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Federal-State Groups Act to
nfreeze $50,000,000 in
Central Valley Project Bonds

EGISLATION which wounld en-

I ahle the Water Project Anthor-

ity of California to cooperate

with the Federal government in the

complete development of the Central

Valley Project has been presented to

Governor Culbert L, OHson and the

United States Burean of Reclamation
for their consideration

The legislation proposed is an
amendment to the Central WValley
Project Aet which would permit the
Water Project Authority to issae up
to $50,000,000 of revenne bonds anu-
thorized in the act, to be nsed in per-
Torming the puorposes and objeets of
the act approved or reguested by
Becretary of the Interior Harold L.
Tekes. The bonds would be a lien on
revenues from the project only and
not meneral obligation bonds of the
State,

Federal, State and local representa-
tives joined forees in working out the
legislation at a two-day eonference
held in Sacramento December 21st
and 22d.  Hepresenting the Federal
Government were Walker R. Young,
supervising engineer of the Central
Valley Project, and R, J. Coffey, at-
torney for the 17, 8. Burean of Recla-
mation. Public Waorks TDirector
Frank W. Clark, Btate Enginesr BEid-
ward Hyatt and members of their
staffs represented the State. Loeal
groups wers represented by Governor
Ulson’s Central Valley Projeet Com-
mittee and the Central Valley Projeet
Association.

The meeting was ealled at the re-
quest of Commissioner of Reclamation
John €. Page, who urged that the
Htate take the necessary steps to pro-
vide public outlet Facilities for the
project not contemplated by the Bu-
reann of Reclamation. While the
burean is building the major features
of the Central Valley Project, it has
made no provision for distribution of
water and power to loeal agencies,

Providing this market for the sale
of water and power to be developed
is of vital importanee to the sneeess

Ickes Stresses Need
for Legislation

Excatfty froan a lettor by Secratary
af the lutirdor Harvold L, hekes o Gov-
erner Oidbert Lo Oblvan vesd ae follosia:

"' Qommizsicner Page, of the
Buresu of Reclomation, which
is building the project, and I,
understand the need for such
asgistance as can be given by
the State, in the encouragement
of and assistanee in organiza-
tion of hoth irrigation amnd
power distrists. Adeguate pro-
visions in 8tate law permitting
issuance of revenme bonds to
finance the construction of dis-
tribution systems afford o con-
venient and desirable machin-
ory,
"There iz no doubt in my
mind that the public interest
will be served best if publicly
controlled outlsts for the sal-
able commodities provided by
the project are brought into
existence. I realize that so far
ne the power is concerned the
supply from Shasta Dam must
be supplemented by adegquate
stand-by capacity if its maxi-
mum benefits are to be ob-
tained., * = = =

In my opinion, therefore, the
propogal by the Bfate to em-
power the Water Project
Authority to provide these sup-
plemental facilities and to aid
in the organization of the public
power outlets should be com-
mended snd deserves the sup-
port of the people of Califor-
nia. Beenuse of the underly-
ing Foderal law, such legisla-
tion can not mnfavorably affect
the prospective water users of
the project, but on the other
hand the provision, as proposed,
of o competitive power market
should mesn actually more
favorable rates on the water."

of the project, for the iIncome derived
from these sales will have to repay
the Federal Government for its cost.

Secretary of the Intervior Tekes also
stregsed the need for State action in
providing these markets. He wrote:

“1 believe that Califormia ean
render to the United States a valu-
able serviee by underlaking a pro-
gram which wonld provide publie
power outlets for the energy to be
generated at the Bhasta Dam of the
Central Valley Project, The valne
of the serviee could be increased
by early and vigorons prosecution
of sueh & program as is coniem-
plated. '

In presiding at the conference
Director Clark, as chairman of the
Water Project Aunthority, made it
elear that the State is ready to fake
gueh action as desired by the Federal
Government, and approved by groups
genuinely and eonstroctively  inter
gsted in the development of the Cen-
tral Valley Project in all its phases.

“The Federal Government has
indicated that legislation should be
enacted  immediately,””  Dirvector
Clark said. ‘*The representatives
of the Federal Government have
indicated that now is the time to
prepare such legislation if the
Becretary s wishes are carried out.
The State is anxious to fnlfill these
wishes and place itself in a posi-
tiom to eooperate with the Federal
(rovernment. "'

Mr. Coffey, as attorney for the Bu-
regnn of Heclamation, amplified the
position of the Federal Government
by stating :

“The Water Project Authority
should he in a position to go ahead
where the government leaves off
We think you have all the necessary
legal power to do what should bhe
done. Youo need only funds for
the Authority to go ahead. T can
not say how you should do it, One



way would be to provide revenue
bonds. "’

Starting with this as a basis the
conferees worked out the following
premise on  which the legislation
should be designed :

1. That no change in the original
intent of the Central Valley Project
Arl wWas Necessary.

2, That despite Federal financing
of the major features of the project
the responsibility for providing out-
let facilities still resis with the State
and loeal agencies.

3. That means should be devised
wherehy the Water Project Authority
eould assist local agencies and eco-
operate with the Federal Government
in financing these ontlets,

4. That the best possible method
presently available of securing these
distribution  faeilities would be
through the issuanes of revenue
honds.

It was determined by the eonferees
that the simplest method of issning
revenue bonds to earry on this work
would be to unfreeze a portion of the
170,000 0} bond  issne anthorized
in the Central Valley Projeer Aet
which was approved by a vote of the
people in 1933, This act provides for
the sonstruetion of distribution faeili-
ties as well as the major features of
the projeet.

Sinee the Federal Government las
taken over eonstruction of the major
features of the project the State reve-
nue bonds have remained frozen be-
canse of a seetion in the act which

PUMPING PLANT NO. 1
Initial installation, two 250 h.p.

provided that the total issue was to
be redused by the amount of the Fed-
eral Government's **eontribution,”’
IIntil the amonunt of thst *‘econtribu-
tion"" 15 determined bomnds provided
by the act remain frozen.

The method adopted to overcome
this difienlty was the framing of a
new section to the set which would
release a portion of these bonds. The
amendment drawn ealls for a eeiling
of #50,000,000 in revenue bonds that
can be issued under the new section,
leaving frozen in the original act
£120,000,000 in revenue bonds as a
safeguard against the failure of the
Federal Government to complete the
major features of the project.

In order to safeguard those inter
ested in seeing that the revenue bonds
be used only for the purposes desig-
nated in the Central Valley Project
Aet, it was also proposed the issuanee
of these bonds wonld be only for such
works reguested

quired of the State [f_ pending Fed-
eral legislation authorizing the eov-
ernment to finanee eonstruction of
lateral eanals is not approved. approx-
imately half the 30,000,000 will be
available for this purpose, It will
also provide funds for the construe-
tion of secondary electric distribution
lines and a standby steam electrie
generiting plamt atl or near load cen-
ter of the Northern California power
market.

It was the coneensns of opinion of
those attending the conference the
proposed lesislation will meei the see-
tional ohjections offered to the Plero-
vich Bill, defeated at the last session
of the legislature. The Pierovich Bill

PUMPING PLANT NO. 4

Initial installation, twe 450 h.p.
motors and two 250 h.p. motors.
Will lift the water 50.5 fest. One
250 h.p. motor to be added.

or approved by
the Secretary of
the Interior.
The &50 0040 -
000 eceilling was
determined as

PUMPING PLANT NO. 3

Initial installation, two 300 h.p.
mators and twe 150 h.p. motors.
Will lift the water 335 feet. One
300 h.p. motor to be added.

sufficient 1o =
serve all State —
needs until sneh -1
time as the Fed- —= %
eral Govern- -
ment makes its
final decision on
what secondary
works will be re-

PUMPING PLANT NO. 2

Initial installation, twa 250 h.p.
motors and tweoe 125 h.p. motors.
Will lift the water 25 fest. Dne
250 h.p. motor to be added.

motors and twe 125 h.p. motors. n.!-
Will 1ift the water 26.5 feet. Ona [/ X
250 h.p. motor to be added. '

PERSPECTIVE DRAWING OF CONTRA COSTA
CANAL PROJECT

This drawing shows how the Contra Costa Canal
and pumping system of the Central Valley Projact will
serve the srea from Knightsen to Martinez. Water
from Rock Slough will be lifted 1355 feet by four
pumping plants. Canal will be 46 miles long and the
firat feature of the Central Valley Project to be com-
pleted. Preliminary operation is expected this Spring.




wonld have unfrozen the entire $170,-
000,00 bond issue for nse by the State
in developing markets for the water
and power from the projeet.

The amendment complies with the
request of the Federal Govermment
that the Btate ecarry on the work of
organizing districts for the consnmp-
tion of the water and power,

Unfreeging a portion of the revenue
bonds voted in the original set rather
than authorizing a new issue, does
not add to the eost of the project.

Enough bonds are lelt frozen in the
Central Valley Project Aet to pro-
tect the State against any future
needs in completing the project.

Only objection the measure does
not meel is that raised by the private
power company whieh is seeking the
privilege of marketing all of the
power generated at Shasta Dam, The
company has opposed any effort on
the part of the State to fornish power
to public agencies without the eom-
pany acting as the murketing agent.

At present there are o number of

ublic ageneies operating or organ-
tlzed which have indicated their de-
sire to buy the power directly from
the State and not after a private
profit has been eollected by a private

n small reservoir.

PROPOSED STEAM-ELECTRIC PLANT
AT ANTIOCH

Whan the water leaves pumping plant No. 4 it
will pass throogh a tunnal 1360 feot long and flow
by gravity down te a peint near Martinex whers,
after passing through anather tunnel, it will end in
A proposed steam-slectric gen-
erating plant te “firm" the pawer fram Shasta Dam
is shown in its proposed location near the sub-
station where the high tension line from the Shasta
hydro-electric plant will terminate.

Under the terms of the Fed-
eral Reclamation Act and the Central
Valley Project Act these public agen-
vied must be given preference in the

utility.

sale of power
project,

Public Works Dirvector Clark de-
¢lared he believes passage of the pro-
posed legislation will materially aid
California in obtaining further appro-
priations for the project in Congress,
He pointed out that some congress-
men already are ralsing objections to
further appropriations for reclama-
fiom projects on which provision has
not been made for repayment of the
NOTEY,

“By showing thess congressmen
that California has placed herself in
i position to assist the Federal CGov-
ernment in providing a market for
the witer and power from the Central
Valley Project, we can overcome these
objections, " Clark said,

In his budget message to Congress
President Iloosevelt recommended an
appropriation of $16,000.000 to carry
oo construction work on the Central
Valley Project for the next fiseal year,
The Buresn of Reclamation asked
that 22,000,000 be appropriated.

To date $44,600,000 has been appro-
priated by the eongress, but contracts

developed by the
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committing the government to an ex-
penditure of $73,000,000 already have
been awarded. If the 16,000,000
recommended  in the President's
budget is not increased it will leave
the Reelumation Burean $12,400,000
short of its present obligations.

The Water Project Aunthority,
through the State Division of Water
Resourees, already has done consid-
erable work in providing a market
for the water and power from the
Central Valley Projeet. Many irri-
gation districis have been organized
and others are in the proeess of or-
ganizgation which will use the water
tleveloped,

Presently a survey is under way in
the area which conld be served by a
steam electric generating plant to be
built at load eenter near Antioeh. It
has been definitely determined that
such a plant will be necessary to firm
the power genernted at Shasta Dam
in order to operate the system in an
eeomomical manner. Constroetion of
the plant was authorized in the origi-
nal executive order issued by Presi-
dent Roosevelt on September 10, 1935,
us an alternative feature of the proj-
ect suitable for immediate constroe-
tion. However, funds to build the
plant were not made available,

[Three]|




Contra Costa Canal
Pumping Plants
Near Completion

The Contra Costa Canal, extending
from Knightsen to Martinez, will be
the flrst portion of the project com-
pleted.  The first 20 miles of the canal
are virtnally eompleted and bids now
are under consideration for the con-
struction of head works at Rock
SBlough. Four pumping plants which
will lift the water to the high-line
canal are reported two-thirds com-
plete.

Heafey-Moore Compuny and Fred-
erickson and Watson Construetion
Company of Ouakland have started
work on an additional nine-mile see-
tion of the canal extending from the
end of the present work east of Pitts-
burg to a point two miles northeast
of Copeord, Only about 17 miles of
the 46-mile canal remain on which
contracts have vet to be let. How-
ever, bids have been called for eon-
stroction of an additional 8i-mile
gection which will earry the work on
to & point near Walnut Creek,

Arrangements are pending between
the Burean of Reelamation and the
Contra Costa County Water Distriet
for preliminary use of the completed
part of the eanal on an interim basis
beginuing next April. 1t is planned
to serve a number of industrics and
munieipalities with such water as is
available,

Regular supply for the eanal will
come Ffrom Shasta Reservoir when
that key unit of the project is eom-
pleted probably in 1044, During the
interim, the supply will be of a sup-
plemental nature. When completed
the cannl will earry 350 second feet
of water, which is estimated sufficient
to supply all fotore industrial, agri-
enltural and domestic nses in the dis-
trict served.

