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tate Negotiating to Buy the
arquinez and Antioch Toll
pans Both on State Highways

By FRANK W. CLARK, Director of Public Works

REDICATING its action upon
P an aet passed by the Legisla.
v ture in 1937, the California Toll
Bridge Authority in eonformity with
the wishes of Governor Culbert L,
Olson, its chairman, hos sabmitied
to 1the Ameriean Toll Bridee (Gom-
pany an offer to purchase the Car-
quinez and Antioch bridges

The Board of Directors of the com-
pany has voted to aceept the proposal
and will submit it to s stockholders
for approval. Negotiations for State
ownership and operation of the two
spuns are procesding as rapidly s is
oonkistent with proper safeguarding
of publie interests mvolved in the
tlenl,

While the Btate's offer has been
approved by the directors of the Toll
Bridge Company and awaits action
by the stockholders, all phases of the
proposed purchase will be given thor.
ough consideration by the Depart-
ment of Public Works and all prob-
lems connected therewith adjusted
before any deal is consummated.

Final steps in the present negotin.
tions will be subject to approval by
the Toll Bridge Authority.

Shortly after taking office, Gover
nor Olson tock up with me the matter
of the aequisition by the State of the
Camquinez and Antioch bridges. The
Governor wis proupied by wide-
qur““l.] 1]iﬁﬂlti‘1flll'1iilll e Thr' h'l’_'h
tolls charged motorists for nse of the
Carquinez span and his firm eonvie-
tion that toll bridges on State high-
wave should be eliminited.

PROPORITION BUNMITTED

On May 9, | submitted to the Cali-
fornin Toll Bridge Authority a pro-
posal that the State issue, under the
California Toll Bridee Authority Aet,
revenue honds in the som of $6 850,
(N} for purehase of the Ameriean Toll
Biridge Company ‘s properties, ineluil
Ing the Marfinez-Benicia Ferry which

FRANK W. CLARK

uperates across  Soisun Bay This
nmount of money would provide suf
eient funds to buy the bridges, cover
mequisition eosts, and give the Author
ity a cash reserve of $350,000,

At that time T expressed the beljef
that the preseut antomohbile tall on the
Carquinez and Antioeh bridges of
45 cents per ear, 5 eents for the driver
amd 5 eents for each additional pas-
senger could be redoeed under State
ownership to 4 fint rate of 25 eents
pier ear, Lhe same toll to apply to com-
miereial vehioles of not more than 3000
pounds weight. | also estimated that
unider State operation of the strue-
tures the motoring public using the
bridges would benefit between now
anid the H.‘L]lil‘.‘llihll i 1948 of the span
franchises held by the American Toll
Bridgs Company to the extent of ap-

proximately 24 000000 throongh low-
ered tolls,

FROPOBAL AFPFROVED

The Toll Bridge Authority unani
mously approved my proposal and a
formal offer to purchase was sub
mitted to the Ameriean Toll Bridge
Company, the directors of whieh, on
May 21, voted to necept the Btate's
offier

In presenting my proposal to the
Authority, | eited seetion 1 of the
Californin Toll Bridge Aathority Aet,
which deeclares it to be the policy of
the State of Califormia to acquire and
own all the toll bridges situated upon
or slong any part of the highways of
the State with the end m view of ul-
timalely eliminating all toll charges
therean

| also called attention fo the faet
that the California Toll Bridge Au
fhovity omid the Blate Department of
Publiec Works were authorized by an
act of the Legislatore in 1937 o ae
quire by purchase or by eminent do-
main  the Carguinez and  Antioch
hrn[l_rr'-.

ND PROMEEES MADE

Sinee enactment of the California
Toll Bridee Authority Act of 15929,
no definite prozress has bean maie by
responsible State agencies to make af-
lective, in so far ns the Carquinez
and Antioch bridges are concerned
the policy of the State of Californis
with respect to toll bridges or to take
advantare of the enabling provisions
of the Aet of 1947, smpowering the
Anthority and the Department of
Paublic Works to aeguire the Car-
guinez and Antioeh bridees

To enuble the State to aegnire the
Cargquines and Antioch spans, 1 pro-
posed to the Authority the ismanca
te filteen-venr serinl bonds
with all maturities beyvond the seventh
venr of maturity being subject to eall
and redemption at any time. 1 am

of ane-



Privataly owned Cargquinez Toll Bridge scross the Straits of Carguinez on State Highway Reute 7, U. 5 20,

convinesd that the cost of the hridges
will be nmortized and paid and the
structures made toll-free  highways
within upproximately the same period
af time as would be the case under
the existing Pranchises held by the
American Toll Bridge Company.

IN THE FUBLID INTEREST

It is my considered judgment that
publie interest and necessily require
the Immediate purchase of these
bridges by the Stte. Following the
action of the Toll Bridge Authority
in direeting me to enter inte negotia-
tions with the American Toll Bridge
Company, two questions having to do
with State ownership of the bridges
and which required imvestigation were
raised. On May 21, officials of Contra
Costa, Solane and Sacramento éoun-
ties, meeting with me in Sacramento,
requested an opinion as to whether
the Btate, in the event it purchased
the bridges, would eontinne to pay to
the three eounties until 1948 the taxes
they now reesive annually from the
Ameriean Toll Bridge Company un-

[Twol

iler their frunchise rights

The proposal 10 asquire the proper-
ties of the American Toll Bridge Com-
pany contemplates the setting aside
of $44,000 a vear from bridge reve.
nues for payment of taxes to the three
eounties involved for the remaining
life of the franchises, provided the
State s logally bound to pay these
Inxes,

QUESTION OF PEOFERTY RIOAT

It is the view of the Legal Division
of the Department of Public Works
that the property right of the Ameri-
can Toll Bridge Company in the Car-
quinez Bridge is not ownership of the
physical structure, i.e., the bridge, it-
self, but rather the right to take tolls
for the remaining period of the fran-
chise, that is, until Mareh 7, 1948,

I have asked Attorney General Earl
Warren for a ruling on the guestion
of whether the State will, in the event
it buys the Carquinez and Antioeh
bridges, be legally obligated to eon-
tinue tax payments to Contra Costa,
Solann and Sacramento counties,

Um May 26, 1 met in Martinez with
officials of that eity and of Benicia
and Contra Costa and Solano eounties
to disenss the guestion of the future
of the Martinex-Benieia Ferry follow-
ing State purchase of the Ameriean
Toll Bridge Company properties.

WANT FERRY CONTINUED

Citizens and eivie groups of Mar-
tinee, Crockett, Benimia, Vallejo, and
of Contra Costa and Solano eounties
had requested assurances from Gov-
ernar (Mson, the Toll Bridge Author-
ity and mysell thst the ferry serviee
would not be abandoned if the State
acquired the bridges and the ferry,

In order to determine what action
the State should take with res to
the Martines-Benicia ferry, T directed
the Divisiom of Highways to institute
on May 28 a traffie count on the Mar-
tinez-Benicia Ferry to aseertain the
origin, destination and amount of
traffle using the ferry, This eount
was made over a seven-day period,
Our analysis of the survey will nssist
us in determining whether continu-

(fune 1340) California Highways and Public Works



anee of the ferry service s necessary
in the public interest and whether
stich coptinuance would seriously af-
feet anticipated revenues of the Car-
quinez Bridge.

The Carquinez Bridge erosses the
siraits of Carquinez between Crockett
and Vallejo and is a link in the State
Highway System, being an integral
part of I!. 8 40, State Houte 7, Itis
a section of the main highway route
which eonnects the East Bay Distriet
with highways leading to the Napa
and Saeramento valleys and the Hed-
wood Empire. It is a steel cantilever
strocture consisting of two 1100-foot
cantilever spans, two 500-foot anchor
spans, a 150-foot tower span, amnd
1132 lineal feet of viaduet at its south-
erly end, makine & tolal bridee length
of 4482 feet.

ON ALTERXATE ROUTE

The Antioch Bridge erosses the San
Jdonquin River about four miles sast
of Antioeh on State Houte 11, which
runs along the Sacramento River pro-
viding an alternate route to the East
Bay. It eonsists of one 320-foot steel
lift span and oue 320-foot fixed span,
T8 linenl feet of stes] deck trus
span on towers and 1921 lineal feet of
reinforeed concreie pile trestle, mak-
ing & total bridge length of 4639 feet

The Martines-Benieia Ferry Co,

whose stoek Is owned by the American
Toll Bridge Company, operates fer-
ries meross Suisun Bay connecting
eounty highways in SBolano and Con-
tra Costa counties and affording an
alternate route between the Bay dis-
triet and the Seeramento Valley, [
eompetes to some extent with the Car-
quinez and Antioch hridges,

On Febrnary 5, 1923, the board of
supervisors of Conten Costa County
granted a 25-year frunchise to eon-
struet and operate the Carquines
Bridge. Copstruetion work was
started in April, 1923, and the bridge
was opened to traffic on May 21, 1927,

FRANCHISE GRANTED

On June 4, 1923 a 25.-year frun-
chise was granted by Contra Costa
County to construet and operate the
Antioch Bridge and this span was
opened to traffie on Januury 1, 1926,

The franchise granied to the Ameri-
can Toll Bridge Company for the
Carquinez Bridge will expire on
March 7, 18 at which time the
structure, if not aequired by the
State, shall beeome the property of
Coutra Costa and Solano eounties
andd, because it is on & State highway
route, presumably would become a
free bridge and a part of the State
Highway Bystem.

Under an act passed by the 1957

ORI Y '+;i* Ay
I I bW T h, l.!" i :

Legislature, toll bridges were desig.
mnted ns publie utilities, This aet
became affective on August 27, 1937,
and under it the State Railrond Com-
mission acqguired jurisdiction to fix
rites of toll bridges sueh as the Car.
quinee Hridge,

COMMIBRION INVESTIOATION

Immediately after the effective date
uf this law, the Railroad Commission
instigated, on its own motion, an in-
vestigotion of the tolls being charged
on the Carguinez Bridge. The tak-
ing of testimony covered o period of
several months, during whieh the en-
tire history of the bridge, partioularly
the financing thereof, the returns from
tolls and probable future sarnings,
were gone into exhaustively by the
Commission.

The Commission made its deeision
on February 6, 1088, by whieh it re-
dueed the charge on the Carquinez
span per vehicle From sixty cents to
fortyfive cents and  reduced the
charge per passenger from ten eents
to five eepts.  The vulidity of the
Commission s action was altbeked by
the American Toll Bridge Company
in n procecding befors the Buproms
Court of California. This tribunal
upheld the raling of the Commission.

The Supreme Coort of the United
States granted a review of the deei-

Privataly awnesd Antiaeh Toll Bridge scross the SBan Joaguin River on State Highway Route 11 near Antioch, Contra Costs County.

