curtailed by some $8,000,000.

ALTAMONT PASS

[n regard to the construetion placed
under way during 1937, the follow-
ing brief descriptions are given of a
few of the larger and more important
ymprovements.

In Alameda County, construction
on umproved alignment of the State
highway connecting Oakland and the
bay area with Stockton and the upper
San Joaquin Valley via the Altamont
Pass was begun early in the summer
and is progressing rapidly.

The projeet bas involved some of
the heaviest grading ever undertaken
by the State, including the movement
of mearly 2,000,000 cubic yards of
earth in the excavation of the voad-
way and necessitating about
30,000,000 stations vards of overhaul.
The mew routing of this heavily
traveled arterial lies to the south and
east of the existing highway, is about
8.4 miles in length, and will provide
four lanes of bituminous treated rock
surfacing with the opposing lines of
traffic separated by a curbed divid-
ing strip four feet wide.

GRADE SEPARATIONS

In the construction of this new
route it has been necessary to pro-
vide four grade separations, two each
with the tracks of the Sonthern Pacific
and Western Pacific Railroads. Two
of these separations are accomplished

California Higbways and Public Works (rebruary 1933)

Looking south from new Santa Margarita River Bridge in San Diego County showing new forty-

by a single overhead structure near
the westerly end of the project at
Greenville. The second separation
with the Southern Pacific Railroad is
an overhead crossing at Redmond and
the second with the Western Pacific
Railway is a subway at Stone Cut.
The central dividing strip is carried
through the three struectures.

The construction of this project is
one of the most important improve-
ruents made to the State highways in
Northern "California in recent years
and its completion will eliminate from
the State system the narrow, tortunous
voute of the old road through the
Altamont Pass on which traffic con-
eestion has greatly inereased in recent
years. It is estimated that the cost
of this improvement, ineluding the
grade separations will amount to
about $1,200,000.

CUESTA GRADE PROJECT

Another heavy grading job in con-
nection with the revision in align-
ment of a main artery is the project
involving the reconstruction of the
Coast Route at the Cuesta Grade
about six miles north of San Luis
Obispo. Here agaln, the widening of
the crooked two lane highway was
found to be impracticable and a new
routing is being constructed on the
southerly side of the canyon.

The new road will provide for four
lanes of bituminous rock surfacing
with opposing traffic ways separated
by a curbed dividing strip and curva-
ture standards designed for modern
trunk highways. Tt will be 3.3 miles
long, extending from San Luis Obispo

(Continued on nage 20)
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CONCRETE PAVEMENT SLAB
WARP AND ITS PREVENTION

By C. S. POPE, Construction Engineer

This is the first of two articles dealing with highway concrete pavement distortion and measures for its pre-
vention and relief which have been prepared by C. 8. Pope, Construction Engineer of the Division of Highways.
The second installment will be published in the March issue of California Highways and Public Works.

URING 1932 a Portland ce-
D ment concrete pavement was
constructed between Williams
and Maxwell on a foundation of some
twelve inches of bank run gravel.
On completion the pavement pre-
sented a smooth and pleasing riding
surface, but within a few weeks time
a noticeable roughness became appar-
ent which became so pronounced as to
be the subject of inquiry by Director
of Public Works Ear] Lee Kelly.
Investigations were undertaken by
the Materials and Research Labora-
tory at the request of the District
Office and the Construection Depart-
ment, A rather complete report by
Assistant Testing Engineer 0. J.
Porter indicated the following con-
ditions:
LABORATORY REPORT

1. The subsoil over which the
gravel blanket had been laid showed
high shrinkage and swell when sub-
jected to loss or additions of moisture,

2. The gravel blanket itself was
composed of material not entirely
free from changes in volume follow-
ing changes in moisture content.

3. Expansion joints which bhad
been placed across the pavement at
intervals of about 80 feet were im-
perfectly sealed against the infiltra-
tion of rain water.

4. The moisture content of subsoil
and of gravel blanket under expan-
sion joints greatly exceeded the
normal moisture content under the
mid-point of paving slabs.

9. The ends of slabs at expansion
joints had raised from < inch to 1 inch
duve to expansion of the underlying
soil—the amount of expansion vary-
jug with the percentage of moisture.

Mr. Porter found that by intro-
ducing water at the mid-point of
glabs through core Tholes drilled
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Compacted imported borrow removed to
show membrane seal intact.

throngh the slab to equalize woisture
content in the subsoil at all points
under the pavement, and by resealing
the joints effectively, the surface of
the pavement gradually returned to a
true plane.

During the investigations by the
State of the Williams pavement, the
Portland Cement Association under-
took a cooperative investigation of
paving warp on a much wider scale.
This investigation included Cali-
fornia, together with the States of
Kansas, Missouri, Minnesota, and
Texas, and the writer became the
California representative on the gen-

eral committee reporting to the Na-
tional Research Board. The reports
submitted by the various States in-
cluded written matter, diagrams,
drawings, and photographs compris-
ing several hundred pages.

CONCLUSIONS OF STUDY

The conclusions arrived at in the
California study constitute the sub-
yeet matter of this article and are as
follows :

A. Soil or Other Conditions Which
Prevent or Cause Warping

1. Warping on sandy subgrades is
practically negligible.

2. Warping on silty subgrades is
usually dependent upon the amount
of clay In the silt and on its ability
to absorb water.

3. Warping is most severe on clay
type or plastic soils (such as adobe in
California) which are known to be
of an expausive nature and which at
the time of surfacing with paving
bave a moisture content so low that it
may be readily increased through
leakage at the joints. (See Figure 1
on page 23.)

B. Oauseg of Warping

1. Warping of conerete pavement
slabs as indicated by high joints has
been caused by swell of sub-goil in a
zone extending about 5 feet each side
of expansion or otber through joints.
Tests indicate that increase in woist-
ure coutent of subgrade of as little as
5 per cent between that found under
the center of the slab and that found
under the zone adjoining the expan-
sion joint will eause a warping of the
pavement of as much as ¥ inch.

2. Warping of slabs is influenced
by rainfall where joints are not fully
waterproofed and where the moisture
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These pictures show three progressive operations in laying Portland cement concrete pavement. Upper—Membrane seal in place

ready for imported borrow. Center—Motor grader spreading imported borrow over membrane seal.

place on membrane seal ready for grading and paving operations.

content of the subgrade under the

....8labs varies.in. percentage throughout

the Jineal dimension of the highway.

3. Warping is often seasonal or
cyclic in pavements where the admis-
sion of additional moisture to the sub-

grade through joints or by other
means i1s not prevented.

C. Methods of Preventing Warping

Warping has nat oceurred o con-
crete pavements constructed in Cali-

California Highways and Public Works (rebruary 1938)

Lower—Imported borrow in

fornia by the following methods:

1. Designing the grade line so that
highly expansive soils were either not
included in the subgrade or were re-
moved and replaced by other sol of
a nonexisting nature,

(Continued on page 22)
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New concrete bridge over the south overflow channel of Big Tujunga Wash.

Realignment at Sunland Completed
By P. A. McDONALD, Assistant Highway Engineer

Foothill Boulevard, as the name

STA’I‘E Highway Route No. 9, or

would imply, follows along the
base of the mountains, starting at the
city of San Bernardino, extending
westerly through the foothill towns
and city of Pasadena to a junction
with State Routes 4 and 23 at a point
just below the Newhall Tunnel at the
westerly Los Angeles city limits.

It not only serves 1o carry through
traffic from the San Joaquin Valley
and points north to San Bernardino
and points east, and vice versa, but
forms an important part of the metro-
politan Los Angeles highway systemn,
enabling through traffic to by-pass
the downtown Lios Angeles traffic con-
gestion.

Recently completed in Los Angeles
city and forming an importaat link
in that portion of the route between
Pasadena and the junction with
Route 4 near the Newhall Tunnel,
is a section of Foothill Boulevard, be-
tween Fenwick Street and Terra
Bella Street. It is 2.90 miles in
length, lying adjacent fo the com-
munity of Sunland, and approxi-
wately four wmiles northeasterly of
the city of San Fernando. The new
highway location effects a saving of
2500 feet over the previous distance
traveled.

[Ten]

DANGERQUS CURVES ELIM'NATED

This. work,. completedr. under- tyo
Department of Public Works con-
tracts, consisted of reconstrueting the
old narrow, inadequate traveled way
built in 1921 on a curving and
dangerous alignment as raeasuved
against present day traffic requirce-
ments and higher speed. Two
dangerous right angle turns were
eliminated, and a new bridge con-
strocted, crossing over the south or
overflow channel of the Big Tujunga
Wash, in addition to extensive recon-
struction work in widening and utiliz-
ing the major portions of the exist-
ing bridge across the north or imain
channel of this wash.

Formerly this wash carried the
runoff from a large area in the
mouutains wortheast of Pasadena
with rvesulting tremendous floods in
time of heavy storw, but with com-
pletion in recent years of a flood con-
trol dam eleven miles above the high-
way, the possibility of future danger
from heavy flows has been largely
eliminated.