That there will be a beavy expun-
glon of industrial and domestie nse of
waler when the present deficiency is
overcome was predieted by George W,
Dowrie, Stanford University eeono-
mist, who made a survey of the dis-
trict in 1936 for the Water Projeet
Authority. He estimated the in-
erease in water consumption for the
area in the next 30 years would be
1663 per eent,

While no recent study has been
made by the Water Anthority on
future power needs in the same area,
an expansion eomparable to the water

| Four]

Bids Opened for
Madera Canal Unit

An Important step towards the
delivery of a supplemental supply of
San Joagquin River water to the
thirsty lands of Madera County was
recantly taken when the United
Gtates Bureau of Reclamation
opened 10 bids for the first con-
struction an the Madera Canal; a
feature of the OCentral WValley
Project.

The Utah Construction Company
of San Francisco and Ogden sub-
mitted the lowest offer of $387,063
for building the first B miles of the
canal from Friant te a point just
bevond the crossing of State High-
way 41 in the foothills east of
Madera.

Walker R. Young, supervising

engineer of the Central WValley
Project, said the wpper reaches of
the Madera Canal will be 10 feet
wide at the boltomn and 36 feet wide
at tha top of the cancrete lining
which will be 3} Inches thick. With
a capacity of 1000 second-feest, it
will carry water about 9 fest deep.
The first 600 fest of the canal,
diverting frem Friant Dam, will be
built under the general contract for
Friant Dam.

The Bl-mile saction just bld upon
will include three siphons, three
highway bridges, seven farm bridges,;
three overchutes, two culverts, and
a wasteway. The construction job
will include 580,000 cubic yards of
excavation, Z2000 cubic yards of
concrete placement, installing 1,770,-
000 pounds of reinforcement bars
and erecting 57,500 pounds of bridge |
steal. The contracter will be al-
lowad 500 calendar days.

The Madera Canal ultimately will
axtend a total distance of 40 miles
from Friant Dam to Ash Slough,
which is a channel of the Chow- i
chilla River in northern I
County. |

Madera

consumption might be anticipated
with low eost electrieity. The area
will be within short radius of the ter-
mination of the hizh tension line
carrving the energy generated ot
Bhasta Dam 1o Antioch and thus eas-
ily served.

Including the pumping plants for
the Contra Costa Canal and the San
Joaquin pumping system, which even-
tually will be served by Shasta Dam
energy, there is an available market
of more than 500,000,000 kilowatt
hours of electricity annually,

Early construction of the planned
steam electric generating plant at
load ecenter near Antioch will assist
in taking eare of & portion of this load
until Shasta Dam energy is made
available and at the same time ereate
i market for Shasta Dam enery,

Improving Madera
Approach Road

to Friant Dam

The first fifteen miles of the twenty
mile Madera approach road to the
Friant Dam is the portion of State
Highway Route 126 between Madern
and the Fresno-Yosemite Highwuy.

The Division of Highways, in coop-
eration with the WPA and BRA, arve
now reconstructing approximately
nine unimproved miles of this route.
The completion of this work in the
summer of 1940 will place the Siate
highway seetion of the approach in
shape to handle Friant Dam trans-
portation. Tt is understood that
Madera County has eompleted ar-
rangements for the improvement of
the remaining five miles of county
road connection to the dam site.

The highway improvement is esti-
mated to cost on a WPA basis ahout
§240,000. The State Divislon of
Highways is sopervising this day
labor operation and eontributing
about §38,000. The State Relief Ad-
ministration is participating to the
extent of approximately $18,000 while
the WPA cost will be about 184,000,

The Division of Highways and SRA
contribtutions are being used for the
purehase of moterinls and rental of
equipment. Because of these addi-
tional funds, it will be possible to
operate the project on a more efficient
equipment basis instead of the nsnal
relief hand lnbor methods. Thuos the
project will not only provide an im-
proved access to the Friant Dam, but
will also help the serious relief prob-
lem of the San Joaguin Valley. This
dual objective was made possible by
the fact that state highway funds had
heen provided under a eoincidental
budgetary item for a smaller projeet.

Friant Office Building

The Midstate Constroetion Com-
pany of Fresno has submitted the
Iowest offer of $19,319 for building a
one-story office slrnefure at Friant
for use by the Barean of Reclamation
The building will be 45 by 102 feet,
air eooled and heated. With exeava-
tion proceeding at Friant Dam and
work soon to start on the Maders
Canal, Construction Engineer R, B.
Willinms® staff at the Government
camp has increased to 87, necessitat-
ing the additional office building.

(Jamuary 1940) California Highways and Public Works



Public Works Program Totals Over
$50,000,000 for Next 18 Months

By FRANK W. CLARK, Director of Public Works

OVERNOR CULBERT L.

OLSON 'S publie building pro-

gram will make the vear 1940
an exeeptionally busy one for the
Department of Public Works, '

[ts five Divisions— Highways, Water
Resourees, Architecture, Contracts
and Rights of Wayv, and San Fran-
ciseo-Oakland Bay Bridge—econstitut-
ing the largest ageney in State gov-
ernment, will spend more than $50,-
0000 of State and Federal funds
during the ecighteen months' period
that began January 1.

The larger portion of this sum will
be expended during 1940,

With the beginning of the new
vear, there will be bridge and high-
way construction in the amount of
approximately 17,088,000 to  be
laeed under way during the remain
ing 18 months of thizs bienninm

CONSTHUCTION FUXD
This work will include constroetwomn
finunesd from Mnods as follows :
Regunlar PFederal Ald
Feeder Funds and State

Funds for Current

Biennium &24 266,000
Federal Grade Orossing

Funds for Current

Biennium 1,772,400

Remaining  Fouds  From

Lingt Bienniwm. 044, 6500

It is quite safe to nssume that dur-
ing the calendar vear of 1940 aboul
two-thirds of this work will be let to
csontract and placed under way,

In addition, on Januwary 1, there
remained some 0,123,500 for high-
way maintenanee activities during the
next 18 months, Approximately two-
thirds of this amount will be spent
during 1940,

RIGHTH OF WAY

IFor rights of way and engineering
there was on hand st the first of the
year for expenditure during the
remainder of the biennial period
about $3,936,400.

The sum of $500,000 has been set
aside for maintenance of the San
Franeiseo-Oakland Bay Bridge duor-
mgz 1940

The Division of Architeeture’s pro-
gram for construeiion, improvement
and equipment for the first 18 months
of this biennium ameunts to approxi-
mately 12,000,000,

Of this amount 3,061,643 repre.
sents work now under way and whieh

=%

FRANK W, CLARK

will sontinue to be in the constroction
field during part of 1040,

New work to be started in the field
during the year will amount to $9,.-
245,400,

WATER RESOTURUES PROGRAM

The 1940 program of the Division
of Water Resources covers every
phase of Californin’s complex water
problems from snow surveys and
stream gaging through eonservation,

California Highways and Public Works (Juwuary 1940)

flood protection, and distribution, on
down to ground water surveys. It
includes the administration of all
water rights, supervision of dams,
flood eontrol and reclamation work,
irrigation and drainage snpervision,
witer resolrees investigations, the
Central Valley Projeet and eoopera-
tive work with the Federal govern-
ment.

As a result of the passage and sign
ing by Governor Olson of Senate Bill
050, the Sacramento Valley will have
for the first time an adeguate flood
eonirol maintenance program. The
Division will spend #1 020000 in
State and Federal funds, $695,000 of
which will be for permanent bank
protection at 47 places along the Sae-
ramento River and the remamder for
levee work and clearing flond chan-
nels of vewetation. An additional
$35,000 will be spent on extension of
the Rossian River Jetty.

In econmection with the Central
Valley Project, on which the Federal
government has awarded eontracts
amonntmg to approximately $75,000 -
000 to date, the division will continue
engineering, legal, economie and
finaneial studies relative to the dis-
posal and utilization of the water and
power to be developed. About half
of the 100,000 provided for these
siudies will be spent in 1940,

BAMSE AND FLOOD CONTROL

During the year the Division will
inspect each of the 618 dams under
its jurisdiction, supervise repairs and
plterations made on these dams and
supervise all new constronetion and
enlargement of dams ondertaken
during the year,

Repair of damage eaunsed by the
floods of 1937-38 in 51 eounties, for
which #5,000,000 in emergency funds
was voted by the legislature, will be
completed in 1940, Between 175 and
200 eontracts have been let and re-
constriuetion still is under way on
about 40 of them.

{Continued on poge 18)
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Partlan of recently completed section of Btate highway realignment through Tehachapl Pass bstween Bakersfiald and Tehachapi.

Tehachapi Pass Unit Opened

By JESSE W. COLE, Resident Engineer

RECENTLY ecompleted stretch

of highway 4.6 miles in length

on State Highway 58 as a part
of the reconstruction of the impor-
tant Tehachap: Pass route between
Bakersfield and Tehachapi has re-
sulted in a great aid to motorists,
The section just eompleted extemds
from Bear Mountain Raneh to one
mile north of Keene,

This short streteh of new highway
has eliminated many steep grades and
sharp racdius eurves. A twenty-eight
foot minimom width of travelad way
replaces the sixteen foot width along
the old route.

The new work has been built to
modern standards for the volume and
type of traffle using this highway
through the canyon. On the old
route there were enrves with radii as
short as 50 feet, while on the work
just completed the minimum radins
is 1000 feet, The prade line has been
flattened from a maximum of 7.5 per
eent om the old road to a maximum of

[Six]

f por cent on the new. The minimum
horigontal sight distanege has been in-
oreased from 50 feet to 400 feet and
vertical sight distanees lengthened
from 100 feet to 600 fest,

HAVINGR ™0 MOTORIETE

Constroetion operations on the 4.6
miles involved nearly 500,000 eubie
yvards of roadway excavation. In eon-
siruetion of the surface abont 655 tons
of Hguid asphalt was mixed with the
roadbed material over a total area of
79,500 square yards. In providing
adequate drainege facilities some 4760
linear fest of varions sizes of eorru-
gated metal pipe were used

Bacange of the higher standard for
both grades and alignment, trocks are
now able to reduoee their traveling
time between Bakersfield and Tehaeh-
api by as much as from 20 o 40
minutes, While the streteh of high-
way recently completed is short, i
will give some idea as to the tre-
mendous saving to motorists, partiou-

larly to those operating heavy trucks,
that will be aceomplished when the
entire stretel of 1. 8 466, hetween
Bear Mountain and Tehachapi, is
eompleted.

Traffic over this route is contino-
ously inereasing, especially by out-of
Btate ears and hepvy trucks. A large
cement plant east of Tehachapi hauls
by trock a great portion of its prod-
net to various peints in the metre-
politan area of Los Angeles over this
ronite a5 well as throughout the San
Joaguin Valley,

GREATLY INCREABED TRAFFII

During the past five vears the woeek
day trafflc has increased 145 per cent
During the wild fAower season this
highway earries a daily flow of traf-
fie reaching nearly 4,000 vehicles,

The eonstroction of another seetion,
4.3 miles in length, between the east-
erly end of the work recently finished
and a point opposite Mareel is now
in Progress,
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This new location, however, pro-
vides for constroetion along the
northerly side of the Southern Pacifie
Railroad. The new allrnment aeross
the rallrosd from the existing road
together with the faet that the new

ad is kept ot a4 muoeh lower elova-
tron, will greatly improve eonditions
from the standpoint of snow removal,

Along the prese hway the road
has a north expos and reaches ele.
vations three or four hundred feet
higher than the new loeation. Much
diffienlty is had during the winter
BENOWS

When other transeontinental routes
farther to the north wre closed, the
new Tehachapi Pass Roud will remain
open Lo all-yvear traffie

The original road throngh the pass
was o wagon trail boilt doring the
mining exeitement caused by Lhe is
eovery in 1870 of silver 1n the Puann
mint Valley jnust west of Death Val
lev. Tas Angeles was doing a thriv-
ing business by wagon trains with
the prosperous ’anamint camp area
and the railroad was pushed south
through the San Joaquin Valley as
fur as Bakersfield to partieipaie in
that business.

The nearest feasible route for the
whgons to the new rail terminns was
through Tehachapi Pass branching off
at Mojave from the Panamint route

(o Los Angeles.

Views of improved sections of Tehach-
apt Pass widened from 16 to 28 foot width
of traveled way eliminating many steep
grades and sharp radius curves.




Administrative Problems of
State Highway Maintenance

By T. H. DENNIS, Maintenance Engineer

Following is the flrst installment of an address delivered by Mr. Dennis at the recent meeting of the Btate-
Wide Highway Committees of the California State Chamber of Commerce at the Palace Hotal in 8an Francisco.

