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Scene at Pfeiffer Park in Big Sur where Governor Merriam set off dynamite blast to remove large boulder shown in center foreground,
thus officially opening Carmel-8an Simeon Highway while costumed characters of the past locked on.

A Dream Comes True

By LESTER H. GIBSON, District Highway Engineer

costumed actors depicted the
history of the Big Sur country
from the period when it was the bed
of the Pacific Ocean and through the
years of the California aborigines,
the Franciscan padres, the Spanigh
and Mexiean conquests, the coming of
the British and the pioneers of early
days preceding American occupation
and leading up to the road builders
of the State Division of Highways
marked the final dedication of the
nine million dollar Carmel-San
Simeon. Highway at Pfeiffer Park in
Monterey County on Sunday, June 27.
Lighting a fuse to a dynamite
charge that blasted a huge boulder,
symbolical barrier of the new State
Highway, Governor Frank F. Mer-
riam officially opened the completed
road to traffic. State Director of
Pubiic Works Barl Lee Kelly and the
Governor then operated a bull-dozer
which removed the huge roek from the
road and a dream of 40 years came
true.

gl COLORFUL pageant in which

GOVERNOR DEDICATES MONUMENT

The occasion also was the dedica-
tion of the Pfeiffer redwood grove
and surrounding acres as a State
Park. Ceremonies concluded with a

barbecue at which talks were made by
the Governor, Mr. Kelly, Harry A.
Hopkins, chairman of the California
Highway Commission; Joseph R.
Knowland, president of the California
Park Commission; Arthur E. Hen-
ning, Chief of the Division of Parks,
Dr. John L. D. Roberts, who con-
ceived the idea of the new highway
more than four decades ago; Colonel
Troop Miller, commandant of the
Monterey Presidio; State Senator
Kdward H. Tickle, Mayor Emmet
McMenamin of Monterey and other
State, county ang civie officials.

Previously, Governor Merriam had
dedicated the highway in San Luis
Obispo County and a monument at
Cambria to the late State Senator
Elmer S. Rigdon who fathered legis-
lation twenty years ago appropriating
funds to start the highway.

The opening of the Carmel-San
Simeon link of the Roosevelt High-
way oa June 27th, between Carmel
and San Simeon brought to a sue-
cessful culmination the dream of
many far-sighted men who, in spite
of opposition and lethargy, have car-
ried through the fight to open up to
the people of California and of the
entire United States this section of
coast country which is outstanding in

its beauty and scenic grandeur.
While we can not give credit to all
those who were instrumental in bring-
g this achievement through to a
reality, there are two men who are
being credited with the early pioneer-
ing work, who shonld be mentitoned
i any story having to do with the
history of this development,

One of these, Dr. John L. D.
Roberts, a young practicing physician
of Monterey, at the time, was im-
pressed with the beauty of this coast
country during his trips afoot or
horseback to attend the families of
the early settlers. As early as 1897
this young doctor made a five day
trip on foot through the rugged west-
ern slope of the Santa Ducia moun-
tams. He obtained data and pictures
which twenty years later, in 1917,
through the instigation of Senator
Elmer S. Rigdon, were presented to
the State Legislature with the result
that the legislature provided an
appropriation for making surveys and
engineering studies for this highway,
together with other additional Cali-
fornia State hichways.

HONOR SENATOR RIGDON

What a thrill it must have been to
““Doc’’ Roberts when, at the dedica-



tion of the Carmel-San Simeon High-
way, he saw Governor Merriam for-
mally open this scenic road to the peo-
ple of the State of California, and
brought to a successful conelusion his
dream and efforts covering a 40 year
period or more.

While ‘““Doe’” Roberts has been
spared to actnally see the dedication
of this road, the other outstanding
pioneer, Senator Elmer 8. Rigdon,
passed away in 1922 just after con-
struetion was started. His memory
was honored on June 27th by dedica-
tion of a memorial plague at a little
park on the highway. The tablet to
his memory has been set upon a large
rugged stone symbolic of the strength
and courage of this pioneering legis-
lator. The untiring efforts of the
Senator in obtaining recognition from
the State Legislature were as essential
to putting this road through to its
present commnletion. as was the vision
and zeal of ““Doc’’ Roberts, for neither
of these men eounld have accomplished
their entire purpose alone.

FUNDS MADE AVAILABLE

Following the initial appropriation
for surveys, the voters of California
in July, 1919, ratified a Constitutional

Amendment providing for the Third
Highway Bond Issue of $40,000,000
which required that the Carmel-San
Simeon Highway should be included
in the State Highway System and_ a
portion of the bond issue be used for
its construction. Subsequent appro-
priations were made from monies
available to the Highway Commission
for construction purposes, bringing
the total of such authorizations to an
amount slightly less than $9,000,000.

At the time of the first appropria-
tion covering surveys for the road,
there were only very limited means
of ingress to this precipitous coun-
try. There was a narrow, winding,
steep road from Carmel south for a
distance of approximately 35 miles
to the Big Sur River. From that
point south to San Simeon, it could
only be traveled by horseback or on
foot. There only exisited the nar-
row trail, known as the Coast Trail,
over which all supplies for the sur-
vey crews, as well as the early
pioneering settlers, had to be carried
on mule or horseback from the
nearest shipping or supply point,

The terrain through which thig
road passes 1s, generally, a rocky,

precipitous country, rising from the
ocean to a height of several thousand
feet. Interspersed are occasional flats
broken by many deep, steep canyons
in which there are beautiful growths
of redwood and other trees and shrub-
bery indigenous to this particular
section of the country.

SURVEYS AND ENGINEERING STUDIES

Following the appropriation Ffor
surveys previously mentioned, a sta-
dia reconnajssance survey was made
and completed in 1918, which, while
not too closely followed in the final
location, formed a basis for the ulti-
mate location and construetion. In
many places the located line deviated
considerably frova thig early survey,
taking advantage of a lower plane
which offered a better line and grade
and a shorter length.

In October of 1919 a location sur-
vey party started to work from
Anderson Canyon toward Big Sur,
which points are approximately 50
aud 35 miles south of Monterey. In
February of the following year an-
other loeation survey was started
working northerly from San Simeon.
From that time on, location surveys

(Continued on page 14)
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Members of Governor's official party at ceremonies attending dedication of monument to late Senator Elmer 8. Rigdoen, whose

legislative labors helped make Carmel-San Simeon Highway possible.

Seated, left to right—Ray W. Shamel, president Gambria

Chamber of Commerce; Julien D. Roussel, Secretary, California Highway Commission; Governor Frank F. Merriam, Director of Public
Works Earl Lee Kelly, Earl S. Anderson, Registrar of Contractors; Edward J. Neron, Deputy Director of Public Works. Standing—
Justus F. Craemer, Assistant Director of Public Works, Highway Commissioner H. R. Judah.
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Portion of auto
caravan at Carmel-
San Simeon Highway

dedication.

Governor Mcrriam placss
wreath on manument to
late Senator Elmer S. Rigdon,
early advocate of highway.
Left to right: Miss Barbara
Edmonson, San Luis Obispo
“Qutdoor Girl"; Mrs. Elmer S.
Rigdon, Miss Joyce Matheson,

“Miss Cambria Pines”;

Governor Merriam.

Upper—view of section of new-highway. Lower—Governor Merriam and Director of Public Works
Earl Lee Kelly operate bull-dozer to remove last boulder barricede from new highway. Standing
beside them is District Highway Engineer Lester H. Gibson, who supervised building of road.

California Highways and Public Works (july 1937)

[Three]




State Builds 29 Bridges On
Carmel-San Simeon Highway

Simeon Highway, the design and

construction of several of the 29
bridges now in place presented dif-
ficult engineering problems. The
largest of these structures is the
beautiful reinforced concrete open
spandrel areh across the mouth of
Bixby Creek, 18 miles south of Car-
mel.

Placing a bridge across the deep
gorge where Bixby Creek empties into
the ocean was difficult. The concrete
abutments, securely anchored into the
sheer rock walls 140 feet above the
creek bed, are 330 feet apart and the
graceful rings of the open spandrel
arch bow above the canyon mouth to
carry the deck of the bridge approxi-
mately 260 feet above the creek bot-
tom. The total length of the bridge
deck ig 714 feet, there being three 40-
foot reinforeced conerete approach
spans on the southerly end and six
on the northerly end. In the con-
struction of this speetacular arch

IN BUILDING the Carmel-San

6,600 cubic yards of concrete and
600,000 pounds of reinforcing steel
were used.

The bridge is so placed that the
carving highway approaches afford
an exeellent view of the strueture.
The Bixby Creek bridge is the largest
concrete arched highway structure in
the western states.

BEAUTIFUL STRUCTURES

About one mile north of the Bixby
Creek bridge a similar, but smaller,
open spandrel arch was constructed
across the mouth of Rocky Creek.
This graceful structure has an arch
span of 239 feet and the 497 feet of
total deck length carry the roadway
150 feet above the creek. Simtlar re-
inforced concrete arches of shorter
spans weyre built across Granite, Gar-
rapata and Mal Paso creeks and a
sixth arch bridge consisting of three
short arch spans crosses Wildeat
Creek about five miles south of Car-
mel.

Upper photo shows size of multi-plate culvert used in constructon of Carmel-
San Simeon Highway. Lower—Long longth of multi-plate culvert used 45 miles
north of San Simeon on new road.

: Four]

Another bridge of interest, to be
built as a unit of the Carmel-San
Simeon project, is the 514-foot struec-
ture across Dolan Creek with its 180-
foot three hinged timber arch span in
the center. The depth and width
of the Dolan Creek gorge dictated a
structure with a long central span
and to eliminate long haul of conerete
ageregates from Monterey, a timber
structure, using the recently de-
veloped metal ring connectors for
joints, was selected. Built of red-
wood, the Dolan Creek timber arch is
an impressive structure as it earries
the roadway 150 feet above the creek
bed.

MODERN TOURIST HIGHWAY

Most of the bridges on this scenie
ocean highway, such as those across
Lime, Prewitt and Wildcattle creeks
and Torre Canyon are of the usual
timber construetion, while others, like
the Burns Creek, San Simeon, Pico
and Little Pico creeks are of steel.,

Completion of the Carmel-San
Simeon route opens to the California
tourist a modern highway which is
replete with the incomparable views
obtainable only at those rare locations
where the mountains meet the sea.
The majesty of roeky promontories
with colorful surf breaking at their
bases will leave memories never to be
forgotten of the natural grandeur of
this section of California. Such
points as the Point Lobog State Park,
picturesque Carmel Highlands, Point
Sur with its famous lighthoase and
the palatial Hearst estate at San
Simeon will all add to the pleasure-
able interest of the trip along this
new State highway.

The work on the 93 miles between
Carmel and San Simeon has pre-
sented one of the most noteworthy
pieces of highway engineering ac-
complished on the west coast in
recent years and has given to the
traveling public a modern ocean
shore highway of unparalleled
beauty with superb views of the
Pacific from elevations ranging from
sea, level to that of Grimes Point at
elevation 1068.

(1uly 1937) California Highways and Public Works
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EOT AT T Y

Pictorial story of the bridges of the Carmel-San Simeon Highway. Six of the twenty-nine completed structures on the scenic
route, Upper left—Lime Creek Bridge. Upper right—Torre Creek Bridge. Center left—8ixby Arch., Center right—Dolan Creek
structure. Lkower left—Bridge over Burns Creek. Lower right—Mal Paso Bridge.
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State Constructing New Road
Leading Into Death Valley

This is a story of the building of a desert road; the story of a road through fantastical forma,tionsﬂ
romantic Death Valley; the story of a road to connect the deepest portion of these Unitad States to the high-
est peak within our country; the story of the Darwin Cut-Off, the building of which may best be told by the
men who directed the stages of its growth,

=me

8. W. Lowden, Acting District Engineer.

—

RECONNAISSANCEJ

CONSTRUCTION |

Survey and Plans ’

By J. N. STANLEY,
Associate Highway Engineer

MAP of the existing voad from
Lone Pine, in the Owens Valley,
to Stovepipe Wells, in Death

Valley, shows a great bend fo the
south, with the little settlement of
Darwin at its southernmost apex,

It was conceived that distance
could be saved if another route could
be found, that would cut across this
““dog leg,”’ a route that would follow
the ridges and be out of the path of
cloudbursts, and with alignment that
could be constructed economically,
yet be an improvement over the exist-
img tortuous grades of Zinc Hill, that
nemesis of the tourist.

A narrow, dusty road, approxi-
mately 19.9 miles in length, with
grades of from 15 to 20 per cent, and
curves of 30-foot radivs made another
alignment imperative.

Each summer cloudbursts de-
scended upon Darwin Wash, down
which the old road wound its way,
and each summer found the main-
tenance forces rtebuilding a State
highway which had been obliterated.

DIFFICULT RECONNAISSANCE

In 1934 heavy footgear was put in
order, and a start was made upon a
reconnaissance of that country lyiag
north of Darwin. No roads exist in
that jagged arrsy of mountains, the
few trails made by wild horses and
burres led wowhere and horseback
riding was out of the question due to
the poor footing and lack of grazing
and water. Headguarters was estab-
lished at Darwin, and a Ford express

(Continued on page 27)
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By MILTON HARRIS
Associate Highway Engineer

OVEMBER of 1935 ifouund

our location pa -ty in Darwin

ready to wundertake the task
of runuing a line into Panamint Sinl
irom a point approximately six miles
west of that town.

Following the route of the recon-
najissance survey of the year previous,
centerline was rapidly staked for the
first six miles, and the plans com-
pleted in our feld office. To allow
access to that portion of the project
lying in proximity to the rim of
canyons extending into Panamint
Sink, a crude road was built for some
eight miles to the head of what was
later cristened “‘Rainbow Canyon’’
by the party. From the head of this
canyou, an old game trail was fol-
lowed in reaching line. This trai
skirted the very edge of this many-
hued gorge, estimated to be over 800
feet in depth. Relics of early Indian
habitation were discovered along this
trail, and as a result of our daily hike
that unfolded the colorful strata of
the canyon walls, it was decided that
at all costs we must locate the new
highway so that travelers would enjoy
this scenery. :

BECONOMY IN CONSTRUCTION

Descending on a steady 6 per cent
grade from the rim of the high
plateau, we kept our Jine on the best
possible ground, seeking for economy
in construction ai all times. We
managed to swing to the brink of
““Rainbow Canyon’’ after having
circled its upper reaches, unfolding,

(Continued on page 27)

By A. C. BRINEY
Associate Highway Engineer

N DECEMBER 30, 1936, a con-
tract was awarded the Penin-
sula Paviag Company, and on

January 12, 1937, the frst equipment
moved on the project. Operations
were started at the westerly end with
seraper equipment as the first 5.5
miles were through loose material,
easily moved with this type of
machinery. Freezing weather added
an. unexpected obstacle, however, as
the loose material congealed 10 a
depth of from 8 to 10 inches, necessi-
tating the use of rooters. Even the
desert experiences freezing tempera-
tures, especially at a 5,000-foot ele-
vation.