California Highways and Public Works (Juse 1940)
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sion of the State conrt HBul again
the validity of the legslation placing
the bridge under the regulation of the
Commission as a public utility and ot
the order of the Commision redueing
tolle was upheld in & deeision ren-
dersd June 5, 1939,

The statement 1 made to the Cali-
fornia Toll Bridge Aunthority is ax fol-
lovws

May & 1940

California Tall Bri
Bridge Auathority
California

Gentlemen:
Bection 1 of the California Toll Bridge
Authority Act reads: “It in de-

clared 1o be the poli
:?tmi:.dm acquire ‘h::n all roll h#dfh.“
Al upon or any part o
hilghways of the with the end in
view of uttimrl:lmtlu all toll
charges thercon”
SECTION 1| OF CHAPTER 927,
STATUTES OF 1937, READS: “THE
CALIFORNIA TOLL BRIDGE AU.
THORITY AND THE STATE DE-
PARTMENT OF PUBLIC WORKS
ARE HEREEY AUTHORIZED AND
EMFOWERED TO ACQUIRE BY
PURCHASE OR BY EMI DO-
MAIN THAT CERTAIN PRIVATELY
OWNED TOLL BRIDGE ENOWN
AS UINEZ BRIDGE, NEAR
CROCK . CALIFORNIA, AND
THAT CERTAIN PRIVATELY
OWNED TOLL EBRIDGE ACROSS
THE SAN JOAQUIN RIVER CON-
NECTING THE COUNTIES OF SAC-
RAMENTO AND CONTRA COSTA,
COMMONLY KNOWN AS THE AN-
TIOCH BRIDGE. OR EITHER OF
THEM."
hm passed E;Ilm 1..;1.‘?:31 in
ct was
1929. The act authorizing acquisition by
the State of the Carquines and Antioch
?'E;II?III was passed by the Legislature in
Since 1920 no definite has
been made by responsible State agencies
to make effective in so far as the Car-
uinea and Antioch bridges are concerned
policy of the State of Calfornia with
respect to toll bridges or to take advan-
tage of the

of the State of Cali.

provisions of the Act

It i, therefore, with a deep semse of
i that, in line with the

that in accordance with procedure pro-
nﬁdb:.hrd-m:l?lhﬂt
Works authorired to nstitute the nec-
essary

legal to acquire fr
American Toll Bridge Com E‘
Stare ownership and i the

prompt

THE PRESENT ADMINISTRA-
TION OF THE STATE OF CALI-
FORNIA IS VITALLY INTERESTED
IN FURNISHING HIGHWAY FA-
CILITIES FOR PUBLIC USE AT
THE MINIMUM OF PERSONAL IN-
CONVENIENCE AND EXFENSE 1
NEED ONLY CITE THE EFFORTS
OF GOVERNOR OLSON AND MEM-
EERS OF THIS CALIFORNIA TOLL
BRIDGE AUTHORITY IN REDUC-
G TOLLS ON THE SAN FRAN.
CISCO-OAKLAND BAY BRIDGE,
FROM FIFTY CENTS TO
FORTY CENTS PER PASSENGER
CAR. THEN FROM FORTY CENTS

gi

TO THIRTY CENTS, AS STRIKING
EVIDENCE OF WHAT CAN BE AC-
COMPLISHED BY PUBLIC OFFI-
CIALS WORKING IN THE PUBLIC
INTEREST., IN SHARP CONTRAST
18 THE RECORD OF PRIVATELY
OWNED AND OPERATED TOLL
BRIDGES, THE TOLL CHARGES
ON WHICH HAVE BEEN PROVOC-
%:TGI:E OF WIDE DISSATISFAC-

IT IS IN KEEPING WITH GOV-
ERNOR OLSON'S POLICY OF FUR-
THERING PUBLIC OWNERSHIP
THAT HIS ADMINISTRATION
SHOULD, AFTER YEARS OF PRO-
CRASTINATION IN THIS MATTER,
OFFICIALLY INITIATE ACTION
TO ACQUIRE THE Eh!?m
AND ANTIOCH BRIDGES IN THE

FORNIA.

ment as to the best method of establishing
a monetary value on these bridges thm

will be most compatible with the greatest

EE'—H TS PER CAR TO 25 CENTS PER
THE PRIVATE TOLL COLLECT-
ING FRANCHISES HELD BY THE
CARQUINEZ AND ANTIOCH
BRIDGES EXPIRE ON MARCH 4
AND JULY 4, 1948, RESPECTIVELY.
IT IS ESTIMATED THAT UNDER
STATE OWNERSHIP OF THESE
STRUCTURES,. THE MOTORING
PUBLIC USING THE
WILL HENEFIT BETW
AND THE EXPIRATION OF THE
FRANCHISES TO THE EXTENT OF
APPROXIMATELY $4,000000 [N SAV-
INGS ON BRIDGE TOLLS

(June 1940) California Highways and Public Works



of tolls be confined to those made possible

by reason of increased traffic over the

bridges and additiona]l revenues resulting

therefrom. This, of course, would justify

lower tolls and at the same time result

g-:lu toll-free bridge at no further extended
te.

IT IS MY OPINION THAT THE
ISSUANCE AND SALE BY THE
CALIFORNIA TOLL BRIDGE AU-
THORITY OF 86850000 PAR VALUE
OF REVENUE BONDS WILL PRO-
VIDE SUFFICIENT FUNDSE TO
PURCHASE THE EBRIDGES AT A
COST OF 86,480,000, TO COVER CER-
TAIN INCIDENTAL ACQUISITION
COSTS AND TO PROVIDE A CASH
RESERVE FUND OF §350,000,

As is indicated by Exhibit C attached
to and made a part of the Determination
Order of the Department of Public Works
relating to the Carquines Bridge and the
Antioch Bridge, the expected future traf-
fie over these structures will provide am-
ple revenuen for all revenue bond service
charges (interent and amortization of said
bonds) within a period conservatively os-
timated at nine years,

Based upon actual 1939 traffic and after
allowing for all operating expenses (in-
cluding an allowance for 2 per cent gross
earnings tax, franchise tax and personal
property tax) the net earnings under pub-
lic ownership by the Stute will permit—

(a) The financing of acquisition conts
by the issuance of revenus bonds payable
solely from earnings;

(b) The retirement of the revenue
bends, principal and interest in full in a
period of time closely comparable to the
remainder of time the present franchises
exist ta collect private tolls;

{c) The application of additional in-
come resulting from the increase in traffic
due to the further lowering of tall charges
or to the more rapid retirement of the
bond issue,

It iz entirely proper for me to state
that in addition to personally reviewing
the work of our own experts, 1 have se-
cured the advice and opinion of independ-
ent investment bankers by whom I am
assured that the California Toll Bridge
Aunthority will be sble 1o finance the cost
of the acquisition of the Carquinez Bridge
and the Antioch Bridge by the issuance
of revenue bonds bearing interest at not
more than 3 per cent and that the cost to
the State of these structures can be paid
entirely from toll revenues.

I am convinced that the sum of $5,450.-
000 would be & fair price t©o the stock-
halders of the American Toll Bridge Com-
pany and a fair and advantageous price
to the State.

Adding to this sum approxima £20,-
000 for E::p-:um hch!u]:r;] to anl;?uiﬁm
and fnancing. together with a reserve

fund of §350,000, it would require, 1 re-
peat, a bond issue of $6,850,000 1o entirely
consummate the proposed chase.

The $350,000 reserve { is not to be
regarded as an increase in the purchase
price, as the California Tall Bridge Au-
thority will retain this amount in cash.

1 respectfully suggest that you author-
ize me, an Director of the Department of
Public Works, to offer this price for the
bridge properties of the American Tall
Bridge Company which offer, 1 have
regson to ieve, if made at this time,
will be acceptable.

1 submit this report and recommenda-
tion to you with a feeling of personal
satisfaction. | am proud to have been a
party to the creation and development of
this epportunity for public service to the
people. With Governor Olson, 1 have

reason to believe that acquisition

every
by the Siate of California of the Carquines

Bridge and the Antioch Bridge can be
consummated if steps to that end are
promptly taken by the Californin Toll
Bridge Anthority. i

It is my considercd judgment that pub-
lic interest and necessity require the im-
medinte purchase of these bridges by the
State and as Director of the D tment
of Public Works I so recomm to you.

Respectiully yours,

FRANK W. CLARK,
Director of Public Warks.

bridges:

rgtinn of its franchises in

approve that price.

est practical date.

publie. The Company's op

Bridge Company Accepts State Offer to Buy Spans

Direvtor of Public Works Frank W, Clark reeeived the following letter from the American Toll Bridee
Company under date of May 21, 1940, acoepting his proposal for State purchase of the Carguines and Antioeh

“The American Toll Bridge Company has received your offer dated May 9, 1940, to pur-
chase the Carquinez and Antioch Toll Bridges and certain related assets, for a price of $6,480,000,
which you advise is subject to the ability to finance the bonds to be issued and the final approval
of the offer by the California Toll Bridge Aunthority.

“It has always been the policy of this Company to cooperate with any program directed
toward public ownership of these toll bridges which will result in lower tolls to the traveling
rtunity to recoup its capital investment being limited by the expi-
948, prevented voluntary reduction of tolls on its part. Under the
circumstances as they now exist your offer of $8,480,000 is acceptable to the Board of Directors of
this Company and the Board will recommend to the stockholders of this Company that they

“The Company, npon approval of its steckholders, stands ready to convey to you all of its
title and interest to the bridges and the related assets covered by your offer.
believes that it can convey to the Btate full and complete rights and titles necessary to pub.-
lic ownership; however, the terms and conditions necessary to consummate the transaction must
be worked out in accordance with the facts,

“This communication is to advise you that the offer is accepted by the Board of Directors
of this Company subject to agreement on terms and conditions, The Company will be glad to
meet with you at your comveniemee with a view to consummating the transaction at the earli.

"Very truly yours,

“AMERICAN TOLL-BRIDGE COMPANY
"By Wm. F, Morrish, President.”

The Company

California Highways and Public Waorks (June 1940
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State Highway relocation en U. §5. 101 between Bass Hill and O"Brien Summit invelves record grading In Northern California.

Relocation North of Shasta Dam

By F. W. HASELWQOQOD, District Engineer

r I THE CONSTHRUCTION of the rivers, will climinate from use, 18.1 The work will be accomplished by
Shasta m Unil of the Cen- miles of the Pacifle Highway. To seven contracts, of which one has
tral Valley Project and the replace this, 10,5 miles of highway  been completed, Bve are in progress

consequent Hooding of the eanons of must be construeted on o new loea- and the seventh will be awarded in

the Sacramento, Pit amnd MeCloud rinn 1941
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The reconstruction ol the highwa)
is essenlially a part of the Central
lIIn-.'1“r"'_‘| I'I'I|_|l'rT which m being fi
naneesd and constirictied by the .8
(overnment, under the supervision
of the Burean of Reclamation |-'I

order to seeure ¢ertain i provemenis

in standards on the relosated |

WaAY, Lhe SIat® 1S .---u'||h-.|-'|:_- o 1B
o Fhe State's share of the “l
s measifead by ”H' value of the 1m

provement i standards being e

cured, approximates 10 per cent of
the grading and surfacing eosts and
1.5 per cent of the eost of the hridge
across the Nacramento HKiver neasr

Antler

GHADE SEFARATION NEUCESSARY

The first unit to be ponstructesd con

| 25T miles at the north end
the relocation where b oy et
peation of the Boutl
Parifie Railroad rather than wml

the resrTinr ThEs work N i

The firsd comtrect (o e awarded by
he State was {or grading 405 miles
bt ween Hass Hill and O 'Brien Sam
mit. This 1= the souiherly unit of the
reloration and lies n eilher oo f
the Prt Kiver Liridgs Granfeld Far
rar & Coarlin were awarndesd this «=on
tract on November 29 509 Fhe con

L1

tract ineludes the movement of about
LIGAINN) eulde vards of exeavation
Jll'.|l 1] ¢ ronsbriet yor of A eonerele
bridge 376 {eet long on the face of o
precipitous Bl over the north portal
of tunne]l number 3 on the relocation
af the Southern Pucifie Rail road

This unit containe some of the
heaviest grading ever undertaken on
two-lane construction in Northern
Californin. In one mile on this proj-
ect movement of BOB,000 cuble yards
of excavation ia required.

nnllneed on pages I8

On the highway relecatmmn north of Shasta Dam. this grading tentract reguires maving
528,000 cubic yards in ane mile