AINTENANCE of the State
M Highway System wmore
closely touches the life of the
State than almost any other phase of
public work. The system extends
into every major community,
Members of the maintenance organ-
ization are in daily eontact with traffic
needs, and with loeal problems and
emergencies. The work involves a
great amount of detail, and requires
careful planning, It ean be best
understood through presentation of
such detail. Before entering into a
dispussion of the subjeet, it is desir-
able to outline the extent and use
of the highway system so that the
problem may be better visualized,
There are 13,657 miles of travers-
nble road in the system. This in-
cludes 1085 miles of through eity
streets.  This mileage is all main-

tained by State forces, with the excep-
tion of 687 miles of eity streets loeated
mainly in the larger eities

The field foree engaged in mainte-
nanee work consists of some 2557 men,
inelnding superintendents, timekeep-
ers, bridge and ferry tenders. The
territory assigned varies with the
extent of work. On the average,
each superintendent is in charge of
about 240 miles of road, and a fore-
man and erew is assioned 40-mile
seetions, Excluding supervision,
this is equivalent to an average of
ong man to each 5} miles of road
maintained.

For administrative purposes, the
svstem has been divided into some
1300 sections. These sections have
been designated arbitrarily on a gzeo-
graphieal basis, but in general it may
bhe said that each section represents

an  individual problem of mainte-
nance. The type and standard of 1m-
provement ; the age, soil and elimate;
and the volume and composition of
traffie are all factors which must be
eonsidered,

There are approximately 6 825000,-
000 wvehiele miles generated annually
on the rural State Highway System.
The average daily density of traffic s
1485 vehicles per mile of rond, About
15 per cent of the annmal vehiole mile-
nge is generated by eommercial vehi-
eles, It is to be noted that the term
“rural Btate highway' is merely a
referencs to the loeation of the road
rather than the traffie The traffie
itself is predominantly of urban
rather than rural origin.

Traffic of urban origin on the rural
State Highway System is very large
near the great centers of population,

The mileage by type of surface and the traffic range and average traffic on the rural State Highway System

is shown in Table 1.

TABLE 1

Miles of Rural Read by Surface Types, Number of Lanes, and Traffic

TRAFFIC
TYPE OF SURFACE MILES BY NUMBER OF LANES Range in traffic  Average
Two Thres Four Taotal wehicles per day daily
Bridges (all typaed) oo . . e amana T6.169 3643 8640 BR.452 100 to 20,000 2307
Dual or Divided (miscellansous types) ______ . ___ 40269 43.370 7.1 130.750"° 2500 to 20,000 8414
Brick . e 0.550 0.550 T
Portland Cement Conorete.._ . . ________ - __ 1,574.901 170.473 107.465 1,852.839 500 to 20,000 3,369
Oiled Contrtl® oo oeeeoemccaca o cvnan - 285.562 348 0.287 288177 250 to 7,500 1,926
Agphaltic Concret® .......covcersmnoceeee 1,000.727 138.793 85.641 1,304.181 500 to 20,000 3,268
Bituminous Macadam ... ____ _. —— 968.829 11.880 18.718 99,537 250 to 7,500 1,641
Plant Mix ________ .. .. P S S 1.317.283 14.687 11191 1,342,166 100 to 5,000 1,320
Roid Mhe o i caa deabna s = L 1,883,958 1.170 1.823 1,B87.051 Up te 5,000 7al
Qiled Gravel ______ .. ___._ ... [ 1,593.281 0.357 1,593,648 Up to 2,600 B81
Oled Earth S S 2,641,889 1.5660 0.392 2843831 Up to 2500 a1
| T o R R e 20,5567 29.557 100 ta 250
Bl . e . : e 460.300 1.474 461774 Up to 250 131
Total 8 et e i g 11972385 amso24ar 283.179F  12,62).488 1,485
Miles of city stresis mantained by State forces___ ... . R 348.078
12,969.566
Miles of city streets maintained by city forees._. .. - B87.326
Total milenge in system as malntalned ... . e 13,656.892

* Tha 180 miles of dusl or multipls lans roads is equivalent to nearly 200 milea of two lane road frem & malsiesancs polot of view,
The 4% milés of three and four lane pavement is eguivelent to same 1,100 miles of (wo lane sirfoce
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Winter Failure of Light Surface North of Quincy, Feather River Route, from Blorm and Traffic Conditions,

vonstituting over 80 per ecent of the
vehicless. The rural State highwuys
are frequently eonsidered as eonneet-
ing links between ecities, but in many
cages it is equally appropriate to
comsgider them as extensions of eity
sirests,

Only in the more isolated sections
do the urban-owned wvehicles drop
below 60 per cent of all vehicles, and
in all cases urban vehicles are over
40 per oemt of the total, even in such
counties as Trinity, Plumas and
Alpine, which have no incorporated
municipalities,

CONIMTION OF FACILITIES

The eondition of highway facilities
is changing constantly. Consider-
able sums are being expended for
major improvements and for a certain
amount of reconstruction. In any
one year only n small pereentage of
the system 1s so lmproved,

It has been estimated that twenty-
five years will be required to com-
plete desirable improvement work on
the system at the present rate of
progress. In the meantime, the pres-
ent facilities mmst be kept in condi-
tion to carry traffic or restrictions
placed on normal operation. A por-
tion of the bridges, for example,
were not designed originally to
carry londs which are legal under
present laws. Others have deterio-
rated to an unsafe condition. The

same iz true of certain sections of
road.

The condition of the bridpes is in-
dicated by Table 2.

TABLE 2
Condition of Bridges

Number posted for restricted loading
as of Dec. 1, 18309 SRS —- |
MNumber considered inadequate be-
cause of narrow roadway (less than

By e T e S a8z
Mumber eonsidersd inadequate be-
cavse of restricted overhead clear-
10— et ts masnw—tan BN

There is an overlapping as to width,
vertical clearance and condition, buot

tiking the structures as o whaole, 1
appears that approximately 27 per
cent are inadequate for one reason
or another, There is frequent dmm-
age to struetires because of seeidents
resulting from deficiencies in clear
ance. The main expense, of course,
is on the 11.7 per ecent whieh are ob-
solete due to age or inadequate de-
sl

A review of the road surlaces by
types indicates defieiencies ay to thick-
ness, width and type of surface for
the traffic sorved. The extent of these
deficienvies is indieated in Table 3,

Deficieney as to type, width, or
thickness of road surface for the vol-

TABLE 3

Deficiencies in Road Burface

| Miles
Defi-
cient

Type of Surface

Portland Cement |

Daily TraWic

Desirable Standard
for Valume of
Traffic

Type of
Deficiency

Cencrete f00 | 1.000 to 10,000 Lesa than | & inches = @ inches
8§ inches thick | 22 feet wide
|
Oiled Gravel s | 1,000 to 5,000 Too low type P.M.G. or high
type pav't

Qiled Earth. 506 500 toe 2,500 Too low type P.M.G. or R.M.G.
Earth . __ . 220 100 or mere Too low iype Oiled earth
All Types.__.__________ §540 Less than 20 feet to 22 feet

California Highways and Public Works (jawary 1940)
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ume of treaffie results in  greater
malntenanee expense. For each year
that such deficient facility esontinues
in serviee, more eareful attention
wmust be given, with a sorresponding
inerense in expenditures.  This is par-
tienlarly troe in the case of defieieney
in width. Where the width is less
than 20 feet, shonlders require more
than ordinary attention to insure
pssential pavement support and traf-
fie protestion. As indieated in Table
3. this problem is acute on 6549 miles
or 51.8 per eent of the rural State
Highway System serving 27.8 per
vent of the traffie.
LIFE OF SURFATE

A matter of coneern i= the inereas-
ing tendency, due to a lack of funds,
to substitute a lower standard of sur-
face than that which the traffie re-
quires, In addition to items in Table
4. for instance, there are 1975 miles
of plant or road mix carrying a daily
traffic of from 500 to 10,000 vehicles
a day. Two hundred and five miles
of this surface type is now earrying
a volume of traffic which is almost
twice that of the average density for
the entire system.

While it is impossible at this time
to estimate the span of life of this
surface, it is entirely reasomable to
assume that its economic life will
not exceed ten years. Bince the aver-
age age of this type of surface is
now approximately five years, it fol-
lows that unless replacement is com-
menced during the next five years,
ite maintenance will increase,

In a progress report to the High-
way Research Board which was re-
ceived early this year, 1. K. Bishop,
(hief of the Division of Constrogtion
off the Public Roads Administration,
who aoted ns choirman of the sub-
committes on Maiotenance Costs, fur-
nighes dpta on the ecost differential
between adeguate and inadeguate sur-
faces; and also between surfaces of
adequate and inndeguate width,

CO8T OF BIFRPACT

In the Paeifle States group, it was
observed that the cost of mamtaining
siurface only wis $126 for high type
povernents and #2109 for intermediate
byt pavements, carrying from TH1
to 4000 vehicles daily, It is to be
noted that the high type pavement,
despite Its lesser annual maintenance
cost, was given a higher condition
rating than the intermoedinte type

[Ten]

Failura of Red Bluff-Susanville Route Due to Inadequate Base.

These figures were for sur-
faces 20 feet wide. A similar, though
less pronounced, differential exists
in the ease of surfnees less than 20
feat in width,

Again, taking the same traffie
group and considering high type
pavements, the cost of maintaining
traveled way was £169 for 18-foot
surface and 126 for 20-foot surface,
and moreover the lesser expenditure
produced a higher condition rating.

surface.

MAINTENANCE "OSTS

The report concludes that **Sur-
face maintenance costs are lowest for
the high-type pavements—durabality
being built into the surface ; inerease
for intermediate types, and are the
highest for low-type surfaces.”"  And,
YSurface maintenance costs are gen-
erally lower on 20-foot widths of sur-
face than on 18-foot widths, The
20-foor widths have less pavement
edge fnilures and water seepage un-
der surfaee throngh rotty shoul
ders. "

The commities also states *'Surface
maintenanee eosts increase with m
erease in traffie on specifie fypes of
pavement. Weight of traffie further
ingreases ecost, but more data are de-
sirable to determine extent.”’

The foregoing comments serve to
present the sizge of the maintenance
problem and some of the specific eon-
ditions with which the mamtenanese
oreanization s faced.

We come now to the guestion of
standards of maintenance. In Cali-
fornia, it has been the poliey to pro-
vide funds to insure an adequate but

ot an unusually high stundard of
maintenanes,  In this regord, it is
interesting to note a comparison of
maintenance eosts in California with
those in other ports of the United
Hinles,

The H. K. Bishop repurt previously
mentioned coversd maintenanee costs
over a thres-year period on 1233
seetions representative of the prin-
cipal type surfaces In nse, covering
18,716 miles of highway in 47 states,
The sections selected were of stand-
ard eomstroetion and adequate for the
traffic served.

Barly this year a peport was issned
showing u compilation of these data,
This report shows that the average
annnal maintenance eost in the four
groips of Eastern States, which com-
pare in traffie volome with the Pacifle
States proup, was %337 per mile.
The sveraze aunnal cost for the
Pacific States group was 3436 per
mile.

The sections in California inelnded
some 361 miles seattered throughont
the State, which were representative
uf surface type, climatie and average
traffic conditions. The averace cost
for these sections was $460 per year
per mile,

A eomparison of mainfenance cost
items between the selected standard
sections and the rural entire State
Highway Sysiem is shown in Table 4.

The routine maintenanece of %413
per mile includes provision for opera-
tion of movable span bridges, high-
way lighting. operating expense and
lichting of two tunnels, operation of
two ferries, and similar work not
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directly connected with upkeep, The

net amount estimated for routine
work is $400 per mile.
TABLE 4
Comparison of Averane Maintenance
Cost per Mile
Faor extire
State
Hiphwmy
System on
Far Basis of
elgcted finesent
Item setlions hadget
Routine Maintapance $223 #8113
Replacements ... TO 136
Improved Service.___ 132 83
Major Slides and Re-
pair of Storm Dam-
ags 36 BOD
Tkl e $460 $711

The main difference between the
eost on selected seetions and state-
wide average is reflected in the Rou-
tine Mamtenanee, This condition is
to be expected, sinee the sections
for which costs were reported ave of
fairly reeent construetion, and with
surface and other facilities designed
for the existing traffic. The cost of
this Routine Maintenanee shonld
approximate the minimum for the
particular traffic volumes, The ecost
of “Improved Serviee' as shown in
the following table iz higher {han

the State Average, This, alzo would
be expected. A review of the several
classes of work which entered into
this charge as shown in Table 5 is
interesting.

TABLE &
Detail of Improved Service Charges
ltem Cost per Mile
Upkeep of guard rail_________ $7.00
Cutting and controel of road-
side vegetation...._________ 3480
Care of plantings____________ 30.77

Care and installation of high-
way markers_______________ 6.65

Traffic Striping______________ 2546
Snow removal..ccececcicnca.. TBI3
Miscellaneous items _________ 9.09

$132.00

When viewed in detail, it is appar-
ent that no single item is exeessive if
a pood appearance and proper serviee
is to be assured. The item for snow
removal iz low, as only about 50 miles
out of the 361 miles of the selected
sections are in territory where snow
removal is required each season, and
the fall iz eomparatively light.

