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Symposiun_j on Requirements of
California Highway System as
Reported by District Engineers

history of California highway progress. The story of

the rapid increase in number and weight of motor
vehieles and their radius of travel is a familiar one, The
efforts that have been made to meet the requirements of this
growing traffic in highway financing, design and construction
may not be so well known. Necessarily, as motor vehicle
traffic inerensed there was need for an expansion in the high-
way sysiem to serve a wider area and a change in standards
to meet the new requirements, The initia) mileage of 3000
has now become 14,000, and standards of highway design
have been greatly modified.

The latest expansion in highway mileage occurred in 1933
with the addition of some 6600 miles, with a public anticipa-
tion that all of these additional roads would immediately
be linproved. There ware no increased finances to take care
of these roads. In fact, the construction fund was immedi-
ately redueed by about $1,500,000 required for waintenance,
then one-half cent of the gas tax was assigned to the eities,

Regardless of how essential these uses were, the offeet wasg
to reduee by more than hslf, the funds available for hizh-
way consfruction at a time when the highway milecage was
doubled. The effeet of this deerease in finances in relation
to increased needs was somewhat obscured as far as the
public was concerned by the Federal emergency funds that
were allocated to the states during the depression. Since
these supplemental funds are no longer available, the situa-
tion 1§ becoming so acute as to constitute a new crisis in bigh-
way affairs.

From the begiuning, the problem on California highways,
as well as on those of every state in the Union, has beeun to
provide quiek service over the entire mileage. The inevitable
result was that as traffic expanded in volume, irersased in
speed, and changed in weight of loads, these earlier roads
became obsolete as to alignment, grade, and width, and inade-
quate as to durability of surface.

Adequaey of design and improvement was not In sight
when the system was doubled in 1933. The only procedure
possible in convection with the added mileage, which was of
very low standard, and, in some districts, was entirely unim-
proved, was the lowest type of improvement that would as
quickly as possible make these roads dustless and mudless.

Tn order to 2et a closer picture of the highway problem
as it exists today in California, the District Engineers in each
of the eleven highway districts in the State have heen asked
1o report on the conditions and needs in their respective
jurisdictions.

The situation jn District 1T 18 presented in the following
report by Distriet Bngineer F. W. Haselwood :

District II one of the eleven (alifornia highway districts,
occupies the northeast cormer of the State, including gl or
portions of nine counties with 1400 miles of highway. The
area is largely mountainous. The eclimate in winter Js
severe and road surfaces must support heavy snow removal
equipwment.

Of the high type pavement, 87 miles are obsolete as to
alignment and width, or inadequate as to thickness and
serviceability, or both. Of the intermediate type surface,
217 miles are of stage construction and will require addi-

T HERE have been many eritical periods in the brief
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Lack of Paved

u ‘._5?:..‘-
Roads Serious
By F. W. HASELWOOD
District Engineer, Dist_.»'-”

Nl

Types of unimproved road in Shasta (top), Plumas (center)
and Siskiyou countias in Distriet Il
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Top—Sherp curve, narrow roedway and
narrow bridge combine to make unsafe
thia Plumag County road. Canter—Thls
sharp alignment, ateop bridge approach
and blind vertical and narrow bridpe are
at oity limits of Redding. Bottom—This
narrow bridgs In Tehama County reguices
careful driving.

tional increments of surface at inter-
vals.

The status of improvement on
tbese 1400 miles, which is just 10 per
cent of the state’s total mileage is:

87 miles, or 59 uwnimproved apd un-
oiled earth ronds

483 miles, or 349, oiled earth roads, in-

ferior as to grade,
slignment snd widrh,

386 miles, or 289, gruveled roeds with

light oiled surface.

327 miles, or 23% intermediate typs of

surface.

137 wiles, or 109 of high type pave

ment.

ANl of the graveled and earth roads
require periodical comstruetion and
heavy anpusl maintenance expendi-
tures to keep them in servies until
more substantis} work can be financed.
I'n other words, rost of the work done
1o date has bad 1o be inadequate to
cover g8 much mileage as posgible,
and the problem of holding it te-
aether at all requires so mueh of the
biennia! allocation that little progress
ean be made toward more substavtial
improvement.

An examimation of the status of
smprovement of the 1400 wmiles of
highway in Distriet IT reveals that to
bring these roads to the standards re-
quired by present Qday tiraffic, 649
miles, or 46 per cent, wWill require
grading at a cost of $14,000,000. Of
this, 272 miles will be entirely new
eonstruction and 377 wmiles will be
widening or realigning preseat obso-
lete ronds.

When it comes to surtace, we find,
by reasou of the necessity of following
the expedient of stage construction,
by which hight surfaces are con-
structed and strengtbened periodi-
cally by adgitional increments, that
some work will have to be dope on
1349 miles at a cost of $16,000,000.

There sve about 35,000 lineal feet
of bridges that need widcning or re-
placement by ceason of being strue-
turally weak, too narrow, or Jocated
on obsolete alignment. The cost of
these bridees will be about $6,250,000.

The tota) cost of grade surface and
bridges to satisfy present demands
aggregates $35,250,000.

Of courss this improvement i5 not
going to be accomplished hmmediately,
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Top—Obsolete alignmeant and Inade-
quato 1B-foot pavement in Siskiyou
County. Blind vertical curve in loft baek-
ground. Centor—Narrow oiled earth road
in Tehama. Poor alignment and narrow
inadequate bridge. Bottom—Thia 14-fsat
raadway in Trinity has many hairpin
turns on grade.

and traffic must be served in the
meantime even though at an exorbi-
tant maintenance cosi. A reasonable
prograrn that would resnlt in the
improvement of these roads in a pe-
riod of 16 years, provided that durivg
this period there are no additions to
the system, and that the requirements
of traffic and standards of highway
design are mot materially chauged,
would call for an annual construction
expenditure of $2,300,000. This is
twice the amount now available to the
distriet.

This would provide for seven miles
per vear of high type pavement, 30
roiles of intermediate {ype, 30 wmiles
of completion of stage copstructed
surfaces, a variable mileage of peri-
odical surface ireatment, together
with the necessary grading and about
$330.000 for bridge construction.

At the end of this 16-year periol
152 miles, or about 11 per cent of the
roads in the distriet would be sur-
faced with high type pavement on
standard alignment and the remain-
der with mtermediate type.

On at least 900 miles the graded
width would not exceed 26 feet, and
there wonld not be move than six
miles of multi-lane road outside of
incorporated cilies.

Even thig status could not be con-
sidered as entirely adequate fov it
is becoming Increasingly apparent
that intermediate type surfaces are
not sufficiently dursble where heavy
snow equipment must be operated.
These roads must some time be pro-
vided with roore durable pavement.

(The neads of another highway district
will be described by a Diatrict Enginecer
in next month’s issue of California High-
wiays and Public Works).

An English reporter, frequently
reprimanded for relating too many
detadls and wemed to be brief, sent
in the following:

“‘Last night Sir Dwight Hapeless,
a guesl, at Ladv Panmore’s ball, com-
plained of feeling ill, took a drink,
bis hat, his coat, his departure, no
notice of his friends, a taxy, a pistol
from his pocket, and finally his life.
Nice chap. Regrets.’’

California Highways and Public Works (july15s3) "Three_
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New Scenic
In Kings

By R. S. BADGER, Dist,

HERIE js an incressing and

eyger interest shown by the

public in the progress of con-
struction on the Xings River Canyon
Highway. This project forms a por-
tion of State Higbway Route 41. It
lies betwsen the northerly boundary
of General Crant National Park aand
Deer Cove Creelr, where jt joing the
South York of Kings River. The
U. S. Forestry Service will extend
this road with & Forest Highway from
Deer Cove Creek into Cedar Grove
and on up the South Fork to Copper \
Creekk and anothber beautiful recrea- w
tional area will be opened to the
public.

The construction work from Gen-
eral Gravt Park to the crossing of
Ten Mile Creek involved very heavy [
excavation quantities. However, from
this point to the Kings River cross-
ing at Windy CIiff, not only was
there encountered mueh heavier
vardage, but the character of the
country rendered eonstroction much
more diffievlt.

Hard, fine-grained gramte and
metamorphosed sedimentary deposits,
the latter upturned to forn vertical
eliffs, wade the tasl of cutting the
highway along the movntain side
very difficult.

In certain spots the steep cliffs lay
in such irregular aligmment that
thoromgh cuts involving large guan-
tities of rock excavation were neces-
gary in order to provide room for |
the roadway. At many other places
foundations for high masonry walls
were carved out of the steep rocky
face of the mountain and in one
location, where no footing could be
obtained for a wall, an oreh was
built to carry the ounter half of the ‘
road over z steep miche in the cliff, §
The remainder of the roadbed width
at this place was benched inta the
face of the cliff, |

One of the spectacular features of
Kings River Bridge. Abutments and center pier complete. Superstructure half com- the construction was involved in the
plete. Kings River, nearing Hood stage, is rosring through canyon. blasting of a cayote tunnel at Horse

[Pour’ (ruly 1938) California Highways and Public Works '



Highway
RiverGorge

rict Construction Engineer

Shoe Bend. In this section the river
gorge winds through an ‘S’ bend.
cut to startling depths through verti-
cal rocky chffs.

In order to give reasonable align-
ment to the road in this section, very
heavy rocky cuts were required. A
coyote tunnel from four to six feet
in diameter was driven along the pro-
posed inside gutter line of the road-
way fov a dislance of 570 feet. At
intervals stub tunnels were cuf lcad-
ing across the proposed roadbed. In
each of these tunnels and in the wain
tunnel along the gutter line, charges
of powder were placed and the en-
tire vemaining gpace in the enfire
tunnel aystem was backfilled with the
material previously excavated. One
battery shot was then made to ex-
plode 37 tons of powder. The view
from the roadway at this Jocation
now forms one of the striking fea-
tures of the varied scenery along this
route.

T'rom the crossing of the viver at
Windy CLff, the character of the
location changes decidedly. The road-
bed follows about 15 feet above the
river and- iovolves comparatively
light excavation yardage.

Throughout the whole projeot the
tonrist will be treated to & charming
variety of scenery. The grandeur of
the Kings River country is nearly
equal ta that of Yoseroite.

Sequoia and General Grant Parks
have always drawn tourists into this
section of the Sierras, When finished,
the Kings Jiver projeect will add
greatly to the attractivevess of their
trip.

Sequoia National Park covers »n
area of 604 square miles. It contains
twelve redwood groves, among which
15 the Giant Forest of 3200 acres with
500,000 stately trees. Here is the
General Sherman Tyee, the largest
living thing on earth.

Several miles to the northwest of
Sequota is General Grant National
Park covering four sguare ipiles.

(Continned on next paga)

Down the Kings River toward mouth of Bouldar Creek. Rugged peaks in limestone
formation anhance the picturesque hasuty of this canyon.

Califoruia Highways and Public Works (july 1533) [Five]




This is the home of the General Grant,
the Nation s Christimas tree, towering
874 feet. It is the oldest living
thing on earth.

storting from General Grant Parle
an ane approaches Cherry (Gap, he
eai, on o clear day, see in the dis-
inmce, & 60 mile section of the San
Jusquin Talley, As he passes bayond
Cherry Oap he views, for (he first
time, the rogged bewuty of the lower
Midils Fark of the KEings. Later st
Loukout Palnt he agnin thim view
and notes ihs magpednes of the
country alang the Soulh Fork snd the
relative location wf Ten Mils Cresk,
the iwo Forks and the main Emgs
Hiver CGoage

Yoerca Puini b immediately abgve
the Forlka of the Kings River and
from that poini on the tourist sees
une stenle sltraction after another.

A pood otled road has been com-
plated 15 the Kings River erossing,
where & gote prevenid the public
from following the highway further,
At this poaint the Foreal Serviee
matntaing & gaide to dirsel tourists,
if they wish, to Potk Boyden's Cave,
locatad in tha faco of Windy Clil
some 200 yardi from the orossingr
The env'e & 1A 0 limsabone formaldon
agnd its beauty folly rewards the
tourist who ollmbs the trail 1o its
enbranes

Although e public W ool per-
mitted to travel beyond the Kiugs
River crossmg, the rosdway
romghly fnished for spprozimately

[5ix]

Absve—WW indy clill croming of Misgs Miver, Ihg higheay lsfows the right bank
Stearn ghowvel biting irds hard rech  Lawer=This oli® fsse typical of many that had

tr b Blaaled.
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Parking area st Windy Cliff River ¢rossing on Xings River Highway,

four miles above Lhis point and
pioveer work has reached Grizely
Creek, some 7000 feet from Deer Cove
Creek, at which point the U. S. For-
est Service road will begin.