WASH BRIDGE RECONSTRUCTED

In addition to the two right angle
turns that existed on the old traveled
portions of Route 9, the old align-

ment at the north end of the bridge
over the Big Tujunga Chanuvel fol-
lowed along a dangerous caurve of 250
feet radius. Easterly of the Big
Tujunga Wash the alignment of the
old roadway was curving with re-
verse curves of 600 foot radius and
limited sight distance.

The new Foothill Boulevard see-
tion provides a minimum radius of
curvature of 1100 feet, with only one
curve of this minimum Jocated at the
north end of the bridge over the main
channel of the Big Tujunga Wash.

This structure, originally construect-
ed by the Department of Public
Works in 1921, consisted of sixteen
reinforced concrete simple girder
spans on mass piers and sbutments,
with conerete railings, and a twenty-
one foot width roadway with no side-
walk. It has been extensively recon-
structed, and four spaus eliminated
reducing the overall length by some
200 feet. The reconstructed width
provides a clear 44 foot roadway with
an additional 23 foot sidewalk width.

At the westerly end of the project,
Junction is yade with the existing
Footbill Boulevard near Terra Bella
Street throvugh a curve of 1600 foot
radius. Thus all sharp, davgerous,
curving alignment and right angle
turns are eliminated and sight dis-
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Typical view of completed roadway.

tance improved, twhich conditions
heretofore made this a section of high-
way where frequent traffic accidents
oceurred.

The improvement was designed and
constructed in such a manner as to
utilize a considerable portion of the
old improvements, at the same thwe
providing a new highway buill to
present recognized standards. The
improvement throughont was graded
to a minumaum width of 60 feet in-
creased to a width of 74 feet between
curbs through subdivided land.

Where improvement follows a new
location, two sfrips of standard Port-

land cemeuf conecrete pavement were
placed, and where new construction
follows along the old center line, the
existing 15 foot Portland cement con-
crete pavement was improved by
placing a second story of asphalt con-
crete.

Roadway shoulders throughout
were further improved for a distance
of ten feet on either side of pave-
ment by the road-mix method.

The entire mprovementi was let
in two contracts, one contract for
grading and paving in the amouat of
$121,320 awarded to C. O. Sparks &
Mundo Engineering Company, March

Big Tujunga Canyon in background.

31, 1937; and the second for the con-
struction of the two bridges in the
amount of $124900 awarded to By-
erts & Dunn, on the same date as the
highway contract. Work of grading
and paving was completed on Janu-
ary 14, 1938. aod the bridge work
was completed January 18, 1938.
Resident Engineer A. D. Hunting
of the Southern Bridge Distriet
supervised construetion operations
for the State under the bridge con-
tract, and Resident Engineer W. J.
Calvin of the Distriet VII office of
the Division of Highways represented
the State oun the highway contract.
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View easterly over new bridgeracl:réés Big Tujunga Wash overflow channel. Old sharply curving alignment shown to right fore- "
ground and left background of new construction.
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Highways to Cost
Many Millions to
Make Them Safe

(Continued trom pags 1)

multi-lane roads. These are the
major arteries of commerce of the
State, and the financial problem is
complicated by the expensive right
of way problems and high structural
standards necessarily & part of
modern highways of this type.

The cost of doing this work is esti-
mated at $200,000,000 minimum.

UNSAFE HIGEWAYS AND BRIDGES

In addition, planning surveys indi-
cate the necessity for relocating over
1000 miles of existing highway to
provide adequate standards of align-
ment, grade and sight distance to
snccessfully and safely serve the
ever increasing traffic needs.

It is estimated that $50,000,000
will be reqmired for this task.

Finally, of the 3300 odd bridges
upon the State highway system, care-
ful condition surveys have disclosed
that approximately 2300 are inade-
quate, sither structurally or because
of dangerous approaches or narrow
widths, and should be rebuilt,

The cost of this item is estimated
at $70,000,000.

Indeed, therve are 400-odd bridges
of the above number, so structurally
unsound as to require restrictive post-
ing for limited loads and speeds.
These constitute hazardous menaces to
traffic for there is always someone
willing to take a chance with an over-
load. Too often the result of sueh an
arrogant disregard of this restrictive
warving is the collapse of an entire
structure with all the attendant bloek-
age of traffic untd a new structuce
can be built.

HUGLE FUND REQUIRED

These bridges are being replaced as
rapidly as )iwited funds permit, but
to replace or adequately repair them
all would require $10,000,000.

In summary, we find that approxi-
mately $420,000,000 covuld econom-
ically and justifiably be spent, in this
State alone, for road and bridge con-
struction. There is not included in
the above amount any sum for the
construetion of tbose highly expen-

[Twelve]
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From top to bottom—A danger spot on heavily traveled U. 5. 101 near Santa
Barbara. Guard rail emphasizes the narrowness of this coast connection in Ban Mateo
County. Another impediment toc smooth flow of traffic near Suno!, Alameda Caounty.
Alignment such as this is both a bottle-neck and hazard on Redwood highway near
Petaluma, Sonoma Caounty.
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sive systems of elevated highways so
frequently proposed for metropolitan
areas, even though there may well be
sound economy and merit in the sug-
gestions. This amount represents the
sum which should be spent now, to
modernize our,roads for present con-
ditions, and does not constitute an
attempt to estimate the cost of com-
pleting our highway system.

Since the inception of State high-
ways in 1912, there have been numer-
ous and repeated efforts to estimate
the cost of completing the system, as
of some particular period or time.
Any such attempt is Eoredoomed to
failure, for the simple reason our
highway problems are not fixed and
unchanging, but are as dynamic and
unpredictable as the motor vehiele
itself.

The bare statement that there were
77,000 motor vehicles in California in
1912, while today there are 2,600,000
odd conveys no adequate idea of the
basic changes in highway design made
necessary by this increase.

It the 2,600,000 autos. trucks,
busses, etc. wupon our highway today,
were of the same weight, speed and
capacity as the 1912 models, we would
not have so complex a traffic and acei-
dent problem.

HIGHWAY OBSOLESCENCE

That an appreciable portion of our
present problem is due to obsolescence
rather than depreciation can not be
denied. Nevertheless, there can be no
justifiable criticism upon the basis
that present conditions should have
been better anticipated in the high-
way construction programs of the
past.

If a highway engineer in 1912 had
been so bold as to attempt the con-
struction of roads to present day
standards of alignment, grade and
width, the small wileage of construc-
tion possible from the limited Funds
then available wonld have been inde-
fensible, for the important considera-
tion then was ““to get traffic out of the
mud’’; quantity instead of guality
was the watechword.

The plain truth is that all forms of
transportation in America have pro-
gressed af such speed in the last three
decades, as to incur what might at first
appear to be an overwhelming obso-
lescence charge. However, it may be
sald without fear of successful con-
tradiction, that no highway ever built
has failed to pay for itself many
times over, especially if the traffic

Left—OIld “Speedway” in Venice illustrates expensive problem in road modernization.
Right—Autos blocked by train on Santa Monica Boulevard.

using it has become so numerous and
congested as to merit its replacement
with a higher type.

The railroads of this country are
another form of transportational
mediurna faced with obsolescence prob-
Jems but railroad executives are in a
position to prohibit the puarchase of
heavier engines or cars and faster
passenger locomotives vntil the road-
bed and structures have Dbeen
strengthened sufficiently to success-
fully and safely handle the heavier
loads and higher speeds. The railroad
designer is also in a position to know
exactly the speeds and loads for
which he must design. How gdifferent
from this is the lot of the higchway
executive angd designer, who not only
have little control over either the
amount, the weight, or the speed of
the traffic which uses the facilities
they build, bat who must, in addition,
strive to anticipate the future designs
of the motor vehicle manufacturer,
who himself is unable to furmish a
satisfactory and trustworthy predie-
tion. Adad the further complication
of population shifts and concentra-
tions, and the wonder is we have so
smal)l a highway obsolescence factor.

Last year, in California, it is esti-
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mated that motor vehicles traveled
approximately 17 billion vehicle miles,
on the State highways alone.

1f each operator had paid only 3
cents per mile for this privilege, the
mcome 1in that year would have
amounted 1o $510,000,000, which is a
larger sum than is estimated as re-
quired to modernize our present Sys-
tem.

It is estimated that the average
motorist in California pays less than
two mills per mile for the privilege
of using the highway system.,

Considering that experiments indi-
cate a 344 per wile savings between
driving upon an earth road and a sur-
faced pavement, it would appear that
bighways are a pretty sound invest-
ment, and that there is ample justi-
fieation for accelerating, rather than
decelerating, our highway expendi-
tures.

“T¥aiter, there’'s a splinter in my cottage
cheese.”

“What do you expect for a dime, the whole
cottage?”'

Customer—Didn’'t T get my last haircut
in this shop?

Barber—IX tbink not, sir, We've only been
in business two years.

[Thirteen]



These Highways and Bridges Are Far From

(1) Section of Route 110,
Tuolumne County, oxcart
standards for modern
traffic.

(2) Auxiliary props serve
&8 temporary expedients to
permit use of old bridge
in Ventura County.