The eost of major slide removal and
repair of storm damage likewise is
lower on the selected sections than
the State average, as they ave lovated

in areas where such damage seldom
OEeNES,

The Bishop eost report referred to
above also inelnded a condition rating
for the model sections, The Pacific
States wroup, ineloding California,
was given a condition rating of 93 per
cent. This eompared with a rating
which ranged from 88 to 94 per cent
for other sections of the country,
Taking this into secount along with
the favorable eost comparison, it ap-
pears that maintenance work in Cali-
fornia is om a reasonable par with
other sections of the United States,

This is the firel instellment of UWr, Den-

nin' oddress.  The second installment il
appear uert month.— Editoer,

2,191,683 Autos Delivered

In the firer ten mounths of 1088, 2624738
motor vehieles were delivered to consumers,
an {nerense of 46 per cent over the same
period in 1888 OFf this number, 219,658
were  pasgenger oars, ropresenting 8 gain
of 48,8 per eemt; and 483,055 were commer-
pial vehicles, representing n gain of 55 per
eent.

“My girl friend bos o wonderful new joh
pow, doing settlement work."”

“Rettlement work ¥

“Yes, her luwyer sues, and she gets the
aettlement,”

Typical Slip-out During Heavy Storm on Topange Canyon FRowte Mear Santa Monica in Los Angeles County.

California Highways and Public Works (Jewmary 1940)
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Modern Psychiatric Clinic Unit to
be Added to U. C. Medical School

By P. T. POAGE, Assistant State Architect

tal disorder or disease is gen-

erally accompaniod by a feeling
of horror and hopelessness. Up to
esomparatively a few vears ago, per-
sons 0 afflicted  were dsclated in
“nsylums, ' usually for the remainder
of their lives, where a low standard of
living, general negleet, and often mis-
treatment were designed to inerease
rather than lessen the effects of the
mental disorder,

Ag medien]l seionce progressed and
the public became more conscions of
it responsibility to those suffering
hoth physieally and mentally, there
gradually evolved first the hospital
in whieh proper care and safe custody
wera the prime factors, followed by
further steps to the present time in
which speeial attention is being given
to research for determining eaunses,
and to treatment for effecting enre
and rehabilitation to society,

In dealing with this phase of the
problem, California has lomg been at
the front, both in the work done in its
publie institutions and in that per-
formed by psychiatrists in private
practice, Under the leadership of
Dr. Aaron J. Rosanoff, Director of
Institations, it is now preparing to
talee the lead in this field with the
comstruction of a new specialized Psy-
chiatrie Clinie to be constructed by
the Division of Architecture for the
Department of Institutions in San
Franecisen,

THE popular eonception of men-

3500000 APPROPRIATION

Dr. Rosanoff has given & lifetime to
the stndy of this problem and is a
nationally recognized leader in the
field and the author of numerous
books widely read wherever psyehia-
try is considered. His familiarity
with the results to be obtained by
proper application of existing knowl-
edge and his enthusiasm for research
and the development of a greater
mnderstanding of the funetions of the
human mind were effective in eon-
vineing Governor Olson and the Leg-
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islature of the urgent meed for a
proper plant in whieh to earry om
this work. As a result, there is now
available an appropriation of 500,
000 for this purpose.

In the furtherance of this project,
in July, 1939, Dr. Rosanoff, W. B.
Reynolds of the University of Cali-
formin, and P. T. Poage, Assistant
State Architeet, visited approximately
twenty of the important centers of
payehiatrie research and treatment in
enstern  cities, ineluding Madison,
Wisconsin ; Chieago, Toronto, Boston,
New York, Baltimore, Philadelphia
and Pittsburg. Detailed inspections
were made of the physical plants and
consultations held with the directors
and other staff members of these
specialized hospitals and elinies.

COOPERATING WITH MEDICAL SCHOOL

The site for the new unit is on the
property of the University of Cali-
fornia Hospital and Medical School
facing Parnassus Avenue. Carefol
attention is given to coordination with
the future development of the Medical
School whose interests in the teaching
and study of psyehintry are tied
elosely to those of the Department of
Institutions, This strategic location
is of mutual advantage to the uni.
versity and to the Department of In-
stitutions in giving to the latter the
full advantage of ready access to the
specinlized staff, Inboratories, and
other facilities of the Medieal School ;
and offering to the aniversity the hest
of facilities for study and research in
advaneed psychiatry,

As this is written, late in December,
1939, the prelimimary plan has been
agread upon and working drawings
and specifieations will proceed as
rapidly as the details can be developed
to meet the approval of the consnlt-
ants in the various branches of the
work to be housed.

The basie architectural charactar is
drawn from the designs of the Univer.
sity architect for the proposed main
mnit of the Medical School which will

be the dominating mass of the entire
hospital and medieal group when con-
structed, and of whieh the Phychia-
trie Clinie will, in effect, be one wing.
The accompanying perspective sketeh
shows in tentative form the general
mass of the design in its present stage
of development.

TWO GARDEN AREAS

The plan form is that of an up-
symmetrical ““T.”" Two garden areas
oeenpy the space on either side of the
stem of the **T,”" one giving special
mterest a5 an entrance feature ex-
posed to the view of the main sireet,
and the other a seclunded area pro-
tected from the publie view to provide
outdoor recreation area for patients
unider treatment and observation.

The main mass of the strueture will
be four stories high. Additional area
for necessary service units and stor-
age will oecupy a partial basement.
The elevator pent house, living quar-
ters for resident physicians and other
minor elements will be hoosed in a
central fifth Hoor unit.

The first floor will be given pri-
marily to the out-patient department,
administrative offless, receiving unit,
lnboratories, and lecture room.,

HOTERS 100 PATIENTH

The prineipal areas on the seeond,
third, and fourth floors are devoted
to housing approximately 100 patients
idivided equally between the sexes,
Distinet separation of sexes i pro.
vided, exeept in the neuro-surgieal
nnd the children's wards.

On the extreme front, wing of these
three upper floors are specialised
units ineluding: (1) TPacilities for
insnlin shoek therapy, a Lreatment
giving excellent promise in the oure
of cnses not top far advaneed ; (2) o
complete neuro-surgical unit with op-
erating room, X-ray, and related ac.
vessories to care for all surgery of
the brain and the nervous system;
(3] oceupational therapy rooms de.
voted to oraft work designed to oe-
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Sketeh of proposed psychiatrie alinie to be built at the Univarsity of California Hospital and Medical Scheool in San Francisco,

Public Works Program for 1940

{Continued from page 5)

cupy the mind, develop eoordination
of faculties, and otherwise improve
the general mental condition.

The new elinie is intentionally
limited in size, being considered not
as a basie treatment unit, but as a
center from which will be direeted an
inereasingly broader program of
practical applied psyehiatry to be
earried out by the various institutions
alrendy in existence.

BTUDY OF MATERIALS

A careful stndy has been made of
types of material best adapted to the
speeial service required in this type
of hospital, Constroetion will be of
reinforesd conerete in =0 far as the
prineipal structural frame is eon-
cerned and other materials will in
general be fire resistive to provide the
fullest protection {o the patients.

Aconstie materials will be used ex-
tensively to minimize noise disturb-
ances.  Adequate natural light and
ventilation will be available generally
through the generous window area
characteristic of the modern architee-
tural treatment.

The Division of Architeeture is
happy to have a small part in bring-
ing this important serviee to humanity.

“Sinea 1've stopped going around with
eollege bhoyn, I'm three pounds Hghter*

‘T you mean you're worrying and losing
weight 7

“No, I've givan bach nll the fraternity
pios I've been wenring.'

The Division will econtinue the
supervision of ireigation distriets and
lend assistunce to the Distriet Securi-
ties Commission in refinancing and
refunding old bond issues. Seventy-
three distriets with a total of 880 .-
500,000 in outstanding bonds come
under this jurisdietion,

In the water righls pection appli-
eations for permits to appropriate
water for the year 1940 will approxi-
mate 350, It is estimated that 225
of these will be approved, that rights
will be conflrmed by issnance of
licenses in 110 cases. Approximustely
270 inspeetions and field investiga-
tions of water rights will be made.

WATEE ADJUDICATION

The Dvvision will somplete the ad-
judication of water in five distriets
inelnding the large Middle Fork of
the Feather River distriet and the
North Fork of the Pit River distriet ;
and m the smaller distriets of Ash
Creek in Big Valley, Bouth Cow
Creelk and the Raymond Basin Area
Referenee. Two new water master
distriets will be ereated in addition
to the 14 now in existence,

Cooperative work with the Federal
government on whieh the Btate and
Federul government share the ex-
penses equally will inelude stresm
gaging, at a cost of $50,000; topo-
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graphical surveys, $10,000; irrigation
investigations, 10,000 ; and other eo-
operative work with the War and
Agriculture Departments on state-
wide flosd control investigations.

On small surveys the Division will
spend 7,600 and supervise the work
of several cooperative ngencies both
publie and private whiech will spend
an additional £30,000,

Under miscellaneous projects the
Division will dredge Mission Bay at
San Diego at a cost of &30,000; pre-
pare plans for a water supply for the
State institutions in Napa Valley and
continue the Bouth Coastal Basin
BNTVEYS.

Six Trucks Move 150-Ton Gun

One of the heaviest londs over hanled
over & road vn thls contineat was moved o
Fort Croakite, Californis, recently when a
168-imch gunbarrel weighing 150 tons was
transported with four trucks polling nod twe
trocks poshing.

The six trucks, penerating 00 horsepower,
moved the hawling wnit, with forty whesls
under it, at & mie of one and one-half to
two miles per hour.

The inckdent demonstrantes once more that
highways are vitul in netionn] defenss,

“Whao is that terribly homely mon sitting
Y EE l]‘ll.'rt-?"

“Thai's my hrother,”

“Pardon me. 1
regemhblanes.”

hada't  unotiesd  the
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Steel Truss Bridge at Antler Will Carry Four-lane
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FOUR-LANE highway reloca-

tion projeet across the pro-

posed Shasta Reservoir is the
LAa0-foor steel and eonerete bridge
now unider constroetion over the
Sacramento River near Antler, abont
14 miles above Shasta Dam. At that
point, the reservoir will be 150 feet
deep, and the water surface will be
more than 100 feet aboye the present
stream  in  the Sacramento River
Canyomn.

As the new hichway approaches
the south end of the bridee loeation
on & long 6 per cent descending grade,
at a sharp angle to the siructure, it
wis necessary from a safety =stand-
point to Joeate the entire bhridee on
a 5000 foot radins eorve with an
850 foot curved approach highway.
Smenth transitions between the vari-
ons radii will provide safe and eom-
fortable antomaobile travel at all times.

The bridge is laid ont with five
major spans: two of 189 feet, two of
252 feet, and one ceniral span of
273 feet, Forty-two foot eantilever
spans at each end support short heam
spans that serve to distribute and

| Fourteen |

1 L
[ b
z| i
- Sac ramentao ]
f | u
b=y " - 2
b | R ive € Pradile
- . X , ’—J'_,__,——f
:L_- - ra"nw M@fﬂf :Uer. 938 —H
Erev. 922 b3 = B _&tew 25
PIER NO 3 PIER MO, 4
1 S i i
5 B 7 -] ']

winimize the effect of structure de-
flection or of settlement of the ap-
progeh fills.

TWO HIDEWALKS PROVIDED

A H0-foot readway is provided, with
two narrow sidewalks and =teel rail-
ing, MTwo lines of sleel deck trusses
31 feet apart support Hoorbeams at
egeh 21-foot panel point, nine lines of
stee] stringers, anid a reinforced con-
erete roadway slab 71 inches thiek.

The main piers arve gight feet wide
at the top, 40 feet long, and of varyv-
ine heighis, the tallest being 172 feet
above its roek foundation.

PIERS OPEN TO WATHEHR

Piers are of eellular eonstruetion,
using 18 ineh walls and interior ribs
thronghout. Varying amounts of re-
inforeing steel in these walls pravide
for the diferences in stress at the
proper points.  All piers are founded
npon rock. Foundation explorations
were made at all pier loeations to
determine satisfactory depths of foot-
mgs,

Three of the piers extend down be.

By GLENN L. ENKE, .

low river lovel, and will reguire con.
erate foundotions poured nnder water,
Clonstruetion joints ace provided in
the pier shafts at 20-foot intervals;
a horigontal distribution girder, or
Y foar, " being located at these points,
Piers are battered 34 ineh to 12 inches
for appearanee.

As the ultimate water level in the
Shasta Reservoir will practically sob-
merge the main piers, openings are
provided al various points in the pier
walls andd floors to permit the free
passage of water. This procedure not
only eliminates hydrostatic pressure
on the pier walls bot adds consider-
able ““mass " or “inertin due 1o weighi
of fluid'’ to resist sarthgquake forees,
diseussed later,

Next to stroctural safetv, a funda.
mental requirement, smooth deck sor-
faces and pond railing appearance
are probably the two most important
faetors to the motorist. Considerahls
eare was taken, therefore, to insure
good results in the completed stroe-
ture, s follows

(1) A railing and gutter profile
was established for each side of the

(Jaunary 1940) Califormia Highways and Public Works



State Highway Relocation Across Shasta Reservoir

\CE OF PAVING NOTCHES = 1330'-0"

_— e — e — - —— = gy

P
oy |
oy
o glo 2582 _ Ev 1848 A5
* oy W;Q
b P
§‘-:‘. mi2
NE A3
i Bl
AN

]
servoir Eler

o635

=3
I

Elev 822
PIER NO. S
L

|

Ly Elew. 96/
PIER NO. &

PIER NO.7

aso

I 2

\ssociate Bridge Engineer

bridge, using long 1400-foot vertical
vnrves to give 4 smooth change of
superelevation over the strueture to
fit approach alignment.