The next 5.3 miles developed ma-
terial that was of a rocky, cemented
natore, interspersed with ledges of
solid rock. The latest type of traclor
equipment pulled rootlers through
this material, and scrapers were able
to move the major portion of the
excavation into place. The rocky por-
tions were loosened with powder and
moved into the embankments with
the aid of a power shovel and trucks.

THROUGH VOLCANIC DEPOSITS

The remaining 6.8 wiles of the
project are composed of rock in all
stages of hardness, position and mix-
tures. Past movements of the earth’s
erust and volcanic action threw an in-
tricate vaviety of problems into the
hands of the ecortractor.

A hillside of large boulders piled
one above the otber, each boulder of
a consistency that caused it to ring

(Continued on page 27)
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Construction scenes on new highway leading into Death Valley and eliminating Darwin Wash, Drillers at work on difficult
stretch with Panamint S8ink and Panamint Mountains in distance. Heavy equipment at work on grade which will do away with
steep, narrow roadbed over Zinc Hill and Lane Hill. Section of completed desert highway.
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Extensive Highway Planning

Survey Undertaken By State

By K. A. MacLACHLAN, Assistant Maintenance Engineer

of Highways has been conduct-

ing a state-wide highway plan-
ning survey in cooperation with the
U. S. Bureau of Public Roads. These
surveys are being made by forty
states for the purpose of collecting
data needed to coordinate future
highway planning efforts.

On many parts of the present
State Highway System which were
constructed in the early stages and
on parts which were inherited from
the counties, the existing degree of im-
provement is vastly inadeguate, made
so largely by unpredictable changes
in the design and degrees of use of
motor vehicles.

The nature of such changes, affect-
ing prineipally the speed of vehieles,
determines the character of the road’s
deficiency. 7These deficiencies lie to a
great egtent in grades, alignment and
width. These three features are
therefore made the subject of a
limited feature survey which seeks to
list and classify them to the end that
their modification may be studied.

I Y OR the past year the Division

SELECTED BOUTES SURVEYED

In California this particular phase
of the Mighway Planning Survey has
veen confined to selected routes em-
bracing 9,129 miles of State High-

way, Federal Aid Highway, National

Park, Natiopal Forest, and county
roads. The limited features re-
corded were restricted hovizontal and
vertical sight distances; ecurvature,
showing location, length and radii of
curves; superelevation on curves; per-
centage and length of all grades of
three per cent or more when 500 feeg
or more in length. In addition, notes
were made of the Iength and type of
traffic stripe, and the type of topog-
raphy of sections traversed.

Mueh information was readily
available on highway plans filed in
the office of the Division of Highways.
Alignment and grade data for 4,972
miles were transferred from these
plans to field check sheets to faeili-
tate the field work.

No plans were readily available on
many of the inherited roads. It was

therefore necessary to procure all
of the required data on 4,157 miles,
in the field. To expedite this worl,
special instruments were designed,
constructed and installed in two light
sedans. The design and use of these
instruments are Jdescribed here in
some detail.

The instrument for measuring the
radil of horizontal curves—the curv-
ometer—was attached to the No. 1
car. Those for determining the
superelevation on curves and for
measuring the rate or per cent of
grades were called a superometer and
gradometer, respectively, and were at-
tached to the No. 2 car.

The curvometer, of the protractor
type, was made of plywood in the
form of a half ecirele of the same
diameter as the steering wheel and
attached with brackets to the dash
about two inches under and parallel
to the wheel. A pointer was attached
to the top of the wheel on the exact
center when the car was driven on a
tangent.

(Continued on vage 23)

Meters usad in sight distance .survey. Left—Curvometer attachment on steering wheel of survey car used to measure curvature

of highway.
per cent of grade.

[Eight]

Right—Superometer mounted on car dash to measure superelevation and gradometer mounted on door to measure

(July 1937) California Highways and Public Works



These pictures show Divisien of Highwayvs sight distance survey.party at work. Upper—Gradient being measured. Next—
Taking measurement of limited sight distance on vertical curve. Next—Measuring limited sight distance on horizontal curve.
Lower—~Measuring curvature and superelevation.
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Construction Progress and

Pavement Records for 1936

By EARL WITHYCOMBE, Assistant Construction Engineer

way construction in California

during the year 1936 was the
preliminary treatment of sunbgrade,
prior to the placing of pavement, par-
ticularly for asphalt concrete and
Portland -cement concrete types. The
improvement of both the foundation
and the immediate subgrade are of pri-
mary importance, and too much em-
phasiz can not be placed on the most
careful and scientific analysis and
proper treatment of these factors in
pavement construction. A brief de-
scription of the methods employed is
given below. Details of pavement
construetion and records are shown
in accompanying tabulations.

THE outstanding feature in high-

GRADING AND PAVE-
MENT FOUNDATION

Foundation Important

The roadway, which is identical to
any other engineering structure,

should rest on an unyielding founda-
tion in order to secure best results.
Insecure foundation conditions are
largely the result of subsurface satu-
ration, and wherever possible, areas
which can not be readily drained and

corrected are avoided in the location

stages of highway design. [t be-
comes necessary, however, at times to
construct pavements over isolated
areas of this description, and by
means of boring tests the extent of
such instability is approximately de-
termined. Onece determined, it be-
comes a question of economics as to
the proper method of correction,

Methods Used

The methods used in California,
Jisted as to their feasibility and order
of consideration, are as follows:

(1) Dewatering by gravity flow

induced by subsurface drains

(2) Removal and replacement of

the unstable material

(3) Building of an embankment

strut between the wunstable
raass, it dry, and an adjacent
stable geological structure

(4) Construction of a stable road-
bed by means of a systematic
overloading of the roadbed
area to obtain displacement of
underlying mud snd followed
by removal of surplus over-
load to the planned elevation

(5) The construction of vertical
drains for dewatering under-
lying mud

The first four of these methods are
in quite common use by highway
engineers. It bas become general
practice in California construction to
supplement methods (1) and (2),
wherever rock is available, by exca-
vating a toc trench to solid founda-
tion on the lower side of the unstable
area and backfilling with as coarse
rock fragments as are available. This
type of submerged gravity rock toe
wall s particularly effective under a
variety of conditions.

Fine example of 20-foot asphalt pavement laid on a 3.8 mile section of highway near Vacaville in Solano County.

[Ten]
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This is a sample of 20-foot road-mix oiled surface on a 10.9 mile section of highway in Riverside County, west of Indio.

New Departure

Method (5) is particularly worthy
of deseription, as it is comparatively
new and was originated by the Divi-
sion of Highways. This method con-
gists of sinking a large diameter well
casing to the bottom of the unstable
area and as the casing is removed,
filling the hole with a porous and
granular aggregate. The spacing of
the vertical drains mustmecessarily be
on rather close centers, which makes
the method rather expensive. On the
limited experimental sections con-
stracted to date, it would appear that
the rate of consolidation of the un-
stable material under the load of the
superimposed roadway is greatly ac-
celerated, and if suffictent time can be
permitted between the construction
of the roadway and the final paving,
distortion of the riding surface may
be minimized. Lateral movement of
the unstable area during consolida-
tion, however, may decrease the
effectiveness of this method, and rea-
sonable care must be exercised in the
copstruction. It is necessary to con-
nect the tops of the vertical drains,
by means of porous subdrains, to a
convenient outlet.

“Well, my pal bas joined the silent
majority."”

“Dend, eh?”’

“Married.”

STABILIZATION OF
SUBGRADES

Stabilizing of subgrades is gener-
ally accomplished with a blanket
course of suitable material of suf-
ficient depth to distribute the load to
lmits well under the maximum bear-
ing power of the underlying ma-
terials. "Where suitable blanket
material is difficult to obtain, con-
sideration is given as to whether an
admixture can economically be added
to the native soil, or the road re-
located in a more favorable locality.

Even the most economical of
foundation treatments is an expen-
sive procedure and has resulted in
congiderably increased cost of con-
struction. In general, however, the
decrease in subsequent maintenance
expenditures and the inereased con-
venience to the traveling public have
adequately justified the added ex-
pense.

" PORTLAND CEMENT
CONCRETE

Conatruction Methods

The conventional methods of finigh-
ing were used throughout the 1936
season’s work. Due to the diffculty

California Highways and Public Works (july1s37)

in obtamning floatmen with experience,
an effort was made to reduce the
weight of finishing tools, especially
the floats, to make them more work-
able by the average individual.

Joint Construction

All tiransverse joints are doweled
with 4 inch round steel bars on 14-
inch centers. The only other steel
nsed is the 4 inch square reinforeing
bar fixed by chairs driven into the
subgrade to support each end of the
dowels, and the longitudinal tie-bars
at selected locations. Wherever sub-
sequent movement was anticipated in
high embankments, tie-bars were used
across the longitudinal joint consist-
ing of } inch square bars in longi-
tudinal weakened plane joints, and
threaded sleeve-connected 4 inch bolts
placed along longitudinal construe-
tion joints.

The joint interval was almost uni-
formly 20 feet, with provision made
for 1 inch expansion at each 60-foot
interval.

Mixtures

Considerable reduction jn the
cement content was undertaken dur-
ing the past season. Forty-nine per
cent of the season’s mileage was con-
structed of concrete with but five
sacks to the cubic yard. Provision
was made In the specifications to

(Continued on next page)
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PORTLAND CEMENT CONCRETE PAVEMENT RECORDS

FOR 1836

e = =
| |
| §2 | »
‘ = Pr =
; = “cgi SE
" @ = a‘E' »
Resident Street - 20 e | o
Location Contractor Engineer Aselstant :"?’ E’E.: gz 23
g7 =3 L Rand N e
o8| 285 |z35|282
%e | Sof | 8% 8%
23| 213 &
i
South. Entrance to Red Bluff._ .. ___ . _______ N. M. Ball Sons__________ ——--M. Frederlcksen__ A, Blgelow__.... ——--- 199.0 4589 1.01 1.8
Plumas St., Bridge St—Scott St., in Yuba City-Leo F. Plazza —-J. P. Murphy..-- _ eee——~ 483 4248 380 .-
M St. SUbway——Sacto River Brg... —————__-- A. Telchert & Son ._____________ J. D. Greene .--.R. T. Wllliams .4 30872 2.13 18.8
Folger Ave, Subway—9Sth St L. Seldelomem . Q. Marshall__... H. M. Chapman 4793 1.78 18.0
SF Bay Bridge—Folger Ave.____ --Hanrahan-Wilecox Corp.__._ ——-L. G. Marshail_____J. 0. Dietsehyoweo_ - 4780 .8 835
TaJlguas Creek—Arroyo Hondo_________. ——Granfield, Farrar & Carlin_ . E, Pearson.....F. C. Woeigelo..._ 4485 50 5.2
4 ml. S. of Kern Co. Line—Fort Tejon_ . M. Reynolds..__C. C. Hinsdale.__ 3427 .74 4.9
At Walnut Canyon______ oo e e . R. Haltone_..__H. D, JOhNSON oo 4498 2.10 8.9
Little Sycamore Canyon—Encinal Canyon. ... Oswald BroS.cocomeooooo __ .. , N, Ainley____.__G. H, Lamboc_co__ 4074 44 10.8
Seal Beach—Newport Beach Geo. R, Curtls Cowee_______. -.W, D, Eaton______E. E. Jackson-..__... 4120 .70 8.0
Oxnard—Hueneme Road. .o oo amm e J. E. Haddock___o_....___ . E. Farnsworth_G., H. Lambo—ce_ae-.. 5496 .96 127
At Newport Beacho. . oo oo o e Mundo Enalneering Co R. McNeely....H. D. Johnson 3980 1.50 12.2
Rosemead Blvd, San Gabriel Blvd.—Ramona
BIVA: oo om e m e —————— C. O, SparkSamee___. ... . P. Montgomezty.H, D, Johnson______ 308.5 5172 .88 7.9
Sepulveda Blvd., Lincoln Blvd.—Centinella Ave._Match Bros..._______ N. Ainley__..__ G. H. Lamb.... . 4220 3804 .58 5.5
Route 18—Anahelm-Spadra Road_______.._______ C. R. Butterfield.___ . B. Lindley--.__ H. D. Johnson_. 325.7 8670 .72 12.0
Between Club Road and El Clrculoae ——____...__J. E. Haddock, Ltd.. . E. Farnsworth_J. R. Rubey--—-- _ 2720 5089 3.28 13.9
Gypsum Creek—Riverside County Line__.._____Gibbons & Reed-... . B. Cressy.ee...W. T. Lamb_c ... 418.8 4306 .66 7.1
Banta Ana River—Alabama St.____.._.._________Matich Bros e . M. Hollister..... W. H. Crawford-._.. 358.1 3865b 1.08 12.8
Rosemead Bivd., Longden Ave.—Fairview Ave..J. E. Haddock, Ltd._.__... ______..C. P. Montgomery_A. G, BlacKaaaaaoo__ 389.3 5858 1.22 6.1
1 ml. N. of Carquinez Br.—Cordelia__.. ——___._Hanrahan-Wllkcox Corp..____. .A. N. Lund_._....L. E. Forde——_.-_.. 690.0 3636b .92 25.9
22 mi. West of Indio________ ..___...... . __...B. G. Carroll-. . ..o —eee______..R. C. Payne_.o..._L. B. MUNIrOocccr 290.7 4321 .68 18.2
AVerages ..o 380.6 4180 .85 12.1
* 10-day break, early hardening cement.
b Class 8 concrete, average strength, 37402,
Clasg A concrete average strength, 45%0%.
ASPHEALT CONCRETE PAVEMENT RECORDS FOR 1936
! -
\ [ 3
| v | B x
B x
' 3 [sc |88y
; ” Resident Street 2 |2 Eé 2.
Locatian i Santrastar | Engineer Assistant g 1528z |s%
! 2 |=wE (%5 |Ex
-~ @ o =
£2 (7882 2
| Zp |55 |58 |22
|
Corning—Proberta e ---Peninsula Paving Co.____________ M. Fredericksen...W. M. Douglas..._.._ 247.4 329%%* 93.9 11.6
C Street—Amerlcan River_________ -——_A. Teichert & Son____. --J. P. Murphy-_---_w J. Braker.... .. . 472.0 35%%* 91.2 193
Yolo Causeway-=M St, Subway.__ .0 2368 92.7 19.1
SF Bay Bridge—fFolger Ave,..____ 2186 86,0 14.8
34th St:—7th 8t.,, OaklanG oo oo e man 2689%% 95.¢ 11.3
12th St., 20th Ave.—28th Ave..________________ 2825 87.0 17.2
Richfield Tower—Santa Maria River—__ 2030 96.1 11,5
Approach to Marengo St. Bridge oo __ . E. H. Dewing..___.- 256.8 3462 ___ 105.8
Verdugo Road—Flintridge Country Club. . de . L. Hawkins._____ 579.7 2960 95.6 14.9
San Fernando Road through Newhall i L A, W. Carramare— 504.9 3560 96.1 11.4
At Newport Beach o . R. McNeely....H. D. Johnsgn_..——_. 4220 39%* 34.3 31.7
Fenwick St.—Scovitla Ave., Sunland..__-._____._Southwest Paving Co..- --M. H. Mitehetl__.__ H, C. Loos& oo __ 304.2 2470 97.7 215
San Fernando Rd.—Central Ave., Glendala.._.. Southwest Paving Co. —-Q, E. Farnsworth_A. W. Carfaae. ... 292.1 3250 ¢&7 50.8
Traffic Circle—Los Angeles St.___. . ________ Sully-Mllles COvmeeee. - E.A, Parker——___._A. W. Carreo—.__ .. 642.2 2764 97.83 14.6
Chapman Ave. and Glassell St...__ --—-C. O. Sparks __ ---H. B. Lindfey._____A. W. Carr.._..__._. 173.6 3344 8.2 18.1
Camariflo State Hospital roads...—_ .....__. Oswald Broes E. Ruplinger____A, W, Carfa._._._ .7 3444 82,0 18.8
3.7 ml. N. of Fairfield—0.8 mi. S, of Vacavllle__Umon Paving Co.__________.— .. A. K. Nulty________ E. D. Bulton 0 2978 93,9 18.0
AveraQges ... 447.0 2850 94.8 4.7

* Stabllometer Test.

blend fine sand with the ordinary
commercial produet, but on only one
job was this found necessary. These
mixtures are somewhat harsh, but it
was demonstrated during this season

{Twelvel

that excellent results could be ob-
tained with such reductions in cement.