California Highways and Public Works (jase 1v40) Seven |



Santa Barbara Coast Highway
Project Reduces Steep Grades

Ey LLE MCDOUGAL, District Office

N DECEMEER 11, 1939, Diires
tor of Publier Works Frank
W. i ..I.!':l\ AW .H‘-'il'.i a coniract

for the grading and sarfacing of that
st Hishwav desig

naled as | = 1M anid e

Lt SO { the o

proXimatelv betwesn
east of El Capitan Cresk mnd
Southern  Pacifi {hrella
being 2.8 mi

Linn ;||HI!|I_1 ths T L

eE-

o LT H

in length This se
separated
from the shore line by the Southern
Pacifie Railrond for its entire dis-
tanee

In the design it was determined
that this seetion of highway wounld
eventually lend [ssll to a type of
freewny constroction, ns will most of
the highway in this general vicinity,
As the eenterline of the highway
parallels the Southern Pacific Rail-
rowd limits] secess on the H.Ill_][h[-'r'h'
ar ooean sde is controlled by the rail-

road. On the land or northerly side,

howrever, sufficien! wadth of reht of

way was obtamesl to provide for an

eveniuml foar-lans onEiroetion with

A mslan strp a sy bee ol

Li}Xa VERTICAL UTRVES

-].J.l desirn  weley a1

| ||_-'..-,'..i‘-\ Tor

rrades down into the

raolling tThe

idrninage ecrossings. but with muel
hghter prades and I vt el

enrves (o give g8 lone a saeht distancs
justified The
MeXITINm -;|~.||r|-~||r on the }'|-_r.'|u._;_-.

nE was ecopomically

now nnder construetion will be 223
per el as |'|-|Ir|ru'||r'|[ with 64 per
cent on the existing highway and the
munimum verticnl sight distances will
be 2000 fest as compared with 400
fmiet

‘I.“il other methoils of ||.|*!-||:I_§:|| Were
investigntid before the finel adoption
of that being construetad. The Grst
of those woulid have followed the same
alignment but with only nominal {m-

Engmcer

provement { smght dstanes and
gFradwils The sersnd sindy
wtitemplatm] the sonstruetion of two

new lanes separutsd from e Dire=eTt

pavement by & median strip 6 feet
to 26 feet wile, with only nominal
vrrection of grade to obtain *'non-
passing sirht distance and eorTe
tivm of algmmant 1o that if fnal
ilesign

THE OLD AND XNEW

Beeanse of the nature of the rescon-

which for n considerable
distanee [ollows ||n-|ill_1. the :-I."'|“'vl"|:'.

siruction,

eenter line of pavement, it was neces-
sary to design
major portion of the job

The rondbed section on the exist-
mg highway had a graded width
avernging about 30 feet, on whieh had
bheen placed ot varions times betwaeen
1919 aned 1986 a 15-foot by 4-inch
portlanid ecement eonerete base, later

||l"’lllll"- BOVETINnE O

Const Highway reconstruction in Santa Barbars County showing the swisting highway, the new grade and an ocean pansrams




View of new grade under construction east of E| Capitan Creek while traffic uses the existing highway,

widened with 24-foot by G-inch port-
land eement concrete shoulders. Be-
tween these concrete shonlders a 15-
foot by L-ineh asphaltic eonerete s
faee was placed in 1923,  The
shoulders were  subsequently  road-
mixed with asphaltic oil and a por-
tion of them sealed.

The tabulation below will indicate
the improvement being secomplished
in this reconstruetion project, Hxeel
lent alicnment and prades will carey
traftic at high speeds with safety and
with a minimum of delay, even con-
sidering the anticipated increase in
total traffie, particularly trock traffie:

Present Proposed
Mumber of curves (1000

feet radius or less)__ .. 2 1]
Minimum radivs _______ 700" 3a00
Total angles __________78° 41 203 1
Maximum gradea ______ 65% 2.2349;
Minimum vertical sight

distanee _________ ___ 400° 2000

BABE THICKMNESS

The section being used in the going
constroetion provides generally for a
1-lfoot  thickness of select material
placed direstly mn the new grade for
the entire width of the roadbed whieh
is generally about 42 feer. On this
selected marterial subbase a variable
thickness of lmported  borrow  oe

T T

stabilized hase is to be placed,  This
hase treatment will be 6 inches thick
nnmder the roadway surfacing and a
lesser thickness on the shonlders, On
this stabilized base will he placed a
22-foot width of plant-mixed surfac-
ing of 3 inches to 4 inehes minimuom
thickness,

O the shoulders and gutter or
bermm there will be 1} inches of oil-
mixed material salvaged From the de-
tour surfacing topped by 14 inches of
plant-mixed sorfacing. This surfae-
ing section, of conrse, varies through-
out the jobh, depending upon the prox-
imity of the existing 20-foot portland
cement eoncerete and  asphaltie con
crete pavement and other factors,

On the up-hill side there will be
eonstruocted, for a eonsiderable por-
tion of the distance, an intercepfing
diteh and dike 4 feet deep and 16 leet
in width. The material in the adjuio-
ing flelds is very highly eultivated and
is of such a friable nature that it
washes peadily if not in erop ar the
fime of heavy rainfall. The resull is
that considerable material is carried
dlirectly onto the pavement if sueh an
intereepting diteh is not budlt,

The ent slopes are generally 14:1
as are also the fill slopes. There are
a few exceptions where ecul slopes
have been designed oo 1:1 slope sl

California Highways and Public Works (June 1940)
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in some of the lighter fills 4:1 slopes
are e,

The stabilized t-ineh depth of base
treatment referved to above s & par-
tial misnomer in that certain sections
will not be so treated ; however, most
of the job will have a plant-mixed
base using liguid asphalt, & portion
of which will nse about 5 per cent
ROMC 5 and the balance 34 per ¢end
of a stabilizing type of asphaltie
emulsion. These three types of hase,
all with the same mineral aggregate,
are being uwsed on this sestion more
or less ms an experiment to obiain
data as to the relative value of hitu-
minons stabilized bases as compared
with untreated bases,

The base material hoth stabilized
and untreaied as well as the mineral
argregate Tor plant-mixed surfacing
will be obtained from s loeal deposii
in the Arroyve Quemado about five
miles westerly from the west end of
the present projeet.  This material
has been nsed on other projects in
this general vicinity and foioul to bhe
very satisfactory for this type of con-
struction.  This material was o be
iged for the ail-mixed detours and
later removed to form a portion of
the surfacing on shoulders. However,
the econtracior has elected to nse

{Continued on page 20)
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Flood Control and Restoration
Bill Passed by Legislature

r l Y AKING cognizance of the grave
emergeney oceasioned by the
stormy and Hoods doring the

spring of 10840, Governor Olson in-
cluded items in his eall for the sec.
ontl extraordinary session in 19840 fo
provide funds for eonstruetion work
on the Saeramento River Flood Con-
trol Project and {or repair and res
toration of property damaged or de.
stroyed by these storms and foods
The Legislature took action upon
these matters and, with the Gover-
nor's approval, Chapters 1 and 2
Statutes of 1940, speond extra session,
have become law—Chapter 1 provid.
ing money for repair and restorntion
and Chapter 2 providing money for
construction work on the flood eontrol
projeet,

(ver 635,000 acres of land were
inundated by the soeeessive high wa-
ters In Northern Californin, aod dam-
age or destruetion to publie and pri-
vate property exeeeding &12,000,000
oceurred as o result thereof, Appli-
eations received for Siate assistanoce
in repair of flood damaged property
total in exeess of $2,600,000. Within
the nren of the Baeramento River
Flosd Control Project, most of the
damage was resualtant from breaks in
levees and works which had not been
brooght op to grade and eross geetion
eontemplatad in the eventoal plans

Federal money is available for fur-
thering eonstruetion on the Sacra-
mento project dependent upon State
contributions. for the same purpose,
Chapter 2 appropriates $1,900,000 {or
the works and will go far to ald eam-
pletion of the projeet under the pres-
ent approved plans A Federal ap-
propriation of %1242 000, for eon-
stroction, is nnder consideration ml
this time by the Congress and [avor-
ahle aetion thereon is anticipated.
However, due to experience acquired
during the resent floods, some revision
of the project may be required, and a
survey hy the Faderal Government is
in progress to determine this matter

The Reclamation Board is the State
ngeney  doaling  with  constrogtion
plans on the Sacramento River Flood
Comtrol Projeet, while the Depart-
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British Museum Asks
For Magazine

The Beience Musenum
Bouth EKensington,
London, 8. W. 7

—— -

8ir:

With reference to your kind.
ness in presenting the publica-
tions of the ent  of
Public Works to the National
Library of Beience and Tech-
nology at the Secience Musenm,
I would inguire whether wou
would be so good as to present
also the publication * ornia
Highways and Public Works."

In addition to its comprehen.
sive sets of literature on cog- |1
nate subjects, which are mnot
nvailable in special libraries,
this Library contains an excep.
tionally extensive collection of
works on highway engineering.

Ten thousand scientific and
technienl periodicals are re- |
ceived regularly in the Library.
All publications added to the
| Library are recorded in its
Weekly List of Accessions to
the L , which has a wide ||
ciroulation among research
workers and institutions,

I invite your attention to the
enclosed leaflet, which gives an
| account of the scope, aim, and

activities of the Library.

I am, Bir,
Your obedient servant,
E. JONES,

[ Director,

ment of Poblic Waorks earries oul
State maintenanes work and such of
the astunl construetion work as may
be delegated by the HReelnmation
Hoard.

(Chatside of the works of the projeet,
great damage ocourred from storms
and flonds subsequent to January 1,
1940, in vorious parts of the Statp 1o
levees, flood esntrol works, frrigation

works, eity and econnty rouds and
bridges und other property having a
general publie and State interest, for
the eost of repair or restoration of
which Chapter 1 approprinstes $500,-
(00 to the Btate emergeney fund for
expenditure by the Department of
Publie Works. In order to receive
nid from this appropriation, it is re-
quired that loeal ageneies provide
money at least equul to the amount
nf Stute fands alloested for each item
of wark,

The amount appropriated by Chap-
ter 1 for repair or restoration of flood
ibnmuged property is less thun the
nmotint estimated required to fully
eare for the problem involved but
should give materinl assistance to the
dumered areas.

NAPA RIVEE HLL PABSED

The Governor also imeluded in his
eall az Ttem 3 the consideration of leg-
islation to provide for the acquisition,
eonstruetion, maintenance and opera-
tion of works for control, storage, con-
servation and ntilization of the watars
af the Napa River and its tributaries,
Senate Ball No. 10, by SBenator Gor.
don, was introdueed and pnssed nnder
this item, several other bills having
died 1n eommittes,

Sennte Hill No. 10, now before the
Governor for approval, reappropri-
ates the unexpended balanee of $650,-
000 made by two former appropria-
tions to the Department of Finance
for comstriuetion of a dom and dis-
Iribution systern fn Napa County to
gerve the State institutions in Napa
Valley. Benate Bill No. 10 expands
to n certain extent the serviee possi-
kilities of the proposed system and
removes some restrietions s to con-
tracting powers of the Department
of Finance with other State agencies.
The Department of Publie Works
would be sffected by the approval of
this bill as actusl eonstruetion on the
part of the State would he earried
out by the department,

Diefinition of o man: “Man & 8 worm in
the dost. He pomes along, wiggles around a
while, and finally wome hen gets him,"—The
Teoneszee Rond Puilder.

(tune 1940) California Highways and Public Works



Planning to End
Sewage Stench on
Bridge Approach

N ACCORDANCE with ex-

pressed wishes of Governor Cul-

bert L. Olson, Director of Pub-
lie Works Frank W. Clark has
interested himself in the problem of
eliminating the sewage stench that
rises from the tideland flats along
the East Bay Highway approach to
the San PFrancisco-Oakland Bay
Bridpe, a problem that has vexed the
officials of Oakland, Berkeley, Em-
eryville and Albany for years,

Director (lark, in letters to the
mayors of these eities, proposed
that they meet with him ro folly
diseuss the situation with a view to
determining what assistance, if any,
the State can give in eradicating the
obuioxions odors which assail motor-
ists approaching the Bay Bridgs
over the East Bay Highway.