(2} Truss detlections due to fuoll
dead load were eavefully computed,
amd elevations determined for each
truss panel point to it an “ unloaded "'
profile.  This “*unloaded™ profile is
the final profile, plus the anticipated
deflection mmder dead Toad,

(31 The fabricating shop will snb-
punch, or sub-drill, all main tross
connections, then completely assemble
eueh truss in a borizontal position in
the shop, placing each top chord panel
point in its correst relative position
to fit the *“anlogded "' profile.

(4] All trnss joints are then
reamed to (ull size, and all members
mateh-marked for erection,

(3] Trosses may then be erected at
the bridee site in any desired order
as correct position is secured simply
by jacking the trusses into shape antil
all truss connections are fair. No
field drilling of these eonnections will
be allowed,

() The concrete deck will then be

pored in any order to suit the eon.
tractor’s working schedule, This is
un dmportant feature, as pouring a
deck slab oniformly from one end of
a struefure to the other s mueh less
vostly than vequiring shoet individual
potrs over various parts of the bridge,
as has heretofore been necessary in
trusses of this type,
DECK 18 Ut Loose”

To prevent participption of the
eonerete deck slab in resisling siress
set up in the trosses hy the weiglht
af the slab, ss it wenld surely da iff
rigidly attached, the deck has been
literally “*eul loose™ by introducing
smal] expansion joinis in the stringers
approximately 100 leet apart. This
is of no consequence o actual strength
of truss members, bui has a pro-
nouneed efeet npon deflection of the
trusses.  As gcourate tross-deflections
van he determined only if the slab is
prevented from faking direer stress,
this proeedure is essentinl to secure a
smooth deel.

It 15 most important in construeting
u eonerete deck to anticipate aeen-
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rately the delovmation of the various
members  involved, a8 correcting o
rotigh or wavy deck after construction
is a diffienlt and costly process,

To  eliminate defleetion  stresses
Prom the plers, temporary expansion
rollers will be used at the tops of all
piers, Upon eompletion of the deck
glab and upon a soitable day of
nverage temperature, the truss shoes
will be gronted into permanent posi.
fiein,

ROTATING TYFE JOINTE

Piers are arranged so that the four
main piers on either gide of the con-
tral span are sopported lomgitmdi.
nally by anchor piers of compara-
tively low height Toeated high up on
the sanyon walle  The main trosses
are pin eonnected to the tops of all
piers, A suspended span in the cen-
tral 273-{oot span, with provision
for expansion at one end, establishes
a symmetrical trass layoul, conting-
oug over three supports on each side
of this span, Trusses are then fully
“indeterminate’’ only over the center
support of the group, the “degree of

iTontinued on page 355
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Santa Susana Mountain ridge in proceas of bsing cut through to transform MNewhall Tunnel into an apen cut highway.

Newhall Tunnel Replaced by Cut

By JOHN D. GALLAGHER, Assistant Highway Engineer

UROSS the portherly end of the
A-“"un Fernando Valley, some
thirty miles north of the center
of Los Angeles, extends the rugged,
brush eoversd range of the Santa Su-
sana Mountains which has long pre.
sented a troublesome barrier to road
builders
In the earlier days of development
of this portion of the State, energetic
pioneers hewed n narrow vertieal out
through a low point in the hills, This
entl, known s ““Fremont Poss, "'
served travelers to the north of Los
Angeles until 1910, at which time Los
Angeles Connty constructed a tunnel
through the hills just southerly of the
town of Newhall., This arch tunnel,
only 17 feet-five inches wide, was nged
by the rapidly increasing traffle from
the metropolitan Los Angeles prea tn
the San Joaqoin Valley, Mojave and
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the Owens Valley for the next twenty
VEeirs.

In 1928.29 the California Division
of Highways construeted a three-lane
highway through Weldon Canyon,
west of the tunnel, for traffic to the
San Joaguin and Sacramento valleys,
Thus, the tuonel which had become a
serious bottlemeck was relieved of a
large portion of traffie. During the
pust ten years, however, fraffic to
Antelope Valley, Owens Valley and
the northwestern portions of the col-
orful Mojave Desert incressed to an
average of MW ears a day, with Sun.
day teaffic during the wildflower sea-
son reaching 20,000 ecars in nine
honrs.  Under this congestion New-
hall Tunnel again became an ntol-
erable hottlenesl,

On May 05, 1938, a contracl was
awarded hy the State for reconstrne

tion of this portion of the route as »
nnit in the program for n new align.
ment of the highway between the San
Fernando Valley and Mojave along
the so-called Mint Canyon Short Cut.

The eontract included construetion
of 3.78 miles of State highway, be-
tween Foothill Boulevard and Plaee-
rita Canyon on the Mint Canyon Cut.
off, where a eonpection was made with
another unit of the general improve-
ment. From the Foothill Boulevard
Junetion, which is abont a mile south
of the old tunnel, to a poiot almost a
mile north of the tunnel, the projeet
followed the old road. The eontract
eilled for a divided highway, with
two 12-foot center lanes of plant-
mixed surfacing and two outside lanes
of portland cement conerete, each 11
feet wide, with 7-foot shonlders. The
central dividing strip is foor feet
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Marrow MNewhall Tunnel bottlensck on State Highway 23 as it appeared before excavating of cut slopes as indicated by dotted lines.
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wide with conerete curbs and cov-
ered with a plant-mixed surfacing.

At the point one mile north of the
old tunnel location, the new highway
leaves the road to Newhall and bears
to the right on new alignment as part
of the Mint Canyon Cuot-off, This
section was construeted with a three.
lane plant-mixed surface 33 feet wide
and &foot shoulders,

The major interest of the contract
centered around the replacement of
the tummel with an open ent and this
phase of the contract was graphically
presented in the final report on the
work snbmitted by Mr. 8. V. Cortel-
you, distriet engineer, at Los Angeles,

The tuunel was 435 feet long, con-
erete lined, with a grade line 200 foet
below the top of the hill and entirely
within the prism of the proposed eut,
Investigation had shown the hill to
be eomposed of cemented conglomer-
ate and sandstone, indicating that no
serions diffieulty would be encountered
in exeavation, As traffie was carried
through the tunnel during construe-
tion, protection from falling material
at the tunnel portals was provided by
i thirty-foot timber extension ol {he
tunnel on L-beam posts and caps, The
extension ahove the tunuel portal also
provided a suitable area for the opera-
tion of power shovels and trocks and
was used first at the north portal,
thenm moved to the south portal to
serve the same purpose. Hamps were
constrocted from the existing roaid to
the area above the tunnel.

The greater portion of the material
in the eut was loosened with rooters
and bulldozed from the top of the eut
to the working area above the tunnel
portal where it was londed by two
24 . yvard shovels into a fleet of sixteen
10.vard dump trueks, The eut was
designed for one-hall to one slopes,

DPRILLING AND BLASTING OPFERATIONS

No blaating was done in the removal
of the upper 120 feet of the ent
When excavation had reached a point
ahout 60 feet above the tunnel roof
drilling and blasting operations were
begun. Holes were drilled with a
wagon drill rig to depths of 36 to 40
feet and the material loosened with
charges of approximately 1000 pounds
of black powder to eanch hole. TIn
aorider to minimize loosening material
in back of the desizned slopes firing
was limited to four holes at a Lime,

Operations advaneed until exeavn-
tion had been completed to an elova-
tion about 10 feet above the tunnel
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rouf (about 30 feet above the roadbed
grade] when a slide oceorred on the
easterly slope which entirely blocked
the south portal of the tunnel. The
slide moved along one of several slip
planes whieh dipped toward the rosd-
bed at angles of from 20 to 35 degress,

Slope design on the easterly side
was then changed to 1 to 1 and ap-
proximately 42,000 vards of material
from the top 65 feet of the eut placed
in adjacent canyoms by the use of
bulldozers  and  earrvall  serapers,
From this point the material remain-
ing back to the 1 to 1 slope was
hrought into the cut by blasting and
bulldozing where it was loaded into
trucks with pewer shovels and hanled
to widen fills,

RECURRENCE OF ELIDES

The 1 to 1 slopes did not, however,
prove to be sofficiently stable and
another slide came in on the easterly
sidle near the north end of the out,
On this portion the slopes were flut-
tened further to 114 to 1. Just aflter
this work was completed a triangular
wedge of about 500 enbic vards slid
out in back of the 1% to 1 slope,
indieating that eventually all the ma-
terial above the slip plane might slide
into the cut. Removal of all this ma-
terial wonld have involved a preater
vardage than funds provided for the
work wonld permit.

At the same time other slides oe-
enrredd at the sontherly end of the cut
and in high euts immediately south of
the tunpel eot. Io all cises it was
noted that the material had broken
out in trisngolar seetions, bounded
on the southerly side by nearly verti-
cal planes more or less parallel (o the
direetion of dip nnd that movement
of the sliding mass was along the
direetion of dip, which formed an
ablique angle with the roadway gutter
line. The slip planes intersected the
gutier line at various points through-
ot a distanee of about 800 Feet,

To determine the limits ol material
required to be removed in order to
stabilize the eut slopes, plones with a
4% to 1 slope were passed through
the interspetions of the slip planes
and the gutter line and on a line
approximately 10 degrees back of the
direetion of slip. All material north
of thesa slope planes, down to the snr-
face of the slip plane was removed,
By this method the material remain-
ing south of the slope planes and be-
low the slip planes was supported at
the toe, amd the total amonnt of ma-

terinl removed was muech less than if
i uniform slope of sufficient flatness
to gtable had been adopted.

11000 YAHDS REMOVED

The result of this procedure in re-
movipg unstable material is a series
of saw-toothed peaks or ridges with
valleys intersecting the gutter line.

The westerly slope of the tunnel
eut has remained stable on the 14 to 1
slope to which it was originally de-
slgned and constrocted,

The preliminary estimate of road-
way excavation for the aren in which
the heavy slides ocenrred was 295,000
eubie vards on the hasis of the de-
signed 14 to 1 slopes.  The slide yard-
age removed amounted to 816,000
enbic yards making a total of 611,000
eobie yards of material removed in
the constroetion of the tunnel cut,

On the remaining portions of the
roadway little diffieulty in exeavation
was enconntered, althongh some of
the ents reached 100 feet in height
and required eonsiderable drilling and
blasting to bring material down to
the roadway where it conld be loaded
into trocks with power shovels.

The preliminary estimate of exea-
vation quantities for the emtire 5.7
miles of the project was 520,000 cubie
vards and the final quantities showed
thut  approximately 857,000  ecobic
vards were removed, an excess of
A7,000 cubie yvards, nearly all of
which came from the tnnnel eut,

PAVED DRAINAGCE TITCH

Oiher features of the contraet such
as the plant-mixed sourfaeing, port-
land cement conerete pavement and
shoulder treatment followed more or
Tess standard practiee, The eonstroe-
tion of a paved drainage diteh along
one portion of the projeet, followed,
however, experimental lines, The
idliteh was built on a eurved section
anil paved with asphalt conerete rein.
foreed with wire mesh.

The length of the diteh was abount
300 feet and hos a top width of 30
feet with a flow line 6 feet below the
top.  The section is eurved, with a
radios of 35 feel, The grade of the
diteh wag finished by hand trimming
using a cirenlar teuplet and eompae-
tiom of the subgrade necomplished
with an eizht-ton tandem roller, The
nsphalt  econcrete was  sprend amd
raked by hand and eompacted by the
tandem roller,

After one ineh of the surfneing was
in place the wire mesh reinforesment

{Conllnved on page 241
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New Cut in Bay Bridge Toll
Rates Goes into Effect

N OUTSTANDING  demonstra-
A tion of the benefits that ean be
obtatned for the people through
publie ownership was given on Januo-
ary 1, 1940, when in conformity with
(Giovernor Culbert L, Olson's determi.
nation to redoee tolls on the Ban
Franciseo-Opkland Bay Bridge as
rupidly as revennes of the great span
permit, another reduetion was made
in the automobile, truek, trailer and
commuotation rates,

The California Toll Bridgze Aun-
thority by unanimons vote on Decein-
ber 12, 19349, authorized the decrease
in rates.

Aation of the Authority was in line
with Governor Olson's poliey of giv-
ing to the people under publie owner-
ship the greatest possible benefits ae-
eruing to them nnder such ownership,
apd constituted the second reduction
in Bay Bridee tolls made under the
present State administration.