The vibration metbhod of placing
concrete was set up as an alternate
method in the specifications, but no

contractor has seen fit to avail hin-
self of this opportunity. An attempt
was made to substitute vibration
along the side forms in lieu of spad-
ing by means of trailing individual

(1uly 1937) California Highways and Public Works



BITUMINOUS TREATED SURFACE RECORDS FOR 1936

|
Location i Contractar Resident Engineer i inc?l?s‘,n:':‘;{lle
Plant Mix
8. Clity Limits Eureka—Wabash Ave.._.__ Mercer-Fraser Co e, C. Blaek oo 26.8
1.5 mi. E. of Bella Vista=—Diddy Hill Peninsula Paving CO.-evceeeonn oo ue ——_L. H, Williams _ .. .__.__ 31.3
Kyburz—Strawberry Union Paving €oOumwa e W. O. Remington .. 25.9
4 mi. N. Willows—1 mi. S. of Artois (por.)_———______—.....—— N, M. Ball Sons -E. HaYeoooe 76.3
Donner Lake=-Truckee —...c.. .- .~ - Paelfic States Const. COmrmn cmvmae e G. M. Leatherwood .. -- 32.0
Walnut QGrove—Fresport (pos. )__-___,____ -= ~A. Telchert & Son-. = 15.8
4.5 mi, NE, of Tahoe City—Nevada Line..__ ____-————__Hemstreet & Bell__. 38.1
Ounnlgan—Arbuckle _.__. —Hanrahan Co . 48.2
Main St., Second St—Elm Ste.coooe o o mew—__A, Telchert & Son._____ i A R 41.8
Orland—Northerly boundary. .. . .. 22.7
folger Ave.—Camaelia St.______._ .. . —wm—eeme-Hanrahan Co._a o ____ _____ k. G. Marshall._______ 335
In Oakland at Berkeley Line_—-_-...__._ --k. Q. Marshall_ ... 18.8
Sotedad—Gonzales _________. - - * -A. J. Ralsch CoO.oc. oo —wJ, C. AdamB_a-_—. 23.8
Lincoln St.—W, Clty Limits, Salinas——————— — e .c—oun__Granlte Construction Go... AL L Lamdbo e 70.1
Somig—Satlooy civ- moscvmm ammm e e —-—-Oswald Bros..ooocceoeo__ _.P. E, Ruplinger-.___..__. 35.4
Clark—Sudden Barrancas Kovaceviech & Priceccoooo o oo o --B, N. Fryklang 25.8
Al Teague—McKevett Crossinge —--.-. o————_ --Dimmitt & Taylor. 35.2
Beaumont—San Bernardine County Line______. . __ --08wald Bros.———.eeoae_ea___ 48.2
Verdemont—0.8 mile westo oo ——--Geo., Herz & Oo — 14.2
At Little Mountaln Entrance to San Bernardmo ___________ Geo. Herz & Co.___. J. M. Cowgill 29.2
In Benicla S —— .--Louis Biasotti & Son--.. .o ceeececa- A, L. Tschantz-Hahn___. 220.9
Turlock—Keyes 5 (R S. M. McGaw_______ 43.2
4 ml. W. of Westmorland—Tr!follum Canal_. , ___ ee-Oswald Bros..._____ 23.7
1.4 mi. S. of Thermal—Ject. Rte. 26 . - ___________ R. E. Hazard & Sons 22,1
33.5
Road Mix
Adin—Rush ool oo waBiiu slonens T pilnn e, --Fredericksen & Westbrook 68.2
Ede’s Ranch—Beckwourth Pass___. 19.7
.5 mi. N. of Meyers ... - —wmam—=J. R. Galbraith & D. A. Canevari —
Knights Landing=—Robbins__._ - _______ ___ _____ .. -Hanrahan Co 28
Lewls Craok—Priast Valley -——-Young & San 90.8
3 ml. N. of Big Sur—Molera Ranch_..___ S N SRR Granfield, Farrar & Carfin §4.0
Baar Valley—1 mi. N. of Willow Creek-- 43.3
1 mi. E. of Santa Inex—Log Olivas__ _____ . . 84,2
1 ml. E. of Choltame—Karn Co. Line_ oo . ____.____ 334
Hollister Ave.—~Painted Cave Road o Granfield, 14.8
4.8 mi. S, of Shafter—Shafter Southern Calif. Roads Co.-= .. . ____J, W. Coleme_ 26.0
Eric=—La Rose__._____._ A. Taichert & Son i D. G, Evans______ 18.5
3 mi. NE~4 mi. NE. of Yaft..__________ ___________ John Jurkovich o cuoocaooooo -R. M. Reynolds .__ 37.9
Yokohl—1 ml. N. of Lemon Cove-_ .n-—.-Unlon Paving Ceo. —_— C, F. Oliphant_____. 39.4
West Casitay Pagsse—East Casgitas Pass._ . _____ Daley Corporation___ - W, L. Welchioaa oo 22.9
East Casitas Pass—Coyois Creek . ... --=oemz=-C. FF. Robblns W, J, Calvin______ 49.7
Camarillo State Hospital roads Dimmitt & Taylor - .. . oo 8. N, Fryktand___ £8.2
Santa Ana River—M S5t Colton --8. Q. Carroll - €. A, Bannlster___ 20.8
Los Angeles County Line—Pipa Line Ave..__. __._ __._ _-Dimmlitt & Taylor - D. J. Stout____ -— 33.0
1 mi. NW, of Lake Arrowhaad—Laku Arrownead ma QU0 Ji BOEK Coiunammismsamvmas mus s ) Q, E. Malkson._. 21.1
Wésterly Bdy.—Route &9 - Bagich Bros C. V. Kane_______ 41.0
Near Third St., Barstow—0.6 mi. East___ _____ - e -m-Matich Bros 0. B. Brinkarhoff_ 45.8
10 mi. W. of Indie—indlo . --8harp & Fellows —_..__ 18.3
Big Plne—l(eough Hot Springs——— o ____________ ____Basloh Bros 121
3 ml. N.—12 mi. N. of Mojave wwicc My By VIR Cliummmsis wusnsmmmnss b 23.0
2 mi. S. of Rush Creek—2 ml. N. ot Leevining_-.___________Basleh Bros 28.4
Sullivan Creek—3.5 mi. Easnt. 32.3
3.5 ml. E. of Sullivan Creek—Pooley's 29.4
30.0
DMiscellaneous Types

Putah Creek—Davis.... ._.. E. F. Hilliard_ .. s i A AR S M. E. Ryan ocoee—eeeeo 83.4
Scott’'s Valley—1 mi. N. Santa Cruz. e R —— Peninsula Paving Co. SRy — "7 | [ | [ — - 28.9
Stony Point Road—<Cotath_____ . ______ __________ ... N, M. Ball Sont. e ceisiorsciachmiimmane= My Av SIMAT G ——e 1442
Across Thompson Guieh_ . . _____ R A. Telchert & Son___ i H. J. Doggart__.__ Chet el 75.8
Bolsa Ave, Bay 8lvd.—Bolsa Chica Rd —-Sulley-Mlller Co._ oo i i, Fs B. Cresgyemm cicommman 47.9
Average - __.._ 0.0

units over the surface adjacent to the pavement, reduced to an S-hour com- A. N, Lund was the resident engineer

side forms, but this proved to be un- parative basis, wag placed on Con- with L. E. Ford as street assistant.

successful. tract 810TC2-510TC2-410TC8, road  The maximum output for one paver

Construction Record X-Sol, Nap-7, 8-FGHA, 1 mile north  was 463 cubic yards per day, on Con-

ohgtryction Mecorde of Carquinez Bridge to Cordelia, by tract 87VCY, read VII-Ora-60S1B,A,

The maximum average daily out-  Hanrahan-Wilecox Co., 690 cubic  NptB, Seal Beach to Newport Beach,

put of Portland cement conerete vards being produced by two pavers. (Contlnued on page 20)
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Manchester-Firestone Boulevard
Is Opened By Governor Merriam

By P. A. McDONALD, Assistant Engineer

A

Upper—Governor Merriam cuts ribbon to formally open Manchester-Firestone

Boulevard, being assisted by Miss Bernice Legp and Miss Susanna Dudlex.

On the

Governor’s right are Frank C. Balfour, Master of Ceremonies, and Chairman Harry A.

Hopkins of the California Highway Commission.

highway.

OVERNOR Frank F. Merriam,
officials of the Department of
Publiec Works, prominent Los

Angeles County officials and civie
leaders aided the citizens of Downey
Saturday, June 26, in formally dedi-
cating and celebrating the completion
of Manchester-Firestone Boulevard
through that community.

A program of speaking was held at
the intersection of Firestone Boule-
vard and Downey Avenue, and the
official operung of the boulevard took
place in front of the speakers’ stand
when Governor Merriam cut a red rib-
bon held by two ‘‘ribbon girls,”” Ber-
nice Legg, daughter of Los Angeles
County Supervisor Herbert C. Legg,
and Susanna Dudlex, daughter of
Sam Dudlex, chairman of the day
and prowinent Downey citizen.

Following dedication ceremonies, a

[Pourteen]

Lower—View of section of new

luncheon was served to one huundred
and fifty guests
Women's Clubhouse, where Governor
Merriam again spoke.

Supervising Right of Way Agent
Frank C. Balfour acted as master of
ceremonies at both programs.

Governcr Merriam, in his address,
told of the inauguration of the gaso-
line tax, of the many highways it has
built, and of the fact that the demand
for greater and wore highways keeps
well abead of the ability to create the
new traffic lanes, and urged that this
source of revenne be retained for its
mtended purpose and not diverted to
uses other than building and main-
taining highways.

Assistant  Director, Justus F.
Craemer, in a short talk spoke of the
traffiec toll and highway accidents and
urged greater eaution in driving.

at the Downey .

Carmel-San Simeon
Highway at Last
Becomes Reality

(Contfnued from nage 3)

were almost continuously in progress.
Great credit is due these engineering
survey parties for their stout-hearted-
ness in connection with this location
work for they were at many places
only able to obtain their information
by being lowered over cliffs on ropes.
It was surprising how quickly the
enginecrs adapted themselves to this
rugged country and acquired an agil-
ity resembling that of the mountain
goat.

FIRST CONTRACT WORK

The first contract for construction
was awarded to the firm of Blake &
Heaney, who started in 1921 to grade
between Piedra Blanca Lighthouse,
approximately six miles north of San
Simeon, to Salmon Creek. This con-
tract was completed in December of
1924, having graded a road width 21
feet wide in cuts and 24 feet wide Ju
fills.

Tn September of 1922, George Pol-
lock & Company started work on a
contract to grade between Anderson
Canyon and Big Sur. This contract
covers one of the most rugged areas
along the coast and was fraught with
difficulties such as have been experi-
enced in but few places elsewbere in
the State. When the natural slopes
were disturbed great quantities of
rock material came down in slides
which caused considerable delay as
well as danger to the men and equip-
ment doing the work.

In one of these slides a power shovel
was carried {rom the roadside down
to the ocean 500 feet below where it
was 80 completely wrecked it had to
be abandoned. Great gdifficulty was
encountered by this contractor in get-
ting his equipment and supplies to
the job on account of the very limited
hauling facilities and finally he
brought most of his materials through
by launch and bavge to a sheltered
cove about midway of the job, where
his camp was established.

CONVICT LABOR WORK

Following the completion of the
Pollock contract in Oetober of 1924,
no further work was done on the
Carmel-San Simeon highway, except
maintenance, until 1927, when the

(July 1937) California Highways and Public Works
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decision was made to wutilize prison
labor for the construction. The first
prison labor camp was established
near Salmon Creek in March, 1928,
with accommodations for 120 convicts
and 20 free men, who worked north-
erly from this point which was the
northerly end of the first named con-
tract above. The original intention
In establishing the prison Jabor camp
was to construet the road prineipally
by hand methods, but this was found
to be so slow and inefficient that it
was later decided to bring in equip-
went, including shovels, serapers, ete.,
and confine the conviets’ operations
to purely hand labor work such as
drilling, constructing masonry walls,
parapets, ete.

In July of 1928 another prison
labor camp was established near the
mouth of the Little Sur River about
18 miles south of Carmel, from which
point the gradine of the roadbed along
the coastal cliffs between Molera’s
Ranch and Rocky Creek, a distance
of 8 miles, was carried on. When this
section of road was completed the
camp v.as moved to Anderson Cauvon
wbere-it remained until the comple-
tion of the work in June, 1937.
Work from this camp was carried
southerly from Anderson Canyon to
Big Creek, which is approximately
46 miles south of Carmel.