The U. S. Forest Service plans to

coordinate s roadway work with
that of the State and no doubt will
be able to open its road from Deer
Cove Creek to Copper Creek snd inp-
vite the touring pubdlic juto the Cedar
Grove and Copper Creek country at

A drinking fountain for visitors will be erected hsre,

the same time that the State High-
way to Deer Cove Creek is wmade
available for public trafhe.

The State will complete actual con-
gtruction ov its portion of the high-
way before November, 1939.

Important Condemnation Decision
By CLARENCE W. MORRIS, Assistant Chief, Division of Contracts and Rights of W ay

RECENT decision of the ap-
A pellate court of this State
ruled for the first time upon a
question of vital lmportance to nll
governmental agencies engaged in
building roads and highways over and
upon lands acquired by railread com-
panies through graniz from Congress.
The decision arose in the case of
People of the Sstate of Calsfornin,
acting by and through the Depart-
ment of Public Works, versus Tulare
Packing Company et al., as o defend-
am! Southern Pacific Railroad Com-
pany (reported in Vol. 93, C. A. D,
page 217). Among other things it
was held that the railroad compung,
where it has merely a “‘right of way"’
over a portion of the lands sought to
be condemned, has only an inalienable

(noptransferable) title thereto, awvd
is cotitled only to compensation for
the damage which the use of the prop-
erty taken by the Division of High-
ways would cause 1o the right of use
of the railroad company.

OWNERSRIP DISPUTED

This action in condemnation was
brought against the Southern Pacific
Company to condemn a right of way
for a new State highway across lands
owned by the Southern Pacific Com-
pany lying within the city limits of
Tulare. At certain places where the
new highway was located, the owner-
ship of the land was claimed by the
Southern Pacific Company.

The Sonthern Pacific Company ae-
quired this land as “‘Congressional

California Highways and Public Works (july15)s)

grant land’’ under Secs. 2 and 3 of
an Act of Congress spproved July
27, 1866 (14 U. 8. Stats. 292). Sub-
stautially all of the congressional
grants bave two important sections
therein, one of which (Sec. 2) grants
to the raileoad company, in considera-
tion of its constrneting amd maintain-
ing a railroad, an easement for right
of way and for station grounds, etc.,
the same being a certain specified num-
ber of feet in width; while the other
section (See. 3) grants to the railroad
company iun fee, as a bonus, a certain
number of alternate odd numbeared
sections extending out a specified
number of wmiles on each side of the
railroad right of way.

The aubject case involved an inter-
pretation of Secs. 2 and 3 of a con-

(Continved on page 20)
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View of saction of new link of Oranga Belt Highway constituting wide narthern gateway to City of Porterville.

Porterville Opens New Highway

By C. F. WAITE, District Office Engineer

the Orange Belt Highway, State

Sign Route 65, that ultimately
will extend from Bakersfeld north to
Sequoia and General Graot Nationsl
parks, through the esst side of Tulare
county, tbe new mile-long highway
constituting a broad northern en-
travee into the City of Porterville
was officially dedicated on June 16th.

Officials of the State and of Tulare
and Kern joined with civie leaders
and citizena of these two connties in
3 celebration that hailed completion
of abother section of the Orange Belt
Hishway, an undertaking into which
the communities of eastern Tulare
have put ten years of cfiort.

The Porterville link will be an in-
tegral part of an agricultural and
recreational route on which the rvond-
way between Strathmore ana Lindsay
already bas been standardized.

Following a luncheon tendered to
400 representatives  of  highway

3 N IMPORTANT rasjor link in

TEight)

minded groups by the Poriexville
Womwen’s Club and official opening of
the new constrastion by Divector of
Public Works Enrl Lee Kelly, repre-
senting Governey Frank ¥. Merriam,
a meeting was held at wluch officials
af the State Departwent of Public
Works, the California Highway Com-
wmission and of Tulare and Kern
counties discussed plans for the
future development of the Orange
Belt Highway.

At this conference it was the con-
census that the building of the re-
maining portion of the east side high-
wgy will have to be placed ou a
two-bieunivm basis; that the sestion
between Dakersfield and Portervile
will have to be constructed in sectionsg
over 8 four yeaxrs period and linked
1ato one direct route from Bakersfield
north to Ducor, Terra Bella and
Porterville where it will join the
Porterville stretch and go on to
Strathmore, Lindsay, Exeter and

Woodlake and points to the aocth.
Director Kelly anvounced that a
reconnaissance survey of the project
will be undertaken as soon as possible
by the Division of Highwaya and said
that I{erm County, maldng use of
available Federal and State funds,
would be prepared to build ten miles
of the sguthern portion of the high-
way on whatever line i1s approved by
the engineers of the Division of High.-
ways. Keru County officials promised
whole-hearted cooperation.

The Porterville reconstruction,
which is 0.88 of a mile in length, be-
tween Morton Street and Mulberry
Street, lies partly withia the city of
Porterville, 0.65 mile, and partly
without, 0.21 mile, and provides an
excellent entrgnce to the city from
the north. Two eurves of long radius
are substituted for three ov the old
alignment, one of which js a right
angle torn, and another 2 turn of al-
most a right angle.

(Tuly 1938y California Highways and Public Works




Two thousand feet of the southerly
end of the project within the city was
graded full width of the vight of way,
while the balance of the project is
graded to a 36-foot width between
shoulders. Sotl conditions were ad-
verse on the greater part of the
project, and imported borrow and
imported surfacing material were
brought in for the top layers. The
pavement is plant mix surfacing oun
crusher run base 22 feet in width.
The shoulders were given a road mix
surface treatment full width.

Bids were opened on March 16,
1938, and the date of complelion as
set by the contract was August 1.
1938. N. M. Ball Sons, of Berkeley,
were the successful bidders. The work
has been very efficiently and success-
filly prosecuted to the end that the
project was completed some 45 days
ahead of schedule.

The cost of this improverent is
$41,296.

Trving T. Ball was superintendent
for the contractor, while C. . Oli-
pbaot was Resident Engincer for the
State.

Speaking at the luncheon and at
the dedication ceremony, Director
Kelly, aware of the importance to
Tulare County of the Ceptiral Vallev
Water Project, ssid ibat this buge

ITH state officisls and civie
W leaders guests of honar, Por-

torville dedicatas ta publie
use the new, mils-long highway
connection that gives the commun-
ity a wide northern gateway to
motor traffic, and constitutes one of
the major linka in the castslde short
rouvte from Bakersafield and tho
south to the Sicrra Playgrounds af
Sequoia National Forost, Secquola
National Park and Goenorsl Grant
National Park.

Planned nnd warked {or for years
by communitios of the aast side of
Tulara county, fram Ducor on ths
south to Woodlake on the north,
the short roule some day will pro-
vide a direel passage way for tha
varied agricultural products of an
immense ares, o tho great ¢ltica of
the southern part of the atate, andg
n tourist roule that will draw thou-
sands from those same cities to
summer and winter vacation araas
of the Sierra.—Porrerville Recorder.

water counservation undertaking and
the building of bighways in Tulare
and Kern conntiez are closely allied.
He pointed out that when the Central
Valley Project is completed, the new
highways constructed in Tulare last
year, ihis year, and to be built in the
future will directly serve the in-
creased motor vehicle traffic through
this wealthy agricultural region.

Dicector of Public Warks, Earl Lee Kelly, offioially opans new Portorville Highway.
Assistant Director of Public Works Harry A. Hopking; H. R. Judah, Chairman, California Highway Commiazion; Misa Joan Berry;

Director Kelly: Miss Betty Jones; Highway Commiasioner, Wm. T. Hart; F. M. Pfrimmer, Porterville City Manager.
w right—W. R. Woollomes, Chairman, Kern Board of Supervisors;

Representing the Calitornia High-
way Commigsion, of which he is chaix-
man, H. R. Judah of Santa Cruz
gpoke briefly at the luneheon and also
at the dedication.

““The State Highway System,’’ Mr.
Judah said, ‘‘is oue of the best, if
not the best, investment the people
of Califoraia ever have made. It was
built largely with gasoline tax funds,
ag was this project of yours. The pas
tax is not a tax ;1L is an investment.”’

Eromett R. Beny acted as chair-
nan of the Juncheon meeting and
Asgsemblyman Ford A. Chetlers of
Lindsay was master of ceremonies.
Short talks were made by Harry A.
Hopkins, Assistant Director of Pub-
lic Works; R. M. Gillis, Copstruction
Engineer; E. T. Scott, Distriet Bngi-
neer: W. R. Woollomes, Chairman
Kern County Board of Supervisors;
Higbway Commissioner William T.
Hart of Carlsbad; Carl E. McStay,
Automobile Club of Southere Cali-
tornia, and others.

Direclor Kelly and other speakers,
paid higb ecompliments to State
Senator Frank W. Migter of Exetar
and State Sevator J. 1. Wagy of
Bakersfield, who were at the speakers’
table, for the years of cooperation
they bave given to the Central Vsl
ley Project and the highway program.

(Continued on page 25)

Front row, lcft to right—J. G. Brown, Plans;

Rear row, left

C. B, Allumbaugh; R. M. Gillis, Construstion Engineer, Divigion

of Highways: J. R. Fauver, Exeter; E. T. Scott, District Englnee¢r; Senator Frank W. Mixter; Reverend J. A. Milligan; Senator J. I.

Wagy, Bakersfield.
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View of naw Webber Creek Bridge on recently complated highway between El Doredo and Clark’s Corners, near Placerville,

Pioneer Road Unit Modernized

Several hundred peraons who witnessad the official ceremonies attonding the dedication of the new stretch of highway on

U. S. 60 south of Piacerville in ElI Darads County saw somcthing novel in the way of ribbon-cutting when Henry Barton, famous
pioneer stage driver, drove an ancient atage coach throuagh a ribbon barrier stretehed meross the recently completed Webber Creek
highway bridge on tho reconstructed route and Hsrry A. Hopking, Assistant Stata Director of Public Works, whose father frelghtad
bullion frem Virginia Clty to Sacramento in the 70, riding on' the sntique vohicle, reached down and snipped the silken strand

with a pair of scissort, thereby formally opening the new highwa'y,

Lee Kelly, Director of the Department of Public Works.

By HARRY A. HOPKINS, Aussistant Director of Public Works

O AN accompaniment of can-

I nonading in the skies and a

[avish aerial electrical display
staged by Natuve, the newly-aligned
seelion of U. & Highway 50 between
£1 Dorado and Placerville, washed
spick snd span and christened by a
summer rain, was dedicated to pub-
lic service on Sunday wmorning, June
JS.

The thunder and lightaing angd the
ensuing downpour failed to dampen
the eothusiasm of several hundred
aitizens of E)! Dorado Couunty and
visitors who participated ta the road-
opening celebration. As a matter of
fact, the brief and unexpected storam
added a rather enjoyable interlude
to the dedicatory ceremonies.

{Ten)

Opening of the new highway was
celebrated exactly eighty yenrs to the
day after the fiyst mai] cosch rambled
into Placerville, then Havgtown, from
Sacramento.

Completion of this project tsiks
agother step in the improvement of
tbe road between Sacramentv and
Lake Taboe, vie Placerville.  The
arowing popularity of the Tuhoe re-
sorts snd the American River recrea-
tional area 1s increasing the use of
this road and it i3 enticipated that
as soon as mouney hecomes available
other units will be improved vntil the
entire route has been brought up to
modero standards of alignment and
grade,

In the old rush days this route,

Mr. Hopkina rapresented Governor Frank F. Merriam and Earl

with its stagecoaches and pony ex-
press riders, was among the most
colorfol and romantic on earth.
Following an inspection of the proj-
ect, 8 group of offictal guests was
entertained at luvocheon at the Hotel
Raffes in Placervile. Informal talks
werc made by Henry S. Lyon, dis-
wict attorney of El Dorado; Fred C.
Tatton of the California State Cbam-
ber of Commerce; William Breedlove,
chairman of the El Dorade board of
supervisors; Mayor George FMaugsted,
Mayor of Placerville, and others.
Repregentivg the city of Sacre-
mento at the dedication cereynonies
were City Manager James S. Dean
aud Edwin R. Pickett, president of

{Continued on page 16)
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This highway crossing Webber Cceek replaces old, crooked alignment on U. &. 50 southweat of Placarville,
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SOIL STABILIZATION

By THOMAS E. STANTON, Jr., Materials and Research Engineer

The following articla is the second part of a paper prepared and presented at a recent meeting of tha County
Engineers Association of Oaliformia resently held in San Diego. The first part appeared in the June isgue of this

magagine,

of recent years a)l dolled ount

in new clothes is the subject of
“s01) stabilization” as now generaly
vnderstood and wbich covers the en-
tire feld from consolidation of clay
and adobe soils 8t oplimuwm moisture
without adinixiures to the latest de-
velopments in emulsified asphall aud
Portland cement soil mixtures.