" CONEPIOUDUBLY sUOUBSsFUL"

“Public ownership and State oper-
ation of the Ban Franciseo-Oakland
Bay Bridge nre proving conspicions-
Iy suecessful,’’ Governor Olson de-
elared in amouneing the new toll
decrease,  **Thai is why we are able
to make forther reduetions at this
time in eharges for the use of the Bay
Bridge, We shall put lower tolls in
e¢ffect in the future just as soon as
the income of the bridee warrants, "'

The Aunthority by its action cut the
toll for pleasure automobiles from 40
cents to 35 cents per vehiele with no
charge for extra passengers,

The superseded rate had been 40
cents for an automobile (including
the driver and up to four passengers)
but with extra passengers paying 5
cents each.

Rates for antomebile commuters
were reduoced from $14 to $12.25 and
from 1160 to $10.25, respeetively,
which approximates 25 cents per
one-way Liceket,

For sutomobile trailers the toll was
eut from G0 cents 1o 35 ecents,

Provided the bus lines operating
over the bridge spply to the Railroad

Commission for new Larifl rates which
will give to their pussengers the bene-
fit of the reduction m bus {olls, the
rate for buses will be fixed at a flat
toll of 1 with no extra charge for
passengers, Buses pow pay 70 eents
per vehicle and 5 cents for each pas-
senger earried.

The Aunthority empowered its =ee.
retury, Director of Publie Works
Frank W. Clark, to put the new bus
tolls into effect when the bus lines
obtain approval of new tariff rates in
which will be reflacted the saving o
their passengers.

An important new regulation affeet-
ing trucks wus upproved. Formerly
trucks paid 50 sents per vehicle and
2 osents for each 100 pounds of load
carried. The new toll is based on the
gross weight of the truck and load
ind is intended principally to speed
up the weighing of trucks at the tol
station.

OHATIFYING TO AUTEHORITY

In submitting the matter of fur-
ther toll reductions at the recent
meeting of the Authority, Governor
Mson said :

“When the tolls were reduced from
A cents to 40 rcents, we annonnced
that as soon as conditions wonld allow,
in keeping with the underwriting
contract for the bond issue, there
would be a further reduction. I un-
derstand from the Director of Publie
Works and counsel for the Authority
that eonditions have now obtained
under which there can and may
be further reductions. Therefore, |
would like to take that matter up at
this time,

“It is gratifying to the Authority
to make these reductions which are
largely beneficial to the motoring
public. The motorist, commuter and
patrous of bos lines will all benefit
materially under the new tolls. In
the case of the bus operators, they
will have to submit new tarilf rates
to the Railrond Commission and if
these rates give to bus passengers the
full benefit of the elimination of 1ol
charges for each passenger, then

California Highways and Public Works (Jawary 1940)

Dirvector wf Public Works Clark is
authorized 1o put the revised tolls
min effeet.

THOUBANDS WILL BENEFT

“Thovsands of Californians in the
interior of the Siate who use bus lines
in traveling to San Franciseo will be
the heneficiaries.”

The new method of weighing truels
on & gross weight and load basis will
fueilitate truck transportation peross
the bridge by saving a great deal of
time at the toll stations.

Following are the new and old rates
on the bay bridge:

ams  vosmss MM R

1 Aulenpsbilos, smbulamees, tam, com-

marlil or light delivery mitomobiles 30 15 £0 40
¥ Trallars drawn by sitomibiles |
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Scene showing bags being filled at concrete mixing machine and carried by crews for placemant on Cache Creek smbankment.

Concrete Riprap Bank Protection

By C. F. CHILD, District Construction Enginzzr

memory of the oldest citizens was

experienced in the Saeramento
Valley in December, 1937, and con-
siderable damage was done to many
sections of rodads, most of whieh have
heen repaired or restored.

Shortly after the storm our central
offiee caused a complete state-wide
sarvey to be made of the adequacy
of different types of slope protection
and of the suitability for different
eonditions. Guided by the report of
this survey sacked eoncrete riprap
was selected as slope protestiom for
the seetions of Houte 50 between
Rumsey in Yolo County and the
junetion of Ronte 15 en route to Clear

: NMOME of the highest water in the
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Lake in Loke County via Cache Creek
and Bear Creele

Sections of the road along these
aréels had been entirely washed away,
showing a tremendous aetion of the
waler in earrying away portions of
the road eontaining boulders of from
five to eight feet in diameter and
lenving n hillside where onee was o
roaid,

PLAUED IN THREE LOCATIONS

Sections of roek riprap had been
placed protecting the slopes, Some
sections were overtopped and partially
earried off by the current, resulting
in the loss of sonsiderable roadway.
The rowd was parvtinlly restored for

one-way traffie by the maintenance
forees until such time #s funds wers
available for more permanent eon-
stroetio,

In Beptember, 1939, a contract was
let invalving approximately 94,000
sacks of comcrete riprap along with
2100 cubic yards of rock riprap and
other items of construction, being the
largest amount of sacked concrete
placed in District III, totaling 2645
lineal feet in three locations. The
average height was approximately
22 feet.

A smitable foundation of bedrock
ar laree boulders was found from four

(Continued on page 18)
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At top, filled bags of mixed concrete being delivered by chute Lo crews at bottom of riprap job. Below—Close-up of a portion of the
25,000 bags of concrete riprap reguired on the Cache Creck job,
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University Avenue Grade Separation
in Berkeley Formally Dedicated

ADE the occusion for a zala
M eity-wide eelehration, dedica-

tion of the newly completed
University Avenus grade separation
at Berkeley attracted a large erowd of
citizens on Saturday, Janoary 6, ai
which State, connty, city and Fed-
eral officials made brief addresses,

In the absence of Governor Cul-
hert T. Olson, who was in Los An-
geles on State business, Lnrry Bar-
rett, chairman of the California
Highway Commniission, dedieated the
#R0.0M0 nroject to publie servies,
following a program of musie and
speech-making. )

Many years before the building
of the Sun Francisco-Oakland Bay
Bridge and the Bast Shore Highway,
the neead for n grade separation at
the interseetion of University Ave-
yue and the main line tracks of the
Sonthern  Paeific  was recognized.
Back in the early twenties, when
ferries first began to earry motor
traffie between the Berkeley pier and
San Franeiseo, relief for traffic de-
lays at this erossing became appar-
ent. With the great impetus given
to traffic by eonstruction of the Bay
Bridge and the East Shore Highway,
this need became a pressing neces-
wily,

City Manager IHollis Thompson,
and other Berkeley officials, impor-
tuned the California Highway Com-
mission to inelnde the eonstruction
of a grade separntion at this site in
the Division of Highways' Federal
finanesd program for elimination of
grade erossing hazards on feeder
roads off the State highway system.
The data submitted by the Berkeley
anthorities reflocted the thoronsh-
ness of their preliminary studies
and convineed State highway officials
of the necessity of the improvement.

As University Avenne is not lo-
euted on the State highway svstem,
the anly method by whieh construe-
tion of the stroeture conld be
finaneed by the State was by ineluid-
ing it in a Federal grade erossing
elimination program. Funds for
these programs arve apportionad by
the Public Roads Administration of
the United States Government from

[ Twenty-two]

appropriations made by Unngress
for Federal Aid to States for high-
way work., State highway depart-
ments are permitted to nse o por-
tion of these grade erossing funds
for projeets located on feeder roads
which are off the State highway
systen.

It was as this type of project that
the Tniversity Avenue grade sepa-
ration was ineluded by the Califor.
nin. Highway Cononission m  the
program finaneed from funds pro-
vided by the Federal Government
for the two-vear period between
Jualy 1, 1937, and Jone 30, 1939,

Comparative preliminary engi.
neering stodies and estimates by
State highway bridge engineers de-
termined an overhead strocture as
maore suitable nnd economieal to the
gite than an underpass type. On the
bisis of these studies, the final design
far the modern strocture which was
turned over to the Ciiy of Berkeley
wak completed.

+LAKNE DIVIDED ROADWAT

The overhead itself is of mosi
modern design, The fifteen rein-
foreed conerate slab spans and three
steal mirder spans total 922 feet.
The central stes] girder span over
the railroad tracks is 115 feet, &
inches in length, and the two ad-
joining steel pirders are each B5 foot,
fi inelies. These three steel spans are
sarried on reinforeed concrete piers
which rest on pile foundations. The
Aftesn eonerete slab spans vary in
length from 23 feet to 48 [eet nnd
are supported by eonerefe hents,

The rondway scross the strocture
is designed for safety. Four traffle
Ianes, each 12} feet wide, are divided
by & four-foot eorbed median strip
and provide ample facilities for both
enst- and west-hotnd traffic.

The cost of the overhead, iis ap-
proaches, and the street work along-
side and beneath the stroeture will
pmount to approximately $330 000,
These funds were provided entirely
from Fadersl apportionments to (lal-
ifornia for grade crossing elimina-
iomn.

The only major diveet cost to the

City of Berkeley has been provision
of additional right of way on each
side of University Aveoue, This
wits necessary to provide adequate
widdth for satisfaciory street con-
struction for loeal traffle not using
the overhead,

FUTURE GRADE SEPARATION

While this everhead i= now com-
plete, grade lines at the intersection
of University Avenue and the East
Shore Highway have been laid so
as to conform with plans for an in-
tended grade separation to be built
in the future at that junction.

In the meantime, funds have been
provided for the installation of semi-
traffie-actoated signal lights at the
East Shore intersection, This signal
gystom s so designed that ears on
Univergity Avenue, approaching the
Hast Shore Highway and wishing
to make a left turn or eross the
thoroughfare, will automatically
turn traffie lights to *‘stop’’ agninst
the East Shore Highway traffie for
n sufficient time interval to permit
the car to safely enter the traffie
stream on the highway,

The “eobot'”  controlling  these
lights is so eonstruected that a maxi-
mmm time it is established for
stopping traffle on the highway and,
should a more or less eontinoous
line of ears on Tniversity Avenuoe
approach the Fast Shore Highway,
the signal system willl operate al-
ternately with conventional red and
green lights to control the teaffie in
both direetions as at any other inter-
setion.

While the basie engineering fen-
tures entering the design of the pres-
ent overhead follow osonventional
prineipals and practice, the treat-
ment of the struetural members has
been sueh us to give a modernistie,
strenmlined appearance.

TRIBUTE TO DEMOCEACY

In his dedieatory address Chair-
man Barrett said in part:

“'We may well be thankful to Live
mn a land of true demoerasy where
a stroeture sueh as this stands as a

{Confinne] on page 26)

(Jawuary 1940) California Highways and Public Works



At top, University Avenue averhead structure in Berkeley dedicated January & Center, left, Group, C. H. SBwastaer, Public
Roads Administration, Mayor Frank Gaines, “Miss West Barkeley” {(FAene Verbeck), Chairman Larry Barrett, State Highway Com-
mission, District Engineer Jno. H. Skeggs. At right, view of four-lane divided roadway. At bottom, crossing of main rallroad tracks.
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INYOD COUNTY—Between Bip Pine Air-
port and Big Pine, about 1.0 miles to be
graded and surfaeed with read-mix surface-
ing, Distriet TX, Route 28, Bection ©
Ighell Construetion Co., Beno, Nev,, $27.650 ;
v““%‘ Constroetion Co., San Jose, 528459 ;
A . Vinnell Co., Alhambra, 520552
Anderson & France, Visalin, 230,555 <, W,
Kllis, No. Holiywood, S30,918; Odlfields
Truching Cr., Bakersfield, 332,085 ; Triangle
Rock & Gravel Co, San Bernardine, 333,
652, Contraer awarded to Basich Bros,
Taorrance, $25,402,

LASREN COUNTY — Between Milford
and Bird Flat, about 105 miles to be
graded snd penetration ofl treatment and
senl econt applied. Distriet 11, Route 29,
Heetion Ik redrickson Bros, Emeryville.
RG0S0 :  Ishell Construction o,  Heno,
Nevada, $7T1L540; Olande €. Wood, Taoli,
573,240 Ponles & MeBEwen, Sacrnmoento,
274,145, Fredrickson & Westhrook, Sacen-
mento, 77,330 ; Harms Bros, Saeramento,
STT.200; Lowis Biasotii & Hon, Stockion,
ﬂ'ﬂ,ﬂm: Lee J. Immel, Berkeley, 270456

egfey-Moore Co. and Fredrickson & Wat
som  Constroetion  Co,, Onkland, 79,907 ;
Dodee Construetion, Ine, Fallon, Nevada,
50,830 ; M, J. B. Construction Co., Stock-
tom, #81,287; Utah Constroction Co, San
Franciseo, 51802 : MceNutc Bros, Eugene,
Oregrom, $87,422 1 A, Telchert & Hon, Ine.,
Saerumento, $95515%; Hemstreet & DBell,
Marysville, $85,5874. Contract awarded to
PParish Broz, Hollywosd, $60,283.00.

L8 ANGELER COUNTY—A reinforesd
eonctete slab bridge aeross eneh branch of
Compton Cresk to be constructed, and ap-
proaches graded and sorfaced with plont
mixed surfacing, District VII, Houte 175,
Section A, Osear Oberg, Tos  Angeles,
fo80 . K. M. Price, Huntingten Parl,
$6,085; Carl Hallin, Los Angeles, $6,216:
W. H. Hoberteon, Los Angeles, $6.280: Trewl
Fredenhurg, Sin Francises, .'kfj..ﬂﬂﬂ; wW. 1.
Distell, Log Angeles, $6,612: A, 2. Vionell
Co., Alhnmbra, $6.,624: T. P. Behulie, Comp-
tom, $T,227: O R. Butterfield & Kennedy
Co,, Han Pedro, 57,000 ; Sordal & Bizhop,
Long Beach, 25,688, Contract awarded to
Mojave Corp., Los Nietor, $5553.50.