Upon the completion of this seetion
the same crew started working north
towards Big Sur. The reconstruction
and realignment of this section was
the final work accomplished from the
Anderson Canyon convict camp. The
southerly conviet camp working north
from Salmon Creek carried construc-
tion through to Big Crveek. moving
the camp ahead as the work pro-
gressed to Willow Creek and later
establishing the camp at Kirk Creel,
which s about midway in the portion
of road construeted by convict labor.

BUGE BLASTING JOB

One of the outstanding construction
features on the work handled was,
undoubtedly, the carving of a road-
way around Limekiln Bluff, about 37
miles north of San Simeon. This is
a massive promontory of solid granite
rock, riging several hundred feet.
nearly vertically from the ocean, A
single charge of dynamite and black
powder, totaling 34 tons. dislodged
approximately 97,000 cubic yards of
golid rock, of which, about 70,000
cubjc yards was blown into the ocean.
A total of 163.000 vards was eventu-
allv removed at this point, within &
distance of 1,000 feet.

The two conviet camps working
toward each other met in September,
1934, and on the 18th day of that
month, the final barrier was removed
and a few official cars were driven
through the entire distance from San
Simeon to Carmel for the first time,
although & considerable portion of the
road was still what is known as a con-
struction road, and only wide enough
for one car, with steep detonr roads
down into the various deep canyous
traversed.

BRIDGES ARE NUMEROUS

‘While this road work progressed
from either end, it was necessary to
construet short detour roads down
into the canyons and cross the streamws
with short temporary bridges, which
were later replaced with permanent
structures. A total of 29 bridges
have been completed between Carmel
and San Simeon. There are still
three structures to be completed to
span the various streams along this
route.

Al] bridges were designed and con-
structed under the direction of B, W,
Panhorst, Bridge Engineer.

RIGHTS OF WAY

The Division of Higbways is glad
to acknowledge the generous coopera-
tion of most of the land owners along
the route. Rights of way in the
undeveloped sections were generally
donated and but few selfish individ-
uals were encountered.

The most serious right of way
problem, and the most costly right of
way. was through the highly devel-
oped Carmel Highlands subdivision.
about 4.5 miles south of Carmel.
Through this snbdivision the engi-
neers made every effort to avoid de-
stroving any of the features which
tend to malke the area one of the ont-
standing attractions on the route.

The Carmel-San Simeon section of
the Roosevelt Highway either passes
through or is in close proximity to the
Pfeiffer Redwood Park and Point
Lobos Reserve.

SUMMARIZATION

‘When constrnetion work is com-
pleted the State will have moved
13,000,000 cubic yards of material,
built 32 bridges, varying in size from
small timber structures to the stately
reinforced concrete arch at Bixby
Creek, and have expended close to
$9,000,000. The money expended
covers all construction costs, the cost
of engineering, and payments for
right of way.

California Highways and Public Works (july 1937)

Another Needed
Link of Olympic
Boulevard Opened
F ORMAL opening of Olympic

Boulevard, between Bronson
Avenue and Rimpau Boule-
vard in Los Angeles, was celebrated
on July 1 by State, county and city
officials and business groups of the
Olympic Boulevard Improvement
Association and other organizations.
The dedicated project, completion
of which will be realized toward
the end of July and in anticipation
of which festivities were held, is
one of the most essential lengths of
the Olympic Boulevard undertak-
ing. The new section is an opened
and Jmproved stretch, approxi-
walely three-quarters of a ile in
length, between Bronson Avenue
and Rimpau Boulevard, entailiug a
cost of around $100,000, financed
out of gasoline tax funds, and is
100 feet wide between property
lines, with a 74 foot roadway.

NEEDED DEVELOPMENT

Opening of this stretch between
Crenshaw and Lucerne boulevards
was through an area that had been
about 95 per cent built up. The
Olympic Boulevard development ex-
tends from Route 60 at Santa
Monica, easterly to the east city lim-
its of Los Angeles at Indiana Street,
where it makes connection with
Route 166, locally known as Ana-
bheim-Telegraph Road.

Much credit for the progress made
in this important project has been
given to the Olympic Boulevard
Improvement Association under the
leadership of James C. Dolan, its presi-
dent, also to Dr. J. Dryden Daven-
port, President of the Lios Angeles
Street Property Owners Associa-
tion, and -to the many individual
property owners who have donated
right of way for the improvement,
of which approximately $1,200,000
of the State cooperative and }-cent
gas tax funds have been set aside
oat of the 1937-39 bienniom.

Mr. Dolan presided at the dedica-
tion which began after the severing
by Miss Carlyn Frank of 2 ribbon
stretched across the new boulevard.

From a platform erected nearby,
a program of speaking was held in
which Director of Public Works Bari
Lee Kelly gave the principal address.

{Fifteen]



Record Made
In Building

Road Detour

By J. W. VICKREY
District Engineer

HE Division of Highways is at

times called upon to do emerg-

ency quick-time jobs, ju order
to maintain uninterrupted traffic
service, that tax the resourcefulness
of a well trained organization to the
limit.

The old wooden truss bridge across
Rock Creek, in northern Mendocino
County, on the Redwood Highway
suddenly and without warning ‘‘gave
up the ghost’’ on April 21st. The
bottom of the canyon at the bridge
site is 150 feet below highway grade,
and the sides are steep, rocky, and
irregular, in all presenting a very
uninviting location for quick bridge
replacement.

The constroction of a detouar
around the bridge was, from a prac-
tical standpoint, out of the gquestion
and there are no roads parallel to the
Redwood Highway in this part of the
county. The total failure of the
bridge meant a complete tie-up of the
Redwood Highway and an isclation
of Humboldt County from highway
traffic almost equal to the ‘‘before the
road was open’’ days.

The bridge members that had
failed were quickly scabbed and the
bridge kept open to automobiles and
trucks of not over four tons total
load. Excavation for footings for a
new frame bent trestle were started
on April 26th upstream and parallel
to the old bridge.

The almost perpendicular side-
walls of the canyon required the re-
moval of some 3,000 cubic yards of
rock and shale in order to secure
adequate footings. To accomplish
this In gquick time, a shovel and truck
were dropped into the canyon with
the high line that had been hurriedly
set up to place the mew bridge
timbers.

Approach construction and fram-
ing of the 175,000 feet of timber pro-
ceeded concurrently with the excava-
tion work, and trucks were permitted
to cross the mew bridge with legal
loads on May 29th.

[ Sixteen |

This trestle
3 detour built in
“ record time over
Rock Creek
was designed
on the job by
Al Lernhart and
was constructed
under the
direction of
Bridge
Department
engineers, The
timber was
framed under
the direction
of Ernie Smith,
and the
excavation and
other
necessary
work under
Carl Miller,
Maintenance
Superintendent.
Itis an
interesting
fact that these
gentlemen
directed the
construction
of the old
bridge in 1916.
The old bridge
was designed
in the District !
office under
the direction of
Mr. Haselwood,
now District
Engineer at
Redding, and
was built by
day labor forces.
It was
designed, so
Mr. Haselwaood
states, to carry
a 10-ton roller
and to last
for twenty
years.

(July 1937) California Highways and Public Works



o A

View of section of Maze Road between Modesto and Tracy which is boon to agriculturists.

Maze Road Relieves Traffic Problem

NE of the roads added to the
State Highway System by the
1933 legislature, under the
Breed Act, called loeally the Maze
Road, and which at present runs
westerly from Modesto to the San
Joaquin River, will be an Important
cross artery with the ridge and ap-
proaches eompleted under a previous
contract, and further improvement
east and west of the river now about
completed.
The road originally proposed to be

taken into.the. system, under this act...

ran from Modesto to Westley with
bridges over the San Jeaguin and
Tuolumne rivers. In general the
roads taken into the State systern by
the 1933 act were existing traveled
roads. The Maze Road is an excep-
tion to this rule, as no road existed
across and to the west of the San
Joaguin River.

The forward-looking people of
Stanislaus County and especially of
Modesto, had in mind for many years,

By R. E. PIERCE, District Engineer

a direct road connecting the San
Francisco Bay area and Modesto, and
extending easterly to Yosemite Val-
ley, and action was taken through the
boarad of supervisors to have the Maze
Road made a part of this ultimate
plan.

The board agreed to secure right
of ways from the westerly end of the
Maze Road to the westerly ecounty
boundary, and grade and oil surface
their part of this new road lying east
of the river, and with this assurance

. the Maze Road was made.a.State-high-

way in lieu of the existing road to
Westley, which, as shown on the map,
is out of Qdirection and has numerous
sharp curves.

The San Joaquin County author-
ities also agreed to secure the right
of ways and grade the road on the
portion in their county, from the
easterly boundary to Vernaliz where
it connects with Route 41, the West
Side Highway.

Both the boards carried out their

California Highways and Public Works (july1937)

agreements except that as the oiling
in Stanislaus County could not be
completed by them, they turned over
an amount of $3,000 to the State as
the estimated cost of completing their
obligations.

Funds for the econstruction of a
bridge across the San Joaquin River
were originally set up in 1934, based
on building a fixed span. The War
Department refused to grant a per-
mit for the construction of a fixed
span, and as no more mopney was
available, it was decided. to use-this
money for building a relocated road
between Newman and Crows Landing,
a much needed improvement on this
important West Side Highway. Later
the War Department withdrew their
objection to & fixed span and the work
was soon advertised and under way.

Funds at first set up were not ade-
quate to complete even a graded and
dust oiled road to connect with the
West Side Highway at Vernalis, so

(Continued on page 28 )
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Selection of Aggregates for

Portland Cement Concrete

By ALLEN NICOL, Junior Mineralogist, Materials and Research Department

HE purpose of this article is to

deseribe briefly a few of the

types of rocks which sre com-
monly found in the aggregates of this
State, with a discussion of their
origm, raineral compogition and suit-
ability in highway use.

Aggregates comprise the coarse
and fine rock matter used with water
and cement to fabricate concrete.
They consist then primarily of rock
and sand. The rock particles above
a No. 3 mesh are known as coarse
aggregate, and below a No. 3 mesh
as fine aggregate, chiefly sand.

The aggregates used in the con-
struction of our concrete highways,
bridges, subways and overhead strue-
tures are most cormmonly obtained
from rivers and streams, or old river
channels. A considerable amount of
coarse aggregate is oblained from:
ledge deposits and crushed to suit-
able gize, In ledge deposits the rock
is_ usually of one type, whereas in
river gravels the three main types of
rock may be found all together.

VARIETIES OF MINERALS

A mineral may be defined as any
naturally occurring substance of de-
finite composition forming part of the
earth’s erust. Rocks are aggreagations
of iinerals, although one mineral
alone may sometimes constitute a
rock. OI soree seventeen hundred
known varieties of minerals but verv
few constitute the bulk of all rocks.
One authority states that 99.9 per
cent of the earth’s erust is composed
of only twenty minerals. These are
the fundamental rock forming min-
erals, with which we are vitally con-
cerned from an aggregate standpoini.
Of these twenty minerals, a few have
been found to possess properties
which seriously affect the quality of
any rock of which they are a part.
I[nasmuch as rock quality is our eri-
terior in judging aggregates, the link
between mineralogy and sound con-
crete highways is readily seen.

On the basis of origin there are
three main types of rocks: igneous,

[Eighteen]

SOUNDNESS TEST
PETROLOGICALLY GROVPED ROLKS

BEFORE TESTING

&
/6”500

METANMORPHIC
ROCKS

CALCAREOUS
SEOIMEN TARY
ROCHS

HOM CALCAREDOYS
SEOIMENTHRY
ROCKS

ARCILLACEOYS
SEOIA ENTARY
ROCAKS

Srz2 ReETAnsD I

AFTER TESTING - -
For S eydles o/ Sodiun Sufphate

LR RN

A3 o

FN”“

7. Yo B e Kol

Showing various forms of rocks before and after testing for Portland cement
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sedimentary and wmetamorphic. Ig-
neous rocks are those whichk have
formed by the solidification or con-
solidation of molten magma, and are
therefore primary rocks. Examples
are granite, diorite and basalt.

TYPES OF ROCKS

Sedimentary rocks form from ig-
neous rocks through the agencies of
chemical action, wind action, freez-
ing and thawing, and water. As
these rocks break down, soluble par-
ticles are leached out and carried
away iu solution. Inscluble particles
are carried in suspeusion, and both
are eventually redeposited. These
rocks are called secondary. Examples
are limestone, shale and sandstone.
The metamorphic rocks are formed
from preexisting igneous or sedimen-
tary rocks and are more or less com-
pletely changed from their original

condition through the action of great
heat, pressure, or both. Examples
are gnelsses and schists,

The three main types of rocks; i.e.,
igneous, sedimentary, and meta-
raorphie, are each divided into hun-
dreds of different varieties based on
mineral composition, grain size or
texture, occurrence, and other prop-
erties. No attempt will be made here
to treat with the ramifications of
these varieties, their peculiarities, and
terminology. Considerable attention
needs to be given to those streambed
aggregates which carry rock types
known to be deleterious. Such types
may be detected through the abrasion
and soundness tests as used in this
Jaboratory. Special attention is given
through the use of the petrogvaphic
mjeroseope.

The three types of rocks are dis-

(Continued on page 21)
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Ribbon-cutting ceremony opening last link in Bay Shore Highway. Left to right are Timothy Reardon, State Director of Indus-
trial Relations; H. Ray Judah of S8anta Cruz, State Highway Commissioner; Ear) Lee Kelly, with scissors, State Director of Public
Works; Adron Beene, assamblyman, 30th district; Richard French, president S8an Jose City Council; Col. John H. Skeggs, district
engineer; L. B, Lundboryg, State Chamber of Commerce; Noa Gayle, president San Jose Chamber of Commerce; C. F. Price, resident
engineer, and A. J. Raisch, contractor. Photo courtesy San Joss Evening News.

Last Link In Bay Shore Highway Dedicated

ISIONED more than thirteen

\/ years ago, th= Bay Shore High-

way connecting San Francisco
and San Jose, heart of the rich Santa
Clara Valley agricultural empire, be-
came a complete unit of the State
Highway Systero on June 12 with the
official dedication to public service of
the final 3.1 mile link from the Agnew
Underpass to San Jose.

When Earl Lee Kelly, Director of
the Department of Public Works,
representing Governor Frank F. Mer-
riam, snipped the ribbon stretched
across the road his action signalized
the completion of this $10,000,000
highway project.

The new unit connects the Agnew
Underpass with the Oakland High-
way vear Gish Road. It is a divided
highway with two 20-foot strips of
concrete separated by an eight-foot
section of bituminous surface.

FINEST FIGHWAY

“I cousider this the finest high-
way in the State of California,’’ said
Col. dno. H. Skeggs, Fourth District
Highway Engineer, under whose
supervision the rond was built, who
was one of the speakers at the dedica-
tion ceremonies. ‘‘There are mno

grade cvossings, aside from spur
tracks, except one in San Jose, which
we hope to eliminate within the next
year and a half. This highway link
cost $230,000 to construet and is not
designed as a high speed road, but a
safe thoroughfare for all classes of
traffic.”’