MOTORING THOUSANDS SUPFER

In view of the fact that the State
owns and operates the Bay Bridge,
Governor Olson and Clark are anx-
inus to abate the tideland nuisance
for the benefit of the thousands of
gmturist-u, many from outside the
State, who must endure the stench
while approaching the span from
points east and north of Berkeloy,
Albhany and Richmond on a State
highway. 'T'he Governor also consid-
ers fhe sitnation o bad one from the
standpoint of public health,

The eities interested in the prob-
fem have provided a fund of $57,000
to defray the eosi of a survey to de-
termine how best to cope with the
situation, City FEogineer Harry
Goodridge and Mrs. H N, Herrick,
member of the Berkeley City Coon-
cil, have informed Mr. Clarlk that
Berkeley would weleome State aid
in making the survey.

Beeause the Santa Fe Railroad
Company owns 3000 acres of the
tidelands involved, its property line
extending 1500 feet out into the bay,
Mr. Clark has voieed a desire that
officials of this company attend the
proposed confersnce, iogether with
representatives of the Federal Gov-
ernment, to which the East Bay
eities look for financial help in work-

ANSON BOYD

ing out their sewage disposal prob-
loms,

SEWAGE SYSTEM INVOLVED

Construction of a new  outflow
sewage system is involved as well as
propasals to fill in the objection-
able flats by pumping and from San
Francizseo Bay.

Clark addressed invitations to a
eonference to Mayors Frank F.
(zaines, Berkeley; Dr. W. J. Mo
Cracken, Oakland; Al J. Lacoste,
Emeryville; Charles F. (Gracber, Al-
bany, and John A. Bell, Richmond.
He is awaiting their replies.

Dr. Bertram P, Brown, newly ap-
pointed Director of the State De-
partment of Health, has also been
requested by Mr. Clark fo atfend
the meeting.

A lttle boy end his mother were walking
down Fifth Avenue in New York. The little
boy was looking st the skyvscrupors. Tuorning
tiy his mother he suid, “Are there shyscrapers
in hedyen ™

Hie mother replied, "Nao, dear, engineers
lild skysornpers.’

Taxidermist's Secretary @ “Congratulntions,
the siork Las aerived [

Absent-Minded Taxidermist : “Well, don’t
seandl thers, Bhow him inoaod U0 seofd bim,"

California Highways and Public Works (jnue 1940)

Anson Boyd New
State Architect

NBON BOYD of Pasadena was
Aappuh]red Chief of the Division

of Avehitecture of the Btate Dae-
partment of Public Works by Frank
W. Clark, Director of the Department,
on May 31, the appointment becom-
tng effective June 1.

Mr, Boyvd was eliosen from the eivil
serviee eligible list and sueeeeds
George 3. MeDougall, retived. Sinee
the latter’s retirvement on November
1, 1934, the doties of the Division
have heen under the charge of W. K
Daniels, Assistant State Arehitect.

Mr, Boyd iz 4 graduate of the
Sehool of Fine Arts and Avehitecturs,
University of Pennsylvania, where he
was the holder of the Sims Memorial
Beholarship. He pursued his profes-
sion in Philadelphia and New York
mntil 1917 when he was commissioned
in the 11, 8. Army Air Bervice. e
was demohilized in April, 1919, and
resnmed architeetural work in New
York. In Mareh, 1923, he took up his
residenece in Lios Angeles, wherp he be
eame architect for the Tos Angeles
Distriet Board of Hdneation.

In this sapaeity, he supervised the
expenditure of the $35,000000 bond
igsue which involved the construetion
of 30 junior high sehools, 18 senior
high sehools, more than 200 elemen-
tary schools, eyvmnasinoms, voeational
centers, developmeni schools, ele,

In private practice, he helped in the
designing of many boildings in gouth-
ern California, ineludine the Cal-
fornia Clob, Los Angeles; Beverly
Hills High Sehool and Pomona Prog-
ress-Balletin Building.

The new State Architect will take
gver a large State buoilding program
which during the past vear and a half
nnder Director Clark has involved
the expenditurs of npward of ten mil-
lion dollars and inelpdes the State
Prison at Chino, the construetion of
two State eolleges, one at Santa Bar-
bara and one st San Francisco and
the proposed Acute Psyehiatrie Hos-
pital Unit.

“In ponouncing the appointment, "'
Director Clark said, *'1 wish 1o ex-
press my  appreciation of the very
pfficient servies Mr. W, . Daniels has
given to the State during the time he
kas performed the duties of the offies
to which | have pamed Mre Boyd, ™
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Break in Butte Slough Laves In Sutter County an March 1, 1940

al Tarm lands.

Arrgw marks far side of break

Fload waters flowed threugh 1200 foot gap, inundating 35,000 acreas

Emergency Work on Levee Breaks

By R. L. JONES, Deputy State Engineer

U'RING the last days of Febra-

aryv, 1940, a storm ocenrred

which caused heavy flood dis
charites in the upper trilataries of
the Saeraments River, resulting in
nimerois levee breaks These mostly
aceurred on Febrnary 28 and 29 and
March 1. Omn March 15, 180, Gov-
ermaor Calbert L. Msom made avail-
alde to the Division of Water Re-
sonrees B60, 000 from the State Emer-
geney Fund | Emergency  Allobment
No, M, Chapter 655, Statutes 15939
“to eclose leves breaks in the Saera-
mento  River and its  tribotaries,
cavused by food eonditions in Febru
ary and Mareh, 1940,

I!ii'llr'lliulTl""l_'lu' following the avails
'lIIiI‘i of Funtds, Sleps were leken to
elise the leves hreaks on the Saera
mento River amd 1its tributaries in the
order indieated by the neeessity for
immedmte future protection. Owing
to its orgeney, the Division of Water
undertook the work by
foree petonnt

Resiirees

[ Twelve]

The breaks which oevurred in the
levews of the Speramento River Flood
Control Prajeet in Sutter, Butte and
Calusa sounties were in levees which
had not been completed to standard
gride and ersssection. = that their
repair was undertaken by the Califor
nin Debris Commission with State
and Federal funds as a part of pro)
el eonstruetion

On March 18, 1940 work was eom
meneed on elosore of the large brenk

im the Botte Blongh lever of Reela
mation District No. 70 in  Sotter
County, which hod fooded 35,000

geres of developed farm londs in Hes
lamation [Mstriets No, TU and 16860
This eomtmied anbil the
Iste Mareh Hood foreed s diseontinu
anes on Mareh 2Mh,  This second
floved emused a delay in the work of
14 days and an added cost of approxd
mately 10,00, Waork was resumed
on April #th and a elosure was finally
effected on April 1%h at a cost of
#4560, which entirely eut off water

woark was

flowing through Districts No. 70 and
1660 and permitted the farmers o
|||'1|1,'|u,-1| with restoration of their
lamds to normal use,

This elosure nlsa enahled the Cali-
[dehipis Clommission o com-
menee  sonsteuetion of a standard
project leves at this location as a per-
manent repair, This work is still in
[P T

The elosure strueture econsisted of
a pile and timber bulkhead 700 feet
lomg, feeed with Tieht seetion steel
sheet interlocking piling, 18 feet long,
driven to 8 minimum penetration of
four feet in sobid eround. The stroe-
ture, shown in the illustrations was
equivalent to an over-fall dam capable
of withstanding 10 feet of water pres-
R It was designed =0 that, in
ense # freshel shonld oceur, an over
full of waler over the crest thiree feet
deep conld be sustaine] withoot dam
b

Had the structore beon completed
nt the time of the seoomd flood, it

fornin

(Juse 19401 California Highways and Public Works



Construction views of timber and steel sheat pile emergenty overfall dam in Butis Blough, TOD fesl long with twe wing levess
Total length, 1100 feet. V—Bulkhaad showing 3 drivers at work. 2—Final cloaing of wieel piling, 3—=Laborers wheeling cobbles for
bottom protection in closure section. 4—Bulkhead showing stesl piling. 5—Drivers st work on structure. 8—0Dne of wing levees

California Highways and Public Works (juse 1340) [ Thirteen |



e

]

Governor Qlson and official party on an inspection tour of Shasta dam and other highway and bridge units of the Central Valley

Project.

Albert F. Ross; A. H. Gronewoldt; State Engineer Edward Hyatt, Manly Harris;
Governor Culbert L. Olson, Enginesr R, W. Lowrey, U. 8. Bursau of Reclamation; Judge Francis Carr, §. F. Finley.

would mot have been damaged, but
water wonld have passed into [Dis-
tricts No. 70 und 1660, although in a
greatly lessened quantity and with an
enrlior complete stoppage of flow,
The bulkhead strueture deseribed
above was provided with snbstantial
aghutmenis which were connected to
the intael levee along Butte Slongh
by wing levees on the north and sonth
of the {N'I'IIIE wash with an aggregate
length of 1200 feet. On sompletion
by the Clalifornia Debris Commission
of the finsl repair, the material in this
atrieture may be silviped.

Op Mareh 19th, squipment was an
work closing breaks in the levees of
the Snersmento River above Prines.
ton, in Glenn Coonty.  This work was

eontinued until taken over by the
{alifornia  Debris  Commission on
March 23, 1940, By that time the

fills in gix breaks had been brought to
in elevation eonsidered safe from nor-
mially expected spring freshets. At
Robinson Dend on the Feather River,
in Butte County, lever hreaks and
bank washes were repaired, commene-
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ing on April 5th, o 8 height expeeted
to be safe against expeeted spring
freshets.

Om April 1%th levee repairs wera
undertaken in Buotte and Tehama
pounties, in conformity with recom-
mendations of the Northern Califor-
nin Water Control Association, repre.
senling eight counties. Work has
been eompleted at 156 places, 32 hreaks
having been elosed, and abont three
maore brenks will be repaired with the
mnexpendod balanee of the emorgency
allotment, which on June 1st was ap-
proximately &4 000,

PHOTO CREDIT LINE OMITTED

Through an pverslght, orslin for the ple.
twre on the front cover of the Moy lewoe
of this moguzine was bl given o O D,
Clearwater, Publisher of the PALISATDILAN
pewRpnjwe of Pacific Pallamdes, who took
the photograph sl kindly donnred it te
Californin Highways and Publie Works

The plistograph slirwud d spectacular view
of the blof sealing work with a large bull-
doger on the precipitous oifs frooating the
i'onst Hizshway nlong the Pacifie Palisndes
north of Banen Monien

Laft to right—Jesse W. Carter, Supreme Court Judge; A. J. A. Johnstone, C. J. McCannell; Buperior Court Judge
Director of Public Works Frank W. Clark,

Post Roads in U. S.

Adequate highways are needed to
eirry on most of the funetions of gov-
ernment.  Mail is moved between posi
affices an 200,000 miles of main routes,
Bural free delivery of mails extends
over poutes totaling 1,390,000 miles
of public roads (exelusive of eity
delivery).

Such governmental nse of the rural
ronds presupposes a1 Federal respon.
sihility to contribute materially to the
post of econstroction and maintennnes
of ronds,  The responsibility was ac-
cepted] definitely by the Act of Con-
gress of July 11, 1916, entitled ** An
Aet to provide that the United States
shall aid the stiles in the somstraetion
of roral post ronds, and for other pur-
poses”' and by subsequent wmend-
ments to that Aet

A mon at eollege wrote to his father, “No
maon, o fun, your son,"

The father answersd, “How =ad, too bad,
vour dad.”