Soil stabilization as defined by C.
A. Flogentogter of the U. S. Burean
of Public Roads is—

“The process of giving natural
soils enough abrasive vesistance
and shear strength to accommo-
dale traffic or loads under preva-
Jent weather covditions without
detrimental delormation. The
essential consideration in stabi-
lization 1s to provide the com-
bination of internal frietion
and cohesion requived to fur-
nish the soil with high shearing
strength. It is well known that
the denser the soil the greater
is its stabibity. The methods
employed include the unse of
admixtures, compaction and
densification by specific techni-
cal theory snd luboratory con-
trol.  Optimurm water content
is fundamental with gradation.
Admixtures may be soil mate-
rials, deliquescent chemieal,
solutiona of electrolytes, soluble
cementitions chemical, primers
and pevtralizers and insoluble
binders.”

S SUBJECT by no meons new but

OENERAL METHODS

The essential featares of stabiliza-
tion inelude prevention of clay, st
and loamy soils becoming detr-
yoentally wet, ipncorporation of
granular materigls in clay soils, fur-
nighing granular soUs with cobesive
binder. or a combivation of one or
wore of these.

General methods for accoraplish-

[Twelvel

ing stabilization may be enumerated
as follows:

L Selection  of nataral soils
with grapular materials and
binder which furnishes high
stability.

Adding soil binder to granu-

lar waterals or adding gran-

ular material to clays.

3. Trealing graded soils with

deliquescent materials such a8

caleivm or sodjum chloride.

Waterproofiug solls with bi-

tuminous waterials.

Cement-soils wmixtures.

. Denstfication of natural soils
by special manipulation in
combipation with admixtures
of physical or chemical mzte-
rials other than soil to elimi-
nate permanently those col-
Joidal and clay properties
productive of volume change.

[

T
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IN NEW FIELD

The term stabilization as applied
to items 1 to 5 is simply the apph-
cation of & new term to methods and
processes extending back several
generabons at least. It has Deen
stavdacrd road constrietion proce-
dure to bind granular wmaterials
with ¢lay ; dilute clays wrth gyanular
roaterials; treat soils wjth giliques-
cent salis to eliminate dust: and
waterproof and bind granular soils
with bituminous metemals and Port-
land cement.

As applsed to the stahilization of
adobe angd clay soils with materials,
other than soils, to permanently
eliminate those properties produc-
tive of volume change we get iuto
2 vew field; a field m which con-
siderable progress has been made
I recent years. It is experience M
this last fiold which will be dis-
cussed more at length in this paper.

According to McKesson and Frick-
stad in a report of a cooperative

investigation of intermediate road
Lypes, 1927, the use of c¢rude asphal-
tic base oil aerd light residuum for
the preservation of road surfaces
was begun in the western part of the
(Cnited States forty years ago. One
of the earliest detailed reports nf
oiled road construction in California,
prepared by James W. Abbot, ap-
peared in the U. S. Department of
Agrieulture Year Rook of 1902. MMy,
Abbott deseribed the construction of
gix roiles of rosd in Lios Angeles
County in 1898 where oil was used o
Jay tbe dust. Only foor years later
750 miles of county voads and city
streels had been oiled in 25 counties
i Cslifornia,

Neglect of maintenance and, in
many cases, uonsuitable soilg were
the canse of failure of much of this
early oil road construction. The
sorfaces were preseotly a mass of
chuck holes and corrugations and
the roads were rougher riding than
U no oiling at &1} had been done.

LIGHT Ol TREATMENTS

Az a result Jight oil road construe-
tion received a bhlack eye im Cali-
fornie and it was not until twenty
vears later that the West began to
give seriows and svitematic attention
to this 1nexpansive type of road sur-
facing. Oregon had considerable
suceess with surface treatments
1923 and in 1924 and 1925 Galifor-
nin followed suif.

The light oil treatments evolved
in Ovegon and Califoruia were of
two ftypes, the surface treatments
method, and the surface mixing
methad. The early Orcgon work
was eonfined to the surface treat-
ment method, whevess in California
both methods were used, the mixing
method gradually acquiring favor
over the surface treatment method.

The treatment of reetaled roads
by the surface mixing process was

(July 1933) California Highways and Public Works
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mece)y 8 modificetion of the methods
used extensively on natural soil over
an extended period in Stanislaus
County, California. and other coun-
ties of the State. No new principles
were introduced but there was a
change n construction detsils. Wis-
¢consin began using the method in
1923, Nevada and Wyoming experi-
mentally in 1925 and California in
1928,

The first oil mix road on the State
Highway System in California was

construeted in San  Bersardivo
County between Victorvile and
Bearstow jn 1926 nvder the direction
of E. Q. Sullivan, District Engineer.
The roadbed material was of ex-
cellent quality for this type of con-
struction and considerable success
attended the work, which ig still in
fairly good shape sfter twelve years
of service.

The success of the Vietorwville-
Barstow project encouraged an ex-
tensive program of this type of con-

eV ANk

struetion and approxbnately three
thovsand wiles of similar covstruc-
tion have been bwlt on the Califor-
nin State Highway system since that
date.

Ip 1929, however, a section con-
structed that year easterly from
Yermo, San Bernardino Couuty, de-
veloped distress under traffic in a
short time afier constrvetion. The
Matevials and Researech Depairtment
undertook to delermive the couse of
the trouble and F. N. lveem of the

g 1
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department was assigned to the
study. Hveem quickly determiued
that the local aggregate reacted en-
tirely different ip the preseoce of
oil apd water than did the aggre-
gate on the Victorviile project. It
was subsequently learned that the
Yermo matertal had about every-
thing wrong with it that could be
wrong with a material of this type.

LESSONS LEARNED

First it was found that even
though in the desert, the coarse
particles contajumed sufficient wois-
fure 80 that in the surface area
deiermination on which the proper
0il content is based, the fine dust
particles clinging to the coarser pax-
ticles, were not readily screened
through the 200-mesh screen with
the result that not enough oil was
being used. A wixture which at
first appeared vich, quickly dried up
and become dead as the oil slowly
penetrated the film of fine particles
and was absorbed by the rather po-
rous coarser aggregate.

The aggregate hed a greater affin-
1ty for water tbap for oil thereby
resulling m early failure due 1o
raveling or ruttivg ander traffic.
There was Jikewise 8 high swell of
the mixture in the presence of water,
another manifestation of tlie greater
affioity of the sggregate for water
than for oil.

From this and similar experiences
wa3 developed the clause n our
specifications covering the wash test
for determining percentage of fines
and the water asphalt preferential
test for determining the character-
istics of the fine aggregate.

ARIZON A EXPERIMENTS

About the same time, Arizona was
experiencing similar difficulties with
caliche and other typical Awrizona
soils. Severa) tost ruethods were de-
wiscd to detect the gusceplibslity of
oil roads to wmoisture conditrons.
The methods now tn use in the labo-
ratory of the Califormia Divigion of
Highways are modifications of meth-
ods oviginally adopted by the Arvi-
zona State Highway Department
under the direction of J. W. Powers,
Materials Bngineer.

There are two tests for the pur-
pose. The firat, the water asphalt
preferential test igs yoade on a sample
of dust passing a 200-mesh sieve
and determines the water-resistiny
properties of the filler used in the
mixture. The second, the swell test
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* Standard swell test ot Bitumi{nous Mixtures.

Div. of Higbways

is more conclusive as it is made on
9. compacted specimen of 0il mixed
aggregate representing typieal pro-
portions of oil or asphalt as well as
the grading used in actual construe-
tion.

PROBLEM OP AGOREGATES

Bxperience has shown that if filler
dust, which lias a grester affinity
for water than for oil, or aggregate,
which has a high swell when mixed
with oil and subjected to the swell
test. 18 used in oil road construction
trouble may be abnlicipated and,
therefore, our specifications are so
written as to eliminate unsuitable
naterial of this type.

In view of the fact that much of
the local soil in California fails to
pass the water asphalt preferential
and swell tests and has been found
unswited for mixing aspbaltic oil as
evigdenced by failure in service, the
use of such local materials with oil
hus been eliminated with resultant

Materlals & Research Dept., Cal.

higher cost for impor(ing suitable
aggregate.

This gitvation has been the occa-
swon of intense studies both locally
and nationally to develop some meth-
ods of treating these adverse =ojls
50 ay to eiminate sbsorption of mois-
ture through capillarity and conse-
queut swell and disruption.

Two methods have bean developed
which give considerable promise
provided thev are found economicnl
of application or specific projects.

EMULSTFIED ASPHALA STARIDIZATION

The first method to sttain prow-
inence in this field was that of stabi-
lization with emnlsified asphalt.

According to the theory of C. L.
MeKessen :

“Stavilization with emulsifed
asphalt has three definite
objectives:

1. Waterproofing the individoal
soi] particles and thereby ren-
dering the base highly resiat-

(July 1918) California Highways and Public Works



ant to water which wonld
otherwise be absorbed by cap-
illarity.

2. Forming on the sotl particles
an absorbed film of hard
asphalt, of almost jnfinitesi-
raal thickness to give high
frictional resistapce.

3. Obtaining zupporting
sirength on the finished pave-
meént §lab by preserving the
naturelly high cementilious
(dry) strength of clay when
the pavement i3 sobjected to
loug continued exposure to
water.”

That there is considerable merit
in the aze of emnulsified asphalt for
stabilization of many 30ils there ecan
be no doubt yudging by laboratery
teats and the service of several ex-
peritoenta)l projects constructed by
the Division of Highways.

Too short a ime has elapsed, how-
ever, to determine the period of
years over which this raethod of
treatment will be effective and some
801l3 have been definitely deterwined
as being unguitable for such treat-
ment.

The economy of the process must
be studied separately for each proj-
ect and eomparison should be made
with the cost of importing seleated
material with low swell and high
bearing vglue which can be satiafac-
torily mixed with the cheaper road
oils or cutbacks.

CEMENT S0)L STABILIZATION

A second method of stabuization
which hasg attained considerable at-
tention of Jate iz the Portland
cement-soil wix type of constroction.

Here ag in the case of emulaified
asphalt, there is no doudbt but that
capillarity and swell of meany, if oot
most, adverse soils can be destroyed
by admixing Portland cement and
then properly consolidating the mix-
ture with the optimum percentage
of moisture for the densest compac-
tion.

Several experimental projects of
thie type have recently been com-
pleted or are to be constructed on
the California Highway system.

The reralts to date have been quite
satisfactory, slthongh here again, as
in the case of emnlnfied asphalt, the
economie factor ig an irmportant one.
Neither one of these methods of con-
struction have yet been able to com-
pete in cost with oil mix construection
where local soil or aggregate suit
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able for oil mixing is ta be found in
the finished subgrade under normal
construction operations or on a short
haul.

It i3 where the hanl and purchase
price of imported selected material
is high that there may be a real field
for the emulsified aspha)l or cement-

mix type of stabilizatioo and experi-
enee may even ultimately determine
that the greater serviceable life and
traffic carrying ability or stabilized
mixes of thess types Justify their use
even in locations where the cost is
greater than that of a first elass oil
or cutback mix job.

Bay Bridge Revenues Decrease

nccording o & traffic report for Jupe filed by Swale Higbwey Hogincer C. H. Purcel

TRUCK vraffic over the Sepn Franciseo-Oaklend Bey Bridge is conlinuing to fperenss.

with Rtate Director of Public Worke Xarl Lee Kelly.
drop of approximalely $8,700 Jast woath compared to May.

Bowever, roventiez chowed #
A totn) of $360,006.20 was

colected in Sune compared to $378.288.70 in the previous wooth.
Despile a one-3ay shorter moutd, the number of trucks sbowed a guin of 3064 in June

over May, with tetals for the two montbs 85530 and 32,466 trucks respectivaly.
1raller also Ioereased from 1482 n May to 1688 in June.

Truck
Number of freight pounds earried

over the bridge reached an all-time bigh with 92,787,000 pounds tmusported, bringlng the total

to datz (o 1,176,231.900 pounds.

Tolls aud freight rates were lowered on May Orst from

76¢ per (ruck to 60¢ and from 3¢ per one huodred w 2¢.
Average vebicles per day also showed ao iocreage, although the total oumber of

vehiclea fell below the May figuro due w a shorter moutb in June.
wos 29,808 as compared with the previous mouth's DOgore of 28,G88.
vehides waa 714.178 for June and 731.079 for May.

Last month’'s average
Total uumber of
Jupne traB¢ brought the total number

of vehicles croxing the bridge since its opening November 12, 1986, to 14,611 504,

Comparxtive fignres follow :

Passenger autamablles __..__.____ _______  _____

AV CLAlIBFE o e
Motorcycles . . . . ..
Tricars ._____

Truck trallers ____
Yotal vehicles .. __ _ .___.