In a brief dedicatory talk, Director
Kelly said:

““We have the finest highway
gystem in the world, but so great has
been the increase in antomobile travel
in California that we are ten years
bebind the times. The San Jose-
Oakland and San Jose-Gilroy routes
need new highways and we are now
going ahead with plans for an east-
shore highway on the Oakland side of
the bay to San Jose.”’

OTFICIALS CUT RIBBON

With a pair of seissors, Director
Kelly cut the barrier ribbon, which
was. held by Irene Tripp and Gladys
Seott. He was assisted by Nao
Gayle, president of the Sap Jose
Chamber of Commerce, and Richard
French, president of the San Jose
City Counci), who also wielded snip-
pers.

Highway Comuwissioner H. Ray
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Judah of Santa Cruz; Timothy Rear-
don, Director of the Department of
Industrial Relations, and Col. Skeggs
made brief addresses.

Short talks were made by Mr.
Gayle, Assemblyman Adron A. Beene,
Richard French, president of the city
council; Joseph M. McKinnox, super-
visor; City Manager C. B. Goodwin ;
George Glans, president, Merchants’
Association; L. B. Lundborg, maxn-
ager of the central ecoast district,
State Chamber of Commerce ; Russell
Pettit, manager of the local Chamber
of Commerce, and I. B. Wright, as-
gistant secretary, highway division of
the State Chamber.

The dedication ceremonies were
held under the auspices of the San
Jose Chamber of Commerce and the
California State Chamber of Com-
mwerce and were in charge of M. R.
Bookwalter, chairman of tbe highway
committee of the San Jose Chamber
of Commerce.

A gentleman was walking down the street
with his little boy at his side when the
youugster cried out, “Ob, Pa! There goes an
editor.”

“Hush, hush,” said tbe father. 'Don’t
wake sport of the poor man. Who knows
what you may come to yourself some day."
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Construction Progress and Pavement Records for 1936

(Continued from page 13)

Geo. R. Curtis Co., contractor, W. D.
Eaton, resident engineer. The aver-
age daily output for the State during
1936 was 385.7 cubic yards, compared
to 343.3 eubic yards in 1935.

Strongest Concrete

The strongest concrete placed dur-
ing 1836 was on Contract 87XC18,
road VII-LA-172-C, Route 19 to Ana-
heim-Spadra Road, with an average
compressive strength of 5570 pouuds,
C. R. Butterfield was the contractov
and . B. Lindley, resident engineer.

Out of a total of 134,900 cubic
yards of concrete pavement laid,
69,270 cubic yards, or 51.3%, was
Class ““A’’ mix, with an average
strength of 4550 pounds, compared to
4965 in 1935. Four large pavement
projects used 65,628 cubic yards of
Closs “‘B’’ concrete, being 48.7% of
the total yardage placed, aud having
an average strength of 3740 pounds
at 28 days.

Cement Control

The record for cement control was
made on Contract 67VC24, road
VII-Ven,L.A.-60-A, Little Sycamore
Canyon to Encinal Canyon, with an
average variation of 0.44%. Oswald
Bros. were contractors, C. N. Ainley,
resident engineer, with G. H. Lund,
street assistant. The average varia-
tion for the State was 0.85%, com-
pared to 0.93% in 1935.

FASHONES

Surface Smoothness

The record for surface smoothness
was obtained on Contract 86VC1-
46V C4, road VI-LA Ker-4-DA, % mile
south of Kern County line to Fort
Tejon, where the average roughness
per mile was 4.9 inches. The con-
tractor was the Griffith Company, F.
M. Reynolds, resident engineer, and
C. C. Hinsdale, street assistant. The
average for the State was 12.1 inches
per mile, compared to 9.3 inches in
1935. During 1936, the smoothest
and the roughest riding qualities were
encountered on projects constructed
with 5-sack concrete, which seems to
indicate that especial care must be
exereised with reduced cement content
noistures in order to get good results.
With the elimination of one such
Class ‘““B’’ rough project, the average
ronghness for the year is reduced to
9.0 inches per mile, which is com-
parable with previous years’ records.

ASPHALT CONCRETE

Construction Methods

A decided improvement has been
made in the average riding qualities
of asphalt concrete duving the past
season, which is largely due to the im-
proved equipment used to spread and
fo roll the mixtures, to the use of bet-
ter methods in straightedging, and to
better-trained personnel. Contractors
have generally discarded obsolele

equipment and provided the latest im-
provements when replacements were
made. The wmarking siraightedge,
similar to that described in the Febru-
ary, 1937, issue of California High-
ways and Public Works, has been
generally used throughont 1936.

The large amount of asphalt con-
crete pavement laid during 1935 has
given our construction personnel a
wider training in laying this type of
pavement. and that training has been
reflected in the past season’s work.
It has been found necessary to in-
crease asphalt contents to compensate
for the inert asphaltenes which are
discloged in the petroleum ether solu-
bility test. These increases in asphalt
are contributing to the workability of
mixtores and likewise aiding in ob-
taining smoother riding pavements.
The increased asphalt shonld insure
a longer service life in this type of
pavement.

Construction Records

The maximum daily output of
asphalt concrete was obtaiued on
Contract 810TCl1, road X-Sol-7-C,
3.7 miles north of Fairfield fo 0.6
nile south of Vacaville, by Union
Paving Co., 694 tons being produced
per 8-hour day. A. K. Nulty was the
resident engineer with E. D. Bulton
as street assistant. The average daily
output for the State was 447 tons
during 1936, compared to 520.5 tons
in 1935, the reason foe the decreased

(Continued on page 21{)

¥ O —

Photograph of portion of 55 mile section of 30-foot Portland cement concrets pavement near Fort Tejon in Kern County.
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How Aggregates for Portland
Cement Concrete Are Selected

(Continued from page 18)

tinguished by different properties.
Igneous rocks are composed of erys-
talline minerals interlocking with one
another, are usually massive, unstrati-
fied and without fossils. Sedimentary
rocks are composed of clastic, organie,
and precipitated materials, usually
welded into solid rock through the
effect of pressure or cementation, but
often lacking eoherence or consolida-
tion, and ecommonly gdistinguished by
the presence of bedding or stratifica-
tion and fossils. Metamorphic rocks
often retain some trace of original
strueture, but their most distinguished
feature is banding or foliation.

In classifying the durable rocks,
most of the igneous and metamorphic
types may be included.

Durable rock for Portland Cement
Conerete is a type which has not been
altered to any extent, and which con-
tains no minerals likely to wndergo
alteration after incorporation into
concrete. Further, the rock must be
free of )oints, fissures, or wealk cleav-
age planes, These requirements ap-
ply to both igneous and metamorphie
rocks. Due to their foliated charae-
ter, however, a higher percentage of
metamorpbic rocks exhibit weak cleav-
ages along which they may break.
Schists show this weak tendency to
a greater extent than do gneisses.
The Los Angeles Rattler test is ad-
vantageous in determining these types
of metamorphies. Soft decomposed
igneous rock will also be detected in
the rattler tests. The fine grained
igneous rocks are generally more dur-
able than the coarse grained.

ACIDIC ROCKS

Acidic rocks (those high in per-
centage of silica) are generally morve
resistant to normal weathering than
the basic rocks (those deficient m
silica and high iu silicates of iron and
magnesium). The reason for this is
that silica (quartz, formula SiO,) is
a hard, resistant mineral that vnder-
goes negligible change. The silicaies
of iron and magnesium, however,
readily undergo oxidation, wiih the
formation of new compounds. These
minerals are not stable chemically,
hence any rocks of which they are a

part must of necessity be easily
altered. The amphibole and pyrox-
ene groups of minerals are examples
of this elass.

Mention has before been made that
sedimentary rocks are the least dur-
able of the three main types. Of the
sedimentary types, shales are particu-
larly unsatisfactory. They are of

many different kinds, depending upon-

origin and composition. A shale is a
compact rock composed of welded
argillaceons material in which the
average size of grain is less than .01
mm., and shows good bedding along
which it splits readily.

The minerals of shales are often 4dif-
ficult of positive identification be-
cause of their extremely fine state of
subdivision, but consist mostly of
hydrated silicates of aluminum, hy-
drated iron oxides, finely divided
mica, some calcareous and earbon-
aceous matter, sulphide of iron, and
other fine particles liberated by rock
weathering. In spite of the enormous
variations in shales according to their
parentage and composition, they are
to be regarded as nondurable so far
as use in Portland Cement Concrete
is concerned.

The sandstones are also sedi-
mentary rocks of questionable duor-
ability. However, a well cemented
sandstone, one in which each mineral
grain is cemented to s neighbor,
may be a durable type of rock for con-
crete. The nonporous sandstones and
conglomerates also do not allow per-
meation of any soluble salts that may
hasten breakdown either in actual
use in conerete or in the soundness
tests. The porous sedimentary rocks
have shown, however, a decidedly
weak resistance to the soundness tests
as made in the Research Laboratory.
In Califorpia, where large areas are
covered by a mantle of sedimentary
rocks from the Jurassic up to the
Pliocene, shales, sandstones and con-
glomerates coustitute the bulk of the
beds. Shales of the Tertiary, par-
ticularly the Miocene, have been
found to be extremely nondurable
from observations based upon tests
and upon field performance.

California Highways and Public Works (july1937)

1936 Paving Records

(Continued from page 20)

average tonnage being the increased
number of small projects.

The highest average stability of
surface mixture was 3550 pounds, ob-
tained on Contract 87V(C2-67VC27,
road VII[-LA-23-H, San Femando
Road through Newhall, by Geo. R.
Curtis Co., Contractor; E. L. Seitz
was resident engineer with A. W.
Carr, street assistant. The average
stability for the State was 2650
pounds, compared to 2908 pounds in
1935.

The densest surface mixture was
placed on Contract 87V(C5-57-VC6,
road VII-LA-9-LA, Fenwick Street to
Scoville Avenue, Sunland, with a re-
lative specific gravity of 97.7%.
Southwest Paving Co., was the con-
tractor and M. H. Mitchell, resident
engineer. The State average was
94.39%, compared to 95% in 1935.

The smoothest asphalt surface was
placed on Contract 87V(2-67VC26,
road VII-LA-23-H, San Fernando
Road through Newhall, with 114
inches per mile. The contractor was
Geo. R. Curtis Paving Co., B. L.
Seitz, resident engineer, and A. W,
Carr, street assistant.

The average smoothness for the
State was 14.7 inches as compared to
21.1 inches per mile in 1935.

BITUMINOUS TREATED
SURFACES

The mileage of road-mix surfacing
again predominated in 1936, there
being constructed some 126 miles of
this type as compared to 82 miles of
plavt-mix.

The record for surface smoothness
of plant-mix, 14.2 inches per mile,
was made on Contract 88VC7 in San
Bernardino County, from Verdemont
to 0.8 mile west, Contractor, Geo.
Herz Co., and Resident Engineer, G.
E. Malkson. The average roughness
index for the State during 1936 was
33.5 inches per mile, compared to 36
inches in 1935.

For road-mix type, the smoothest
surface was obtained on Contract
89V (C1-49CS6 in Inyo County be-
tween Big Pine and Keough Hot
Springs, with 12.1 inches per mile.
The Contractor was Basich Bros., and
Resident Engineer, A. C. Briney. The
average roughness index for the
State during 1936 was 30 inches per
mile, compared to 37 inches in 1935,
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Redwood Log Crib Saves Large Sum

By E. M. CAMERON, District Maintenance Engineer

URING the winter of 1935.
D 36 a portion of the highway

constructed by the Bureau
of Public Roads on Route 84 on the
Trinity River, n Humboldt County,
between Willow Creek and the
Hoopa Indian Reservation, was
waghed out.

The location of the wash was such
that to have thrown the line into
the hillside to obtain sufficient width
of roadway would have cost approxi-
mately $21,000 for original construc-
tion, without considering what would
have to be expended later for re-
moval of slides, as the material is of
a very unstable nature. Protection
of the slope from future erosion
from the river was included in the
above cost. It was decided, there-
fore to place a crib, covstructed of
redwood Jogs, as a protection from
future erosion, which would aet also
as a retaining wall and permif the
center line of the highway to remain
in its original Jocation.

This portion of Humboldt County
is not in the redwood belt and it was
therefore necessary to haul the logs
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in from the coast. The Hammond
Redwood Company was low bidder
on a contract to supply redwood logs
for the crib at a price of $1.25 per
lineal foot for logs 32 feet long with
an average butt diameter of 30
inches. The length of haul was $0
miles.

The crib is approximately 120 feet
long and the height 36 feet. The
photographs show the crib at a time
when it was nearing completion and
gives an indication of the size of the
structure as well as the location with
respect to the Trinity River. The
bottom log of the crib is below the
ground elevation shown in the pic-
tures. Construction was done by
State forces under the direction of
E. M. Cameron, District Mainte-
nance Engineer, and G. W. Lane,
Maintenance Superintendent.

The work involved and the cost.
including the furnishing of logs, is
given below:

Execavation ... 1633 Cu. Yds. $1,273.71
Backfill oo 4576 Co. Yds. 1,130.62
Logs in place__.83688 Lin. F't 7,436.63

Total cost cuconcimmmommmmama 80.840.98

Upper picture shows size of Redwood crib on
Trinity River to protect highway.

Lower—View
of river bed and road above where eraslon
occurred.
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State Makes Extensive Highway Survey

(Continuegd from page 8)

To compensale for the play in the
steering gear of the car, two zero
points were drawn mnear the top
center of the protractor. The car was
then taken to a flat cleared area and,
with the pointer on the wheel held
at the one-quarter point on the pro-
tractor, driven in a compleie eircle.
The radius of the cirele was then
measured and noted.

The car was next driven in com-
plete circles with the poinler on the
one-eighth and one-half points and
the radius of each circle measared.
From these measurements the pro-
tractor was calibrated and marked.
It was later checked many times on
highway curves of known radii and
found to check within about 10 per
cent on curves of 1,000 feet radius or
less and about 25 per cent on curves
from 1,000 {feet to 1,500 feet radins.
Radii of curves of more than 1,500
feet were estimated.