(3) Tortuous alignment
emphasizes inadequacy of
this road in Ventura,
near Santa Paula.

(4) Little space left for

stream flow by this prop

supporting old truss over
Jack Peters Creek.

6) and (11) Route 20,
Trinity County, large expendi-
tures required to rebuild
roads of this type to modern
standards.




Safe for Traffic They Are Forced to Carry

(8) Dangerous alignment
and inadequate bridge on
Route 198, San Diego
County.

(7) Visual warning of traffic
limitations on Niland-Mecce
Road, Imperial County.

(B) Section in Madera
County badly in need of

reconstruction on south
antrance to Yosemite Park.

(8) Route 17, entering
Nevada City, showing con-
stricted alignment.

(10) Ewmergency repairs to
antiquated wooden structures
of this type can not
long endure.




Livingston Subway Will Abolish

Dangerous Railroad Crossing

By C. J. TEMBY, District Office Engineer

State highway on Route 4, U.

S. Highway 99, at Livingston,
Merced County, meludmg an under-
grade crossing of the Southern Pacific
Railroad tracks is now under way.

This improvement. will eliminate
the existing dangerous highway cross-
ing of the Southern Pacific Railroad
tracks at grade. The existing cross-
ing presents a dangerous traffiec eon-
dition because of poor alignment,
narrow right of way and restricted
visibility.

The present highway is in general
parallel to the railroad right of way
on either side of the crossing, making
the crossing of the tracks at a skew

G ONSTRUCTION of 1.9 miles of
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spectively, to a connection with the
existing highway 1.0 mile north of
Livingston.

The undergrade crossing is on a
skew of 35 degrees with the railroad
tracks. The structure is 61 feet wide,
having four traffic lanes 12 feet wide,
two lanes each for traffic in opposite
directions separated by Portland
cement concrete curbs 7 feet wide.
Sidewalks 3 feet wide are to be pro-
vided on each side of the subway.
The curb and island separations be-
tween traffic lanes are to be extended
out of the subway about 1500 feet
each side of the railroad tracks.

The Portland cement concrete
pavement slab in the bottom of the

763 BINE. MO8 fas

Permanent Connection-—-

/
(mw dunng canspruchion) \-——"Q

sLo.xy

.. Present Grode Crossing

5 ‘ :
LT o é %"\ oy
s on00 F’\m \\ ) —

SAVING IN DRIVING TIME

The construction program requires
that the Southern Pacific Railroad
route trains over shoo-fly track con-
struction to the west of existing
tracks. The highway traffic will be
routed over detour to be provided
parallel to and west of the northerly
end of the proposed work. Upon com-
pletion of the new highway, the road
used as a detour during construction
will be vsed as permanent connection
to existing streets southerly to serve
traffic desiring to move to or from
the main section (business and resi-
dential) located west of the railroad
tracks.

N
o

~5rave Highway under Construction

This sketch map shows location of present Livingston grade crossing and location of new underpass and realigned highway.

of about 45 degrees through revers-
ing curves, having 300-foot radit. To
the south of the existing grade cross-
ing, the present highway is routed
over a city street of the commercial
section of Livingston, with restricted
width, which ereates a traflic hazard.

HAZARDOUS CONDITION

This hazardous condition will be
eliminated by construction on hew
alignment, starting at a point about
9.5 mile south of Livingston on Route
4 easterly from the railvoad tracks,
along unimproved street free of
buildings or other obstructions, eross-
ing the railroad right of way on
tangent with reversing curves of
2800 feet and 1500 feet radius at
south and wnorth approach, re-

{Sixteen]

subway is designed 36% inch (maxi-
mum) thick to counteract uplift re-
sulting from hydraulic pressure of
ground water. Adequate pipes are
provided to drain water from the sub-
way depression to a sump equipped
with pamp to boost the water to sur-
face drains.

A main canal of the Merced Irri-
gation District is erossed about 350
feet south of the railroad crossing.
The water in this canal will be
carrted across the highway in Port-
land cement concrete siphon.

The roadway approaches to the
subway will eonsist of a graded road-
bed 39 feet wide, and Class “B”’
Portland ecement concrete pavement 23
feet wide, the first two traffic lapes of
proposed separated four traffic lanes.

Although no saving in distance is
to be effected by this construction, an
appreciable savipg in driving time
will be made.

Grades of the subway are 4 per cent
with a vertical curve 500 feet long
in depression.

CHANGES IN ALIGNMENT

A comparison of the existing and
proposed alignment is as follows:

Existing Proposed

Total length_ . _____ 9778’ 10048’
Total curvature_ . _..__. 198° 42/ 140° 27
Minimum radius curve_ 300’ 1500’
Maximum radius curve. 8689 6000’
Total length on tangent_4058° 4081’
Total length on curve__5720’ 5965’

Skew angle R, R.
crossing - . oo 45° 85°
- (Continued on page 27)
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This “8'"-turn grade crossing hazard in Livingston, Merced County, is being eliminated. Upper view shows railroad crossing
looking southerly toward Livingston and center one shows traffic blockade caused by train. Lower—Excavation for Livingston under-
pass. Permanent detour on right. '
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New Highway In
Mojave Breaks
Bad Bottleneck

By MERLE W. ELLIS

Assistant Highway Engineer

ITH the completion of eoun-

struction through the town of

Mojave on December 1, 1937,
under a contract awarded to S. A.
Cummings of San Diego on August
17, 1937, a previously existing bottle-
neck to commercial and pleasnre
bound traffic has been eliminated
from the Los Angeles-Reno road.

Mojave is located one hundred and
five miles north of metropolitan Los
Angeles on the western edge of the
Mojave Desert at the junction of
Routes 23 and 58.

The beginning of Mojave Qates
back to 1876 when its present loca-
tion was chosen for the site of a con-
struction camp to accommodate
workers engaged in the completion of
the Southern Pacific Railroad between
Los Angeles and Bakersfield.

OLD BOOM DAYS

The site of Mojave was chosen as
the location for the camp by reason
of its location at the eastern foot of
the Tehachapi grade over the Sierra
Nevadas. During the railroad eon-
struction dayvs, Mojave flourished as
& rip-roaring construction camp : bat
upon completion of the railroad. the
population of the desert town
dwindled until only few persons re-
mained.

It was not until 1907 that the boom
days of Mojave were again revived,
and at that time the town-was host
to the scores of workers who were en-
gaged in the construction of the Los
Angeles Aqueduct. Upon completion
of the aqueduct, it again dwindled to
its former comatose state, existing as
a division point for railroad em-
ployees, but gradually becoming bet-
ter known to early motorists as a
desert town on the road to Reno or
Bakersfield.

In 1935, Mojave again made the
front lines due to the discovery of
gold at its front door. The influx of
eager miners added to the density of

[Eighteen]

Upper—Main Street of Mojave in 1909. Harvey House on l¢ft. Center—Mojave,
July 25, 1912, showing the only street light, a lantern placed in the square tower. Lower
—Mojave December 1, 1937. after new construction, Picture taken at approximately
samze place as photo in 1309 was taken.

through traffic, and Main Street of
Mojave became a metropolitan boule-
vard as far as its traffic was con-
cerneq.

Barly roads to this area were of
the usual dirt type, seldom graded,

narrow, deep rutted, a bog during the
wet seasons and a sea of flour-fine dust
during hot weather. [t was not uatil
1922, after acquisition by the Cali-
fornia Highway Commission of the
(Continued on page 28)
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Trees Used For

Snow Fences Are
Proving Worth

By E. S. WHITAKER

Assistant Landscape Engineer

ISTRICT II this year has
D placed over 57,000 feet of

new snow fencing, after a de-
tailed study of prevailing wind diree-
tions and cross drafts as shown by
snow drifting onto the traveled way.
This new fencing, made of lath and
wire, augments fences which have
been in place, in some instances for
many years, and has been installed at
a considerable cost in the belief that
man-created drifts off the traveled
way are much easier to cause than
naturally formed drifts on the road-
way are to dispose of.

Maintenance costs on snow fencing
are high, due to damage by wind and
snow weight, by stock, fire, and de-
terioration. An ideal condition would
be had if fences could be placed and
forgotten, or could upon being dam-
aged replace themselves. As this is
a quality not present in inanimate
material, and because plant life is to
a certain extent endowed with this
quality, the Maintenance Department
has this year begun the establishment,
of rows of trees which will form
shelter belts to act as snow fences.

TREE PLANTING PROBLEMS

Naturally, the planting of trees for
this parpose can not be accomplished
at every point along the roadsides
where drafts cause snowdrifts on the
roadway. There are many factors to
be considered before work can be
done, among them : soil conditions, or
lack of soil; physical features, es-
pecially man-made, such as intersect-
ing roads which afford long, uninter-
rupted sweeps of wind; eut banks
which in themselves cause a back-swirl
of wind force so that the burden of
snow is deposited ; or logged-off areas
which terminate in a forest wall
which deflects wind and builds up a
drift; inability to secure permission
to plant trees in the proper locations
because of agricultural use of the land
and the very permanency of the

Upper—Trees plantad parallel to snow fence will form drift shelter when winds
whine down from Mt. Shasta. Center—Trees planted across the front of snow fences

on this sidehill.