Total

BXLrd DASRENYErSs - mmm— e mnm mmm—————— e
Frelght by, - e -

California Highways and Public Works (July1938)

Total Totat Since

May June Opening
............. 665,863 631,463 13,822,490
— 1,082 1,378 22,822
S 2,748 2,736 49,562
1,137 1,002 5,122
____________ 11,389 11,273 167,133
_________ - 32,468 35,830 488,951
____________ 1,482 1.888 29,833
_________ 731,07% 744,173 14,511,804
____________ 208,252 204,297 3,308,017
cmma-- 18,074,417 92,797,000 4,176,231,909
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Pioneer Road

Unit Modernized

(Continned (rom page 10)

the Sacrswenio Chamber of Com-
ngerce.

A3 wes mentioned in & previous
articde in the Decermaber, 1937, jssue
of this magazine, this new coustrue-
von is approximnately 4.3 miles in
length, about 3.9 miles shorter thsn
the old route. The new alignment,
with a winimuw radivs of curvature
ot 1000 feet, elroinates many sharper
curves, some with radiy shorter than
100 feet.

The sorfacing on the project con-
sists  of plant-mixed bituminous
treated crushed vock, 22 feet wide by
0.25 of a foot thick, on a crusher run
bose 23 feet wide by 04 of a foot
thick. The grading and surfacing
cosl approximately $190,000.  The
contractor was Hemstreecl snd Bell
and Mr. J. DD. Greene and Mr. H. T
Sherwood iere the resident engineers
for the State.

I'he Webber Creek bridge, over 100
feet high angd 322 feet long, is of the

Contract for 75,000
Barrels of Cement

Bids were recently opened in
Washington, D. 0., for 75,000
barrels of finely ground stand-
ard portland cement for Qen-
tral Valley Project consiruc-
tiom.

This is the largest cement
order to date on the Central
Vallay Project. The cement
will be used for work on the
Kennett and Delta Divisions,
with 80,000 barrels destined to
Coram and 20,000 barrels to
Redding, in Shasta Oounty, end
13,000 barrseis to Antioch and
12,000 barrels to Neroly, in

Contra Costa County.

reinforced concrete girder type. A
graceful span, blending well with the
surrounding ¢ountry, il was built con-
currvently under a separate cootract
at 8 cost of about $41,000. The con-
tractor was the Campbell Construc-
tion Company and the resident engi-
neer for the State was Mr, J. H.
Born,

Harry A. Hopking, Aeslatant Public Works Dirsctor, astisted by Ed Willis, High-
wey Maintenancs Superintendent, snips ribbon barrier on new Plaagrville Highway
as Henry Bartan, pioneer stage driver, drives ancient atage coach through it.
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New Foothill
Highway Link
Is Dedicated

By A. EVERETT SMITH
Assistant Highway Engineer

MID s picturesque and histori-
csl setting on June 3, Governoy
Prank F. Merriam, accompanied

by Ear}l Dee Kelly, Director of Public
Works, and Harry A. Hopkins, As-
sistant Djvector of Publie Works,
dedicated the final link of the four-
lape Foothill Boulevard to the vse of
the traveling public.

The dedication was beld beside the
Madonna of the Treus statue located
at the inlersection of Fuclid Avenue,
nationally famed for jts beauty, and
the Foothill Boulevard which carries
& large volume of business and recve-
ationa) traffic and is especially noted
ag the longest four-leme highway in
California.

Followng an address given by Gov-
ernor Merriam, who was introduced
by C. E. Grier, chairman of the
county boacd of sapervisors, 8 short
talk was given by Director Kelly.
Other speakers for thig occasion were
Godfrey A. Andreas, Assemblyman;
Dr. C. G. Houston, Director of Cali-
fornia Safety Council; Franklin Low-
vey, Executive Vice President of the
Safety Couneil; E. Q. Sullivan, Dis-
trict Highway Dngineer; and J. B.
Qill, President of the [Moothill Boule-
vard Association. Rollin L. Leman,
President of the Upland Chamber of
Commerce, presided.

Completing his rddress, Governor
Merriam sywmbolically opened the
highway to s new erp of traffic when
he walked to the center of the boule-
vard and cbpped s ribbou barrier.
Thus, with years of planning and
building, this route has advanced
from 2 mere farm road to a modern,
fonr-lane, divided highway.

This finsl Jink of the four-lave
Foothill Boulevard extends from ihe
Los Angeles County Upe at Claremont
easterly over Highway Route 66 to
San Bernardino, & distance of twenty-
ove miles. The contract covering this
juprovement is in the finul stage of
construction, The work is being done
by tbe United Concrete Pipe Corpo-
ration, contractors, under the inspec-
tion of J. M. Hollister, resident engi-
neer.

(yuty 1933) California Highways and Public Works
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To obtain this width of highway,
the existing asphaltic conerete pave-
ment, completed Lo a thirty-foot width
in 1929, wes by this project widened
to a width of forty-six feet by placing
an additional sixteen foot width of
asphaltic concrete pavement. The
forty-six foot width of surface bears
two ecastbound and two westbound
traffic lanes, the two ingide laves be-
ing sepavated by a central dividing
strip four feet v width, 'n line with
recent State highway practice in con-
structing four-lane, divided highways.
Fach ipside lane is eleven feet in
width, and each outside lane is ten
feet in width bordered by an eight-
foot shoulder of oiled road-mix sur-
face treatment.

The placement of the additionsl six-
teen-foot width of pavement and
shoulder construction necessitated the
extension of numerous existing corru-
gated metal pipes, reinforced concrete
box culverts, and reinforced concrete
bridges.

Greztest care was used in the de-
gign to avoid cntting down trees.
Three hundred palm trees were re-
moved and replanted where they
were too close for safety. Pavement
widening was designed for place-
ment on alternate sides of the exist-
ing pavement in such manner as to
preserve the magmificent palm and
eucalyptus trees that adorn this high-
way, withont seriously saerificing
standards of alignment.

At areas where ecurbs were con-
strueted, the distance from center line
to curb was inereased approaching
street jntersections to give a maximmum
of visibility at these points.

Intersections from side roads were
paved to give free access to the high-
way and to prevent mud from being
tracked outo the highway, thus gnard-
ing against it being slippery in wet
weather.

Calsfornia Highways and Public Works (july 15:1)

Governor
Frank F.
Merriam,
with
Director of
Publie
Works,
Eearl Lee
Kelly, J. B.
Gill, and
Jittle Joan
Andreas,
dedicates
new four-
lane link of
Foothill
Boulevard,
shown
above.
This route
will provide
a means
of rapid
iransporta-
tion
between
the Los
Angeles
Metropoli-
tar area
and 8an
Bernardino,
from which
point
transconti-
nental
highwsys
pass
through the
Imperial
Valley, the
Colorade
Desert, and
the Mcjave
Desert.
Also,
from this
point, roads
lead
directly
to the
popular
mountain
resorts
located
nearby.

Lower
photo
courtesy
Los Angeles
Exarminer.
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Decrease of $4,300,000 in Federal
Aid to California Highway System

By R. F. REYNQOLDS, Assistant OFice Engineer

signed tbe Federal Aid High-
way Act of 1938 on June 8.
This act authorizes the expenditure
of $349,500,000 in Federal aid to the
states and territories for highways
during the two fiscal years between
July 1, 1939, and June 30, 1941,
Funds appropriated by Congress
under this act provide the following
amounts for the several road classi-
fications eligible for expenditure of
Federal money:

Regular Federal Aid.__$215,000,000
Sec. or Feeder Roads__ 30,000,000
Grads Crogs. Elimination §0,000,000

PRESIDENT ROOSEVELT

Public Lands_._________ 3,000,000
Forest Highways_______ 23,000,000
National Park Roads___ 23,000,000
Indian Roads .. —__ 5,600,000

$349,500,000

Califorpia will receive a total of
about $18,500,000 from these Ted-
eral funds for highway construction
for the two fiscal years ending June
30, 1940, and June 30, 1941. Of this
sum approximately $11,350,000 will
be expended under the direct super-
vision of the California Division of
Highways for construction of high-
ways and bridges and the elimination
of hazards at railroad grade cross-
ings.

The sums anthorized for appor-
tionment to California. by this act
are approximately $4,300,000 less
than the total sums which previously
were allocated for the two figeal
years ending June 30, 1938 and 1939.

The effect of this $4,300,000 de-
crease in Federal apportionments will
necessitate the curtailment of an equal
amount of impaortant highway con-
struction and grade crossing elimina-
tion.

The action of Congress in decreas-
ing Federal authorizations for high-
way construction was mainly brought
about by the apparent inability of
the majorily of states and territories
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CALIFORNIA AHEAD OF
ALL STATES IN NUMBER
OF MOTOR VEHICLES

At the close of 1937, 0Oali-
fornia led all states in the
Union in the number of regis-
tered motor vehicles of all
types and in the number of
pleasurs motor vehicles regis-
tered, according to Howard
Deems, Registrar of the State
Motor Vehicle Department

New York dropped into sec-
ond place last year on the hasis
of these comparable figures:

Now York California

registered
mofor ve-
hicles ___2,640,678 2,857,233

Al types of
registered
pleasure
cars .____ 2,207,906 2,318,341

Deems received his New
York figures from Commis-
sioner Hartnett of the New
York State Motor Vehicle De-
partment.

F| All types of

in the Uuvion to promptly expend
previous Federal apportionments. In

Regular Federal Aid Funds.__________
Secondary or Feeder Funds_________
Grade Crogsing Elimination Funds__.
Public Lands Funds__ . ___________

this regard, figures relessed by the
Bureau of Public Roads on April 30,
1938, showed that all but eight states
cut of the total of fifty states and
territories had balances of regular
Federal aid available for programmed
projects in an amouut Jn excess of

their latest apportionment of regular
Federal aid for the fiscal year ending
June 30, 1939.

CALYFORRIA’S POSITION

Of these eight states, Calilornia
ranks first, in that its available unob-
Jigated regular Federal aid amounted
to only 70 per cent of the total for
the fiseal year ending June 30, 1939,
and with approximately a similar
percentage of fime remaining before
the 1940 apportionment of regular
Federal aid will become available.

This would judicate that hy Jan-
vary 1 of 1939, California will have
obligated all of its regular Federal
aid and will be awaiting the wuext
apportionment provided by the Fed-
era] Aid Highway Act of 1938.

It is also contemplated that before
the expiration of the fiscal year end-
ing June 30, 1939, Califerma will
have obligated its entire apportiou-
ment of secondary or feeder funds,
Federal ald grade crossing elimina-
tion funds and public lands funds
and be in a position to immediately
place under way projects Lo be fi-
nanced from these apportionments.

A comparison of the funds allo-
cated under the Act of Juune, 1938,
with those previously granted to this
State by the Aect of 1936 is shown
in the following table:

Totals for
fiscal years
Ending June 30,
1938 and 1938

Totals for
fiacal years
ending June 30,
1240 and 1941

apportioned estimated
________ $9,693 488 $8,100,000
________ 1,918,898 1,140,000
________ 3,700,209 1,825,000
________ 474,837 287,000
________ $15,687,232 $11,352,000

In addition to the above, the esti-
mated apportionment for California's
Forest Highways in amount $1,810,-
000 1s a reduction of approximately
$400,000 below the total snm of $2,-
200,000 as recesved for the fiscal years
ending June 30, 1938 and 1939,
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Vangusrd of automobile caravan at dedication of Atescadero-Morro Bay Highway in San Luis Obispo County.

Open Atascadero-Morro Bay Highway

By EDWARD J. NERON, Deputy Director of Public Works

T 11:00 O'CLOCK oun Jupe
A 19th, in San Luis Obispo

County, there was held 1o
besutiful Atascadero Creek Canyon,
the dedication celebrating the com-
pletion of {he Atascadero-Morro Bay
highway on Route 125.

This road crosses tbrough a low
gap in the Saata Lucia wmountains
over one of the most accessible passes
m that range. The ceremony was
held at one of the several bridges
crossing Atascadero Creek and was
orgavized under the joint suspices of
the Morro Bay and Atascadero cham-
bers of commeree.

Dr. Victor Ward of Atescadero was
master of ceremonias which were
opened by introduction of State and
county officials and of citizens who
had played their par{ in the sattain-
ment of this highway. Chairman H.
R. Judah of the Califorvia Highway
Commission made the principal ad-
dress and, following a talk by State
Senator Chrig Jesperaen, Mr. Judah,
assisted by two charming bathing

maids of Maorro Bay, Miss Dvelyn
Young and Miss Peggy Price, cut the
ribbon barrier and formaslly opened
the highway to the publiec.