(fune 1940) Califormia Highways and Public Works



California Highway Program
Requires More Federal Aid

By C. H. PURCELL, State Highway Engineer

In the May issue of this magazine, Btate Highway Engineer C. H. Purcell expressed some views on the subject
of Federal Ald to Btates for highway construction and diseussed provisions of a bill now pending in Congress to
authorize the Reconstruetion Finance Corporation to make loans at cost for highway work to States which are
in a position to borrow such funds. Governor Olson sent Mr. Purcell to Washington last Januvary to urge favorable
consideration of the bill by the Roads and Highways Committee of the House of Representatives. In the following
article Mr. Purcell deals with the highway situation in California in relation to the measure now being considered

by Congress.

bill before Congress from the

standpoint of the State of Califor-
mia, und which, 1 believe, s also of
interést 1o other States having a large
population, and that is the guestion of
trafHe in urban aress, Urban areas
include oftentimes more than the
actual eity limits of the metropolitan
oity and extend for some distanee be-
vonid sueh limits. The resulting prob-
lem is o great deal larger than is uni-
versally understood, although it is
thoroughly understood by the metro-
politan arens affected and the States
which deal with such problems,

Our Federnl-Ald System  passes
throngh and sometimes around our
Inrge eitiew. It is & part of the Fed.
eral-Aid Bystem, so when we speak
of this metropoelitan problem, it be-
ecomes pari of our Federal Aid prob-
lem as smeh and should not be con-
sidered as separate and distinetive.

L8 ANGELER PROJECTS

With reference to our rural roads,
Governor Olson, Direstor of Pnblia
Works Frank W. Clark and the High.
way Commission sre coneerned with
keeping up with the trend of the
times. Therefore, we are nol sug-
gesting any reduction in the program
on our Federal-Aid System, Feeder
roads mre also of much imporianee,
reaching the outlying sections and,
were it not for this feeder road money,
we would be foresd to slow down on
our primary romds.

The addition of the one-eont gas
tux hy the Federal Government to
nxisting State gas iax increased this
tax to the point where it makes it

I WISIT to disouss Title 11 of the

much more diffieult for the States to
inerepse their gas tax to help solve
these problems, The problem in Cali-
fornin, which i typieal of some of
our larger metropolitan areas in other
States, is this:

In Los Angeles, there has been
spent a large amount of money in
ecompleting & study and report on the
traffie situation in this metropolitan
area; likewise, a similar survey in the
San Franeisco Day area, to find out
exactly the origin and destination of
traffic, what this traffic s doing, what
time is spent traveling on eity streets,
the time of congestion, and other in-
formation affecting motor transport.
We are foced with o trafflo movement
problem in the eity of Los Angeles, in-
volving some 180 to 200 miles of eity
streets, where congestion exisis to the
extent that it is city-wide.

CORTLY RIGHTE OF WAY

Entering into the pieture of metro-
polltin development, the State of Cal-
ifornia & doveloping a system of con-
neoting streets m Los Angeles as a
State function, ameunting to approxi-
mately &8 500,000 biennially, by the
allocation of & percentage of the gaso-
line tax funds based on population, as
well as an additional contribution of
State funds, This has resulted in a
further postponement of the develop-
ment of rural roads

The art before Congress refers Lo
exorin condempation, which is a mis-
nnderstond term. What is excess eon-
demnation? A ease of this nature has
actually developed in that we spent
some &5 000000 in the purchase of
richts of way through an organized

Califormia Highways and Public Works (Juse 1940)

right-ol-way department with skilled
apprajsers, o aequiring this right
of wiy, it wns more econotnieal to pur-
clinse antire blooks and, after raging
improvements on them, we used what
land was required for highway pur-
poses and resold the remuiming por.
tions, resulting in this property again
being placed on loeal tax rolls
Another matter is the question of
npproached. W have had to sequire
buildings, which were in the way of a
ropar approach, or destroyed visibil-
ity, and which would interfere with
n clean-cnt, finished appearance,
While we are not interested or
anxious to engage in speeulative ven.
tures in real estate, we are interested
in the ehanee to secure a loan or lease
or rental from the Federal Govern.
ment or direet Federal aid on a
reasoniable basia. I believe that motor
transpart, which is a business of large
future possibilities, represents a safe
investment, st least as mafe as any
other large business. This is a grow.
ing business and is not on the way out.

QUESTIZN OF FORMULA

The gquestion of formuola has been
ramed. We natorally are always in-
terester] in a formula if any money is
to be mllotted to the States by Con-
gress. | do not know whether this
matter s to be followed ap. If it is,
there is one phase which muost be con-
sidered in regard to the metropolitan
or urban areas in regional highway
development, and that is a completo
study of traffic such ns hos been made
in Californin as n cooperative Federal
amd State projeat,

{Continusd on page 345
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Redecking the Yolo Causeway

By W. E. SUTTON, Resident Engineer

r I VHE Yolo Cuusewny, un import.
amt link in the State Highway
System flve miles west of Sacra.

mento, W now belog redecked, This

structure 16,5688 feol long i on the
main route from San Franelseo to

Sacramento,

The Yolo basin, which is 3.13 miles
in width at the bridge site, affords n
byv-pass for the perisdie overtlow of
the Sacramento River. This by-pass
I8 Neowsled mnnoally for three or more
months during the winter when the
heavy runoffs ocenr on the Sacra
mento River. The water is diverted
into the byv-pasa to avoid overflowing
af the levess of the main channel of
the river

The structure was first opened to
traffle 24 vears ago. At that time it
had a roadway width of only 21 fest,
which was ample for the traffic 1t
wns & eombination timber and eon-
erele trestle 1ype strueture with a 113
foot plate ginler haseule span eguip-

ped with hand operated machinery.
The bascule span is for the purposes of
allowing passage to foating dredgers
utilized in the repair and maintenanece
of the levess,

The timber sonstruetion comprised
one hundreed thirty 19-foot spans for
i lengeth of 2470 feet nt the west and.
The substructure consisted of four
ereosoted] piles in each bent and un-
treated Douglas fir caps. The soper-
strueture consisted of untreated Dong-
las fir stringers and an uwntreated
2 by 4 ineh laminated fir subflooring
with an ssphaltic conerete pavement

The conerete portion of the trestle
at the enst, or Saeramenfo end, con
sistedd of 19-fooi reinforeed conerete
spans supporied on reinforced con-
erete piles and caps

The tmmber portion of the trestle at
the westerly end was constructed for
seonomic reasons.  In a permit grant-
ed to the State Highway Commassion
by the State Reclamation Board, it

was provided that npon construetion
of n new levee approxmately one-half
mile From the west end of the eause-
wiy, the stroeture eonld be ghortened
to meet this levee and replaced with
in embankment. Under these condi-
tions eonstruetion of & permanent
eonerete strocture was not justified.
However, the Californin Legislative
Aet of Julv. 1927, established the
boundaries of the west levee at the
west end of the structure, therchy
making it mandatory to maintain the
structure for the full distanee of
16,538 feet,

In 1932 incressed tralfle necessi-
tated the widening of the oauseway,
Its widening was chosen ns an ewer-
geney relief project to provide em-
ployment for loeal people during the
height of the depression. For this
reasont 8 redwood timber trestle was
eonsteueted along the south side, ani
thos was provided s elear roadway

I el op page A8 )

¥olo Causeway, a 16,538 Foot conorete and timber trestle structure seross Yolo By-Pass on U. B 40 near Sacraments being redecked
and paved.

[ Sixteen )
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Paving Yolo Causeway with reinforced concrete. TraMic s kept moving in twe of the four lanes while werk & under way on the
other two except for Intervals whils cencrete is setting when ene-way traffic control s in efect
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State and U. S. Building Approach

Road to General Grant Park

By C. F. WﬁiTE, District Office Enginzzr

ABT of Fresno lie some of the

most spectasular portions of

the High Sierras. Embraced
in this area are Sequoin National
Park, Genernl Grant National Park
nnd far famed Kings Canvon Coun-
try. After many years of effort a
great portion of the High Sierras has
recently been placed in the Kings
Canyon National Park, and General
Crant National Park has been en-
larged to include additional groves of
huge Sequoins and s now a part
known as the General Gramt Grove
Seetion, of the King=s Canyon National
Park.

In the development of this wvast
wonderland the State and the Public
Itonds Admimistration peting for the
National Forest SBerviee and the Na.
tional Park Serviee have expended
large sums for highways The State
built the highway from General Grant
Grove down into the Kings River
Canyon, some 24.5 miles to Deer Cove
Creelk.  Here the Forest Serviee, with
Civilion Conservation Corps |labor
took up the task and continved e¢on-
struetion about three miles to Cedar
Grove,

At the same time the Federal Gov-
ernment wus busy buildiog 1 modern

highway, the General’s Highway, be-
tween General Grant Grove and
Bequoin National Park.

ACCTESS HOAD NEEDED

As this constrootion in the high
mountains newred completion, atten-
tion was directed to providing for a
suitable acocsd road from the valley.
There was an existing county road
from Fresno, vin Centerville, Minkler,
Squaw Valley, Dunlap, Pinehurst to
the General's Highway near General
Orant Grove Section, This county
rond was taken Into the State High-
way Syvsatem for maintenance in 1933,
This romd is the old monntain type
with narrow tortosus alignment, steep
grades and inadeqguate sight distanee

This road was adequate nntil the
development in the baek eountry
ereated sueh o demand for an easier,
faster approsch to these seemie high-
ways. To meet this demand the Fed-
ernl Covernment as early as 1931
boegan the survey amd relocation of
the approach road from General
Grant Grove, or as then known Gen-
eral Grant National Park, westerly
toward Dunlap and Fresuo,

An entirely new location was made,
which with the sxeeption of the first

n ing of Project If.l‘ld of Project
L PP 1‘| -
., vl
= k \
N e )
DV S it
.. W ‘\ ' i " ‘
- Ty . e 0T -
{ b Tl =
e L4 o 'r' g . ]I N
P - L G T gy Ny \ ".h \
- ' = iy
=] L o
|5 "N
.L. | # E
. - '.
-1.? d ;
i -
i i

|Eighteen |

two miles or so from the Park is far
removed from the present road, and
does not ngiin interseel the old road
notil the crossing of Mill Creck is
reachied, some five miles or more west
of Thunlap.

In carrying out this program the
Federal Government has already com-
pleted grading and oiling from Grant
Girove westerly about B5 miles. This
section Is now under traffle sinee
Fresno Connty has reconditioned and
oiled wn old eounty road from Dunlap
pasterly to the west end of the com-
pleted road.

The use of this county road lessens
to m very great extent the number of
miles of winding mountain road trav-
eled in going to the back country.
The Federal Government expects
within a month or so to complete the
ponstruetion of the approsch road o
the Forest boundary about 6.2 miles,
the limit of full Federal finaneing.

ETATE LINK STAETED

The Btate is now taking up the
work and with Federal cooperation
will continme construction westerly
of the Porest Boundary. Bids were
opened on the first section, Forest
Boundary to White Deer Road on

(June 1940) Califormia Highways and Public Works



May 1st. The contract was awarded to Heafey
Moore, Frederickson Watson Co. This section
involves the construction of slightly more than
three miles of road. The fact that 310,000
cubic yards of roadway excavation will be
moved is indicative of the magmitude of the
work.