LO5 ANGELES COUNTY — Betwesn
Main Btreet and Central Avenue, about 1.5
miles to be graded and paved with Portland
cement . conerete and asphalt conerete,  Dhs-
trict VIT, Route 175, RBection A,  J. I, Had-
dock, Latd., Pasadena, $103,796: Basich
Bros,, Torrance, £106,735; Radich & Prown,
Burbank, $1310,206 ; Grifith Co., Los Angeles,
#111,240; Bander Pesraon, SBante Moniea,
5111 45 SBpicer & Thompson, Los Angeles,
#111,742: Clawde-Fisher Co., Ltd, Los
Angeles, 2114263 ; Matich Bros, Elsinore,
#116,865 ; Dimmitt & Taylor, Loz Angeles,
116,282; H. M. Price, Huntington Park,
122406 ;  Solly-Miller Contracting  Co.,
Long Besch, 2125526, Contract awarded
to Osweld Bros., Los Angeles, 507060740,

NEVADA COUNTY—Between 14 miles
soitth and 1% miles north of Hattlesnalke
Creek, about & miles to be praded sand sur-
fueed with plant-mixed surfacing on erusher
run hage. IMstriet III, Route 17, Hections
A, B, Olaude ©. Wood and Franlk B, Marks
& Sons, Lodi, 8111,861 ; Parish Broa,, Holly
wood, $112 ; Fredrickson Bros, Hmery
ville, $118.393 : Harold Bmith, St. Helena,
114,582 ; Harms Bros, & N. M, Ball Sons,
Berkeley, 8114641 The Utah Construction
Co., Ban Francigeo, $118,011; J. R, Reeves,
Sacramento, $120,780; Piazza & Funtley,
San Jose, $126,884 ; A, Teichert & Son, Ine.,
Bacramento, 512?.[5?5: Louis Biasotti &
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Bon, Stockton, S130,545% ; Iabell Constroction
Co., Reno, Nevaidn, $150,335 ; MeNutt Bros.,
Fugene, Oregon, $161,180. Contract award-
;gft’rﬁ}}h-umrmt. & Bell, Marysville, 8105,

RIVEREIDE COUNTY — At Salton
Creek, about 8% miles south of Indio, a re-
inforeed concrete bridge to be constrieted
and approaches, about 064 mile in length,
to be graded anid road-mix sarface treatment
applied. Distriet X1, Route 187, Section A,
G. W. Ellis, North Holywomd, $39682: B,
(i. Carroll, Ban IMego, $40.577; Martin &
Hehmidt Contractors, Long Beach, $41,1584:
A, 8. Vinnell Co., Alhambra, 241,506: R,
M. Price, Huntington Park, 241,866 J, E.
Haddock, Lid., Passdena, $43,1556; J. B,
Metzger & Son, Los Angelos, 343833 T. P,
Behultz, Compton, $4ﬁ,'€rzﬂ; V. R. Dennis
Construction Co., Ban I}iein. FAR. 700 ; Gib-
bons & Reed Co., Burbank, $50.936; Con-
fracting Fngineers Co., Los Angeles, $61-
T67. Contract awarded to Valley Constroe-
tion Co., San Jose, H38,1581.

SACRAMENTO AND EL DORADO
COTUNTIERE—Batween 3§
Folsom and 2} miles east of Clarksville,
about 5.5 miles to be graded and surfneed
with plant-mixed surfacing on crusher run
base, Digtrict IT1, Route 11, Bections A; A
Parish Bros, Hollywood, 3248082 : [ltsh
Construction Co, San Franciseo, 2449941 ;
Muaceo Construction Co., learwater, 52505,
229 ; Eaton & Bmith, Ban Franciseo, 2262,-
M2; Daley Corp., San Diego, Z282,018;
Harms Bros. & N, M. Ball Sons, Berkeley,
E2T6,170 ; Jones & King, Hoyward, 8277 4191 ;
Louiz Biasottl & Bon and Pinzza & Huntley,
Ban  Jose, $2R8.283: Heafey-Moore oo
Fredrickson & Watson Construction Co.,
Oakland, 5288964 : Granfield, Farrar &
Carlin, San Prencizeo, 8208,307 ; A, Teichert
& Bon, Ipe., Bacramente, 3368312, Con-
tract awarded (o0 Hemstreot & Bell, Marys-
ville, 8280,837.75.

BAN DIEGD COUNTY—A reinforced
conerete box girder breldge on Washington
Bireet at Bixth Avenue in the City of SBan
DMego to be constroeted. Distriet X1,
Washington 8t. Extension. Daley Corp.,
Han Diego, $133,814 ; Chas. J. Dorfman, Los
Angeles, $136,377; B, . Carroll & H. L.
Toster, Ban Diege, $142.740: Brorts &
Idunn, Loz Angeles, 8143250 J, 8, Meteger
& Bon, Los Angeles, £148,142; B. 0. Larsen,
Ban THego, 2152864 : Carle Bengiovanni,
Laos Angelos, 8158456 J. B Haddock, Lid,,
Pasadena, 8158,284 : Sordal & Bishop, Lang
Beach, $166,35%1. Contract awarded to Con-

" tracting Ewngineers Co., Los Angeles, $182-

422.50.

SANTA BARBARA COUNTY—Betweesn
one-half mile east of K] Capitan Creel and
Orella, about 28 miles to be praded and
surfaced with plant-mixed surfacing, De-
trict ¥V, Route 2, Bections G, F. J. H.
Haddook, ILitd, Pasadens, 3181,085; A,
Teichert & Bon, Ine., $157,1868; Denni In-
vestinent Corp.,  Wilmington, 11,135 ¢
Bagich Bros, Torranes, ;ﬂ-l : Daley
Corp., Ban Ddego, $1097680; Hemstreet &
Rell, Marysville, $204,327 ; N. M. Ball Sons,
Berkeley, 8207470 ; Claude-Fisher Co., Litd.,

Los Angelea, $210,244; United Concrete
Pipe Corp., Los Angeles, 5214050 : Radich
& PBrown, Burbank, 3$218081. Contract

awarded to R, E. Hazard & Bons and Clar-
ence Orow, Ban Diego, £2178,070.00.
BANTA CLARA COUNTY -— Belween
Oks Bond and Les Gatos about 1.8 miles
te be gruded and surfaced with plant-mixed
surfacing on crusher run huge. istriet IV,
Route §, Sectionz O, B, Loz Gatos. Gran-

miles  east of

— —

field, Farrar & Carlin, Ban Franciseo, $170,-
4687 ; Maceo Constraction Co., Clearwater,
2186777; Piombe PBros. & Co., Ban
Franeiseo, 2219508, Contract awnarded to
Heafey-Moore o, Fredricksen & Watson
Construction Co,, Oakland, $160,989,10,
BHABTA COUNTY—A ateel deck truss
bridge with eonerete deck on conerete piers
and abutments to he constructed across
Bpcramento River abont 30 miles north of
Redding, Distriet TT, Route 8, Section C.
Barret & Hilp, Ban Francizseo, 676,920 ;
Heafey-Moore Co.-Fredrickson & Watson
Constroetion Co., Oakland, 377,100 ; Engi-
neers, Limited, Ban Franciseo, $680.650
A. Soda & Som, Oakland, $690032: Bates
& Ro Constroction  Caorp,, Oakland,
TOR1T8; O W, Caletti & Co,, San Rafael,
TOTA80. Contract awarded o United
lonerate Pipe Corp., Tos Angeles, 3673046,

Newhall Tunnel
Replaced by Cut

(Continued from page 18)

was [aid and the remaining pavement
material placed and rolled. The fin-
ished thickness of the pavement was
three inches. Aggremate for the sur-
facing provided 100 per eent passing
a 1 inch sereen, 65 per cent passing a
No. 3 sieve and 4 per cent passing the
20 mesh. Six per cent of Grade 1"
asphlalt was the binder,

DITCH CONSTRUOTION EXPERIMENTAL

While the California Division of
Hirhways has construeted many miles
of varions tvpes of paved drainage
ditches, the use of wire mesh rein-
foreement with asphalf eonerete is an
experiment and the serviee which this
diteh renders during the storms of the
next few winters will be watehed with
interast.

Supervision of the design and con-
strietion of the project was under
5. V. Cortelyon, Distriet Engineer
and B. L. Seitz was Resident Engi-
neer in direet charge of the work
The eontractor was Griffith Company
of Tis Angeles. The entive project
cost 475,700 of which approximately
F141,000 was for roadway exeavation,

The highway is an example of that
large class of highways which ave not
main inter-city arterials but which
are ealled upon to earry relatively
large wvolomes of traffic with high
peaks of density. The construetion
standards are typical of present Cali-
fornia practice on these important
thoreughfares,

(Jannary 1940) California Highways and Public Works



Highway Reloca-
tion Across
Shasta Reservoir

(Continued from page 161

indeterminaney '’ diminishing toward
the two outer supports of the group,
becoming fully “‘determinate’ at
these supports and beyond.

In order to support the main piers
in a longitudinal direstion, the trusses
are attached to the pier tops by a
rotating type of joint that will trins.
mit horigontal shear, but no bending
moment, The elimination of & mo-
ment connection is important as o
rigid type of connection would prae-
tieally double the temperature stresses
in trusses and piers set up by hori-
gontal defleetion of the piers.

Transversely, the four high piers
must provide their own stability. No
temperatnre stresses exist in this di
rection, but wind and earthguake
forees are quite severe. Analysis of
the effect of "‘wave action’ of the
resarvoir water duoe to earthguake
forees was made. This ““wave ac-
tion'" effect refers to the oscillating
motion set up by an earthquake, and
ghould not be confosed with surface
“waves'' due to wind or tide. Ex-
tensive research and model experi-
mentation has been done in this flell
by the 17, 8, Reclamation Burean at
Denver, Colorade., The Department
is indebted to the Reclamation Burean
for the use of these studies,

TRUSSER HEND AROUND CURVE

Trusses are bemt horizontally at
two points betwesen each pier rather
than at the piers, to fit the horizontal
eurve of the bridge. A number of
advantages resnlt from this:

1. The eccentrivily, or overhang,
of deck stringers relative to the
trusses is but one-fourth that
produeced by bending the trusses
only at the piers. This elim-
inated additional stesl in the
floor-beams loeated between bend
lines,

2, Bending moment in the truss is
very low at the bend line doe to
the econtinuous truss [Iayout
These bend lines oeeur at ap-
proximately the quarter points
in the span where the dead load
moments are practically zero,

Truss joint stresses are eorre-

Bay Bridge Traffic Passes 30 Million
Mark Since Opening November 1936

r I 1 RAFFIC on the San Franeiseo-
Oakland Bay Bridge sinee its
opening November 12, 1936,

passed the thirty million mark by

24,621 on the last day of December,

1949, The total vehicles for the year

1939 reached o new high record of

10,963,422,

For the month of December the
total traffic was 854,413 vehicles, com-
pared with B22,494 for the preceding
month and 783,846 for December a
vear ago, This was a very gratifyving

[ran, 1830 [eo, 1038

Passenger autos and auto

trallers e TTES25
Motareycles and tricars..... - 2824
Buses ____ .. 18585
Trucks and truck-trallers.._._ . 42826
Others _____ .. e 15291
Total wvehiclea. ... . _.... 854413
Extra pamsengers... ... _______ 286,500
Freight, tons . ___..._ 48,748

L ——— — i

spondingly low, and the torque
resnlting from these stresses is
greatly redueced. While it is true
that the torsional stresses set up
ut the bend lines must be trans-
ferred along the trusses to the
mers, stresses are 80 low as to
require no additional metal in
the main trusses to resist them,
The writer knows of no previons
use of this arrangement in
American or European bridge
construetion,

NEW ALLOY USED

A newly developed alloy steel will
be used in the trosses, with 50 per
cent greater tensile strength and five
times as rust resisting as ordinary
structural stesl. Its exeellent eorro-
sive Tesistance permitted minimuom
seetions of 1" thickness, while
the additional strength available re-
sulted in large savings in weight of
metal.

The truss member design represents
i comsiderable departure from pre-
vious construetion.  All members con-
sist of a 14-inch beam seetion, sup-
plemented when necessary om  the
compression members with 15-ineh or
18-inch ehannel seetions shop welded
to the beam flanges. No stay plates
or lacing bars, formerly considered

California Highways and Public Works (lawsary 1540)

inerease plthough it would undoubt-
edly have been better had the harbor
not been closed during the entire
month, The inerease in traffie over
Deeember a year agoe was 8.3 per eent,
Revenues, however, were 13.8 per eent
less than a wear ago, This is ae-
eounted for by the toll reduetion that
was made last July.