DIRECT ROUTE TROM VAULEY

This sectian of highway (U. 8.
Route 466) lies between ibe main
coast road betweea San Francisco and
Los Angeles, U. 8. Route 101, and the
geenic coast road between San Luis
Obispe and Monterey, the Roosevelt
Highway. It also affords the most
dicect route from the populous por-
tion of San Joaquin Valley to the
ocean, particularly from that area in
Fresno, Tulare, King and Kern eoun-
ties. With the further immprovement
of the highway leading to the valley,
this route )s destined to become very
popular with the valley residents.

The present contract has a length
of 2.8 milea aud was constructed st
a cost of $155,000. It bas a roadbed
width of 26 feet with a roadmix type
of surface. 7There are three bridges
on the projeet. The winimum radius

California Highways and Public Works (july 1535)

of curvature is 350 feet with a maxi-
mum grodient of 7%. Because of the
very crooked alignment of the road
which is replaced, there is & saving in
distance of 1.1 miles. There has been
previously expended oan the highway
between Atascadero and Morro Bay
the surm of $230,000.

SCENERY PRESERVED

In the location of the highway, par-
ticnlar pttention was given te the
presarvation of natural scenery along
the route. Alignment and grades
were 80 established as to make accessi-
ble the wany picnic and reereational
areag along Atascadero Creek.

Widened right of way was obtained
et sueh points by donations from San
Luis Obispo County, the Atascaders
Development Association and private
cityzens, thus preserving to the publie
for all thoe these very attractive
parks. Geo. K. Thompson & Co. were
contractors and the road was built
urder the supervision of H. J. Dog-
gart, Resident Eugineer.

(Continved on page 25)
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Important Condemnation Decision

(Contlnuad from page 7)

gressional grant, and it was necessary
to determine: Whether the railroad
company was enlitled to compensa-
tion equal to the current warket value
of adjoining properties for that por-
tion of the railroad rizht of way and
station grounds, etc., which was
sought to be condemned, ov damages
based on the extent of mterference
with the right of use of the railroad
right of way by the vehieular bigh-
woy.

The appellate court decided thati
portions of the lands sought to be con-
demaed were parts of the Southern
Pacific right of way and statiou
grounds extending southerly from
Goshen Junction tbrough the city of
Tulare, in Tulare County. It was
further foungd that the grant by Con-
gress to the Sonthern Pacific Rail-
road Company covered bonuvs lands
and rigbt of way which lay in Secs. 3
and 1) o the city of Tulare. The
gravt of the railroad right of way
also carrvied with it additional londs
to be used for station gronnds, rma-
chine shop, roundbouse, water tanks,
and other adjuncts necessary to main-
taining and operating a railroad.
The areas to be occupied by these lat-
fer appurtenances were never defi-
nitelv gefined by the congressional
grant or the roaps used io conjunction
therewith. As a result it was impos-
sible to delermine the extent or area
of the station groonds, machine shop
ond rouundhouvse reservation in tela-
vion to the right of way.

STATE’'S CON'CENTION

The State maintained that the rajl
road company had rerely an ease-
ment or hmited fee made on 2n 1m-
plied condition of reverter iIn the
right of way, ag well 48 in the station
grounds, voachive shop ard round-
house reservation, and therefore could
not alienate said lands to other than
highwsay departroeats. The situation
was further coroplicated by the faot
that the rsilroad company had been
granted a land patent to the atoresaid
odd-numbered bonus sections 3 aund
11, and the railroad company main-
tained that the patent vested a ““fee"’
rather than an “‘easement’’ i the
railroad right of way, station grounds,
machine shop and roundhounse reser-
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vation. which the land grant ovee-
lapped.

Tue appellate court held that the
railroad corapany acquired litle to its
right of way angd station grounds in
the esty of Tulare under the acl of
Congress, angd that jts title was of
limited fee maade on an implied eondi-
tion of revertec: that the subsequent
patent to the two odd-numbered sec-
tions added nothing to the estate it
held in the right of way and station

arounds, and that the Jand Qdescribed .

in the patent not within the right of
way aod station grounds was ownped
by the railroad company in fee siru-
ple with all of the righls of private
ovenetship.

COURT’S PINDINGS

The conrt further found that the
railroad company was entitled to ibe
reasonable matrket value of the prop-
erly taken which was owned in fee by
the railroad, but as to the property
which the railroad compavy did pot
own in fec (railroad right of way,
station grounds, ete.) it was eatitled
only to compensation for the damage
which the vse of the property taken
by the highway departmeul would
cause to the right of wuy use by the
callroad company.

The jostant case is one where the
right of way sought to be condemued
Jay parallel to and extended lougi-
tudinally with the railroed right of
way, snd this court held, as in the
previous case of City of Lioa Angeles
vs. Allen, 32 G. A. 553, that the right
to condemn lougitndinally is very
different from the mere right to cross,
for in the one case the rights of the
railroad company may be materially
jmpaired, while 1n the other, tbe tak-
ing is such that both nses con stand
together. The railrcad company,
therefore, was euntitled to have the
court getermine tbe amount of com-
pensation for the dimivution in value,
i§ any, of the railroad company’s
right of way where the property is
subjected to a concurrent use for
both vehieular angd railroad traffic.

This case was handled throvghout
by two members of our lezal staff,
Lincoln V. Johnson and Holloway
Jones, and they are entitled to a great
dea) of eredit for developing the point
upon which the decision was based.

Gas TaxDiversion
Costs Bay State
Loss of $472,862

HE Depertment of Agriculture
has announced its finding that

Massachusetis has djverted
State motor vehicle revenues to othar
than highway purposes in such man-
ner as to make necessary the with-
holding of $472,862 of the Federa)-
aid apportionment of $3.J71,423 for
the fiscal year endmg June 30, 1938.

This aclion is raade mandatory by
the Hayden-Cortwright Act of 1934
which requives that Federal-aid funds
be withheld [rom any State using the
proceeds of Stale motor-vehicle regis-
tration fees, gasoline tuxes and other
special taxes oo motor-vehicle owners
and operators for other than highway
purposes i an amount greater than
was beiag so used prior to June 18,
1934. The amount to ke withheld
raay not exceed one-third of the ap-
portiononent for any fiscal vear.

Massachusetts autborities were noti-
fied in October, 1937, that a study of
the State's disposition of motor velij-
cle revenues disclosed an increased
use for won-highway purpases subse-
quent to June 18, 1934. The State
was called upon to show why a pen-
alty should not be applied. A show-
ing that could be sccepted under the
provisions of the law has not been
made and the funds in question have
not been restored for highway use.

Under shnilar circumstances $250,-
000 was deducted from the apportion-
ment to New Jersey for the fiscal vear
1937. Maryland, Penasylvania and
Georgia were found to have used
motor vehicle ravenues for non-high-
way purposes to 3uch an extent as to
require Federzl action. Maryland
and Pennsylvania have restored the
required amovunts to highway funds
and vo further action is to be taken.
Georgia officials bave given assurance
tbat they will follow a simjlar course
but have not yet done so.

PAN AMERICAN ROAD CONGRESS

Elaborate preparations are being made in
Sanuago, the Capitol ot CbSle, for Lhe Third
Pon American Roud Oongress to be held
in that city duoving the first two weeks in
September of this year.

Chjle is one of the moar progressive of
(he South Americun republies in the develop-
ment of ite bighway ayscem and especially of
its portion of the Pan American Highway.
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Oity of Petalums, California
June 15, 1938.

Col. Jno. H. 8keggs,
Digtrict Engineer,
Division of Highways,
State Building,

San Francisco, California.

Dear Sir:

May | take this opportunity of telling
you how pleased the citizens of Petaluma
are with the marking of Route Na. 101
through this city.

The work was accomplished with cour-
tesy and precision, and with a minimum of
inconvenience to our local people and the
traveling public, Mr. Nelson had his crew
of painters cammence thair wark at day-
light, marking all of the business district
during the hours when trafic was light.
The pedestrian marking was done under
the supervigion of Mr. Moore of ¢he
maintenance division and that work was
also carried an maost efficiently.

Since the lines have been painted, giv-
ing four lanes for trafic and two for
parallel parking, we notice that the
through traffic has been handled much
more efficiently, there being no congestion
in the city, sven over the last week end
when traffic was heavy. This is most
gratifying to us and | know it will be te
your department.

There has been so much favorable com-
ment since the painting of the traffic
lines that | just wantad you to know that
the public doss appreciate the work of the
organlzation undar your jurisdictian.

Sinceroly yours,

{Signed) J. S. WOODSON,
Mayor, City of

Petaluma.

UNITED STATES POST OFFICE
Coachella, California

California Highway and
Public Woeorks

P. 0. Box 1489

Sacramento, Calif.

Gentlemen:

1 would be very much pleased if you
will place my name on your mailing list
for your magazine “California Highways
and Public Werks.”

| find the magazine very interesting and
of an educational value as te what bene-
fits we ara getting from the department,

Thanking you, | am

Very truly yours,
W. R. MoCutchen,
Postmaster, Coachella, Calif.

Bank of America
San Diego, Califernia,

California Highways and Public Works
Journal,

P. O. Box 1499,

Sacramento, California,

Dear Sir:

For the last twos years, | have kecn
fortunate in receiving the monthly maga-
zine of ‘‘California Highways and Public
Works.” May | at this time express my
gsincere thanks and apprecfation for this
courtesy shown to me.

You have a splendid magazine. It is
historical, educational and iz far reaching
in acquainting the public of the develop-
ments of California’s highways and na-
tural resources.

The magazine has been very helpful to
me in presenting views of California’s
growths.

Thank you again, and wishing you every
success, | remaln,

Sinocerely yours,

(8Bigned) A. V. MAYRHOFER,
Assistant Vice President.

Berkeley, California,

California Highways and Public Works,
Saoramento, California.
Gentlemen:

Through the courtesy of an enginesr
friend of mine, 1 have been receiving your
magazine for the past sevaral months and
| wish to take this opportunity to thank
you and express my appreciatian for ybur
publication.

Of the many magazines that | read, |
veally look forward to roceiving the “Cali-
fornia Highways and Public Werks” each
month.

The phatography in particular is excel-
lent and | believe your magazine to be
one of the best edited.

Yours very truly,
(Signed) R. P. NEWCOMB.

A. Russell Berti

California Highways and Public Works,
Department of Public Works,
Sacramento, Calif.

Gentlemen:

Will you please put ma on your mail-
ing list for your pubklication, California
Highways and Public Works.

| intend to use it in my work in the
Department of Economics at the Univer-
sity of San Francisco.

Sincerely,
(Signed) A. RUSSELL BERTI.
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Redlands Horticultural and Improvs-
ment Bociety
Redlands, California

Mr. E. Q. Sullivan,
District Highway Engineer,
San Bernardino, Califoraia.

My dear Mr. Sullivan:

On behslf of the Redlands Horticultural
Society and the Beautification Committee
of the Redlands Contemporary Club, we
with to express our appreciation of the
manner in which the widening of the
Foothill Boulevard is being carried on.
It is a pleasure to all of us who travel on
the highway to see the nobla ranks of
trees, eft intact to give continuad shacde
and beauty; and to find in the road
ocoasional graceful curves to break the
monotony of the straight-away.

Too often, necessary road improvemants
have bean mads at the unnecessary sacri-
fice of the beauty of the landscape. You
are achieving a happier result,

Very sincerely yours,

EDWARD H. BRENAN,
President

KATHERINE FIELD HOTCHKI(SS,
Corresponding Secrstary
Redlands Horticultural Sooiety,

BELLE B. DIBBLE,
Chairman

EDITH A. FINLAY,
Co-Chajrman

Beautification Committee of the

Redlands Contemporary Club.

UNIVERSITY OF CALIFORNIA
AT LOS ANGELES

Editar,
California Highway and Public Works,
Sacramento, California.

Dear Sir:

Thank you for your generous response
to our requeat to be placed on your mail-
ing list for California Highway and Pub-
lic Works. Thia periodical will indeed be
a valuable addition to ocur collection and
we shall look forward to receiving the
monthly isaues.