No vnusual eonstruetion difficultie=s are an
ticipated on the present projeect and barring
unforeseen or unpredietable oeearrences this
section should be ecompleted this fall The
present project does not contemplate surfacing
other than a road mix of the native disinte
grated granite

This Siate eonstruetion will net join up with
the present traveled way, Fresno County has
volunteersd, however, to put the White
Deer Road m good eonditzon so that traffie
esin be enrrisdl to the new econstruction

i Coniineed on pase 235

At top, Comstruction of rock retaining wall on PWA link of Grant Park approach road,

California Highways and Public Works (jwe 1940)
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Bottom, Drilling for removal of cliff,
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Bay Bridge Traffic Breaks All
Records With Opening of the Fair

By RALPH A. TUDOR, Principal Bridge Engineer, San Francisco-QOakland Bay Bridge

AY traffic on the Sun Fran-

ciwo-lmkland Hay Bridge

exveeded all past reconds
andd totaled 1 M2 5TT vehicles This
trafffie was materially affected by
three major events during the month
of May., At midnight on the 16th
the Southern Pacifie Golden Gate
autn ferries consed operating be
tween the East Pay and San Fran-
winen ; tolls on passenger sautos were
reduced another 5 conts to 30 eents
on the 206th; und the Exposition on
Treasure Island opened its gates to
the public on the same date. In fact
the exposition was an Iinfluencing
factor before the 25th because of the
honvy commercial teafie preceding
apening.

The diseontinuanee of the ferries
evidently diverted about 4000 sddi.
tional vehicles per day to the bridge
of whieh u high proportion was
trucks, Rinee the day the hridge
opened the ferries have been fight-
ing o losing battle. They have been
operating for almost %0 vears amd
reached their peak in 150 when
they earried over 4 million vehicles
between the KEast Bay and San Fran.
cimen.  However, they were slow and
expensive. The average toll charged
Just before the bridge opened was
&3 cents. They met the initial re.
doctions brought about by the
bradge but still suffered & W0 per
orntl loss of their traffic. They then
drastically reduesd their passenger
auto tolls, but pot troek tolls, to
about hall those on the bridege. This
recovered some traffic. Reveral forry
rontes were abandoned and sched-
ules redoeed. However, eontinued
high traffle on the bridge and a
reduetion in interest raie on the
money  borrowed permitted the
bridge 1o suvesssively reduce its 1olls
on all types of vehicles. Traffie re-
maining on the ferries dwindled un
til it amounted to only about 40 per
eriit of ita 190 peak. Revenoes
were redueed & great deal more be-
canse of roduced tolls. Under the

[ Twenty ]
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Passenger Autos and Auto Trailers

My May Apgril  Tetal Singe
a0 e T Cpa=ing

1093789 761,650 874460 32050918
Motorcycles and Tricars

—— e —

May May Agril  Tatal Since
940 . 1540 Opaning
4513 3780 3788 146474
Motor Buses
May May April  Total Bince

1940 1939 D Opaning
21,866 17350 17970 630,827

Trucks and Truck Trailers
May My April  Total Since
1840 e 1840 Cpaning

61,874 47302 493231 105680648
Other Vehicles
May May April  Tetal Sinze

1840 e Ll Opening
20535 17814 18348 55O.TTT

Total Vehicles

ey May April  Teotal S:nce
1540 1w 0 Qpering

1202577 847,925 063,804 34847342

eombination of convenient, fast, andd
eheap facilities provided by the
bridge, the outmoded ferries could
nol eompeir upd the deom which
was Torshadowed on November 12
1936, was sealed on May 16, 1940
Preliminary figures indicate that
this year the proportion of persons
guing to the exposition by private
auto over the brid will exeeed
even last year's h figure. This
is not unexpected sinee the bridge
toll is enly 30 eents for a round
trip and the sland parking fee is
eut in half. Furthermore, the meth-
wd of handling sutomobiles on the
island has heen radieally ehanged

and has already proved to be a
greal improvement aver [939. On
May 25, 17088 vehicles entered
Treasure lsland and at no time was
there any delay or econgesiion on
the bridge. The maximuom number
of vehicles thos handled st year
was 195845 at which time the econ-
gestion was severe. [l 5 not antici-
pated that there will be any such
diffeulty this vear.

Ferry serviee o Treasure [sland
from the East Bay proved to be
quite nusatisfactory in 1939, and for
1940 a fast, convenient bus service
woriss the bridge has been substi-
tuted. This agnin has inereased the
bridge load.

The third tell reduetion within a
venr, und the fourth sines the bridge
was opened, went mto effect dur-
ing the month. Passenger autes
now pay only 30 cenis. A corre-
sponding reduction in the rommuta-
nion rate went into effect on June 1.
It is anticipated that a eorrespond-
ing reduction in trock rates ean be
effected within a short time.

The beaviest day's traffic oceurred
on May 25 when 54,737 vehicles
mees] the hridge. Sines the colles-
tors musi handle those vehicles
traveling between the Fast Bay and
Treasure Island three times, they
handled almost 7000 transactions
that day. This eompares with 75 218
transactions on the bridge's beaviest
ilay of November 15, 1536

The first pari of May the daily
traffic averaged M58 vehicles per
day. Alter the fermies discontinuwed
ani the sxposition cpened. the aver-
age was A58  The average for
the entire mouth was 35,793 per day.

Hain and ecold weather reduesd
the normally heavy Memorial Day
traffie.

Traversing the bridge. which ulti-
mately will be a toll-free State high-
way, wnd without which Treasure
Island probably never would have
come into existence, thousands of visi-

(Cunlinued on pmge 12)
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At top—Treasure Island showing how the Golden Gate International Exposition is reached via the San Francisco-Oakland Bay Bridge.
Bealow is a portion of the B-lane State-built ramp approach. At bottom—Automobiles waiting for the gates to open early on
the firat day.
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Bay Bridge Tolls Cut To
30 Cents for Automobiles

M EI-‘:TIN{_i

Class

2
1

.

|- oo

.

in Sacramento on  May

§, the California Toll Dridge

Authority voted to lower sutomobile tolls on the San Franeiseo
Uakland Bay Bridge from 35 to 30 cents, thus effecting the third
reduction in rates sinee Governor Calbert L. (fson assumed office as the State's
Chief Executive and as such beeame chairman of the Authority.

The new tolls for automobiles, antomobile trailers and related vehicles
went into effeet on May 25 and a corresponding decrease in commute rates
for passenger sutomobiles became effective on June 1.
A reduction in trock tolls will be made as soon as trafe justifies, probably
within the next few months
On May 6, Direetor of Public Works Frank W. Clark approved a redoe
tion in bus fares in line with expressed wishes of the Toll Bridge Anthority

The new schedule of tolls is as Tollows

Vahiale

Automabiles, imtul-“ tnlh. mmhl
sutomabiles . ... i

Trailars drawn by automobiles .. . .. . . e

Truoks or truck trailers, including any h.lil.
# (To remain in aMect until Rate 3k below (s srdared.)

r‘uwllrhtu'umlh.nrh-ﬂ ................
20,000 Iba. te 40000 |bs. per

miulﬂn-nrmnn..nr hn.lt.- =

Additiona

Aiil‘lhul
Minimum charge ... .. . -
b (Ta be mllo eMective on order of the
Director of Public Worka.)
Gross weighl wp te 20000 lba., per ton, #t..

unmﬂu“wmmm;.urm-t
M im b gm .

Lecal Kay Bystem buses, per passenger carried. ...
Other buses—Bius with driver and passengers. .

groas weight from

Triears ...

Vehicien -.uhrnﬂ-n.prh- r_u-idll'
L R o - =ik

vm-.umnmlu
& (To remain ---I-tu-mtl..-hhu---ﬁu.p

Per ton gross weight . —em—s ——— s

Min:mum chargs _
hﬂ-hh-ﬁtl:ﬂmurﬁr-lh

ﬂi#ﬂlﬁﬂm

N Oid
Rate
a8 20 3 3B
30 A5
A7T8
A5
50
I
. <138
E )

anch gosd for » trip upon presgrtatier and paymant
of twenty-five m; ) provided all regular tickets have
besn used. Previsional tickets. in excess of the sbove. will net

L l.\"-hllin enasedin
te be assessed

limits of special permit
uble this tell)
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Bay Bridge
Traffic Breaks
All Records

i Comrttmed froes pags 28 )

tors 1o the 1940 Golden Gate lnterna-
tronal Exposition daily are traveling
iver & Siatebailt approach which
roursis Yerba Hoena [siand from the
great bay span and leads direetly into
the Fair Gronnds

The Division of Highways son-
strueted the road on Yerba Buena
amd the approach from the island 1o
the Fair site for the 1939 Exposition
Company, thus creating an imtegrs]
temporary highway link from the Bay
Bridge 1o Treasure lsland

In the California PBuilding, the Di-
vision of Highways has also con-
structed a large diorama eomparing
the highways of today and tomor-
row depicting the highways eommon
throughout the eountry with grade
ervasings, left turns, narrow and poor
surfacing

“*Highways of Tomorrow,'" which
is attracting many visitors, shows n
double four-lane ribbon of roadway,
with a parking strip betwoen. There
are no lefi turns, no railroad eross-
ings and no sign boards.  Overhead
structures amd tinde remove
the possibility of ecollisions st both
highway and grade erossings and
mawdern clover leal designs a1 intersec-
tions provide safe entrance and exit

Another dioramas in the California
Building shows madern type high-
ways throogh mountaios, redwood
forests, and broad mesdows and in-
chades & meowt realistic sorne of beavy
rquipment a1 work, grading for the
highway reloration in 8 monntainos
seiion mmde neeesary by the eon-
struethon of the Shasta Dam unit of
the great Central Valley Projees

As & result of the sombination of
conveniont, safe, and cheap facilities
provided by the Bay Bridge. indies-
tions are that the new Exposition will
roll op an attendanee record greater
than that of 1939 for the correspond-
ing May period,

A report for the weekend of the
10 season (May 31-June 2, ineln-
sive) with the eorvesponding week.
end for 1939, which would be June
2, 3, 4, shows the exposition had 248 .
993 pail admissions in 1929 while this
venr totaled 407 252

(tune 1340) California Highways and Public Works



Mew grade on Santa Barbara coast highway reconstruction runs between existing highway an left and rallroad on right.

Gen. Grant Park

Santa Barbara Highway Project

| Continued from page B)

plant-mixed material on the detours
m order to expedite their constroc-
tion and permit grading to proceed
withoutl delay.

TRAFFIC INCREASH

Highway traffie in this vieinity has
imereased at the midsuwmmer counts on
Sunday and Monday from 2800 and
2200, respectively, in 1928 {o ag high
as 4400 and 3500 in 1937, 1t is esti-
mated that the traffie in 1965 will
reach an hourly peak of 740 vehieles

The accident record on this seetion
of highway indicates that those acei-
dents reported totaled 11 between the
years 1036 and 1938, inelusive, with
five of these accidenis involving two
cars and six involving one ear.  All
of these accddents involved injury and
two involved fatalities, Tt is believed
that the above fipures represent less
than 50 per cent of the accidents that
have oeourred on this section although
the uecidents noted above probably
eovered most  of those  involving
serinus mjnry or fatalities,

The grading work has progressed
very well, considering fhe sporadic
rainfall which has oeeurred on the job
this spring, The contractor, R, H.
Hazard & Sons amd Clarence Crow,
expeels to complete the entire job
ahont Angust 15th, although the eon-
tract date for completion is October
30th.

This work is heing performed under
the direction of John C. Adams, Resi-
dent Engineer for the State.

YALE OFFERS 7 FELLOWSHIPS

The Bureau of Btreet Trafic Research of
Yale University l& offering nineteen graduo-
ate fellowships beginning September 24,
158440, of which seven are availabie only to
employees of State highway departments,

The fellowships provide n living stipend
of SR dlispensed ot the rote of 1000 per
month for eight months, and a tnition fee of
F400. In addition o maximuom of $HM iz
available e each Fellow for scheduled Geld
invegtigations, The Burean hos just pub-
lishedd “A Lilirary Clossifiention and Sam-
ple  Bibliography of 'Traffic Engineering
Muterials."