SUPEROMETER CON§TRUCTION

The superometer was constructed
ag follows. A piece of one-quarter
inch diameter pipe, three feet long
was attached horizontally to the dash
of the car. A vertical pipe fifteen
inches long was connected to the left
end of the horizontal pipe with the
necessary fHittings, the upper end be-
ing capped and vented. On the right
end of the horizowtal pipe, a water
gauge glass, 15 inches long, was con-
nected vertically with specially made
fittings. The top of the glass was
also capped and vented. The pipes
and glass were then filled with light
valve oil to the middle of the glass.
An adjustable vernier, calibrated to
hundredths of a foot per foot, was
atlached to the gauge glass. It was
found that when the car stopped on a
curve, the oil came to rest at once,
thus enabling the recorder to note
the superelevation at a glance,

The gradometer was made on the
same principle as the superometer
and was attached to the inside of the
right front door of the No. 2 sedan.
The instrument was sturdy. easily
read, and reasonably accurate.

TWO SURVEY CARS

The No. 2 car was equipped with
an odometer registering to the hun-
dredth of a mile, and frequent check
was made of its accuracy. Car No. 1

had the usual type which shows tenths
of a mile.

To facilitate intercommunication
between the cars, spot lights, by
which signals could be exchanged,
were meunted on the top vear of No.
1 car and fop front of No. 2 car.

With this equipmeni the party,
consisting of four men, took the field
on February 4, 1937. The survey
was at first confined to the Sacra-
mento and San Joaguin valleys and
to routes in the southern part of the
state where winter road conditions
wou)d not affect the progress of the
work.

METHOD OF SURVEY

In surveying sections for which
plans were available the party pro-
ceeded as follows: The odometers
were set at zero at the beginning of
a road section. Number 1 car then
preceded No. 2 car at a distance of
about 1,000 feet. When a curve was
reached where the horizontal sight
distance appeared te be less than
1,000 feet, Car No. 1 would stop at
what, from the plans and the driver’s
own observation seemed to be the
ertieal point of obstruetion. Number
2 ecar wonld then close up until No.
I car was again in sight. The
odometer reading was recorded at
thig point, then recorded again after
coming up to the position of No. 1
car. The intervening distance was
recorded as the horizontal sight dis-
tance. The type of obstruction was
also described on the log sheets.

Vertical sight distances previously
computed in the office were checked
by the field observations, and where
not previously computed, were mea-
sured in the field in a mannoer similar
to that used for horizontal sight dis-
tances.

RECORDERS MAKE NOTES

Car No. 2 was stopped on eurves to
record superelevation. The recorder
n this car also noted length and type
of traffic stripes, and the general
topography of the country.

The recorder in the firs{ car had &
duplieate set of notes and by observ-
ing the odometer reading he kept the
chief of party informed as to the be-
ginning and end of curves, radius
and vertical sight distances. Thus
the chief of party was enabled to note
any discrepancies between the uotes
and the road as constructed. Im
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gsome instances it was found that
curves had been omitted from the
notes or that changes in alignment,
which did not show on the plans, had
been made under maintenance. These
changes were recorded and later
transferred to the original set of
notes which was kept in the secound
car.

CLOSE FIGURING

On sections of road for which no
plans were available the chief of
party in Car No. 1, upon reaching the
beginning of a curve, would read the
odometer, estimating the nearest hun-
dredth of a mile, and record this
reading on the duplicate set of notes.
As the car proceeded around the
curve, the chief of party would eall
out the radius, as shown by the pro-
tractor, and this would be recorded
opposite the beginning of the curve.

Where a curve was coropounded,
the first ear would be stopped at the
approximate point of compound and,
by a prearranged signal with the spot
light, the driver of the second car
would be adviged to note this point to
the nearest hundredth of a mile
when it was reached.

Practically all the work in South-
ern California has been completed.
Route No. 1 to the Oregon line and
many routes in the west central part
of the State are also included in the
total, to date, of 4,816 miles of high-
way that have been covered.

TABLGES WILL BE PREPARED

From the data secured tables will
be prepared which will list the
county, route and section, the Fed-
eral aid number, the U. S. Route
numbey, the general topography, the
location, sight distance and type of
obstruction at each restricted sight.
The type and width of surface, the
type and Jocation of iraffic stripes,
the number of lanes, the radii and
length of horizontal curves, the length
and per cent of all grades of three
per cent or more will also be listed.

Preparation of these tables s
simplified by the use of card punch-
ing and sorting machines.

The tables will later be consclidated
into four principal tables for com-
parison with conditions in other
States, by the Bureau of Public
Roads.
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Highway Bids and Awards for June, 1937

ALAMEDA COUNTY—Between Warm
Springs und Trvington, 3.2 miles to be sur-
faced with plant-mixed surfucing and shoul-
ders to be counstructed of crushed run base
and oil treatment applied thereto. District
IV, Route 69, Section A. Union Paving
Co., San Fhm(lqco, $24,978; Leo F. Piazzi,
San Jose, $35.406: Chas. L. Harney, San
Francisco. $26.185. Contract awarded to
Jones & King, Hayward, $23,173.75.
Crusher Tun bhase
to be constrneted and arinor eoat applied
between Sunol and Dublin, about 2.4 miles.
District IV, Route 107. Section B. Granite
Constr, Co., Ltd. ‘Watsonville, $17.786;
13. A. Forde, San Anselmo, 519, 915 Jones
& King, Hﬂv“ard, §15, M7 Lee J. Tmmel,
Berkeley, $18.105; lndependem Constr. Co.,
Ltd., Oukland. $15,‘1204 Contract awarded
to Piazza & Huntley, Sun JYose, $14,847.50.

ALAMEDA COUNTY—Between Moun-
tair House and Greenville, 8.4 miles. grade.
swrface with crusher run base and road-
mix surfacing. Distriet IV, Route 5, Sec-
tion E. Chas. L. Harner & Pmml)o Bros,
& Co.. San Franciseo, $960,124 ; McDon-
ald. Sacramento $932,054: A. '[‘Nchert &
Son, Inec., Sacrnmento, $872,356; Morrison-
Knudsen Co., Inc.. and Geo. W. Gondon Co..
Los Angeles, $1,107.522; The Utah Con-
struction Co.,, San Fr‘melsco. $1,137.433 :
Heafey Moore Co., and Fredrickson & Wat-
son Const. Co., Fredrickson Bros., Oakland,
$550.209 ; Get)rge K. Thompson ‘and Com-
pany. [a Canada, $903.969; Lewis Const,
Co.-Odenhamer Const. Co.. Oakland, $031.
579: Metropolitan (‘onstruetion Co., Los
Angeles, $882.093: George Pollock Co..
Sacramento, $984.537;: Macco Const. Co..
Clearwater §882.267: Guy F. Atkinson Co.,
San Fruncisco, $927.800; D. W. Thurston.
Los Angeles, £1,139.224. Contract awarded
to Granfield. Farrar & Carlin, San Fran-
cisco, $848.193.40.

AMADOR AND ALPINE COUNTIRS—
]‘unmlung and applying lignid asphalt to
24.5 miles of rondwav between Bartong and
Picketts. District X. Route 34. Sections

. F, G, H, AB. Lambs Transfer Co.,
T.ong Beach. $0.533: Gareia Const. Co..
Trevington. $18.440: A. Soda & Son, Oakland,
$12.765; Oilfields Truokn @ Co., Bakersfield.
210,582; Lee J. Immel. Berk(‘lev, £10.320.
Contract awarded to Sheldon Oil Co., Sui-
sun, $8.940.

COLUSA, YOLO AND BUTTE COUN-
TIES—Between Route 15 and Madison.
and between Oroville »nd west branch of
Feather River; about 27.5 miles, penetra-
tion oil treatment to he avplied. District
TTL, Rantes 50 and 21, Sections A. ABC, B.
¥. F. Hilliard, ‘:acmmbnto £9,22(r; Lee J.
Tinmel, Berkelev. $9.563; 7. P. Breen, Suc-
ramento. $10,420: Havward REnildine and
Material Co.. Havward, §9.472: Garecin
CQonstruction Co.. Irvingtor, $9,905. Con-
tract awarded to [B. A. Forde, San Anselmo.
$9.196.75.

CONTIKA COSTA COUNTY--Between
Walnut Creek and 2.5 miles northerly,
about 3.5 miles to he surfaced with plant-
mixed surfacing and shoulders to be con-
structed of erushed run base and oil treat-
ment apblied thereto. District TV, Route
75. Sectior B. Jones & King, Hayvward,
227148 ; Union Paving Co.. San Francisco,
231.488; Leo F. Piazza., San Jose. $28,306;
Pacific Stotes Const. Co., San Francisca.
$34,934: Contract asarded to Frederick-
con & Watson Canst. Co., & Frederickson
Brog.. Oaldand. $26.613.40.

DEL NORTE COUNTY—A reinforced
concrete bridge across Myrtle Creek, 10 mileg
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north of Crescent City and 0.24 miles of
roadway to be graded and treated with
asphalt. District T, Route 1, Section C.
Contract awarded to X', O. Bohnett, San
Jose, §50,644.50.

GLUENN COUNTY—Between Willows and
Artois, ahont 7.0 miles—portions to be
graded and surfaced with asphalt concrete.
Distriet LI, Route 7, Section B. Union
Paving Co., San Francxsco $201,Y60; Han-
yahan_ Co., San Francisco. $239,412. Con-
tract awarded to N. M. Ball Sors, Berkeley.
$193.698.30.

INYQ COUNTY—Between Bishop and
Owens River, 2.2 miles to be graded and
road-mix surface treatment applied. Dis-
trict IX, Route T6. Section A. Oswald
Bros.. Lios Angeles, $33,022; Young & Son
Co., Ltd,, Berkeley. $33.210; Clande Fisher
(,o Ltd., Los Angeles, $34. 270 A. 8. Vinell

Yoos An"eleg, $35.608 : Txmn;ﬂe Rock &
(vmvel Co., San Rernardino. %36801 Leo
K. Piazza, S'\n Jose, $38.392 Contraet
;gg«rded to Basich Bms Torrance. $27,-

KERN COUNTY—East of Monolith, 0.8
mile to be graded, roadmix surface trestment
applied and a timher brid ge to be con-
Qh‘ueted District VI, Rovte 58, Secetion G.

G. Horn Co., Pomonn *91470 Dim-
mitt and Tn_vlor, Los Anae]es, $19.823:
Basich Bros.. Torrance. $2¢.119: A. 8. Vin-
nell Co., J.0s Angeles, $20.306; Rexroth and
Rexroth, Bokersfield, $21,436 : Claude Fisher
Go,. Titd.,, Los Angeles, $22140: Triangle
Roelt and Gravel Co.. San Bornar(hno,
£24.940; John )’un]\nvxch Fresno, $24
United Conerete Pine Corporation, Los
Angeles, $25.15€. Contract nwarded to
}’]n‘;uég and Son Co., Ltd., Berkeley, $17,-

KERN COUNTY—Railrond Grade Cross-
ing and approaches over Central Pacific Rail-
road between 3.03 and 2.56 miles south of
Invokern. 0.5 mile to be graded and treated
with f(iguid asvhalt. District IX. Route
145, Section C.  A. 8. Vinnell Co., Los
Angeles, $4,911; Oswald Bros., Los Angeleq
4910 Re\roth & Rexroth, Bakersfield,
k5 5‘10, Young & Son Co.. Led.. Berkeley,
£5999. Conteact awarded to Basich Bros,,
Torrance, $4.6681.50.

KERN COUNTY-—Retween Maricopa
and Taft. about 5.5 miles in length to
graded: plant mixed surfacing to be placed;
road-mix surface treatment to be applied and
a bridge with eonerete deck to be construeted.
District VI, Route 138. Section A. A.
Teichert & Son, Ine.. Sacramento, §133.640;
Harms Bros. & N. M. Ball qAons Berke]ev,
£141,508; Oswald Bros., Tos Ange]es.
$146.034 ; Union Paving Co.. San Fruncisco,
$172.363: Renrge Pollock Company, Sacra-
mento, $178.339; Basich Brothers, Torrance,
£162.800; Geo. K, Thompson Company, 'a
Canada.  $128.991: Southern California
Roads Co.. T.os Angeles, $155.693; J. E.
Haddock, ILtd.. Pasadera, $154,951; Dim-
mitt & Taylor. Los Angeles, ‘5145 277
Atlas Construction Co. and C. F. Robbins,
Pasadena aud Los Angeles. §156,159; Stew-
nrt & Nuss, Tne and Oilfields Truckin"‘ Co.,
Fresno, $146.922; Hanrshan Co., San Fran-
cisco. $153,839. ‘Contract awarded to Grif-
fith Co.. Los Angeles, $128,573.20.

KERN COUNTY-—Between Rosedule and
Route 141, 5.5 miles to be surfaced with
plant-mixed surfacing aud borders to be con-
strueted. District VI. Route 58, Section L.
Union Paving Co.,, San Francisco, $40.445;
Oswald Bros., Los Angeles, 3$41,860; Grif-
fith Co., Los Angeles, $42,26G; Hanrahan

Co., San TIrancisco, 342,795. Oontract
awarded to Piazza & Huntley, San Jose,
$37,931.50.

KERN COUNTY—At Rudemmnacher, about

2.8 miles in length, to be graded and rond-
mix surface treatment applied. District IX,
Route 145, Section B. Young & Son Co..
Ltd., Bezkelev ‘514, 95; M. J. Ruddy,
Modesto, $15,005; A. S. Vinell Co., Los
Angeles, $15, 922 F. XEmbleton, Albany.
S17461; George K. Thompson & Co., La
Cauada. $18.J02; Rexroth & Rexroth,
Bakersfield, $18.447; William C. Horn Co,,
Pomona. $19.182. Contrect awarded Basich
Bros., Torrance, $13,465.

KINGS COUNTY—Between Kings River
Slough and Halls Corner, 8.8 miles to be
surfaced with plant-mixed surfacing and bor-
ders to be constructed. District VI, Routes
10, 125, Sections B. E. Stewart and Nuss,
Tne.. Fresno, $44,672: Union Paving Co.,
San Wrancisco, $46,351; Oswald Bros, Los
Angeles, $48.205; N. M Ball, Sons, Berke-
ley, $49.38850; Hwnmhan Co.. San Fran-
cisco, $49.524; L. A. Brisco, Arroyo Grande.
$51, 468 Leo F. Piuzzi, San Jose, $53,188.
Contract awarded to Griffith Co., Los An-
geles, $42,521.

LASSEN COUNTY—Road-mix surfacing
to be applied. District I, Routes 29-73,
Sections D. A, B. Harms Bros,, Litehfield,
$11,530; Garcia Constr. Co. Irvington, $14-
230, Contract awarded to George French,
Jr.. Stockton, $9.365.