Very truly yours,

EVELYN HUSTON, LIBRARIAN,
Bureau of Governmental Research,
Tather: (after son had taken cnormous
bite) Another bite like that and you'll leave
the table.
Son: Another bite like that and I'll be
through.
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Flood Damage in Modoc County
Prevented by State Engineers

By T. R. SIMPSON, Senior Hydraulic Engineer

HE severe floods and tremen-
dous ruun-off during the winter
of 1937-38 caused mounting

bazards to life and property in Modoc
and Lassen counties during last May.
Several full reservoirs had yet to
stand the load from spring thaws of
melting snows from ligh mountain
ranges. The most sericus threat in
this locality was the filing of the
Tule Lake Reservoir and the impend-
ing failure of the Cedar Creek levee,
which in turn rendered unsafe the
West Valley Dam located downstream
therefrom in the Pit River watershed.
The United States Forest Service
established a portable radio broad-
cast and recelving station at the Cedar
Creek levee on Tule Lake Reservoir
a8 soov as the dangerous condition
was disecovered.  Another broadeast
and recelving station was installed at
the Madeline Tunnel Portal on the
reservoir and the station at the Forest
Service warehouse in Alturas was kept
open at all hours to receive and send
messages to the reservoir. All resi-
dents iz the vicinity of Alturas who
had ordinary short wave receiving
sets kept tunmed in on the progress
reports that were made hourly,

RADIO BROADOASTS

These radio broadcast stations were
installed primarily to give rapid
warning to the residents in the dan-
ger zone in case it was neccessary to
evacuate the area. The State High-
way Patrol had an officer stationed
at the West Valley Dam to look for
any sudden rise in the water flowing
through the spillway. The storage
capacity in the West Valley Reservoir
above the spillway crest would prob-
ably absorb the load, in the event of
failure of the Cedar Creek levee, for
at least two hours before overtopping
the West Valley Dam.

Several residents of South Fork
Valley walked and rode horseback to
inspect the Cedar Creek levee prior (o
the arrival of dirt-moving equipment
on the job. They considered the cou-
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ditions so threatening that children
were withdrawa from schoo] and kept
on high ground. Many thousands of
livestock were moved from the low-
lands and the city of Alturas was a
buzzing hive for a few days with a
large portion of the populace ready
to stampede on slight provocation.

Tule Lake Reservoir occupies the
site of aun old leke v the northerly
portion of Lassen County within the
Pit River stream system. Prior to
last winter, the east shore of the lake
was separated from the channel of
Cedar Creek by a low divide, or lip,
about six feet high and 200 yards
wide. The lake, which has s water-
shed of 34 square miles, naturally
tributary thereto, has never filled and
spilled over the lip into Cedar Creek
since the time of settlement, more
than 50 years ago.

50-YEAR OLD DAM

The natural inflow into Tule Lake
normally evaporates each year leaving
. natural meadow on the lake bed em-
bracing nearly 2000 acres. The nat-
ural water suply, however, was in-
adequate to insure a good crop of
meadow pgrass each year. Conse-
guently about 50 years ago the water
supply was augmented by diversion
from Cedar Creek by means of a dam
and canal leading oun a slight grade
over the east hp into the )ake.

The Tule Lake Ranch was con-
verted into a reservoir in 1902 by
meaus of ap earth levee 600 feet long
constrneted across Cedar Creek a
short distance below the old diver-
sion canal.  The levee was higher
thaun the east lip of the lake and was
constructed for the purpose of divert-
ing all surplus waters of Cedar Creek
over and above the capacity of the
canal into Tule Lake. This resulted
in 46 square miles of additional watex-
shed being made tributary to the lake.
At the sawe time a tunnel was coro-
meneced through the west lip of the
Jake and completed two years later.
The tunnel serves to release water

from the lake for irrigation purposes
on 1400 acres in the vicinity of Made-
line, which area is within the Great
Basin and outside the watershed of
Pit River,

TREMENDOUS RUN-OFF

The flood in December, 1937, eroded
away the east lip of Tule Lake and
allowed the waters therein to back np
against the Cedar Creek levee. The
tremendous run-off during the winter
of 1937-38 from the tributary ater-
shed had filled the lake to a depth of
14 feet representing a storage of 35,-
000 acre feet early in May. The
Cedar Creek levee is in a remote and
inaccessible locality and no one ever
goes there during the winter and
spring seasons. It bad never oc-
curred to anyone that high water
might be a source of danger in this
area because the reservoir had never
been more than half full even after
an accumulated catchment of three
years water supply in comparatively
wel years from 1902 to 1905.

The dangerous coundition of the
Tule Liake Reservolr was accidentally
discovered by a range rider several
miles away who happened to have a
view of it from a higher elevation on
the Warner range of mountains. He
immediately informed the South Fork
Irrigation Distriet of the advisability
of an inspection of the Cedar Creek
levee.  The irrigation district owmns
the West Valley Reservoir 1o which
Cedar Creek s tributary about 8 miles
below Tule Lake Reservoir.  Three
of the landowners in the district made
an inspection of the Tule Lake Reser-
voir on May 6th. A night letter was
received from them the following
morning by the State Euvgineer re-
questing an immediate inspection of
the alarming appearance of the Cedar
Creek levee. "The owner of the res-
ervoir is away on a tour of Europe.

The writer, who was in Alturas at
that time on adjudication and water
distribution work for the Division of
Water Resources, was contacted by
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View of new Tule Lake Reservoir levee which was raised six feel under emergoncy construction to prevent ita destruction aand con-
sequent wiping out of West Valley dam snd flocding of Alturaa.

telephone and dispatclied ta make an
immediate investigation to determine
it an emergency existed on Tule Lake
Reservoir.

It was found that the freeboard
between the top of the Cedar Creek
levee and the water level in the reser-
voir ranged from only 8 ta 16 inches.
The totzl inflow into the reservoir at
that time was 10,500 miaers inches
and no water was runnimg oul. It
was discovered that there were two
cave-ins of the old timbered section
of the Mudeline Tunne) that had the
outlet portal completely blocked
Also the shaff down to the outlet
gate at the intake portal of the tunnel
had caved in and was filled with
debris. There was thus no way of
immediately releasing any water from
the reservoir which was not equipped
with a spillway.

DANGEROUS CONDITION

From snow surveys thal had re-
cently been made on the Warner
range of mountains, an additional
run-off of about 8000 acre-feet was to
be expected from melling snow on the
80 square miles tributary to Tule Lake
Reservoir before the eloge of the cur-
rent run-off season. It was also prob-
able that additional run-off would oc-
cur from storms during the remaining
period of flow from melting snow. Tt
appeared cectain from the existing in-
flow onto the six square miles of water
surface covered by the reservoir that
the Cedar Creek levee would be over-

topped with water \ithin a week
even with the outlet tunnel releasing
at full capacity of 3000 miners inches.

The West Valley Reservoir, iato
winch the Tule Dalie Reservoir would
empty in the event of failure of the
Cedar Creek levee, was filled to capa-
city of 18,000 acre-feet and water 18
inches deep was running through the
spillwvay. The West Valley spillway
has a capacity of about 300,000 miners
inches, but it was vever desigoed to
carry the load of failure of the Cedar
Creek levee, The Cedar Creek levee,
was constructed of loose materia), had
more than 100 leaks slong the base
of the fill, each aboul the size of 8
pencil,

It was possible for tha entire
Ievee to slnice away in & short time
if it was overtopped with water, thos
releasing a gtream 600 feet wide
and abont 10 feet deep into the West
Valley Reservoir. Such a load
would certainly overtop the West
Valley Dam geveral feet. The West
Valley Dam, which is 80 feet high, is
an earth-fill structure and of course
wasg never designed to be overtopped
with water.

EMERGENCY SWORK STARTED

The channels of South Fork of Pit
River and of Pit River Dbetween
Likely in Modoc County and Muck
Valley in Lassen County were al-
ready filled and overfowing with some
resultant property damage during tbe
first two weeks ip May. The release
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of any additional stoved water at that
time would have caused heavy prop-
erty damage. A sudden failure of
the Cedar Creek levee and the simul-
taneous failure of the West Valley
Dam waould ecause a disaster tao ter-
rible to contemplate in the grave haz-
ard 1o the lives of the restdents along
the valley Hoor in Modoc and Diassen
Counties, including the Towns of
Likely, Altaras, Candby, Lookout, Bie-
ber snd Nubieber and possibly even
farther downstream.

Work was commenced immediately
on ¢leaving the Madeline Tunnel
which wss opened in 48 hours at foll
capacity. However, the inflow into
the reservolr was more than three
times the rate of release. It was not
known as to whetber i was even pos-
sible o0 push throngh to the Cedar
Creek Jevee with s caterpillar and
heavy dirt-moving equipment dune to
tbe rouvgh terrain with numerous
mershy spots Lo ¢ross. However, it
was necessary 1o get such eqnipment
on the job in order to move 15,000
cubic yards of earth onto the levee
within the limited time available to
relieve the emergency.

C. C. C. GIVES AID

A ox-horse team with a plow and
scraper was immediately sent to the
levee to commence filling in the low
places. The services of the Juniper
Flat C. C. C. Comp near Likely were
enlated in the emergency. This camp

(Continued on page 25)
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This photograph of Big Creek bridge on Carmal-San Simeon Highway shows unique type of construction.

Big Creck Bridge Is Unique

F. W. PANHORST, Bridge Engineer

N UNUSUAL BRIDGE i3 now
A being built at Big Crack on the
San Simeon Highway about

fifty miles soutb ot Carmel.

This bridlge is unusual in that the
end spans, or arches, are held back
by the main portion of the bridge
and are not supported by the ground.

At the point where Big Creek emp-
Lies into the ocean the Nighway gride
is aboul 90-feet above the bed of Lhe
creek.  To span the canyvon a bridge
over 500-feet Jong was required.

At the ends of the bridge is 2 large
amount of loose rock of a character
which is uwunsuitable as foundation
material for the ordinary type of
bridge. To cowstruct a supporting
pier for the ends of the structure
would have heen uneconomioal and

{ Twency-four}]

unsgafe, gince preliminary invesiigs-
tion indicated thet the material
would undonbiedly slide. To over-
come this difficully the end spans are
tied back to the middie portion of
the bridge which rests on three large
piers so constructed in the solid
materal a8 to provide permanent
firm anchorage.

TWO CENTRAL SPANS

The structure consists of (wo cen-
tral spans open. spandrel arches each
177-feet, 6-inches jin length. At
either end of these arches there is an
81-foot, 6-inch cantilever, or tied-back
arch, and a 34-foot, 6-inch concrete
girder span. The bridge will provide
a 24-foot roadway between curbs.

In general appeavance, the strue-
tare will be somewhat similar to the

otber conerele arches between Carmel
ang Big Creek, such as the siruetures
al Rocle Creek and Garrapadis Creek,
The end spans of the arch, instead of
resting on abutwents, are supported
by steel eye-bars which extend the
full length of the arch span and are
lacated in the outside girders. The
stress in the eye bars is transmitted
from he cantilever arches—or the
end span arches—by means of struc-
tural steel brackets around which the
¢onerete 15 poured in the arch rib.
The stcel ties are prestressed for
full dead load by reans of toggle
Jomts and 125-ton hydraulic jacks
which are placed at the center pier.
Wheo tbere is no live Joad, such as
highway traffic, an the bridge, the end
'spens are tied through the bridge to
each other and balance themselves.

(Continusd on page 28)
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Atascadero-
Motrro Bay
Highway

(Csanlinued from page 13)

Completion and opening of the
project makes available another scenic
and serviee road for San Luis Obispo
and the San Joaquin Valley counties.

PROGRAM OF SPEECHES

Following the dedication ceremo-
nies, a luncheon was served to State
and county officials and interested
citizens of San Luis Obispo County at
the Morro Beach Inn at Morro Bay.
After the luneheon, at which Dr.
Ward presided, addresses were made
by H. R. Judzh, Chairman of the Cali-
fornia Highway Commission, and by
Tdward J. Neron, Deputy Director of
Public Works, representing Governor
Merriamm for the occasion. Brief
talks were made by Claude Arnold.
Chairmwan of the San Luis Obispo
County Supervigors, A. L. Terrini,
County Supervisor, Superior Judge
T. A. Norton, Phillip A. Stanton and
Paul G. Jasper of the California
State Highway Commission, Mayor
Newell of Ventura, State Senator
Chris Jespersen and by various eiti-
zens of San DLuis Obispo County.

Congratulations were exchanged
between the visiting State officials and
county residents on the cooperative
etforls eulminating in the completion
of a highly desirable addition to the
State Highway System.

NEW 800K ON DAMS ISSUED

Dams. control worlks and special éngineer-
ing investigations of the Bureau of Reclama-
tion are deseribed in detail in a new book
entitled “Dams and Control Works” pub-
lished by the Department of the Interior,

Chapters are devoted to the design, and
the coustruction of such outstanding struc-
tures a8 Boulder, Grand Coulee. ang Imperial
damg, and special arficles written by experts
of the Bureau of Reclamation staff are de-
vated to “High Pressure RKeservoir Outlets,”
in the design and improvement of which the
Bureav has had a large part, “Temperature
Contro)l of Mass Concrete in Large Dams,”
and other gimilar topics.

Of particular interest to engineers and
stidents, the various descriptions and dis-
cussions are illustrated by photographs and
engineering drawings.

“You scem very happy.”

“I am. I'm secretly engaged and every-
body’s tnlking nbout iz!”