California Highways and Public Works (Jwne 1940

(Continued from page 100

aboul one-half mile amnd thus make
avuilable this additional nine miles
of high type highway at an earlier
date than wonld be possible otherwise,

MANY (URVES ELIMINATED

Statisties of the old road are not
available and it is doubtfnl if surveys
were ever made of the old road. The
curvatnre eliminated will amonnt to
many full eireles. There are many
enrves of less than 50 foot radins and
the grades approach 10% if in some
ciases it 18 not exeeeded,

The new road within the Forest,
construeted by the Federal Govern-
ment, has minimum radins enrves of
300 feet except one of 225 feet and
one Gf 275 feet. All ourves under 1000
feet radins are spiralled A maxi-
mun grade of 6% compensated is
used.

Cm the Btate work the maximum
erade nneompensated is 6%. Mini-
i radins of curvature is 700 feet
with exception of one 500 foot radins
parve at the Forest Boundary,

[Twenty-three]
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State Supervised School Buildings
Unhurt by Imperial Valley Shake

By D. C. WILLETT, Supervising Structural Engineer

ALIFORNIA'S luek still held
when a  destroetive temblor
shook the Tmperial Valley from

846 pan. intermittently for over an
hour an May 15th, for the shoek came
at a time when selionls were unoeen-
pied and but few people werse in the
business distriet,

Stroetnral enginesrs of the Divi-
sion of Architecture from Sacramento
and Los Angeles were orvdered fo the
distriet o assist ecounty, muoieipal
and sehool officials in investigating
the resultant damage., These engi-
neers pssisted the county superintend-
ent by inspecting the buildings in the
Moreland, Verde, Aecacia, Imperial,
Magnolin, Alamitos, Eastside, Sunset
Springs. Palmetto, and MeCabe sehool
distriets, and the trustees of the Braw-
ley, El Centra, Calexieo, Mulherry
and Holtville sehool districis by de-
termining the struetoral condition of
their buildings after the shake,

Behools bnilt prior to 1933 were
withont exception found lacking in
the mecessary  stability to  assure
safety. Some were shattered beyond
eennomical repair.  Chimneys came
throngh the eeilings carrying with
them portions of the roof and foor
framing. Entire ceilings dropped m
some instances, wall plastering anid
Mackboards were dislodged and
thrown it the room, gables wera
shaken loose, and soncerete and hrjek
walls shatterad.

The logs to the Brawley elementary
sehool  distriet alone has besn  esti-
mated between $250,000 and 300,000,

The one bright zide of the picture
iz that not a single one of the fifteen
new gchool buildings built in the Im-
perinl Valley under the jurisdiction
of the Division of Architecture was
damaged in sny way, not even to
minor eracking of the plaster.

In all parts of California, as well
as many other loealities, history has
proven that we may antieipate the oe-
eurrence of earthquakes of varying
durations and intensities, at irregulyr
intervals. The Imperial Valley sarth-

[ Twenty-four]

New Brawley Union High School buildings were undamaged.

quake was the 28th destruetive one to
ocenr in California in the last hon-
dred vears, but it was nol ontil 1933
that State legislation was enacted to
provide some degree of safety in the
constroetion of hoildings,

This was gecomplished in the ennet-
ment of Chapier 59, known as the
Field Bill, regulating sehoa! eonstroe-
tion, and Chapter 601, known ss the
Riley Awct, regulating bnilding eon-
struetion in generval with minor ex-
emptions.  The wisdom of this legisla-
tion wis eertainly impressed npon the
inhabitants of the Imperial Valley
and those visitniz the arves, for all
buildings constructed in compliance

with these aets are a testimonial
to the effieiency amnd assuranee of
safety secured through state super-
vigion.

The ecost of the new schools which
withstond the shoek has been but very
little more than those that failed, In
checkineg over the some 3300 schonl
projects sapervised by the Division
of Architecture, totaling over $140.-
000 0K it s the belief of the division
that the additional esmstroction ex-
pense over what the buildings would
have originally cost has been less than
2 per cent. It should be remembered
that the additional 2 per cent has heen
spent in strengthening and making

(June 1940) California Highways and Public Works



Highways Need More Federal Aid

We must take into considerstion the
number of registered vehieles and the
amount of traffie produced in these
urban areas in relation to the regis-
tration and traffe lyving outside of the
urban aresas. Sueh a consideration
should be made s part of any formula
whieh is developed. Prohably other
items will have to be taken inin con.
sideration, although T have not
stndied the problem to a great extent,
but it would appear that traffic and
repistration would eover a formula
for the States to follow.

We are in agreement with that part
of seetion 2 of the congressional hill
which stipulates that the States shall
be the one agency for eoordination
with the Federal Government, be-
eanse nrban development overspreads
emmty bonndaries and is not confined
to municipa! limite It also has a
definite relation to the Federal Aid
System, which is a vital one.

TRAFFIC DELAY

An example of traffle delay which
we found, eiting the city of Lok An-
geles as a typical case, was that the
average speed on & city streel is
pround 16} miles per hour, while on
an express highway or freeway, this
spead will increase from 30 to 43 miles
par hour, This will give an idea of
the saving In time, for which the
motorist will and ean pay.

Our State highway system contnins
14,000 miles, ineluding about 7000
miles in the Federal Afd ITighway
System. The construetion of the Med-
cral Ajd System wns started many
Fears ago,

Obsoleseence 18 not flgured entirely
in materinls. Omne point of obso-
lescence ia light surfaces placed nt a
time when eapital was not available
to produee a heavier surface. Another
is loention. In the early davs in order
to werve traffle, locations followed con-
tonr nnd section lines. These wore
limited to ?eedu of 26 to 30 miley
per hour. Today it is 45 or better,
To take care of these changed condi.
tions, loestion is brought into the pie.
tore. Yom can not meet these present
day eonditions by [following the old
location.

Still another point of obsolesceneo
is our bridge problem, brought about
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prineipally by eommercial vehicles,
heavier loadings and faster speed. It
i= the overloading of these siruetures,
combinad with deterioration to an un-
safe condition through the years
which has produced obsolescence in
cur bridges. In California, legisla-
tion has been enacted which permits
stroeturally unsoand bridges to be
posted for less than the legal losd and
speed limits, We have many bridges
which have been posted for five tons
or less which are used for moving
lumber, farm prodoets to market
ureas and other forms of commodities.

Practieally our entire farm product
is moved on trucks and trailers to rail
heads and harbors. The necessity of
retiring these narrow, defective strue-
tures s quite apparent from the
standpaint of service, as well as elim-
inating a dangerous and inereasing
hagard to trafile ; but we find ourselves
nble to finanes only a small portion
of these structures, resulting in the
continuation of posted bridges,

One form of obsolscense takes
plaee when business estahlishments
locate along relosated highwiays until
they destroy the use of the highway
to through traffie, eansed by local son-
gestion,

REVENTE BOND FINANCING
With Governor Olson and Director

m'&nm:ﬁ,mmbym
gas tax or and whatever Fed-
ernl aid may be available for coop-
eration, is necessary in the solutiom
of our metropolitan transportation
problem.

Public utilities are financed on the
principal of revenue bonds, where
their lines and other facilities repre-
sent the investment and the dis-
tribution produces resources to re-
tire these bonds and furnish divi-
dlnudll;mhl on common and preferred
atooks,

ticular cnse, they were madoe re.
ble San Francisco.
Bridge bonds to

It has been my experience on many
large projects that money will be ob-
tained at a lower rate and will be
more efleiently expended on highways
if there is a sooperative relationship
between the Federal Government, the
States and munieipalities,

LOANE IMPORTANT

We feol that a loan econtribution by
means of our ahility to sell 1o the
Reconstruetion Finanee Corporation
for the purpose of aequiring rights of
way, is a very important issue. In
many States, new legislation would be
required. While it is quite probable
that not over 10 to 15 States will be
nhle to take advantage of such loans,
in most of those States loonl legisla-
tion must be adjnsted.

A Btate taking advantage of these
loans will find itself in the position
of being able to give more benefll to
the rurnl areas in that such loans will
prevent or pone the transfer of
mueh needed gas tax funds from the
rural areas, which otherwise would be
required for solving eiiy problems
The solving of this eity and town prob.
lem will be a benefit to economical
transportation, at least the equal of
anything heretofore mccomplished by
Frederal and State esoperation.

We have the means of constructing
these metropolitan highways, but the
right of way problem is so large that
it would not begin to start the metro-
Imlitnn development we have planned
n Los Angeles,

At the present time, we are eon-
structing only one express highway,
Imown as the Arroyo Seeo Frooway,
eonnecting Pasadena and downtown
Tos Angeles We have received s
PWA grant and sponsor funds are
being contributed by the State,

Where we can not secure sufficient
direct Federal aid and want to go as
far as we onn with our own funds, we
gtill do not want o take money from
opor raral funds and pot it into the
urhan aress,

N0 DANGER IN LOANE

I see nmo danger in the principle
of a law which permits the Recon-
struction Finance OCo on and
the Public Hoads inistration,

(Continued on page E8)
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THANKS FOR BIGNE
CHAMBER OF COMMERGE
Arusa, Loa Angeies County

March Z7, 1940,
Mr. Frank W. Clark,

Director of Public Weorks.
Sacraments, California.

Dear Mr. Clark:

For the Azuss Chamber of Commerce
and the traveling publie, | wish to thank
you for your interest in having the Crys-
tal Lake Park signs erected on U. 5. 68
and California 39 in Azusa and on Halt
Avenue and Azusa Avenue in West Co-
vina. The signs were srected yesterday
by the Automobile Club and certainly are
a credit te the Stats Highway Depart-
ment and | know will be appreciated by
the autcista desiring te know the turning
point to this most popular public recrea-
tional area.

Qur thanks and best wishas,

Respoctfully,
CORMNELIUS SMITH, Secretary.

_

GIVES VALUABLE DATA

NATIONAL AUTOMOBILE THEFT
BUREAU

San Francisco, Califormia

California Highways
mnd Public Works,
P.D. Box 489,
Sacramento, California

Dear Sira

Will you kindly place my name upon
your list te receive copies of your excel
lent journal which is isswed monthily. |
have setn copies of the Journal and find
that it containe much valuable informa-
tisn and impartant data which | can ose
in speaking before wvarious law enforce-
ment agencies and givie organizations.

Thanking yeu, | remain,

Very truly yours,

C. F. CLINE,
Spwcial Agent in Charge.

Lodi, Califernia.
Califernia Highwaya
and Public Works,
P. 0. Box 1489,
Sacramento, Califarnia.

Gentleman:
| have besan a reader of your publica-
tion “California Highways arnd Public

Waorks™ for 8 number of years but hawve
never had a copy of my own.

| think that the publication s wall
warth while, bath in the manner it is put
op and its contante. Will you please put
me an your mailing i

Sincersly yours
(Signed) E. REIMCHE.

CREDIT TO STATE
AMADOR COUNTY
CHAMBER OF COMMERCE

Jacksan, California.
Califernia Highways

and Public Waorks,
Sacramonta, California.

Gentlemen:

It has been our pleasure for some time
ta receive copies of your very Fine pub-
licatian,

It seems that sach |ssus is an improve-
ment over the last,. Your stories are most
Interesting, vour culs are of the finest
and the book is, all in all, a eredit to the
State.

Yours very truly,

{Signed) EDWARD M. FENNON,
Secretary.

Editor,

California Highwayvs
and Public Werks
Sacramento, California

Dear Mr. Howe:

We have forwarded cur last copy of
your publication *“California Highways
and Public Works™ to lllinois.

We would appreciate your kindness in
forwarding a cooy to us for ur Rles, iF it
iz possible for you to do so.