Lower—Wind carried snow up and over this hillside, causing one of

heaviest drifts on the road. Six rows of trees are planted up the side of this hill.

planting itself. There are places,
however, where all conditions are as
favorable as may be had, and at these
locations trees will be planted.

The idea is not new ; there are many
well-established shelter Dbelts and

California Highways and Public Works (February 1933)

windbreaks throughout the country
and these have been in use for snow
protection in the Eastern States for
years. But in California the areas
with snowfall in such quantity as to
(Continued on page 22)
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Another highway project completed last yoar,

£l Cajon Boulevard in San Diege.

Highway Accomplishments in 1937

(Continued from page 7)

Creek at the bottom of the grade to
Cuesta Siding. The cost, together
with an overhead crossing over the
Southern Pacific tracks near the
northerly end of the project is esti-
maled at about $861,000.

WORK IN SAN DIEGO COUNTY

Extensive improvement to the
wain highway between San Diego
and Lios Angeies was undertaken dur-
ing the year between the Las IMlores
Underpass and the Orange County
Line in northern San Diego County.

This improvement has involved
four contracts and has consisted of
the reconstruction of the route, with
the widening of the bridge across San
Onofre Creek and counstruction of an
overhead crossing over the tracks of
The Atchison, Topeka and Santa Fe
Railway near San Onofre, The larger
of the two road jobs consisted of con-
structing pavement on new alignment
for eight miles between the Las Flores
Underpass and San Onofre and the
second paving contract provided for
reconstruction on the 2.6 miles be-

[Twenty]

tween San Onofre and the northerly
boundary of San Diego County. The
total cost of these improvements will
be approximately $680,000,

NEW MONTECTTO HIGHWAY

Anpother important ymprovement to
the malin coast highway includes the
copstruction of a four lane divided
thoroughfare through Montecito just
south of Santa Barbara. The new
section of highway through this
beautifully developed commaunity pro-
vided the construction of a planted
parting strip dividing the two main
traffic lanes and on cach side, but
separated from the main highway by
landscaped parking, service roads for
local traffic.

In Monterey County the State is
construeting a modern bridge across
the Salinas River at Soledad to more
adequately care for the ever increas-
ing traffic on the Coast Route between
Los Angeles and San Franeisco. This
new structure will cost some $326.000,

Two improvements of intevest to

(Continued on page 24)

Taft to Maricopa
Highway Opens

u |
With Ceremonies
OFFICIAL dedication and opeu-

ing of the new link on State

Route 138 between Maricopa
and Taft was celebrated on the after-
noon of January 9.

If a straight line is drawn on the
map of California from Oakland to
Los Angeles it will veryv nearly co-
incide with Route 138 tor a distance
of approximately 100 miles from
Maricopa to Coalinga in Kern
County. For this reason, all the
communities on the west side of the
San Joaquin Valley are greatly inter-
ested in any improvement of this
route, believing it ultimately will be
accepted as the shortest, fastest and
safest highway between the large
metropolitan areas of the State.

OLD ROAD DANGEROUS

The old road between Maricopa
and Taft was an 18-foot Portland
cement concrete road originally con-
structed by Kern County, on an align-
went which had many dangerous and
horizontal curves. The average traf-
fic of over 2000 machines daily, com-
bined with the heavy hauling for oil
field development work, made this re-
construction necessary.

When surveys for this improve-
ment were started, the engineers of
the Division of Highways were faced
with the problem of getting the most
direct line between the two towns
that would miss all of the oil wells,

with which this area 13 thickly
studded.
For a preliminary study, an

aerial survey was made, which fur-
nigshed a map on a scale of 1000 feet
to the inch. Using this map, the most
direct possible Jine was secured eco-
nomically without loss of time for
preliminary topography. The fival
location has one four mile tangent
and & mimmnm horizontal curve re-
duetion of 2000 feet. There is one
300-foot piece of 5 per cent grade.
All the other grades are 3.6 per cent
or under, with long sight distances
on the vertical curves. The final line
makes a saving in distance of ap-
proximately three-quarters-of a mile. -

Specifications for grading on
this road followed the California
Highway standard, requiring earth

(February 1938) California Highways and Public Works



Official group at dedication of Taft-Maricopa Highway. Left to right—Judge J. R. Anderson, Maricopa; Fred Grumm, Engineer
Surveys and Plans, Sacramento; R. H. Wilson, Office Engineer; Frank Balfour, Right of Way Agent, Los Angeles; Highway Com-
missioner W. T. Hart, Carlsbad; Fred W. Panhorst, Bridge Engineer, Sacramento; Highway Commissioner Robert S. Redington,
Los Angeles; Senator Jack McBride, Ventura; Harry A. Hopkins, Assistant Director Public Works; Chairman H. R. Judah, Highway
Commission, Santa Cruz; Highway Commissioner Paul G. Jasper, Fortuna; Mayor Ed Lehman, Maricopa; J. G. Standley, Principal
Assistant Engineer, Sacramento; O. G. Miller and M. H. Lytle, Maricopa; L. D. Batchelder, Taft Chamber of Commerce; Super-

visor Stanley Abel, Taft; Miss Maryalyn Anderson, left, and Miss Mary Lou Miller of Maricopa were ribbon holders.

worlk to be spread and rolled in 8-inch
layers, but since this is in a dry area,
water was not needed in construction
of fills below the top two feet.

In addition, a special provision was
written which eliminated the require-
ment of a roller in case the contractor
elected to move his earth with tractors
and pneumatic tired carry-all equip-
ment, and also provided that such
equipment should spread the material
in layers not to exceed 4 inches in
thickness before compaction, and
route the equipment uniformly over
the full width of the embankment.

Approximately 200,000 yards of
embankment were placed by the con-
tractor in this way. The value of this
method was demonstrated by the faet
that compaction tests on completed
embankments in every case gave re-
sults of over 100 per cent as against
the 80 per cent minimum required in
the specifications.

The contract was carried out by the
Griffith Company of Los Angeles,
which completed this work one month
in advance of the schedule.

Supervisor Stanley Abel of Kern
County was master of ceremonies at
the dedicatory celebration held at a
point on the highway midway be-
tween Taft and Maricopa. Assistant
Director of Public Works Harry A.
Hoplins formaily opened the high-
way by severing a ribbon held by the
Misses Maryalyn Anderson and Mary

Lou Miller of Maricopa. On the eve-
ning before the dedication, a banquet
was served by the Taft Chamber of
Commerce and the Maricopa Ex-
change Club in Taft, complimentary
to the California Highway Commis-
sion and the engineers of the Division
of Highways.

Present at the ceremonies of dedi-
cation were some two thousand citi-
zens of Kern County, Highway Com-
wissioners Robert S. Reddington of

Los Angeles, W. T. Hart of Carlsbad
and Paul Jasper of Fortuna, and the
following officials of the Division of
Highways: George T. MeCoy, Assist-
ant State Highway Engineer; J. G.
Standley, Principal Assistant Engi-
neer; R. H. Wilson, Office Engineer;
Fred J. Grum, Engineer of Surveys
and Plans; ¥. W. Panhorst, Bridge
Engineer; L. V. Campbell, City and
Cooperative Engineer ; and R. M. Gil-
lis, District Enginesr.

View of recently dedicated Taft-Maricopa Highway looking southerly in direction of
Maricopa.

California Highways and Public Works (Pebruary 1938)
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Trees for Snow
Fences Will Save

Money in Future

(Continued from page 19)

entail considerable expense for re-
moval, to maintain traffic flow, are
generally located in a forest or, at
least, a wooded area. Forests and
trees in natural habitats are an evolu-
tion and have become of size through
a relatively slow proeess, and planted
trees under these conditions will also
be slow of growth. When drifts form
across the traveled way, immediate
contro]l is desired, and such control
does not permit of waiting for trees
to grow. Hence the snow fences—ex-
pensive, but quickly effective.

Again, however, down and cross
drafts are ecaused mainly by the
earth’s contours and as long as the
surrounding topography remains the
same, drifts at certain points are in-
evitable.

ECONOMICAL PLAN

Snowdrifts, while they may be ex-
pected to recur at the same locations
year after year, are incomstant ob-
jects, varying in depth with the sea-
son, and can not be treated as were
the drifting sand dunes of the Colo-
rado Desert, by building roads on top
of them. Roads must be maintained
through them, with an ever-continu-
ing annval expense to keep them open
to traffic. Therefore, a wait of a de-
cade for tree growth which will con-
trol snow drifting, with a cost con-
siderably less both for establishment
and maintenance than that now re-
quired, is considered a wise and
economically advisable plan.

At the locations in District I1I
where planted, ou Route 3 north and
south of Weed, several species of pine
and two of cedar were used. The
pines are Jeffrey, Coulter, Austrian,
Scotel, and Stone. The cedars are
Incense and Chamaecyparis lawsoni-
ana, both being uative to the region.
The use of these species of pines is
experimental, to learm which of those
that are cold or drought resistant and
rapid growers will do best where
short, hard winters and long, dry
summers are the year’s usual weather
cffering,

[Twenty-twol

Scooter Pot Is
Something New

G. E. Hudson and E. N. Tenocher
operating Scooter Pots.

device, which he calls a ““Seooter

Pot,”’ to expedite the pouring

of cracks and expansion joints

in highway pavement has been de-

signed by Rrnest Wasson, highway

maintenanee foreman at Los Alamos,
i District IX.