LASSEN COUNTY—Between Termo and
Madeline about 14.2 miles to be szurfaced
with crusher run base and penetration oil
treatment applied. District IX, Route 73,
Section F. A. Teichert & Son. Inc., Sac-
rumento, $44,418; Ch!ford A. Dunn, Klam-
ath Falls, $44 500 J. A. Casson, Hayward,

$44 265 ; Frederichson & \"\7astln'ook Lower
Lake. $46.587; L. B. Blshﬁf) "Orland,
§45.800: Harms Bros., Litchfield. $47, 1]2

T.ouis Biasotti & %on. Stockton, $49.4

Hemstreet & Bell, Marysville, $50,517: Lee
J. Immel, Albany. $55.811: Hanrahan Co.,
San Francisco. $58,504. Contract awarded
to Gen. Pollock Co., Sacramento, $38,327.50.

1.OS ANGELES and ORANGB COUN-
TIES—At various locations about 33.9
miles, road-mix sorface treatment to be
applled to the shoulders. Districe VI, vari-
ous toutes. Oilfields Trucking Co., Bakers-
field, $43.416; Matich Bros., Elsmore,
$31, %30 Griffith Co., Los Anzeles $34.752
Dimmitt & Taylor, Los Angeles, $33, 672+
4. S Vinnell Co.. Los Angeles $33.036;
Oswald Bros., Los Angcles $§28608. Con-
tract awarded to So. Calif. Roads Co., Los
Angeles, $26,244.

Y.08S ANGELES COUNTY—Between
east limits of Los Angeles and west limits
of Monterey Park. about 3.8 miles of exiat-
ing roadbed shoulders to VLe road-mix sur-
face treated. District VII. Route 26, Seec-
tion . So. Calif. Roads Co., Los Angeles,
£10.493: Dimmitt & Taylor, Los Anceles,
®8.687: Vido Kovacevich. South Gate,
$8.165; Toad Mix. Inc.. South Pasadena,
89 576G; . S, Vinnell Co., Los Angeles.
$6.715. Contrsct awnrded to Oswald@ Bros.,
Los Angeles, $7,853.75.

LOS ANGELES COUNTY—Between Las
Floree Carvon snd YWest Channel Road,
7.1 mile road-mix surface treatment to be
anplied to shoulders. District VIL Royte
60. Section B. LA, Ollﬁelr]s Trucking Co.,
Bakersfield, $19.101: J. Haddock, Li4.,
Pasadena. $18.474; Oswald Bros., Los An-
zeles. R16.799. Contract awarded to A. 8.
Vingell Co., Los Angeles, $15,956.
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MADERA COUNTY—Between Kelshaw

orners and Coarse Gold, 8.0 miles under-
drawns to be installed. Distriet VI, Route
125, Section C. Bodenhawer Congl. Co.,
Onldand $20,469.  Contract .w&\uled Lo
Milton A. Purdy, Oakland, $27,938.70.

MENDOCINO COUNTY —Betw@en Sapp
Creck and Depperwood School, 3.1 wmiles
to be graded and surfaced wilh plz\nt mixed
surfacing.  District I, Route 1, Section H.
Piombo Bros. & Co., 'San I'raucnsco, $161.-
572; Union Paving Co.,, San YFrancisco,
$230.181; A. Teml\ert & Son Iue, Sacra-
mento, $16'9 S: Chas L. Hﬁrmv San
Francisco, $241254; 1. McDonald, Sacra-
mento, $1355,875, Dom\ld Asilivson, San
Francisco, $184.864 ; John Carlin, San Fran-

cisco, $185.188; Harms Bros. and Larsen
Bros., Nacramento, $183,138. Contract
awnrded to Hewstreet & Bell, Marysville,

$185,793.

MODQC COUNTY—Between 1.4 miles
west of Hot Creek and Altaras, 10.1 miles
to be graded and surfaced with plant-mixed
surfacang.  Distvict 1, Route 28, Section B,
Alt.., Union Paving Co., San me;seo
£282.559; Harms Bros. and Larsen Bros.,
Saceramento, $196,097; A. Teichert and Son,
Ine., Sacramento, $195,736; George Pollock
Co., Sacramento, $249,266; Hemstreet and
Bell. Marysville, $193435; Harold Blake,
Portland, Or(gon, 217,862; D. McDonald.
Sacramento, 5219,289. Contract awarded
;%é—[aﬁnrnhan Lompanv, San Franecisco, $192,-

S

MONTEREY COUNTY—Various Joes-
tions between Greenfield and Salinas River,
aboot 13 mileg to be surfaced with nlam-
mixed surfacing. Diswice V, Route 2, See-
tion D. Contract awarded to Granite Con-
struction Co., Ltd., Watsooville, $9.247.

MONTEREY COUNTY—Between San
Ardo and King City and between Santa
Rita and northerly boundary, 25.7 miles,
roadmix surface treatment and seal coat
to be applied to shoulders and class “‘B”
genl coat to be npplied to portions of existing
pavement. Distriet V, Route 2, Section J.
Granite Construction Go Litd., Watsonvnlle
$22,538. Contract awarded to Y. A. Brisco,
Arroyo Grande.  $%22,201.00.

NAPA COUNTY-—Sarfacing with im-
ported surfacing material and Penetration
Oil "I'reatmeut between Summit of Mt. St
Helena nnd Northerly boundary about 3.3
miles. District 1V, Route 49, Scetion A,
Lee 1. Immel, Berkeley, 51)128. A. Soda &
Son, O’\I(lanb §14, 380 E‘mnk Embletoo,
Betl‘ele\' ’fil‘)SGo E. A. Korde, San An-
selmo, $12 490 ; Rock & Gravel Trucking
Co., Onkland, $12,402. Contract awucded
to Harold Smith, St. Helena, $10,254.50.

NAPA COUNTY—Retween west bound-
ary and Napa, 4.7 miles surface with
crusher ron base and pln,r.t-mixed surfaecing
shoulders to be constructed., Distvict IV,
Route 8, Section A. Jones & King. Hay-
ward, $48,150; Chas. L. Harney, Qan Fran-
eiseo, 548300 Granite Const. Co., Itd.,
Watsonville, $51,44G; Pacific Statey Const.
Co., San Frﬂnus( o, §52,402; Pinzza & Hout-
ley, San Jose, $52468. Contract awarded
to B. A. Forde San Anselmo, $48,104.

ORANGE COUNTY Newport Beach
grade separation, existing soutbwest ramp
to be widened and paved. Distrier VI,
Route 00, Section A. Spnder Ieatson,
Santa '\Iomm‘ $3,560; Vidoe Kovarevich,
South Gate, $3,186; Tuomab Consfinction
Co., Burbanlk, ~‘b3 166 ; Sparks
Mondo Eug. Co., Los A‘n"'eles, $3,016; Mo-
jave Oomornhen, Los Nietos, .\’,5)93. Con-
tract awarded fo J. K. Haddock, Yrd.,
Pasadensa, $2,420.

PLUMAS COUNTY-—Between Howels
and $ nile souih of Keddie, 20.0 miles seal
coat to be applied. Distriet 1I, Route 21,
Sections B, C.  Lee J. [mmel Berkeley,
$31,160; E. A. Foxde, San Anudmo $31,-
380; Heutey Moore Co. and . F. Hilliard,
Saermnmeoto, $31,791; Geo. F‘mnch, Jr.,
Stockton, $32,750; Frank Embleton, Albany,

OjlficJds Trucking Co.,
238.

$33,245; Hemstreet and Bell, Marysville,
$34,725. Contraet awarded to Hayward
Building Material Co., Hayward, $30,870.

PLUMAS COUNTY—A reinforeed con-
crete girder bridge across Spanish Creek, ¥
mjle north of Omncy to be con~mcted
Distriet II, Route 21, Section C. F. C.
Amoroso & Sons, San Francisco, $43. 925 ;
K. O. Bohnett, San Jose, $45,2 1825 Boden-
hamer Const. Co., Oakland, 5-}‘)614 A
Soda & Son, Oakland, &-J:QO Contract
awarded to S4 D. Bechtel, San Francigco.
$41,750.50.

PLUMAS COUNTY—Between Feather
River Iun and Beckwourth, 16.1 miles to be
surfaced with road-mix sucfacing and seal
cout applied thereto. Distriet I, Ronte 21,
Section F.  Geo. French, Jr., Stockton.
$45,820; Harms Bros., Litchfield, $46.466;
Vacifie States Const. Co,, San ‘Franeisco,
‘}A() GaG; A, Sodz\ & Son, Oakland, $49,389;

A. Forde, San Anselma, $51()Oo Con-
tmm awarded to Fredericksen & Westbreol,
Lower Lake, $37,014,

PLUMAS COUNLY —Between Almanor
Inn and Route 29, 7.0 miles to be surinced
with road-mix swrfacing. Digiviet 1L, Route
83, Section D. Yee J. Immel. Berkelny,
ﬂw (625: George French, Jr.. Stockton,
%7.740; Frederickson & Westbrook, Lowey
Lalce, $9 380. Contract awarded to Harms
Bros., Litc]!ﬁ(tld, $7,110.

RIVERSIDE GOUNTY—Fuynish apd
apply liquid asphalt to existing shoulders
between Indio and Desert Center, 45.1 miles.
District NI, Route 64, Section H.LB,
Square Oil Oo_, Los Angdcq $1G,383; Paul-
sen & March, Los Angeles, |l342. Gl:'))OlL
Ol Co., Los Angeles, $13 7 Lamb Tyans-
fer Co., Long Beach, $11 aG5 Oilfields
Trucking Co., Bakelsﬂe]d <14, 623. Coo-
tract 2warded to Morgan Brothers, May-
wood, $11,089.55.

RIVERSIDI COUNTY—FKdom to 8
miles S. of Coachell: Indian Wells to Judio,
liguid asphalt ta be applied for a distance of
28.6 miles, Distriet X1, Route 2(G-64, Sec-
tion B, I, Q. Iud. Consumers Ol Co,

Tos Angelvs. $4,834; Morgan Bros., May-
wood, $4,833; Lamb Transfer Co., Long

Beach, 84,703 ; Regal Oil Co., Long Beach.
$5.215. Contract oswarded to Pavlsen &
Mareh, Los Angeles, $4,835.50.

SAN DIEGO COUNTY—Furnigh and
apply liquid asphalt to existing roadbed Dbe-
tween Jamul and White Star, 135 miles.
District X1, Route 200, Sections B, C, 1D, 1.
Sqguare Oil Co., Los Anﬂt’le\ 23, 600 Paul-
sen & March, Los Angeles, $3.500: Oilfelds
Trucking G o.,Bakersfield, \14 623.  Con-
011 Co.,, Los An“r\las 3}\ 3 Morgan
Brothers, Mm“ood . Contract
awarded to Regal Oil Co., Long Beach,
$2,955.

8AN LUIS OBISPO COUNTY-—Bridge
to be constructed across Arroyo Laguna
abool 2 miles noxth of San Simeon. Dis-
teict 'V, Route 56, Section A. F. C. Srolte
Co.. San Simeon, $5,965; I, O. Bohnett,
Caopbell, §6,188, Countract awarded to Val-
ley Consi. Co,, San Jose, $3,820.

SAN LUIS OBISPO COUNTY—A¢t Cali-
fornia Polytechnic School at San Luis
Obispo, constructing tennis courts; furnish-
ing and erecting court fence and nets and
painting playing lines. Distrier V. C.
Stolte Cn, San Simeon, $4,104. Contract
awarded to Granite Counstruction Co., Ltd.,
Watsonville, $3,212.24.

SANTA BARBARA and SAN LUIS
OBISPO COUNTIBS—Between  Nanta
Maria and Gory auvd between Route 56 and
3 miles easterly, about 7.5 wiles, road-mix
surface treatment and ser) coat to be applied
to existing rosdbed. District V, Route 148,
125, Section B, A, Harry L. Foster, San

Diego, $12280; Road Mix, Inc., South
Tasadena, $13.071; L. A, Buriseo, Arroyo
Grande, $14,900.  Contract awarded to

Bakersfield, $12.-
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SHAST'A COUNTY—RBeiween Antler and
north boundary 34,5 miles in Jength, mineral
aguregates and screenings to be lurmshed
District 11, Route 3, Section G, D. B, R.
Rishop, O\lnnd $20,025. Contract awarded
o Geo. Pollock Co., Sacramento, $19,404.

SHASTA COUNTY—A¢t China Guleh, Q.7
wile to be graded and surfaced with crusher-
run base and road-mix surfacing. Distriel
I, Route 3, Section A. Louis Biasotti and
Sun \LOClxtOn $28,627.25; A. Soda apd
Son, Oakland, $29, 258, 80; J. P. Brennan,
Redding, $23.U'T3; Piauzi and Huantley, San
Jose, $23,200.75. Contract awarded to Lee
J. Tminel. Berkeley, $23,118.50.

SIERRA COUNTY—Bctween Sierra City
and Route 88, about 17.8 wmiles liguid
nsplmit to be tornishked and applied. Die-
trict ITT, Route 25, Section B, ¢. C. T
Fredevickson & Sons, Lower Lake 813.205 ;
Sheldon O Co., Svisun, $12.088) “Edward
. Hillinrd, Sacramento, ‘1:]’58(} Lee J.
Immel, Ber keley, $11,968; Garcia Const.
Co., Irvington, $12.872. Contract awarded
to 4. P, Bleen Sacramento, $11,764

TEHAMA COUNLY—Between Route 86
and DMorgan Springs, 3.8 miles to be sur-
faced with road-mix surfacing and seal eost
applied thereto. Distriet IT, Roure 88, Sce-
tion A, A, Teichert and \un Inc., Sacru-
mento, $16,258. U.J Louis Binssotti and Sou,
Stockton, $17,292.75; Soda and Son,
Oakland, $17,461.25; Leo F. Piazzi, San
Jose, $19, 436. (mnnmt awsrded to Lee J.
Immel, Rerkeley, $14,88

TULARE COL‘\"L‘Y~ -(..onstnlctm-' steel
stracture bridge across Kaweah River, 3.0
miles south of Woodlake. District. VI,
Route 129, Section K. Bodenhamer Const,
Co:, Oakiand, $29,028; F. O. Bohneit, San
Jose, $28,127; Peter J. McHugh, San Fran-
¢isco, 829 7u : R, R. Bishop, Long Besch,
$30,842; T O Amoroso & Sons, San Fran-
asen, $33, 301 Schulee & NeDonald Ine.,
QOakland, 336,u33 Confraci swarded Lo N.
M. Ball Sons, Berkeley, $27,331.S0.

T[,O.l' UMNE COUNTY—Between Stod-
dard Springs and McCoy Saddle, 6.2 wles
to be surfaced with unireated crushed gravel
oy stone base and road-mix surfaecing. Dis-
trict X, Route 13, Section B. George
rench, Jr.. Stockton, $64,210. Couniract
awavded to Beerman and Jomes zud A. R.
Maestretti, Stoekton, §57,890.