Christmas week was  especially
heavy in trafflc and Christmas day
alone aecounted for 43,929 vehicles,

December iotals and eomparative
figures were:

Total
Now, 1839 Totol 1800 Bince Opening
709,908 743,127 9,964,917 27,672,589
2,879 3184 42,803 129,702
13,618 16,329 125,803 873,537
41,871 44,220 559,160 1,319,069
18,574 15,634 271,042 520,734
783,846 822,494 10,863,432 30,024,621
247,430 267,327 2,508,884 B,250,610
57,500 53,386 715,455 1,626,685

indispensable to truss members, are
used. This not only redoces shop
fabrication, but eliminogtes exeess
metsl wvot direetly participating in
stress resistanee,

As truss members are perfeetly
smooth and accessible for painting,
maintenanee costs will be materially
reduesd.,

ECONOMICAL ' 7' sECTIONS

Bracing members are made from
stractural tee sections obtained by
splitting wide flange beam sections at
the rolling mill when hot. These see-
tions became available fairly recently
and have proven very economieal,
redueing weight and eliminating shop
fabrication.

Trnss-shoes are built-up sssemblies
of rolled stesl plate, shop-welded to-
gether to form a rigid unmit. Walded
frames construeted in this manner are
far superior to steel eastings in every
respect, Alloy steel is used, resulting
in o strength and duetility equal to
that seenured in the main truss. The
largest truss shoe is approximately 5
feet square, 234 feet high, and sup-
ports a lead of more than 2,000,000
ponnds.

Temperature varistions of 20 to
120 degrees Fahrenheit prodnce a

[(Continesd on page I8)
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Old Indian Trail Over Mountain
Springs Grade Being Modernized

By E. E. SORENSON, District Construction Engineer

HE old Mountain Springs

Grade connecting San Diego

and Imperial eounties, which
supplanted ancient Indian trails, is
in turn to be replaced by a standard
highway over the In-ko-pah Moun-
tain Range.

The first unit of eonstroetion in
what I8 planned to be a complete
modernization and realignment of
the Mountain Springs Road, which
is Routs 12 from Boulder Park to
Coyote Wells, has been completed
and aceepted by Director of Publie
Works Frank W, Clark.

The eontrael recently finished in-
volved the eomplete realignment of
260 miles of extremely diffienlt
mohntain construetion up the face
of the In-ko-pah Range, which lies
in the edge of the Ban Andreas
Fault. The maximom grade was re-
dueed in excess of 1.1 per cent; 950
degraes of eurvature was eliminated,
and the minimum radins decreased
from 126 feet to 600 feet.

The average passenger car, which
negotiated the old grade at 20 miles
per hour, ean now travel the new
route at the legal speed limit

BIGHT DISTANCE IMPROVED

Sight distanee, which hampered
travel on the old route, has been in-
ereased to eliminate all interference.
Major constroetion items involved in
the work incloded approximately
270,000 yards of rock exeavation,
which required 160 tons of dynamite,
11 million gallons of water, 900,000
stution vards of overhaul, 18,000
vards of imported borrow, and 500
tons of liguid asphalt.

Records extending for many vears
into the past, indieate that the Moun-
tain Springs route belween the Im-
perial Valley and the eonst has proved
& difieult, but, nevertheless, the anly
feasible one for the primitive Indians,
as well as the motorists of today.

The Yuma tribes from the Colorado
Valley traveled this way to their
fishing gronnds on the coast. The
In-ko-pah Indians, from which the
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mountain  range derives its loeal
name, while not extremely war-like,
nevertheless made numerous changes
in the route of travel necessary,

The pasiest and best trails followed
Carriso Creek through Carriso Gorge
to what is mow kmown as Jacumba
Hot Springs. That this range of
monuntains was for many years a seri-
oiis obstacle is borne ont by the his-
taries of the wvarions expeditions
which avoided it.

In 1774 De Angza, after skirting the
Sand Hills of Tmperial Valley,
marched through lower Carriso Val-
ley, then continued on to the north-
west, in preference to foreing his way
over the mountains to the eooler eoast
roate.

In 1846 and 1847 the expedition
from Fort Leavenworth to San Diego,
commanded by Lt. W. H. Emory,
1. 8. Topographical Engineer, was
foreed to aveid these same mountains
and detour from Carriso vin Warners
Valley to San Diego.

The historieal battle of San Pas-
qual mght have been avoided if,
in 1846, General Stephen W. Kearney
had found the Mountain Springs
ronte less formidable and had not
marched via San Felipe, Warners and
Sunta Ysabel to his defent.

In 1857 the Butterfleld Stage Com.
pany was awarded a contraet to earry
transcontinental mail. It found its
ohjective by way of Sun Diego to be
diffienlt, although affording a much
eooler and more desirable route, and
therelore hlazed the now historie But-
terfield Trail, which passes through
Carriso and then avoids the moun-
tains by heading northwest,

Beginning about 1880, the attrae-
tions of the Leaguna Mountain,
Jaeumba Springs, and Boulevard
Valleys to the settlers moving into
the lower Californin Valley, made
necessary the development of routes
vii Mountain Springs. These routes
changed in loeation rvapidly, from
trails up Carriso Gorge to a stage
route through Devil’s Canyon, and
then to one more nearly eonforming

to the present road. These roads
ware built on excessive grades, with
no gurfacing, and subject to damage
by sudden mountain storms,

Highway consciounsness was first
noted in Ban Diego County about
1908, when the construetion of 450
miles of highway was started, using
the proceeds of a bond issme. Reo-
ords indieate that, about this same
time, interest was awakened in the
vonstruetion of a highway from
Mountain Springs to Covote Wells,
through what was then eommonly
known us San DHego Canyon. The
move was fostered by F. W. Jack-
son, who personally raised 850 000
by popular subseription.

The road mt this time climbed
throngh an elevation of 2330 feet,
had grades in exeess of 22 per cent,
and ineluded nine miles of sand.
With the $50,000 the road was short-
ened to approximately 12 miles, the
maximum grade redueed to 7 per
eent, and all but one mile of sand
eliminated. The need for this read
was strongly felt by San Diego busi-
ness men, whe were determined to
obtain a share of the valley business,
whieh in 1912 amounted to 810,000,
(00, and was belng diverted mostly
to northern cities,

The advent of the motor ear and
truck and its phenomenal inerease
in numbers and use made several
changes necessary between 1912 and
the eurrent time, and the present
highway is the vesull of several
projeets covering grading, paving
and drainage, each one a deeided
improvement over that replaced.

Considerable eredit is due to the
A, 8. Vinnell Company, contractors
on the Mountain Springs grade job,
for their efficient handling of mod-
ern highway equipment, whieh re-
sulted in the success{ul completion
of the joh.

Work was done under the super-
vision of E. E. Wallace, Distriet
Engineer, who was represented in the
field by R, C. Payne, Resident Engi-
peer, and F. D. Pearce, Assistant.

(January 1940) Califormia Highways and Public Works



Mew realigned Mountain Springs Grade highway ascending the rocky slopes of the In-ko-pah Mountain Range in San Diege Counly.
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Concrete Riprap
Bank Protection

{Continved from page 30)

to six feel below the stream bed, and
after preparcation of the embankment
slopes to 14 :1 and 1} :1, & single layer
of sacked riprap was placed thereon.
Cut-off walls at 50-foot intervals were
placed in these embankment slopes to
confine the damage to small seetions
in case of failure,

Damaged portions of existing rock
riprap approximately two feet thick
were replaced in kind 1o well above
the extreme high water mark and
portions were grouted with eoncrate.

No doubt the behavior of the two
types of riprap will be followed by
some enginesrs with interest, as the
volocities are high in both streams
at times, and the work will be foreed
to withstand a severe test in the
future.

There still remains  eonsiderable
worl to be done on this route and
constant muaintenance is necessary
beeanse of the steep hill slopes and
poor stability of soils.

The road is subject to large slides
coming into the roadway after each
rain in the form of earth and water
at about the consistency of a heavy
syrup, making it difficult to keep
culverts open, and the road clear,

The 1939 season wis exeeptionally
dry und the run-off of the streams
very light. The Contractor experi-
eneed very little difflenlty from water
in the construetion of footings.

Work was completed December,
1988, J. W. Corvin was Resident
Engineer,

Grade Separation Open

[Continoed from paga 2B}

monument to the eooperative initia
tive of governmental groups and pri-
vate industry.

“ore is a beantiful, modern high-
way structure, built, not at the com-
mand of some dictator, but built be-
canse you of Berkeley needed amd
desired it. Yon eonvineed the State
of your need, and the State re-
quested approval of the enterprise
by the Public Roads Administration
for eonstruction to be financed with
Federal funds appropriated by Con-

[ Twenty-eight ]

In Memoriam
Euerett N. Bryan

Everstt M. Bryan, died at his
home in College Track, Sacramentn,
Decomber 17, 1929, at the age of 55.
Surviving sro  his widow, Mra
Gladyes Huber Trumbo Bryan: a
son, Everstt Elgin Bryan. both of
Saeramento; a sister, Myrtle, and
five brothers, RAoss. Clauds, Ellis,
Jaspar snd Homer Bryan. Ho was
a pative ef Montezuma, |owa, edu-
cated in the public schoals of Cali-
fornia, graduating from the Uni-
versity of California with the class
of 1907, of which ha was secretary.

For two years after his praduation
he was smployed by the Westorn
Pagific Railroad Company. From
1903 te 1921 he was actively on-
gaged with [rrigation construetion
and operation and for four years
wae chief anginaer of thea Watsrford
frrigatlon District. In 1821 he took
a position with the State Division
af Water Rights. The Water Com-
mission Act had bean enacted some
years befors, but due to tho short-
age of engineors during the Waorld
War poriod the work of the Divisien
had not become standardized.

Mr. Bryapn immediately took =
leading part in perfecting tha pro-
eediure now in =ifest supervising
the imitiation and perfection of
waler righta. Heo bggame one of the
best knewn enginsering authorities
in Galifornls on water rights and
was ominent In this particular line.

At the time of his death ke was
suparvising hydraulic angineor of
the Divigion of Water Reacuroes.

Mr. Bryan was a momber of the
Ameriean Seelety of Civil Enmgl-
noers, was active in the farmation
of Sacramenta section of the sosi-
ety, served on many of [ts com-
mittens took an active interest in
ita sffairs and was fTth presidapt
of the loeal section. He took a kesn
interest tn all oivie affairs. In 1928
hHe was 8 member of the Sacramento
‘Water Commission for the Investi-
gatian of a waler supply for Sac-
ramenlo

Whan the law for registration of
eivil enginesrs was first proposed,
Mr. Bryan took a leading part in
drafting the proposed act and re-
gelved Gertfficals of Registration
No, 4 wnder the sect, the members
ol the Frst Board of Registration
having been assigned the first three
numbers. As enginecring was his
profession, sa was It his svocation,
He was always keanly interested in
avery thing affecting his work =mnd
wrote many pspers for leading en-
gineering periodicals on various
phazes of engineoring.

Mr. Bryen was a mamber of
Sacramento Lodge Ne. 40, F. &
A. M., and the Sutter Club. He had
a gift of personal charm and affs-
bility, was a Taithful public servant
and loyal friend.

gress for that purpose,

-*“That is the publie cooperation
of a democracy.

“The overhead was designed by
consultation among Btate hiphway
enginesrs, vour own city engineering
staff and engineering offieials of the
Southern Pacific Railroad, and built
under & Siate eontraet hy Heafey-
Moore Co, a&nd Fredrickson and
Watson Construoetion Co., who are
private contractors.

“That is eocoperation of publie
bodies and private indunstry.

“In all this proeedure, mutual
agreement was the basis of all nego-
tiations.

“That is democeratic initiative,

“And here stands a utilitarian
publie facility as a thing of beauty
in satinsmooth conerete and stardy
stee] for the free nse of the ecitizens
of Berkeley and the guests within
their sates. "’

Highway Relocation
Across ShastaReservoir

{Contlinved from pags 25)

total movement of nine inches at the
one expansion joint in the truss sys.
tem, A sliding "finger” type of joint
is nsed in the deck slub, featured by
a locking device that anchors it rig-
idly to the deck to prevent noise and
vibration due to passing vehicles.
The joint is self-cleaning, in that
rubbish and dirt ean not collect in
the openings, but are pushed off
by movement of the bridge.

An inspection walkway ia provided
under the roadway slab, with ladders
leading down to each pler, Interiors
of the piers are aceessible for Inspee-
tion.

Telephone and telegraph cables are
carried across the bridge under the
roadway deck,

The strocture should he completed
in July, 1941. Mr. Charles R. Poppe
is Resident Engineer for the State on
this project, The strocture was de-
signail by the Bridge Department un-
der the direction of F. W. Panhorst,
Bridge Engineer, L. (. Hollister, De-
sign. Engineer, and the writer.

The [nited Conerete Pipe Corpo-
ration of Los Angeles is the contractor
having been awarded the contract hy
Director of Public Works Frank W.
Clark on their bid of 672,046, the
lowest of seven bids received.

(Jeunary 1940) California Highways and Public Works
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