Mr. Wasson uses a wheel from a
vaccuum cleaner, a skate or a child’s
seooter, which he attaches to a stand-
ard pouring pot by means of a piece
of strapiron running from the handle
down the side of the pot and extended
slightly to the front and ome side.
The wheel is offset about 1% inches so
as to run free of the pavement. The
whee]l supports the entire weight of
the pot and contents, relieving the
operator of back strain, allowing him
to pour from an upright position and
making pouring more accurate.

According to Mr. Wasson, pouring
is speeded up at least 30 per cent by
the use of his device.

Realtor—Now here’s a  Dbeautiful home
overlooking the lake.

Buyer—Where’s the lake?

Realtor—That’s what we’re overlooking.

Pavement Slab
Warp and How It

Can be Prevented

(Continued from page 9)

Placing a bituminous seal on the
expansive soils sufficiently impervious
Lo prevent passage of moisture from
above to the subgrade, and construct-
ing thereon a blanket course of non-
expansive material sufficiently thick
to avoid perforation by form stakes,
ete., of the bituminous membrane
placed on the original soil, and also
of sufficient thickness to distribute the
load of traffic over a greater area
wbere decreased bearing power of
subfoundation due to natural moist-
ure content i1s to be expected. (See
Figures 2-4.)

California has not up to the present
time unndertaken to insure that the
moisture content of expansive soils be
brought to such condition at the time
of construection that there will be no
tendency for the subgrade to take up
further moisture. Our reasons for
avoiding this type of construction are
that the traffic borne by California
roads, especially the truck traffie, is
extremely heavy, and we feel it essen-
tial that the bearing power of the
subgrade in coatact with the conerete
pavement should be maintained as
high as possible.

D. Restoration of Warped
Pavements

While the mud jack has been used
with a certain amount of success for
the restoration of warped pavements
to original true grade, the method 1is
expensive and experience in Minne-
sota, Kansas, Texas, and California
indicates that increasing the moisture
content of the subgrade to a uniform
amount or to the proper amount for
the location will remove the causes
of unequal expansion of subgrade. To
maintain such a satisfactory condi-
tion, it is necessary to insure tight
joints in the pavement where mem-
brane seal is not used, and it 1s
thought that by use of the asphalt-
latex joint seal recently perfected by
the Materials and Research Y.abora-
tory that this may be accomplished.
(See Figure 3.)

Observations in California, Texas,

(Continued on page 27)
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Action of Adverse Soil on Concrete Pavement

FIG.1
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Typical saction of new highway between Fresno and Herndon.

Highway Accomplishments in 1937

(Continued from page 20)

Southern California motorists are
now in progress iu Sapn Bernardino
County, the one providing for the
widening of the pavement on twenty-
one miles of the Foothill Boulevard
between the Lios Angeles County line
and San Bernardino angd a similar im-
provement to the Los Angeles-El
Centro Route on 19.3 miles between
the Los Angeles County line and
Colton. These two widening projects
are estimated to cost about $740,000.

In the construction of divided road-
ways the Division of Highways placed
under contract this last fall an im-
portant projeet south of Bakersfield
on the Tios Angeles-Sacramento
arterial.

This construetion provides for two
lanes of pavement between Grapevine
Station and ten miles south of Bakers-
field to be placed parallel to and west
of the existing highway. The two
roads will be separated by a twenty-
foot Jandscaped parking aud upon
completion all south-bound traffic will
use the new pavement and north
bound traffic will trave) on the present
highway. The improvement js 19.1
miles in length and about $500,000
will be expended on its counstruction.

On the highway over the Santa
Cruz Mountains between Los Gatos
and Santa Cruz an Jimprovement
similar to the modera highway built
two years ago between Inspiratiou
Point and Scott Valley on the western
slopes of the monntains is now under
way on the casterly side between Lios
Gatos and Inspiration Point.

[Twenty-four]

The engineer’s estimate for the
grading portion of this project in-
cluded the largest quantity of road-
way excavation ever included in a
State highway contract-—2,183,000
cubie yards. Drajnage structures to
be constructed umnder this contract
will require 12,500 cubic yards of
structure excavation; 2,600 cubic
yards of Portland cement concrete;
310,000 pounds of bar reinforcing
steel ; and 2 total of 26,500 lineal feet
of various size of corrugated metal
pipe for culverts and underdraips.
The surface will be bituminous
treated rock constructed 46 feet wide
by the road-mix method. The cost
of this contract will be slightly over
$1,000,000.

Two needed improvements were
placed underwsy on sections of the
Redwood Highway. One, between
Sapp Creek and Pepperwood School
in Meundocino County, providing 3.1
miles of new surfacing has been eom-
pleted and on the other, in Humboldt
County, the highway is being recon-
structed and surfaced for three miles
between Stegemeyer Bluffs and
Myers. These two contracts will total
$431,000.

On the Ukiah-Taboe lateral the
highway belween Tarke and ove mile
south of Sutter City is being con-
siructed ou an entirely new alignment
with a new concrete bridge across the
Sutter By-Pass. Cost of this work,
including the 5.5 miles of highway
and the 4,143-foot trestle, will amount
to $383,500.

One of the largest bridge contracts
to be awarded during 1937 was for

the new plate girder bridge across the
Sacramento River at Red Bluff. This
structure, consisting of two 143-foot,
one 128-foot, two 108-foot and two
96-foot spans on concrete piers and
abutments with steel pile foundations,
will cost approximately $270,000.

Two contracts were let for new
pavement on the West Side Pacifie
Highway, one for 5.8 miles between
Delevan and Logandale in Colusa
and Glenn counties and the other on
7.0 miles between Willows and Orland
m Glenn County. This new pave-
raent will cost nearly $426,000.

Nearly $833,000 is being expended
for the construction of Ffour much
needed grade separations in addition
to those mentioned in connection with
other work. One is being placed
under the tracks of the Union Pacifie
on Rosemead Boulevard, near Pico in
Tios Angeles County; one under The
Atchison, Topeka and Santa Fe Rail-
way on Wilsou Way in Stockton; a
third under the Southern Pacific at
Redding; and the fourth under the
same railroad at Livingston in Merced
County.

Other important work has included
continuation of the construction pro-
gram on the Rosemead Boulevard-
Cerritos Avepue thoroughfare be-
tween Pasadena and Long Beach;
further widening of the coastal high-
way in Los Angeles north of Santa
Monica; improvement of the Santa
Paula lateral in Ventura County ; and
realignment of the Valley Route from
Jahant Corner to one mile north of
Galt in San Joaquin and Sacramento
counties.

(February 1938) California Highways and Public Works



Highway Bids and Awards for January, 1938 ——]

ALAMEDA COUNTY—Between Moun-
tain House and Coutra Costa County line
about 4.1 miles to be graded awnd surfaced
witb plant-mixed surfucing on crusher ruv
base. District IV, Ieeder Road. Boden-
bhamer Consuruction Co., Piedmont, $55,957 ;
J. A. Casson, Hgyward, $81.7978; Pacific
States Coustruction Go., San Fraocisco,
$59,343; Clsude C. Wood. Stockton, $62,-
117; Piszza and Huntley, San Jose, $59,-
888;: TFredericksen & Westbrook, Lower
Lake, $62,127; A. J. Raisch, Los Guatos,
366,001; Jones and King, Hayward, $61,-
174; E. A. Forde, San Anselmo, $59,5663;
Granfield, Iarrar and Carliv, S8apn IFran-
clsco, $59,138; Oilficlds Trucking Company,
Bakersfield. 58,011 ; Unioe Paving Co., San
Praucisco, $63,683; Lee J. Imwmel, Berkeley,
$68,488; A. Soda and Sov, Dakland, $87,255.
Contract awarded to George French, Jr.,
Stockton, $53,2453.

DEI, NORTE COUNTY Between Wil-
son Creek 2pd Last Chance slide, about 20
wiles to be graded and seal coat applied
and reinforced concrete slab bridpe to be
constructed. Distriet I, Route 1, Section B.
Poulos and McEwen, Sacramento, $142,297 ;
N. M. Ball Sons, Berkeley, $167,772; Fred-
ericksen & Westbrook, Lower Lake, $104,-
335; United Conerete Pipe Corp., Tos An-

geles, §163,772; Williame & Douglas,
Kalispell.  Blontana. $146,912; Mercer
Fraser Co., Kureka. $160,653; MceNutt

Bros., Eugene, Oregon, $167,721. Contract
awarded to Herostreel & Bell, Maryaville,
$132,154.00.