VENTURA COUNTY—DBetween 3.2 and
4.5 miles east of Santa Susana. anout 0.5
mile in length, to be graded and paved with
nlnn.t-mixed surfacing, Distriet VII, Route

Section C, C. O. Sparks & Mundo Eng.
(JO-, Los Angeles, $83425; Dimmitt & Tay-
lor, Los Angeles, $26,3205 7. B. Haddock,
Ltd., Pasndena, ‘15‘).) 629; C. F, Robbi_ns.
Y.o8 Angeles, $28337; Grifith Co., Los
Angeles, ‘596 785 ; Oswald Bros, Los Angelcs,
$20,046. Contract awarded to A. S. Vinnell
Co., Los Angeles, $23,380.

An 81 per cent increase brought the 1936
wotor vebhicle registration in Los Angeles
connty near the one million mark with a
totadl of 994927 passenger cars, vDucks,
trailers and motoreycles registeced, aecorq-
ing to State figures just released, Neavest
competitor fo Los Angeles was Alameda
connty with a fotal registration of 172.351.
Entire registeation throughout the State
during 1936 was 2,448,923,

Mr. Brown was astounded to gee in the
paper an announcement of his death. He
rang up bis friend Smith,

“Hello, Smith,” he said, ‘“have youn scen
the announcement of my death in the
paper?”’

“Br—yes,” veplied Smith, “where are you |
talking from?”
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DIVISION OF

. WATER RESOURCES

OFFICIAL REPORT

FOR THE MONTH OF
June, 1937
EDWARD HYATT, State Engineer

At an election held June 16, the
Imperial Irrigation District voted by
a large majority for acceptance of
contracts with the Federal Governm-
voeat and for issnance of revenue
bonds to develop and distribute
hydroelectric power from the All-
Amnserican Canal. In addition to a
grant of $1,242,000, the government
has approved two Joans o the district
for this project. One in the amount of
$1,518,000 from PWA for construe-
tion of power plants and main trans-
mission lines, the other of $700,000
from REA for exteusion of distribu-
tion lines 1o rural areas in Imperial
Valley.

Excavation work on the All-Ameri-
can Canal is 70 per cent completed.
The balance of 11 iles is now under
contract, Imperial diversion dam and
desilting works on the Colorado River
are reported to be G5 per cent com-
pleted.

IRRIGATION DISTRICTS

Y.a Mesa, Lemon Grove and Spring Valley
Irrigation District entered into contract and
started work during the month on Xl Monte
pumping plant which will link the district
with the pipe line from Ll Capifan reser-
voir and elininate the last stretch of old
wooden flume constructed in 1888.

FLOOD CONTROL AND
RECLAMATION

i
Kelief Labor Work

Owing to lack of men all WPA projects
have been discoantinued, with thie excepfion
of WPA Project No. 6654 in Yolo County,
on which an average of 25 men have been
engaged during tbe period in cleaning levees
and cleariug brush in the Sacramento By-
Pass.

Bank Protection Program

R. L. Jones, deputy in charge of Flood
Control and Reclamation, with B. A. Btche-
verry, consulting engineer for the Reclama-
tion Bosard, appeared bLefore the Board of
Engiveers ¥or Rivers and Harbors on May
24th in Waghington, D. C., and presented
arguments to support a request that & wodi-
fication be made in the recommendation of
the California Debris Commission in its re-
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port of March 20, 1937, in respect to the
divigion of cost and maintenance, particu-
larly as to bank protection of the Sacra-
mento Flood Control Project.

SUPERVISION OF DAMS

Application wus filed on May 26, 1937,
for approval of the Cannon Ranch Dam in
Butte County. This is a small dam which
was constructed many years ago.

Applieation was filed by the City and
County of San Francisco on May 4th for
permission to irstall observation wells on
the San Andreas Dam. This application
was approved on June 14, 1937.

Application was filed by the City and
County of San Francigco on May 4th for per-
mission to install observation wells on the
Pilarcitos Dam. Tlis application was ap-
proved on June 14, 1937.

Construction on the Mad River Dam for
the city of Bureka has been resumed.

The enlargement work at tbe O’Shaugh-
nessy Dam of the City and County of San
Francisco 12 progressing rapidly and satis-
factorily.

The Metropolitan Water District of
Southern Qalifornia is continuing work on
the Cajalco Dani and work is being started
on the Gene Wash and Copper Basin Dams.

Work of placing fill on the San Gabriel
Number One Dam of the Los Angeles
County Flood Control District is rapidly
nearing completion and work is actively in
progress on the congtruction of the spillway.

Repairs on several dams throughout the
State are Deing made and a considerable
amount of maintenance work is being done.
Most rveservoirs are pructically full and
maintenance and operations inspections are
in full progress.

a WATER RIGHTS —‘
1

Supervision of Appropriution of Water

Twenly-geven applications to appropriate
water were received during May, five were
denjed xur:d thirteen were npproved. During
the sawme period. four permits were revoked
and thirteen passed to license.

Inspection of projects upder permit are
being mnade during the currenft month in
Plomag, Nevada zavd Sierra connties,

SACRAMENTO-8AN JOAQUIN
WATER SUPERVISION

Itield work is now being carried on in
full force. measvrements are being made of
diversions, stream flow and return flow, and
records of the same are being obtained.

The irrigaiion plants along the river sre
wearly all operating. Rice, frait and sugar
beets are fthe main crops being irricated
and when the grain is removed, additioual
Jand will be fioeded for beans.

T'he Sacramcento River has fallen rapidly

"but the vain in the valley on June 156-16

caused about a six foot rise in the vicinity of
Knizhts Landing. However, this is only a
temporary condilion and the river should
continue to foll. The fow at Sacramento
on May 24th was 35,000 cubic feet per
secend, wbile on June 21si it was 17,500
cubic feet per second.

The flow of the San Joaquin River at
Lathrop on June 19th was 13,600 cubic feet
pexr second,

"CALIFORNIA COOPERATIVE SNOW
SURVEYS

With the opening up of the mountaio
voads at lhigh elevations during the past
month, the snow surveying equipment that
had been kept at the shelter bouses duriog
the wiutev wag gathered up and collected at
convenient central locations. Here it will
be put in good repair, and stored away
tor distribution to the shelter cabins again
next fall.

Work in the office hus continued; previ-
ous forecasts are being given a final overall
check, snowpack-runoff curves are being re-
vised and brought up to date, and aN sup-
porting data gatbered during the past antomn
and winter are being reviewed and put into
shape for permanent filing. TResearch work
is being done regarding the snowpack-runoi
relafions iu certain areus, where it is believed
forecasts even 1more aecurate than those
obtained at the present time may be obtaived
by wodifying the procedure at present fol-
lowed in forecasting for these areas.

WATER RESOURCES

South Coestal Basin Investigalion

Work on the South Coastal Basin Xnvesti-
gation. Southern California, continued along
routine lines in the field and office during
the month of June.

CENTRAL VALLEY PROJECT

The United States Bureao of Reclamation
coutinued work during the month on the
prepargtion of plaus necessary for starting
construction on the initial vunits of the
project. Preliminary investigations and
exploration work have been corntivued.
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New Highway Leads to Death Valley

Reconnaissance

Survey and Plans

Construction J

(Contibued from page 6)

furnished transportation aecross
country until boulders too large and
numerous to permit further fravel
were encountered. Trom there on ex-
ploration was conducted on foot.
Reconnoitering the easterly side of
this plateau was fairly simple, the
terrain allowing easy aligmment and
gentle grades, but descending from
this plain jnto Panamint Sink, which
lies at an elevation below 2.000 feet,
brought one face to face with a
variety of canyons extending westerly
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(Continued from page 6)

first, a far glimpse of Panamint Sink
from between its high walls, then a
clear view of its colorful depths from
a closer point of vantage.

Steadily dropping, we followed our
grade contour into and out of can-
yons, around ridges, across washes,
reversing our direction timas after
time in an effort to lose elevation on

ground that would lend itself to easy .

construction, yet maintaining a mini-
mum radius curvature of 200 feet.
To this broken area, we experienced

¥

—_—

(Conlinued from page 6)

like a bar of steel when struck with a
hammer, proved to be only a few feet
thick and overlying a loose deposit
of cinders.

A stratified limestone outerop
developed layers of such tenacity that
a few inches of hole per hour was
considered good progress, and drill
bits had to be changed at the rate of
9 per foot of hole drilled.

Steady progress has been main-
tained by the contractor by means of
double shifts, with the result that the

s,
KA

Sketch map shows location of new highway leading to Death Valley and avoiding Darwin Wash. Black line is realigned route.

into the range from the floor of the
sink. To overcome the difference in
elevation meant much looping and
curving of line, but by hanging pre-
cariously to lava rims, dodging basalt
cliffs, and meandering around cinder
cones, a satisfactory route was ob-
tained at last, and one that joined the
present road at the mouth of Darwin
Wash. Alignment and gradient stand-
ards were met at economical cost,
cloudburst conditions were minimized,
and the first step in a new road intp
Death Valley was accomplished.

some difficulty in walking to and from
our work, as it was found to be
shorter to drive down Darwin Wash
on the existing road, and then climb
the escarpment above the wash to the
site of our work. This entailed climb-
ing approximately 2,000 feet and
carrying all the paraphernalia of a
survey party, including our water,
which is at a premium in that
country.

In the latter part of April, 1936,
the field work was completed, a june-

(Continued on page 28)

California Highways and Public Works (juty 1937)

completion of the work is scheduled
for early in September of this year.

Local organizations are planning a
jubilee pageant to mark the comple-
tion of this highway, commemorating
the evolulion of various modes of
transportation into Death Valley.
The passage of burro and miner,
mule-team and freighter, truck and
automobile over this new road, on
that day, will mark the final step in
the complete building of a safe and
modern highway.
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Locating Death Valley
Highway Was Hard Task

(Continued from page 27)

tion with the existing road established
at the mooth of Darwin Wash, and
the preliminary survey proved the
fact that an economiecal line was pos-
sible with a maximum grade of 7.3
per cent for the last three miles, and
a minimum rvadius earvatare of 200
feet. This work was completed just
m time. as the heat waves rising from
the baked ground aund glassy rocks
were proving a factor which right
prevent the completion of the work.

As the field work was progressing,
the maps were being constructed in
the field and (istrict offices, and after
the completion of the survey, the de-
sign of the final location was attacked
in earnest. Aside from the usual pro-
cedure of balancing the exeavation
quantities, severa! factors arose that
were of interest, and enlailed a study
to determine their relative values.

CIAOUDBURST AREA

Here was a road through a cloud-
burst area, subject to an ntense de-
luge coneentrated in relatively small
space, yet whose point of irapact was
as unpredictable as the striking of a
bolt of lightning. Tous of water
down a small wash—and dry ground
a quarter of a mile away! Culverts
to accommodate all drainage wonld
cost a fortune, so the fills across the
various depressions were designed to
be permeable, and so allow whatever
water struck them to pass through
with but liftle restriction. In some
of the larger washes which showed
signs of having carried floods re-
cently, a relief pipe was designed to
be placed close to the top of the 6ll,
just as a precautionary measure.

Cognizance was taken of the geo-
logical formations and wherever
strata was encountered that was in-
clined in such a direction as to be in
a position to slip into the roadway
during construction, allowance was
made for its removal and disposal.

FLOOD PROTECTION

To further the stability of fills
under’ the action of rushing water,
the upstream faces were flattened by
the placing of additional material. In
those localities where an unusually
large amount of water would be ex-
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pected, dips in the grade line were
designed to allow the water to pass
across the surface of the roadwey in-
stead of thyoagh the fill, and 1n these
cases, the upstream faces were flat-
tened to the extent of filling the
washes level with the grade of the
highway.

Due to the inaccessible location of
the projeect, specifications were drawn
so the project wonld be as attractive
as possible to prospective bidders.
Close finishing of the slopes was
eliminated in this region as it was
felt that the severe windstorms, which
are prevalent, would soon undo what-
ever work man could accomplish, and
so would be a total loss to the State.

End-dumping in the construction
of Glls was allowed as the material
was, in general, very rocky, and sub-
soi]l investigation disclosed the fact
tbat but little subsidence wounld re-
sult and shrinkage wonld be negli-
gible. The time limit was placed at
a very liberal date, and the require-
ment of water in compacting em-
bankments was entirely eliminated
due to its scarcity.

CURVATDRE STATISTICS

As a result of this design, bids
were opened on December 6, 1936—
the Peninsula Paving Company of
San Francisco being low bidder, and
offering to complete the project for
approxbuately 6.7% under the Engi-
neer’s Estimate.

Another step toward a highway
into Death Valley was completed,

The following statistics of curvature and

length afford a graphic picture between
the old and the new:

Present ____245 12,065°00°00” 30 19.900
Proposed ___ 72 4,11104820” 200/ 17.541

Difference __173 8,95301140” _. 2.358

Indications that as maoy as 100,000
new house trailers will be produced
in the United States during 1937 are
contained in reports received from
various sources in the trailer industry,

Motor trucks in use in the United
States last year numbered approxi-
mately 4,020,000.

Maze Road Proves
Aid to Tracy and
Modesto Traffic

(Continued from page 17)

the first contract stopped at the River
Road, about 24 miles short of the
West Side Highway.

DISTANCE 18 SHORTENED

This new cross-valley road westerly
from Modesto, and using the existing
West, Side Highway into Tracy, wil}
shorten the distance between Modesto
and Traecy about one mile, as com-
pared with the present State highway
from Modesto through Salida, Ripon
and Manteea to Tracy. There will be
a considerable gaving in time dve to
the new road avoiding all eities and
built-up areas. A change in the
West Side Highway east of Tracy
would save another one and one-half
miles.

The first contract ncluded build-
ing a bridge over the San Joaquin
River and grading and oil mix sur-
face treatment of about 3.1 miles, be-
tween River Road and two miles west
of Gates Road. This bridge has a
total length of 1573 feet 7% inches
angd consists of two steel truss spans
at 135 feet 3 inches each over the
main channel and sixty-eight 19-foot
trestle spans, sixty-three east of and
five west of the Main Channe).

The steel spans are supported on
conerete piers fonnded on woodeu pil-
ing. Al trestle piles are creosoted.
The deck is concrete, 24 inches be-
tween guard rails. There is a two-
foot walk on each side of the struec-
ture.

This contract was completed by
the Pacific Bridge Co. The contract
price was $162,973.50.

The second contract, let to Basich
Bros, for a contract price of $46 -
285.80, consisted of grading and road
nix surface treatment for about 47
miles of roadway. 1.85 miles lieg east
of and adjacent to the first job and
2.83 roiles lies to the west; the west-
erly 1.39 miles is in San Joaquin
County, the balance is in Stanislaus
County.

This road should relieve to a con-
siderable degree the traffic congestion
on the present bighway between
Modesto and Tracy, and mean a cop-
sidevable saving in time to traffic
using it. :
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