Flood Damage in Modoc County

Prevented by State Engineers

(Contlnued from page 23)

had the closest equipment and man-
power and it was thought they could
prevent the levee from being over-
topped until heavy dirt moving equip-
ment could be transported to this
remote place.  The men from the
camp scouted a possible path for a
caterpillar and moved the camp bull-
dozer about half way into the levee
on May 1Gth. A second bulldozer

equipped with lights, which was dis-

patched from Likely on its ovwn pow-
er, passed the eamp bulldozer during
the night.  After fifteen hours of
continnous struggle over almost in-
surmountable difficulties (the '‘Cats”’
being mired to their ears on numerous
oceasions) both arrived at the dam
and commeneed raising the freehboard.

The closest truck transport for
moving an RD8 and 12 yard carry-all
was located at Susanville.  Harms
Brothers made this equipment avail-
able and two RD8 and 12 yard carry-
alls were moved to the job in the fol-
lowing two days. This equipment
walked in from Likely to the levee in
7 hours due to the rapidly improving
bulldozer trail with favorable weather
conditions prevailing.

NARROW ESCAPES

The assistance of the Division of
Highways was enlisted to lmprove an
old wagon road leading from Made-
line to the tunnel portal at the west
end of Tule Liake Reservoir.  This
made it possible for camp equipment
and supplies to be delivered by truck
at the tunnel portal and transported
by motor boats six miles across the
reservolr to the Cedar Creek levee.
A strong wind, which prevailed for
the duration of the work, cansed the
boat trip to be somewhat bazardous.
One boat capsized with two operators
and a load of equipment and supplies.
The operators, who were equipped
with life preservers, swam safely
ashore. Most of the load was lost in
the reservoir but the boat, which was
equipped with two outboard motors,
was saved.

The work of vaising and widening
the Cedar Creek levee was completed
and the emergency was over on May
19th. The levee was raised an addi-
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tional height of 6% feet and was wid-
ened 30 feet by bulldozing a berm in
the water across the front face. The
length of the levee was increased from
600 to 1050 feel. - The total addi-
tional earth placed in the levee was
15,000 cubic yards. Working cou-
ditions were extremely adverse for
efficient operation, the average hanl
being about 1400 feet. Good material
would be readily avaifable during the
dry-weather season if the reservoir
was partially emptied.

The water level in Tule Liake Res-
ervoir continued to raise until Jhne
6th at which time it was higher than
the top of more than 400 feet of the
old levee. All seepage through the
levee was cut off by the berm thrown
across the front face. The dam is
considered safe for the summer sea-
son, but certain additiona) work will
be required to be done by the owner
before fall to permanently eliminate
any hazard from thig source.

PORTERVILLE OPENS NEW
HIGHWAY

(Continued from page 9)

Mayor Charles Cummings opened
the dedicatory ceremonies and intro-
duced James Fauver, chairman of the
Tulare County Water Commission, as
master of ceremonjes. Rev. J. A.
Milligan delivered an iuvocation.
Brief addresses were delivered by
Director Kelly, Mr. Hopkins, Com-
misstoner Hart, Commissioner Judal
and Supervisor Woollomes,

Two charming Porterville girls,
Miss Betty Jones and Miss Joan
Berry assisted Director Kelly in cut-
ting the ribbon stretched across the
new roadiway.

SAFETY CONFERENCE TO MEET

The Western Safety Conference, compris-
ing officials and groups interested in the
cauge of trallic, home, industrial, and pub-
lic zafety generally, will he held in Los An-
geles at the Ambassador Hotel, September
12-16, inclusive.

It is announced that the conference will
cooperate in creating a safely program that
will greatly aid in reducing accidents and
the death tol]l on highways, in the home snd
in industry generally.
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DIVISION OF

ER RESOURCES

OFFICIAL REPORT

FOR THE MONYHR Of
June, 1938

EDWARD HYATT, State Engineer

HE Division of Water Re-
sources representing the De-
partment of Public Works has

eontinued investigations of applica-
tions for allotmentis from money ap-
prapriated to the Emergency Fund
by Chapter 11, Statules of 1938,
Extra Session, for the restoration of
public property, tevees, iood control
works, county roads and bridges,
damsged by recent floods throughout
the State, pursuant to instructions
from the Director of Finance, About
200 applications, applying for more
than $20,000,000 have been received.
Investigations of most of these ap-
plications have been made and re-
ports on many of them have been
prepared and otbers are now in prep-
aration. Reporls and recommenda-
tions on these applicatious are being
made by this Division and the State
Reclamation Board to the Director
of Finance anad eighty-three of suech
reports have been issued. Alloca-
tions totaling $1,901,200 have been
approved by Governor Merriam and
allotments totaling $1,563,100 have
already been mads for the Aood dam-
age repair work pursuanti to the re-
ports of the Division and the State
Reclamation Boarg.

IRRIGATION DISTRICTS

A petition jor the formacion of Delano-
EarNinart Irrigaton District was presented
to the Board of Supervisors of Tulave
County ond & copy filed in this office June
15. 193B. The provosed new district em-
bracez an srea of some 30.000 acres located
253 miles north of BakersAeld on the line of
the Friunt Kern Cansl o (he Central Vidley
Project.

A vruposnl to organlze a warer conserva-
tion dlstrict on San Luis Rey River for the
purpose of constructing slorage at the Bon-
331l regervoir site is being sponsored by Fall-
brook and Vista irrigation disimcts lo co-
operation wlth tbe cities of Oceansde and
Carlsbad in San Diego County.

Projeccs under way in the Lindsay-Strath-
more Irrigation Diastrlet include exiepsive
replacement of exlsting distribution pipe
lines which have been in service for more
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than twenty years. Requests for npproval
of expenditures of $10,000 for ¢his purpose
and of $4.000 for purchase of additlonal Jsnd
was reported vpon to the Securities Commis-
glon during the month.

Appoivtment of & new director in Bueps
Viste Water Storage District in Kero
County wons made an June 7, 1938, (o fill a
vacancy on the Board euused by resigpation
of one of the members.

SUPERVISION OF DAMS

Applications for the cepalr of Cittlerock
PDem. Pacoima Dam, San NDimss Dam have
been recefved and approved. The applica-
tion for repsir of tbe Fairmount Dam in
the City of Riverside was appreved and
conatruction work bas siarted.

The application for the couslruction of
the Suttenfield Dam st the Sonoma State
Home wns recefved snd approved mnd the
application for the cobstruction of the
Charles Lec Tilden Park Dam has been
revised and resubinjtied for approvsal.

SACRAMENTO-SAN JOAQUIN
WATER SUPERVISION

The field work of thiz office {8 now going
forward on the regular summer sehedule and
all points of diversion are being visited and
meagurements of tbe diversions made.

Substantis) progress is being made {n tom-
piting the 9onual mimeograph report and
it shovld be completed doring the coming
month, This will show the amount of water
diverted {ror and returned to streams fo the
Sacramento-San Joaquin terrilory. It will
also show the amownt of land iyrigated. fow
in the stream chaunels and the rale of sd-
vavuce and retreat of salinity in the delca.

The stream fAow into the delta from Ibe
Saccnmento Vulley has shown s marked de-
crenge but the flow from the San Joaquin
continues at a high rate. The flow of the
Sacramento River on June 24th was abont
28,000 cubic feet per second. On the same
day the flow of the 82n Jonqulo at Lathrop
was 18,000 enble feet per second. On the
corresponding date Jast year, the fows were
12400 and 12,600, respectively.

TOPOGRAPHIC MAPPING f

Final oaps of the Gorman. Liebre. Quail,
and Bear Trap quadrangles covering srees
in northwegtern Las Awngeles County nre
now avsilable. These are poblished on a
scale of 1:24,000 with contour intervals of

5 feet and 20 feet. The work was done by
the Geologleal Survev in cooperation wilh
Los Angeles County.

Plan and profile drawings of Sacramento
River from Red Bluff to Mile 85 nnd Clear
Creelk from the confluence o French Bluff
are now available, These are published In
§ sheets with a horfzontnl scele of 1:31,880
apd the vertical scale is ome ineh equals 20
feet.

Advance sheels of Sedbagtopol quadrangle
in Sonoma aod Maorin counties ave now avail-
able. These are published on a scale of
1:48,000 with 26 feet contours. The last
named i3 ¥ cooperntive sheet.

WATER RIGHTS

Nincieen applicndons to appropriate
water were filed last wonth. Ten were
depied, thivrteen were approved and Lhe vights
uoder three applicniions were confirmed by
the issnance of license.

CALIFORNIA COOPERATIVE
SNOW SURVEYS

With the opesing up of the wmountain
roads during the pasi month, the snow s
veying eguipment that had been kept in rhe
ghelter houses during the winter wns
ghthered and collected at convenient central
locations. It ls now being repaired and put
in good shape and will be stored away for
gistribution to the shalter cabing agsio mext
fall.

Wock In che office has continued ; focecssts
previcus!lv made hove Dbeen piven u fnal
check aud fovecasts not regularly publishad
have a]l been predicted [rom the data
gathered during the winter. Snow-pacl
runoff curves are betng revised and brought
forward and supporting datn. gathered during
the last avtumn snd winler nre being re-
viewed and punt into shape for permanent
filing.

CENTRAL VALLEY PROJECT J

Work was continved by the Divislon of
Water Resources, represeniing the Water
Project Avthority of the State of Cnlifornls,
on engiaeer/ng studies in connecilon with the
Central Valley Projeet which gre being
carvied oo under a ecaoperatlve work agree-
ment with the U. S. Bacenu of Reclamation.
These studies have compriged the obtaining
of data to be used in eomnection with nego-
tiations for the acquisition ol wuter rights.
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, Highway Bids and Awards for the Month of June, 1938

BUTTE COUNTY—RBetween 6 wiles
gouth and 1 mile sauth of Pornodise. sbont
4.6 wiles in length, u groded roadbed to be
construeted.  District IIY  Feeder roads
Frederickeen & Westbrook, Lower Lake,

3,570 ; Claude O. Wood, Stockton, $44,610 ;

. J. Roddy, Modesto, $45.771; orge K.
Thowpsou & Co., Los Angeles, $49,081 :%cm-
gtreel & Rell, h(arysvi]le, 50,685; Jobuston
Rock Co., Tne., Stockton, $82,635; Relph A.
Bell, Moprovia, $79,935. Coutracl awarded
ﬁocmm L. Hsrpey, San Tranciseo, $38,-

CALAVERAS COUNTY—Between 2.5
miles Fast of Valley Spriogs and Soy Ao~
drear, abouc 5.9 miles {n leugth o be pur
faced with gravel ond plaot-ouxed surlacing.
District X, Route 24, Secifon B, Clnude C.
Wood, Btockton, $57,388: Lee J. Ymwmel,
Berkeley. $63,39é; Pacific 8tales Cousl, Co.,
San Erauncisco, $63.480; Haurahan Co. Red-
wood City, $63,688; Union Paving Co.. San
Trancizseo, $895250; Independent Counstric-
tion Co. 144, Oskland, $71,622;: Mouatain
Const. Co., Sacrawento, $73,906. Contract
awarded to Piszza & Huuntley, 8ac JSose,
$54,071.90.

CALAVERAS COUNTY—Two concrete
bridges, one across Hsupt Creck aod the
otber uvtoss Notth Fork of Calaveras River,
at point about 4.0 and 7.5 rlles Iast of
Valley Springs. District X, Roula 24. Soc-
tfon B. Valiey Constr, Co., San Jose, $43,-
821 ; Campbet) Coustruction Co., Sacraments,
49,208 ; Willinws Broa., & Haes Tne., San

rancigco, $52,058; Chas. L. Farvey, Sop
Fronciseo, $52.344; Mountsiv Coust. Co.,
Sacramento, $52488: 8. A. Commoivgs, Sap
Dlego, S$02,8%; B. A. Howkins & Co.. €np
¥ ra 00500, 558.574; A. Soda & Son, Oaklapd,
858362 : J. 8. Metzger & Son. Loz Angeles,
859,791 : PaJo Alto Koad Meterials Co., Palo
Alto, SB9.818.  Contrnet swarded (o F.
Kaos. Stockroon, $41,675.50.