FRESNO COUNTY-—About 3 miles sourh
of Sanger, a steel girder bridge consisting
of five 74-foot spans and two 65-foor spaus
avd approaches Lo be constructed. District
VI, Feeder Road. A. Soda and Son, Oak-
lang, $60,539; Bodenhamer Construetion
Co. and WV, B. Van Bokkelen Construction
Co., Oukland, $72,452. Contract awarded
to Barl W. Heple, San Jose, $57,845.

LOS ANGELES COUNTY—An ucder-
grade crossing to be comstructed, cousisting
of steel girder frack span ov concrete abut-
ments and approximately 0.49 mile of road-
way to be graded and paved with Port-
land cement conerate and shounlders and
service road to be surfaced with plant-mixed
surfacing. Distriet VII, Route 1G8, Section
B. Byerts and Doaun, Log Angeles, $140,-
733; Griffith Company. Los Auogeles, $137,-
111; Carlo DBoungiovanni, Los Angeles,
$139,990; Oswuld Bros., Los Angeles, §124.
706; Jobn Strona, Pomwora, $136,388:
Oscar Oberg, Los Angeles, $131,934; Metro-
politan Construction Co., Los Angeles, $139,-
220; Gibbon & Reed Co. Burbanl, $146,710;
Claude I'isher Co., Ltd., Los Angeles, $130,-
$41; J. T Knapg, Oaklapd, $143.240;
Vido Kovueevich, South Gare, $124,318;
Dltpmitt & Taylor, Los Angeles, $128,674;
Unijted Concrete Pipe Corp., Los Angeles,
132,830; J. E. Haddock, Ltd., Pasadens,
$134.469; Fred J5. Potts Co. Loz Angeles,
$145,026: V. R. Deonis Construction Co.,,
8an Diezo, 8138,731. Contract awarded
to C. O. Sparits and Mundo Engineering Co.,
T.os Angeles. $122.852.20.

LOS ANGELES COUNTY—In North
Hollywood at the Division of Highways
Shop Yards, shop building to be painted.
District VII. Jobhn H. Axtou, Lynwood
$£1,202; J. P. Carrolt Co., Inec., Los Angeles.
$1,27§; Hoelzel Bhmig Co., ios Angeles,
$1,305; H. J. McKinley, Beverly Hills,
$1,390: David Wein, Los Avgeles, $1,680;
Wm. Gelfav, Los Angeles, $1,820; D. Zelin-
sky & Sons, Tuc., Los Augeles, $1,826; Klaas
Brotbers, Los Angeles, $1,940. Contract
awarded to Stanley I. MeGrath, West Los
Angeles, $976.00.

LOS ANGEL®ES COUNTY—Bridges
across Corra} Creek, Salstice Creelt, and Is-
condido Creek at points about 18 mileg north
of Santa Monica Lo be widened, District
VII, Route 60, Section A. Oseac Oberg,
Los Angeles, $54,582; Jobn Stroua, Pomova,
$49.970; Byerts & Duon, Los Augeles, $58,-
486: J. B. Haddock, Lid., Pasadena, $01
382. Contract awarded cto J. S. Metzger &
Son, Los Angeles, $46,779.50.

L.OS ANGELES COUNTY—An uvnder-
grade crossing under the tracks of the South-
ern Pacific Railroad nesr Rudell Station
and approaches to be congtructed. District
VI1I, Route 1688, Section . Oscar Oberg,
Los Angeles, $111,540; Metropolitan Cov-
struction Co., Los Angeles, $131,710; Geo.
J. Bock Co., Los Angeles, $119,915; Claude
IMisker, Ltd., Los Angeles, 5121,553; Jobu
Stronz, Pomona, $113,112; Fred B. Poils
Co., Los Angeles, $120,454; Dimmitt &
Taylor, Loa Avngeles, $118,386; C. O. Sparks
and Munds Eogineering Co., Los Angeles,
$120.837; QGrifith Co.. Los Angeles, $118.-
313; Vido Kovacevich, South Gate, $110.-
922; J. E. Haddock Co., Ltd., Pasadena,
$112,308. Contract awarded to Unired
%&!cﬁﬂ(‘)ete Pipe Corp., Los Angeles, $109,-

MERCED COUNTY- Sevep timber
bridges ou timber pile bents angd a corrugated
metal pipe culvert at points about ten miles
to sixteen miles sooibeast of Merced. Dis-
trict X, Feeder Rond. Larl W. Heple, San
Jose, 3?8,348: Rexrofb & Resxrolb, Bakers-
fiedd, $28,44%; Palo Alto Road Materials
Co., Ltd., Palo Alto, $28,708; C. B. Cam-
eron & Son, Merced, $28,848; . Kaus,
Stockton, $29,504; J. S. Meizger & Son,
Los Angeles, $29941; A. Soda and Son,
Qaklangd, $32,607; N. M. Ball Sons, Berk-
dey, $32,975: B. A. Howkins & Co., San
Francigco, $33,565; M. A. Jenkins, Sacra-
mento, $27,836; Jobm Rocea, San Rafael,
$35,272; Bundesen & lLavritzem and Delta
Dredging Co., Pittsburg, $35,040. Conuruct
awarded to B. G. Perham, Los Angeles,
$25,628.20.

ORANGE COUNTY—At Oso Creek,
about 0.9 mile to be graded and surfaced
with plapi-mixed surfacing and a reinforced
concrete bridge to be constructed. District
VII, Route 2, Section A. Grifith Cowpany.
Los Angeles, $47,659: J. . Baddock Co.,
I.td., Pasndena, $46,141; C. R. Butter-
Gelg-Kennedy Co., Sap Pedro, $53,483;
SBully Miller Gontracting Co., Long Beach,
$44,077; N. Perscallo, Los Angeles, $63.-
006; Glaude Tisher Co., Ltd., Los Awvgeles,
$33,678; V. R. Dennis Consfruction Co.,
San Diefo, $43,651; Mojave Corp., Los=
Nietos. $42,807. Contract awarded Lo C. O,
Sparks and Mundo Bngineering Co., Los
Angeles, $42,581.50.

SAN DIEGO COUNTY—A reinforeced
concrete slab bridge neross Sweetwater River
between National City and Chula Vista
on Highland Avenue, cousisting of eight-
cen 224006 spang anrd two T-foot 6-inch
spans oo cast in place concrete pile bents.
District XY, Feeder Road. Contracting Eao-
gineers Co., Los Angeles, $45,896; Griffith
Co., Los Angeles, $46,558; Gibbons and
Reed Co., Burbank, $47.232 ; Byerts & Dunn,
Los Angeles, $46,861; S. A. Cummings, San
Diego, $44,242; Werner & Webb, Tos An-
eleg, 850,765 ; Jobn Strona, Pomona, $50.-
3268; B. Tarson, San Diego, $43.826:
V. R. Dennis Construction Co., San Diego.
$39,729: B. G. Cnrrol, San Diego, $42,2b5.
Contract awurded to M. B, Goldem, San
Diepo, $£38,553.11.

SAN  JOAQUIN COUNTY—Betwecn
Bacon Islavd Ferry and Mangeville Island

California Highways and Public Works (February 1933)

Ferry, about 5.5 miles to be graded and
surfaced with uutreated crushed gravel or
gtone. Digtriet X, Feeder Road. Claude
C. Wood, Stockton, $28,880; Louis Biasotti
& Son. Stockton $30,036; E. A. Forde. San
Angelmo, 1,391; George French, Jr,
Stockton, $.$1,443; A. G. Raisch, San Fran-
cisco, $31,494; Clausen and Corfield, Berk-
cley, & 2,é01; Piazza & Huntley, San Josc,

33, . Beermun & Jones, Stockton, $38,-
350; Bodenhamer Construction Co.,, Qak-
land, $33,764; A. Soda & Som, Oakland,
%34,537- Lee J. Immel, Berkeley, $84,850;

. R. f{eeves, Sacramento, $39,219. Con-
tract awarded to Fredericksen & Westbrook,
Tower Lake, $28,789.50.

SANTA CLARA COUNTY—Between
north line of Las Uvas Ranche and Crey
Road, about 3.9 miles to be graded, sur-
faced with gravel base, and armor coat ap-
plied. District 1V, Feeder Road. Granfield.
Farrar & Carlin, San Francisco, $73,244;
Fredericksen & Westbrook, Lower Lake,
$78,987: Piomba Bros. & Co., San Iran-
cisco, $79.305; Poulos & McEwen, Sacra-
mento, $81,409; A. Teichert & Son, Inc.,
Sgeramento, $87,273 ; Pacific Truck Serviee,
Inec,, & L, C. Karstedt, San Jose. $83.480;
Chas. L. Harney, San Francisco, $95476;
Guy F. Atkinson Co., San Francisco, $104,-
879 ; Young & Son Co., Ltd.. Berkeley, $83,-
152; Hanvahan Company, San Francisco,
81.663; J. . Conner and Sons, Monterey,
T4.865; Crow DBros. Coustruction Co., Los

Angeles. $78,774. Contract awurded to
Bodenhamer Construction Co., Oakland,
$71,873.77,

SANTA CRUZ COUNTY—A reinforced
concrete girder bridge acraoss Salgipuedes
Creek, about ¥ mile northeast of Watson-
ville. consisting of one 40-foot span and
two 30-foot spans, and about 0.23 mile of
roadway to be graded and surfaced with
crusher run base topped with armeor coaf.
District IV, Route 87, Section A. A. Soda
and Son, Oakland, $27,751; B. A. Howkins
& Co., San Francisco, $26.819: John Car-
cano, San Rafael, $26.957; Clausen & Cor-
field, Berkeley, $27,793; Valley Construe-
tion Co., San Jose, $28,531; Granite Con-
struction Co., Ltd.,, Watsonville. $28,749.
Contract awarded to Earl W. Heple, San
Jose, $24,851.90.

VENTURA COUNTY—Construction of a
truck shelter at the BI Rio Maintenance
Station between Ventura and Oxnard. Dis-
trict VII, Route 2. Section (. Alfred A.
Jacobson, Pasadena, $5.888; Contracting
Pngineers Co., Los Angeles, §6,285; George
Macleod, Ventura, $6,458; Hansen & Iger,
Ventura, $6,594; Victor I.. and Wm., B.
Jacobson, Los Angeles, $9.380. Contract
awarded to Standard Construction Co., Los
Angeles, $5,652.

Q. & A. DEPARTMENT

. We want vou to settle aun argo-
ment. Wheo does & pedestrian have the
right of way?

~—Constant Reader.

A. When he’s beivg rnshed to the
emergevcy hospital ip an ambulance.

“Did anybody drop a roll of bills with a
vubber band around them?’ asked an old
geutleman in the frain.

“Yes, I did.” suid several voices.

“Well, I just picked up the rubber band,”
said the old gentleman calmly.
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DIVISION OF

OFFICIAL REPORT

FOR THE MONTH OF
January, 1938
EDWARD HYATT, State Engineer

nounced during the mounth that

the Southern Pacific railroad
through the Shasta Dam site would be
relocated. so that work can progress
on dam construction. The relocation
will involve about a half mile of new
line, more thun half of which will he
a tuune! under the right abutment of
the dam site. Bids for the construe-
tion of this tunnel will be opened
near the end of Femruary. The
Bureau also announced that hids will
be received soon for sixteen pumps
for the Contra Costa Canal and for
matertals for the lining of eight miles
of this canal. Work has continued
and good progress is being made on
the construction of the Contra Closta
Canal and the government camp for
Shasta Dam. Surveys and the pre-
paration of plans for the Shasta Dam
and the relocation of the Southern
Pacific Railroad for Shasta reservoir
have continued and considerable
progress was made on surveys for the
San Joaquin pumping system and
canals for the project.

FFHE Bureau of Reclamation an-

IRRIGATION DISTRICTS

New construction, repairs and replace-
mwent of structures are being carried out in
oany of the districts during the swinter
months wbile plants are shut down, and dis-
trict forces are available for the work. A
nmnber of cooperative projects are also
being undervaken with WPA or other Fed-
eenl assistance, thus providing needed em-
ployroent and at the same time accom-
plishing necessary betterments to the district
sestems at minimum cost.

Woodbridge Trrigation Distriet bas signed
an agreement with the East Bay Municipal
Utility District by which the prior rizhts
of the irrigation district to flow of the
Mokelumpe River are recognized and fixed
in amonnts raoging from 30,000 to 45,000
acre-feet per year. A suit brought to de-
terraine (he relative water righis has been
disroissed.

The construction of the Lake Gregory Daw
in Saw Bernardino County, owned by the
Crest Torest County Water District, is ap-
proaching completion with the exception of
the riprapping on the upstream face of the
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structure and the concreting of the spillway
lining. The completion of this part of the
work will probably be dependent on weather
conditions,

WATER RIGHRTS y

Swupervision of Appropriation of Waler.

Twenty-five applications to appropriate
were received during December, 23 were ap-
proved, and 7 were denied. The rights were
confirmed under 10 permits and 17 permits
were revoked.

Inspection reports ave in the course of
preparution covering projects which were
investigated during the past field season,
and during November 223 yeports were re-
ceived from permittees and licensees, which
veports are under study for the purpose of
determining appropriate action.

SUPERVISION OF DAMS l

Application for the approval of plans and
specifications for construction of the Laguna
Dam of The Irvine Company, Tustin, Cali-
fornig, was filed on January 5, 1938. This
dam is to De an earth fill structure 34 feet
in height with a storage capacity of 300
acre-feec, situated on an unnamed creck
tributary to San Diego Creek which flows
into Newport Bay in Orange County. The
estimated cost is $23,000.

Application for approval of plans for the
alteration of the Kunkle Dam of the Pacific
Gas and DPlectric Company, sitvated on
Kunkle Creek tributary to West Branch of
North Fork of IFeather River in Butte
County, was received on December 22, 1937,
This application was approved by the State
Ingineer on January 3, 1838,

SACRAMENTO-SAN JOAQUIN
WATER SUPERVISION

During the past month aectivities have
been wholly in the office assembling the field
data gathered during che summer months
im order to compile a mimeographed repor(
showing Lhe diversions, acreage irvigated,
stream angd veturn flows in the Sacramento
and San Joaquin valleys.

CALIFORNIA COOPERATIVE
SNOW SURVEYS

With several feet of snow in the mountaing
as a result of the storm period January
15th to 20th, Rangers of the Plumas Na-

tional Torest were instructed in the details
of meaking show measurements at the new
snow courses established this year in that
area.

In the office, work has continued on
compilation of precipitation and runoff data
and the working up of the natural fRows
that occmrred during the past season. The
actual historical figures compare well with
thoge estimated in last April’s snow survey
bulletin.

l CONN VALLEY PROJECT

Work was initiated during the month on
investigations of the Conn Valley reservoir
and dam siteg in Napa County to determine
the availability of the reservoir as a pos-
sible source of additicnal water supply for
State institutions in Napu Valley. Investi-
gations are being made of reservoir capacity.
water supply, geology of the dam sites and
possible cost of the project.

FLOOD CONTROL AND
RECLAMATION

Relief Labor Work.

At the present time approximately 70 re-
lief laborers are employed. cleaning out
debris in Butte Slough, cleaning drains of
the Pump No. 3 systein, and reraoving debris
from the Ieather River near Nicolaus.

Sacramenlo Flood Conitrol Project.

Work has been resumed on the construc-
tion of five timber bridges in the Dry Creek
project near Wheatland.

The Reclamation Board has requested this
office to remnove certain leveeg in the Feather
River overflow channel, which have been re-
placed by new set-bDack levees. 'This work
is considered an emergency for immediate
construetion, and $20,000 has been allocated.
Actual construction is under way with five
heavy bolldozers.

Bmeryency Levee Repaira.

On Januvary 14th Governor Frank F.
Merriam wade available the sum of
$150,000 by Bxecutive Order No. B 177, for
use in making emergency repairs lo levees
in the Sacramento Valley outside of the
Sacramernto Flood Control Project. The
work is being done under the general ad-
ministrative direction of Colonel A, M,
Barton, Chief Engineer and General Man-
ager of the Reclamation Board. cooperat-
ing with the State Engineer. R. L. Joues,
Deputy State Engineer, is in direct charge
of construction.
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State Highway
Engineers View
Eastern Roads

(Continued from page 5)

due 1o the abundant roadside vege-
tatiorx growing right up {o the pave-
ment edge.

The absence of improved shoulders
throughout the middle west and east-
ern States is very noticeable and
gives the impression, which as a wmat-
ter of fact it does, of parrowing up
the effective driving width of the
pavement.

On the entire trip the group re-
ports they did not see anything that
would approach the asphaltic con-
gtruction of the West or any concrete
roads which were Dbuilt to better
standards than those now being laid
in California.

However, it would seem that the
people of California can take a leaf
from the book of experience of New
York, New Jersey, and Massachusetts
and give more consideration to the
congested areas of the Staie, solving
the problems by the construction of
through Dboulevards with service
roads on each side or agreements pre-
venting abutting property from any
contact with such speedways except
at stipulated interseetional points
where the clover leaf type of con-
struction and accelerating entrance
lanes would be placed.

In Memoriam
@Apmte Edward O Goanell

Denth, striking suddenly and un-
expectedly, summoned Comte
Edward O'Connell, Chief Clerk of
the heoadquarters staff of District
VIII, Division of Highways, San
Bernardino, on January 24,

Prominent in ¢civic affairs in San
Bernardino, president of the Cali-
fornia State Employeces’ Associa-
tion, past vice commander of the
United Veterans of the Republic
and a leader in the American
Legion, Mr. O’Connell was widely
krowh throughout the State. His
active career ended in his forty-
first year. Death was due to a
heart attack.

The foflowing tribute to Mr.
O'Connell comes from Mr., E. Q.
Sullivan, District Highway Engi-
neer in San Bernardino:

“The untimely death of Mr.
O’Connell has been a severe shock
to myself and the entire State
Division of Highways. His pass-
ing is mourned by everyone. He
was of a buoyant, cheerful disposi-
tion. It is difficult to realize that
ho is no longer with us because of
his apparent good haalth.