LOS ANGELIES COUNTY—~Couvstruction
of sewers, wavboles, junétion chambees and
flusb tenk in South Pasadena belween Ar-
royo Drive nnd Mendian Aveaue. Distriet
VII, Route 203. 8ection R0uth Pasadena.
E. L. Flemmlog & B. 0. Zaich, T.06 Apgeles,
$7.082; Arruckovieh Bros., Hgnes £7.669;
Goxo & Rados Los Angeles, $8.368: Sutalo
& Ram)jik, Los Amgeles, $7,112; Pefer Q.
Towsch, Los Angeles br'; "Colisk &
Zello, Los Aogeles, $7,238; Radich &

FOTN
Loz Angeles, $7,338; J. . Haddock, Litd.,
Pasadena, $7,.330; M. F. Kemper, Los Ap-

goles, $0,049; P. & J. Artukovielh, Los An-

les, $68,548; R. A. Wutison, Los Angeles.
E;.?’H: Jack 1. Captelln, Logs Angeles.
$8.125: Grilith Co.. Los Ang'elee. $7.329:
J. L. Kruly, Los Avgeles, $8,379; Bebek &
Brkich, Los Anogeles, 37,189, Coatmet
awnrded to V. C. K. Corat. Co., Loa Aageles,
$6.015.05.

MERGED COUNTY—Batween §.7 miles
southerly and Merced, aboot 6.7 wiles in
length 1o be graded, portious to be paved
with P. C. C. and A. C. Portioos to be sur-
foced with plant-mixed sorfuciog oo nn-
trepied crusbed grave) or 8lons sud rein-
forced concrete bridges to be coostrucled.
District X, Route 4, Section A. Union Pav-
ing Co.. San Fruanusco, $372,508: Grifith
Co., Loz Apgeles, $358414; ¥Macco Const.
Co.. Clearwater, $387.828: United Cove.
Pipe Corg., Loa Angeles, £884.608; Freder-
icksen & Westbrool, Lower Lake, 88358.636;
Warren Southwest, loc., Los Apgeles, $369.-
635 ; Chasz. L. Haroey, Sap Francisco, $396.-
8%3. Contract swarded to Hanrohon Co..
Suap Francisco, 8335,324.29.

MERCED COUNTY—Reinforced concrcte
dridge ro be ¢onsirueled acrogs North Branch
Mud Slough sbont 5.2 miles Bast of Gustine,
Distriet X. Rovte 122, Section A. J. 8.
Metzger & Sovn., Log Angeles, §13,813; Palo
Alto Roagd Mureria)s Co., Palo Alto, $13.208;
Franzini & FBredenburg, San Rafael, $12,-
060; F. Kauw. Swockion, $14,488. Couiroct
swacded (o M. A. Jenkips, Sacrameoto, $11..-
082

MONTEREY COUNTY—S8a)inas River
Beidze appromches at Soledng, obour 1.0
wile fo length to be graded ood paved with
Portiand cement concrete. Distriet V, Route
2, Secion D. N. M. Bal Sons, Berkeley,
$62,785 : Tredericksen & Westbrook. Lower
Lake, $57.015: Lovuis Bimsotti & Son, Stock-
ton, 858414 Contract nwarded to Granile
Constr. Co., I4d., Wutsonville $44.568.

ORANGE COUNTY—Near Galivan,
abou( 1.2 wmilew in leugth to be graded and
surfaced with plani-mixed surfacing. Dis-
trict VLI, Route 2, Section A B. Ralph A.
Rell. Mourovia, $69,204 ; Daley Corp., Saun
Diego. $56,816; A. 8. Viprell Co., Alhambra,
§65736; Sally Miler Coutr. Co., Lovg
Beach, $67,061; Marup Bros. Trucking Co.,
Lopg Beach 8 ;

, $620621; Winston Bros. Co..
Los Abge)ee. 874,149 " Gibbous & Reed Co.,
Bucbask, §72,486: Cloude Tisber Co., Log
Apgelss, 271; Macea Coost, Co. Clear-
water, $38.101 ; Bagich Bros.. Torronce, §536.~
540; O. R. Butterficld-Kennedy Co., Sap

Pedro, $87,800: S. Edmondson & Souns, Los
Abpgeles, 887,408; Georze J. Bock Co., Los
dogeles, $64572: C. O. s&gu & Mundo
BEug. Co., Los Angeles, $65.838; Dimmite &
Toylor, Los Angeles, $58.398: Radieh &
Broweo, Los Angeles, $72.083 ; Triangle Rack
& Graval Co. San Berovarding, $71,403:
Oswald Bros., Los Angeles, $58,812; Grif-
Gth Co., Los Angeles, 381,731; J. A. BHad-
dock L¢d., DPuendena, $537,612: Clyde W.
Wood, Los Angeles, $565.281: Upited Conc.
Pipe Corp., Los Angeles. $§68.882. Contraci
awarded to V. R. Dennis Const. Co.. San
Diego, $52,586.30.

PLUOMAS COUNTY—Between southerly
bovudary snd Vialouw, abouvt 7.4 miles in
Jengtl to be maded avd pengtration oil treatl-
mwent applied. District Y1, Tecder Roads.
Fredericksen & Westbrook. Lower Lalie, $43,-
B6U: Embletoo-Schuomacher Co.  Albavy,
$14199: Isbell Const. Co., Reno, Nev., $44.-
700: Clunde C. Wood, Siockton, $43.217:
M. J. Ruddy, Modesto, $47,534: Clifford A.
Dunp, RKlamsth Talls, Ore.. $47,878; Geo.
Pollock Co.. Sueramento, $48,130; Mountain
Covnst. Co., Sacramento. $32,36G; Chas. L.
Harnes, Son Froociseo, 354,156 Union Pav-
mg Co.. Sen Francisco. $35.730; Geo. K.
Thompson & Co., J.os Angeles, $60,923.
Contract awarded to Horms Broe., Suzan-
ville. §43.077.40.

PLUMAS COUNLY—Bridgss at Raek
Creek, Chipps Creek &nd Yellow Creek and
& cvlvert ¢ Tittle Indian Creek to be con-
structed and about 0.25 mile of roadway to
be gmded. District {1, Route 21, See. A.
A, Sada and fou, Oakland, $71,584. Con-
iract awarded to Camwpbe)l Conatruetion Co.,
Sacramento, $63.RO1.

SANTA BARBARA COUNTY—RBetwery
Los Olivos and Zaca nboot 3.0 miles in
leogth to e graded end surfzced with im-
ported borrow and cond-miy surface treat-
ment spplied. Distriet V, Route 80, Section
A. J. E. Haddock, Ltd., & Crow Broa.
Const. Co., Pasadena. $83.675: N. M. Ball
Sons, Berkeley, $67,562; M. J. Ruddy, Mo~
desto. $82.034; A. 8. Vinuneil Co., Alhambm,
$65,602; Basich Byos., Toteance, $67,078:
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George XK. Thompson & Co., Los Angeles,
§68,705: Oswald Brox, Los Augeles, 869.-
118, Gidbong & Reed Co., Burbank,lgﬂa 80 ;
Guerin Bros., Son Francigeo, §71,813; C. R.
Ratlerfield-Keonedy Co., San Pedro, §78,-
856; Uniled Concrete Pipe Covp,, Loz Avw-
geles, $74,630; Dimmitc & Toylor, Los An-
geles, $80.899; C. Q. Spmrlty & Mundo Eng.
Co., Los Avzeles, $90,176. Contract awgarded
to Maceo Const. Co,, Clearwster, $61,264.55.

SAN LDIS OBISPO COUNTY—DBetwveen
Summit ansd 3 miles south of Paso Raobles,
2 Umber bridges and a corrugated multi-
plete culvert, 0 be constrocted aud nboat
0.8 mile of rondway o be ded apnd rond-
mix surfrce treatrment applied. Distriec V,
Route 33, Scction E. obert B, McNatr,
Oaldand, $24,230; Prepzioi & FBredeoberg,
Sua Rarae), $26,020; Gravite GCouvsteuction
Ca.. X1d.. Walsonville, $26,594; S. A. Oum-
mipga, 8un Diego. $27,708: L, A. Brises,
Arroyo Grande, $27,911 : Rexroth & Rexroth,
BakersSel), Sé3,784; R. R. Bislhop, Long
Beacd, $29.040; Adbert H. Siemer & John
Careano, San Aumselwo, $32.332, Contract
z;vea&%cd o B. G. Perbam. Los Angeles. $21,-

SHASTA COUNTY—At 0.8 wile east of
Belln Vista and between Sezwmen's Gulch and
(.3 miles east of Jogor, about 7.7 miles iv
Jenglh, to be grnded awd sorfaced wild
c¢rusher ron bese sod salvoged surfscing
base. and R. C. Box Culvert to be con-
structed.  District 1[, Roule 28, Section
A.B. Cliford A. Duvwn, Klawath Falls,
Ore., $89,700; Pacife States Coostruction
Co., San Mrancisco, $5918680; N. M. Ball
Sous, Berlksley, $09,442: Mouotain Coust.
Co.. Sscramento, $117,183. Contract
awnrded to C. V¢, Calett & Co, San Ratael,
$86,005.45.

TRINITY COUNTY—At vavious loca-
tions berweeo Big Bar and Jupction City
abour 4.1 miles in length to be graded and
sur(oced with road mix surfacivg and peoe-
tration ol treatment.  Discrict 11, Roote 20,
Scetions B.F.  Hayold Smith, St. Helenn,
380,224 ; N. M. 231 Souns. Berkeley, §106.-
280. Counlract awarded to Yonog & Son Co.,
Ltd., Berkeley, $87.874.80.

TRINITY COUNYY—RBetween 1 wmile
aouthwest of Hoyfork and 3 mile essc af
Duncen Creek, nboue 22 miles in length, to
be graded, imported surfacing material placed
and penetrafion oil trentweot yppiled. Dis-
teler JI, Rowte 35, Section B. Yount &
Son Co.. Ltd., Berkeley, 519.805: Helwig
Couost. Co., Scbastopo}, $21,773: N. M, Ball
Sans, Berkeley, $22.393; Harold Smith, St
Helena. $22,763; Lee J. Imme), Berkeley,
$241.648; Piowza & Buvtley, Sav Joze, $22-
B07; Geo. Pollock Co.. Sacrnmento, $24,902;
A. S8odn & S0p, Onkland, $38,618. Covtract
;;g:rded t0 Harms Bros., Susanville, $10-

YUBA COUONTY—At Dry Creek nbont
12 miles east of Mavysville, a reinforcesd con-
crete hridge (o be rousteneied and abount 0.2
roile of rondbed to be graded and ses) cont
applied. Digtriet 11, Ronte 15, Section A,
B. Hanstrestr & Bell, Marysede, $50,681;
Cowpbell Construttian Co., Sacramento, $53.-
806: C. W. Caletti Co., Sap Rafael, $55,-
081 ; Holdener Constraclion Go., Sacrimento,
£38.273; J. S. Metzger & Son., Los Aggeles,
$38830: J. M. Wallter. Berkeley, $61.839.
Qontract awarded to Valley Coostruction
Company, Sov Jose, $49,734.

A bosgin¢s: genjug s 2 wan wlo knows

the differevce between beipg let 3o on a
deal and tafeo iv owm aue.
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This is enother view of the Big Creek Bridge being constructed on Carmel-8Ban Simeon Highway

Big Creck Bridge is Unique

When there s an unbalanced live
load, such as a heavy truck on one
end of the bridge, this unbalanced
load is supporied by treusmitting the
gtresses through the eye bars to the
main piers. which are designed to
take care of such unbalanced live load.

SPAN WILL REVOLVE

From the ends of the cantilever
spans are two short girder spans 34-
feet, 6-inches long, which rest on the
ground and are fastened to the maip
structure by hinges. This arrange-

ment is provided so that if the
ground should move the span will
revolve abont the hinge, and there
will be no ill effect on the main stroc-

(Contlnued {rom page 24)

The concrete in the arch ribs was
supported on timber falsework built
according to aceepted practice. How-
ever, instead of using a highline for
erecting falsework and transporting
materials, the contractor utilized the
falsework to support a runway for
worltmen and concrete buggies al the
elevation of the roadway.

During the heavy storm last winter,
the wind, which reached a velocity
of over 70 miles per hom, blew down
the timber falsework, of which about
80 per cent was in place. This acci-
dent delayed the time of completion

SMOOTH CONCRETE SURFACES

For the forms the contractor elected
to use plywood. All the rib and
column forms were laid out accu-

[} 24X

rately on the ground and later
erecled in place. The nse of plywood
accompanied by this careful proced-
ure will result in smooth coucrete
surfaces and hines. To keep construc-
tion joints to a minimum, the arch
columns were poured the full length
in one operation m order to obtain a
amooth concrete surface without up-
sightly joinis. Because of the prox-
imity to the ocean, and the deteriorat-
ing effeet of salt water and air, great
cave was taken in designing the con-
crete mix to secure as dense sud
strong a concrete as possible.

The Big Creek Bridge, costing ap-
proximately $146,000, will be com-
pleted about September 1st. C. O.
Sparks and Mundo Engineering Com-
pany are the contructors.

8

T
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) UNSTABLE GROUMD
SUBCET TO MOVEMENY

/ SYABLL GAUUND

This deawing shows construction plan of unusual Big Creek Bridge now being built by Divisian of Highways
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