“Mr. O'Connell was head of the
District VII[ accounting depart-
ment. The keeping of the accounts
for the division of highways is a
complex and difficult work. Mr.
O'Connell handled his work in a
manner to warrant complete confi-
dence in his competence and in-
tegrity, He was truly a trusted
agsistant in the administration of
Distric¢ VIl accounting depart-
ment throughout all the years.

Mr, O'Conneil is survived by his
widow, Floy; a son, Comte Jr, 13;
two stepchildren, Dorothy Irwin
and George lrwin, all of San Ber-
nardino; his mother, Mrs. George
O'Connell and three brothers.

Livingston
Subway Will
Abolish Crossing

(Continued from page 18)

New right of way was acquired for
the entire length of the consiruction.
The area traversed, for the most part,
consisted of vineyard and orchard
land. The right of way for this con-
struction will cost approximately
$22,500.

The construction based on the con-
tractor’s bid plus estimated supple-
mental work, contingencies and engi-
neering will cost approximately
$264,500.

The prineipal items of construetion
quantities and unit bid prices are:

Ttem Quantities Unit price
Roadway excav.___._ 57.000 c. y. $0.30
Overhau! __ ______ 750.000 st. yd 0.005
cl. “B” P. C. C.

(pvmt) - __ 5,280 c. y. 8.00
Cl. “B” P. C. C.

(thick pvmt) --_. 1,525c¢y. 7.00
CL “A” P. C. C.

(ste.) 1210c. ¥ 14.25
Cl. “A” P. C. C.

(curbs, gut.) -____ 1,115 ¢. 3. 11.00
Bar reinf. steel__.___ 226,000 1bs. 0.053
Str. steel__._________216,000 1bs. 0.09
Douglas fir piles——.—__ 10.400 ft. 0.25

Lounis Biasotti & Son, of Stockton,
California, are the contractors. W.
J. Deady is Resident Engineer in
charge for the State. Inspection is
being handled jointly by the Bridge
Department and District X.

Pavement Slab Warp in California and Prevention Methods

and other States indicate that the
moisture confent m subgrades not
originally moisture treated gradually
approaches the same moisture content
as that in the subgrades which were
originally motsture treated. We are
not, however, prepared to say that

EXPLANATORY NOTES:

(Continued from page 22)

under California conditions where
rainfall may not oceur for several
months a subgrade which was moist-
ure treated would not vary in moist-
ure content throughout the year. In
fact, from our experience on the
pavement near Williams which origi-

nally gave us trouble, we believe that
the moisture conteot does vary from
time to time. It appears that the
experience in Missouri and Xansas’
confirms these conclusions.

(T'o be contivved)

Adobe is the California designation of black clayey top soil showing high shrinkage or swell with moisture changes.
Shrinkage as used herein refers to lineal shrinkage in per cent of the specimen prepared under standard methads.
Swell as used herein refers to lineal swell in per cent of the specimen prepared under standard methods.

Bearing power s reduced to pounds per square inch for 0.2 inch penetration of testing dise.

Bearing power “wet” refers to a specimen which after standard preparation has been immersed in water for four days.
Bearing power “dry” refers to a specimen which has been properly moistened and compacted at 2,000 ibs. per square inch.
Roughness index is the roughness In inches per mile of paving as taken with “roughometer” attached to an automobile.
Thickness of imported borrow refers to compacted thickness.
Membrane is reported in gallons per square yard.

Warp is reported as the variation in decimal fractions of an Inch nf high jointe above the true plane of the pavement.

California Highways and Public Works (rebruary 1933)
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New Highway Through Town of
Mojave Eliminates Bottleneck

(Continued from page 18)

county road from Lancaster to Mo-
Jave, that a bhigh type road to this
locality was available. A fifteen foot
concrete pavement was constructed in
1922 from the Dos Angeles-Kern
County line, south of Mojave, to the
northerly city limits of Mojave. This
was widened in 1935 by the addition
of two eight-foot shoulders to afford
a twenty-foot road width, and a por-
tion of the sireet area was oiled to
alleviate the dust nuisance.

HIGHWAY WORK BEGUN

To accommodate the increase ian
traffic within the town, the new con-
struction, started on September 10,
1937, representing an expenditure of
approximately $28,000, affords a 57.5
foot width of plant-mixed surfacing
bordered by 1.5 foot concrete gutters
and 0.5 foot concrete curbs on both
sides of the main street within the
eity limits. The previously con-
structed concrete pavement served as
a partial base for the central twenty-
two foot portion of the new surfacing,

In order that the bearing value of
the additional base required would be
commensurate with that of the exist-
ing concrete pavement, a trench seven
feet in width and one foot in depth
was constructed adjoining the con-
crete pavement and filled by thor-
oughty compacting therein the sal-
vaged oiled shoulders. This was done
by blading the existing ciled shoulders
onto the concrete, remixing it to re-
move excess moisture and ecompacting
it in the trench in very light layers
so that maximum compaction would
be obtained.

CONSTRUCTION PROBLEMS

The use of a flexible material in
conjunction with rigid concrete to
form the base of the wearing course
introduced many problems as to the
ultimate behavior of the pavement.
The original subsoil was a clay with
its attendant high capillarity. Under
the conerete, no serious settlement was
observed ; hence, it was assumed that
the subsoil was stable and that a foot
of well-compacted asphaltic treated
aggregate would be sufficient to pro-
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vide rigidity if the subsoil remained
in a state equal to that under the con-
crete.

The area adjoining the central
twenty-two feet is dedicated to park-
ing area and receives much lighter im-
pact than ‘the central portion.
Throughout this area, the subsoil was
removed to the depth of a foot below
subgrade and backifilled with imported
borrow of high stability, the whole
slusgh-rolled to obtain maximum com-
paction.

TRAVYFIC UNIMPEDED

Before placing the three inches of
plant-mixed surfacing between the
gutter lines, the concrete pavement
and the seven feet of compacted
shoulder” material were given an ap-
plication of ome-tenth of a gallon per
square yard of asphaltie emulsion.
The remaining areas between the gut-
ter lines were given g prime coat of
approximately one-quarter of a gallon
per square yard of liquid asphalt
SC-2.

Curbs and gutters were of integral
construction and at street iutersec-
tions were constructed at entrances to
garages, service stations and drive-
ways to allow access for traffic.

By prior arrangement with the
business men of Mojave, all through
traffic was routed over adjoining
streets and the entire project com-

_ pleted with but little inconvenience to

the traveling public. The cooperation
shown in allowing the main business
street to be closed during construc-
tion was wholehearted and was re-
flected in returning to use at an early
date the completed street at a lowered
cost to the State.

Barly pictures of Mojave were
made available by tbe courtesy of
Johu Nestor, postmaster of Mojave.

A struggling young author had called
on a publisher to inquire about a mana-
geript be had submitted.

“This is quite well written,” admitted
the publisher, “but my firm publishes only
work by writers with well-known pames.”

“Splendid,” cried the writer. “My
name's Smith.”

Traffic on Bay
Bridge Declines

During January

LTHOUGH traffic over the San
Francisco-Oakland Bay Bridge
showed a decline in the month

of January as compared to December,
it nevertheless exceeded its seasonal
quota, according to Earl Lee Kelly,
Director of Public Works.

A total of 672,433 vehicles crossed
the span during Janvary as against
723,281 for December. This is & de-
crease of approximately 50,000 ve-
hicles from the preceding month, but
an increase by the same amount over
the estimated quota for January.

VEHICLES TOTAL ELEVEN MILLION

Total pumber of vehicles to cross
the span since is was opened four-
teen and one-balf months ago was 11.-
117,042. There was a daily -average
of 21,691 vehicles crossing the bridge
during January, bringing iu total rev-
enues of $353,859.95

Best day of the mouth was New
Year’s Day, January 1, when 31,172
vehicles crossed the structure. Low-
est day was January 3, a stormy day,
with 18,831 vehicles.

Janvary of last year, when a 65-
cent toll was in effect, showed a de-
crease in traffic but an inevease in rev-
enue over figures for the same period
in 1937. In Japuary of 1937 there
were 575,083 vehicles crossing the
bridge, bringing in revenues of $384,-
092.27.

A general decrease in all classifica-
tions of traffic was revealed in a com-
parison of January, 1938, figares with
those of the preceding month.

COMPARATIVE FIGURES
Comparative figures follow:

Total Since
Total Dec, Total Jan.  Opening

Passenger Autes-... 681,506 633,015 10,562,142
Auvte Trablers ... 856 649 18,165
Motoreyeles __ .- 2,077 2,117 38,434
Tri-Cars e 977 798 9.900
Trocks ______ . 26236 24,239 351.244
Trock Traiders. . ____ 954 883 23,340
Buses oo _____. 10,675 10,632 113117
Total Vehicles__ 723,281 672,433 11,117,042
Extra Passengers ____ 189,480 170,440 _ 2,396,518
Freloht, Lbs.._.__ 59,671,837 55,840,498 804,036,518

Visitor: “And wbat’s your name, my good
mavn 7’

Prisoner: “8742.”

Visitor: “Is that your real name?’

Prisoner: “Naw, dat’s just me pen name.”
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