Yours wary truly,

PACIFIC BRIDGE PAINTING CO.
By A. Gerake

REQUESTED BY FWA

Care of Public Aoads Admin.,
Crescent Mills, California.

California Highways and Public Warks,
Sacramanto, California.

Dear Sirs:

| have enjoyed reading, practically from
its inception; Intermittent issues of vour
excellent publication

MNo lenger being content to depend on
borrowed copion, | am requesting that you
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place me on your mailing list to inswre
that I'll misa ne future (mues

Very truly yours.,

J. T. CASSELL,
Resident Enginser.

{Signed)

AIDS TRAFFIC RESEARCH

Editor California Highways
and Public Workas,
Sacramento, Califarnia.

Dear Sir:

Since you kindly placed me on your
mailing list the first of this year, | have
road your currant isaues with deep inter-
est and pgalned mueh information aidful
in my traffice resoarch and studies, and
consider your publication a valuahle addi-
tion ta my reference file.

Tha recent article by Mr. 8. V. Cortel-
you, Highway Engineer, District VII, re-
garding “Freeways” and the “Arrova Seco
Parkway," was an sspecially interesting
and informative one, as | am not only
interested in this local improvement but
hava made a country-wide study on that
sub ject,

Sincerely yours,

EDMUND C. EASTMAN,

Traffic and Transport Analyst,
Los Angeles, California.

FOR CHAMEER OF COMMERCE

Coluss Chamber of Commerce,
Ceolusa, California, May 3, 7940

California State
Highway Degartment,
Public Works Building,
Sacramenta, California.

Gentismen

Please mail us two copies of the (mst
twa issuss of the Highway Magazine for
the files of the Colusa Chamber of Com-
merce. We ars particularly interested in
the maps in them in reference to the
Fleod Ceontrol Situation

Thanking you for this courtesy, ws are

Yours truly,

A. B. DIVISON,
Calusa Chambaer of Commerce.

Lictle Winnle hed evidently been thinking
hard as she sat o6 mother's knee bofore the
fire. Prosenily she asked :

“Mother, why Jdid you marry daddy 7

Maother looked nt her spdly and sighed ;

“Ho you've legun e wonder, toa, have

v
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Change in Road Procedure Opposed
By Western States Highway Officials

HE recent mineteenth annual
eonvention of the Western
Associntion of State Highway
Offivialg attended by 112 official dele-
gates representing all the western
voast Btates, inclnding Texas, adopted
some resolutions having an important
bearing on the disposition of federal
funds reesived from the States from
gasoline taxes and allosated to the
States for highway conatroction.
One resolution vigorously opposes
any change in the existing funda-
mental procedure, organiztion, and
method of alloeating funds and desig-
nating road systems and mileages.
This resclution is in protest to a ten-
deney on the part of other agencies tn
create 4 duplicating ageney to earry
on similar types of work.

The resolution also wurged that
federal funds for highway work be
expended solely through the Btate
highway departments and the Public
Roads Administration,

WANT GAS TAXES RETURNED

Another resolution urges that all
taxes eollected from highway nsers by
the federul government be returned
to the States for systematic and
coordinated highway eonstruetion
throngh the State highway depart-
ments and the Poblie Roads Admin-
istration,

A third resolution orges that eon-
gress authorize federal funds for par-
ticipation in State highway programs
during the 1942 and 1943 fiseal years
total not less than the 1938 and 1989
suthorizations, pointing out that cur-
rent federal aid authorizations expire
at the end of the 1941 fiseal year.

RIGHTS OF WAY T65UE

A resolution of supreme importance
in long range highway planning fore-
sees the pressing necessity for more
adequate rights of way along highway
alignments and aid in the aeguisition
thereof' from the lederal povermment.

Ortther resolutions recommend sepa-
ration of forest highway funds from
other forest road funds to eliminate
unnecessary confusion and deelared
that in the fotore the Association
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Wheoreas, for the past 25 years,
through eccoperation between the
siate highway departments and the
Public Roads Administration, there
has besen constructed in the Unitad
States & systam of highways which
= autstanding in the world; and

Whereas, from tha funds allo-
cated, the peaple of the nation now
have a capital investment of at least
75 per cent of sueh funds which i=
still paying returns to tham; and

Whareas, thers |a an apparent
tepdency on the part of other agen-
cies to create a duplicating agency
to carry on similar types of work: .

and

Whereas, through ths cooperation
af the state highway departmanta
and tha Public Roads Administra-
tion, basle datz has been compilad
which now is available to deter-
mine comprehensive state highway
programe; and

Whereas, through the present co-
operative arrangement thers has
besn developed in the state high-
way departmeants and ths Public
Aomds Administration & trained en-
pinsering personnel apd orgesniza-
tion competant to carry on highway
building activities.

New, tharsfore, ba it resolved, that
the Western Assoolation of State
Highway Officials repressnting the
highway construction agtlvities of
the 12 western states does herehy
vigorously oppose any changs in the
fundamentsl procedure, orgenizstion
and methods of alloeating funds and
designating road systems and mile-
age: and

Be it further resolved, that it ia
the gonsidered opinien of this asso-
ciatian that any federal funds in the
future to be used for highway
construction should be expended
through the state highway depart-
ments and the Public Roads Admin-
istration and no other federal
ngencies

shall inelude, in addition to the eleven
western States, (he State of Texas.
Present at the conventiton were
delegations from all member States,
comprising Arizona, California, Colo-
rado, Tdaho, Montana, Nevada, New
Mexteo, Orepon, Texas, Utah, Wash-
ington and Wywming, as well as dis-
trict and regional officials of the Pub-
lie Roads Administration and W, .

Markham, Executive Secrotary of the
Ameriean Association of Siate High-
way OiTieials.

B, (3. Dwyre, Stute Highway Engi-
neer of New Mexieo, was elected presi-
dent, suecesding Robert A. Allen of
Nevada, O, F. Seifried, Wyoming
Highway Department Office Engineer,
was elected viee president, and R. H.
Flint, Tdaho Highway Director was
named seeretary and treasurer.

Three mnew  execobive  eommities
members named were: Mr, Allen;
Preston G, Peterson, Utah THghway
Commissioner amd W. It Hutehins,
Arigoms  Btate Highway Bogineer,
The four holdover members are 1. L.
Bobbitt, Texas Highway Commis.
sinner; Dr. [ 1. Hewes, Regional
Public Roads Administration, San
Franeiseo; I A MeKinnon, Montana
Highway Engineer.

Highways Nz;cl- More
Federal Aid

(Continoped from page 26)

based on an executed agreement be-
tween parties, to loan momey on
meritorions projects; and I do not
see any danger in anyone abusing
such authority. The only danger I
can see is the possibility of not ob-
taining loans on reassonable terms.

The loans for the Reconstruetion
Finance Corporation are self-liquidat-
ing and repayments are made on a
maonthly, semiannual, or annoal basis,
or from resale of the bonds. This
momey is not lost forever but is pe.
paid, which would then wmake it
oligible for other projects,

1 believe that where the Fedoral
Government ean loan money, us hay
heen done throogh the Reconstruetion
Finanes Corporation, if a Btate or
munieipality ean obtain better terms
ihrough the Federal Government, they
should take advantage of such loans
The Reconstruction Finanee Corpora-
tion has nmple facilities to pass on the
liquidating fealures of an application.

Here in Clalifornia, we do not con-
template woing very lar shead of our
eonstroetion program and our ability
tn finanee ponstruetion.

(June 1940) California Highways and Public Works



Highway Bids and Awards for the Month of May, 1940

FL DORADWD  COUNTY—AL  Upper
Trockes River about one mile west of
Meyers, o reinforced soneeete girder bridge
to he constrocted, about 03 mile of roadway
to be gradel amd eoad-mix surface (reat-
ment applied, District TLI, Route 11, Sec
tion J. Bebenmann & ..Iul:lluu.rr.tr Eureka, §i4.-
G0 : Holdener Construction 'o., hnnrlmentm
#9706 1 Harold Smith, 8t, Helena, 37,204
Camphell  Construction  Oo., Snﬂ'amcntu,
EAT. 295, Contract awarded to T, T, Lesure,
O klomd, £35.685 00,

FRESNGO COUNT Y—Between White
Dier Hond and Sequoia Nabonal Foreat
Boundary, about 3.1 miles to be graded and
penetrntion ofl trestment applied.  Distriet
VI, Route 41, Seetion T. A. Teichert &
Son, Ine, Baeramente, 21445300 THem-
street & Bell, Marysville, $150.00 : Piomhbo
Bros. & o, Ban Fraociseo, $187, T4
Guerin  Bros,, Ban  Froncisco, E188,1951;
Johmsten Hoelk Co,, Toe., Stockion, Sl‘?ﬂiﬁﬁﬁ:

S, Vianell Cb., Alhambea, glfﬂ,ﬂﬂﬂ:
Tsbell Construction o, Reno, 114,127 ;
Denni Tnvestment Corp, Wilmington, $207.-
128, Contract awarded (o Heafey-Moore
Co, Preidrickson & Watson Constroction Co,,
Oaklund, 187,765,

HUMBOLDT AND DEL NORTH
COUNTIES—At various locatlons, about
238 miles rond-mix surfacing wnd seal eont
ta he applied. Thsteiet T, Route 1. COranges
Foros, ustruetion Department, Stockton,
F2R,002, Contraet awarded to Hapword
Bailding Materinl Co., Hayward, 83741025,

SOLAND COUNTY—Bridge across
Honoma Creek aboot 10 miles west of Val-
lejo, o portion to be pedecked, District X,
Route 208, Section A, Harold Smith, St
Helenn, 330,672 : Camphell Constraction Cle.
ﬁutmmﬂnio Hl{ﬂlﬂ Albert H, Biemer an
Jolin Carcane, SBon Anselmo, §32.742 B, B,
Smith, Erreka, $33.240: M. J. B, Clanstroe-
tion Co., Stockton, 883G.421; Carl N, Swen-
som O, Soan Jose, $37.293; A. G. Raiseh,
Ban Fronclseo, S50,  Comtroct awarded
toy Laser JJ, Tmmel, Berkeley, 329,095,

IMPERIAL COUNTY—Stockpile  pit
run gruvel Io wibndeows on shoodders  be-
twoun Nibind and County Line,  Ihstriot
XT. Route 187, Sections ', G, R, E. F]umrﬂ
& Bons, Ban Dhega, 55,440 Haoines Canyon
Muateriala Co., Glendule, 8315 181* A "
Gabrislzon, Arllng'lm: 25,650 ..!L. L, Fowler
& SBona, Suenta Ana, 3554 Yeager,
Riverside, 500 ; A, 8, "le:leli Co., Al-
bamben, &5,1931 Al MeCelland, Fl Centrs,

4800 F. J. Heidlebough, Long Beach,
ﬂt.l]* H. T Miller, Hemet, 86, :.{‘#I:J:F.rué
& Hlammond, Encinitas, $5.840; A, C. Bus-

sy, Riverside, Sﬁ;ﬁﬂ! tllln:st".[‘nu'k C,
Ban [hego, g . Drenmis Oonstrae-
fom o, ne I'l'irﬂir ST.-IHHT; Clontrmet
;?nrﬂﬂl to Minnia & Meody, Los Angeles,

KERN COUNTY—DBetween 3.3 miles
gonth of Pose Cresk and Poso Creek, about
.4 miles te be gradid ond roml-mix suriae-
ing applied, District VI, Rouate 125, See-
ticn A. Rexroth & Rexreth, Bakersfiell,
£42.05%1; A 2 Vionell Oo, Athambres, S44,-
104 Louls Riagolti & Son, Smr:ktﬂu. &4,
T8 Oplowell Construction Co., Bakeralield,
F428]; L. A & T B Crow, Los Anpeles,
40,917 1 Guoerin Bror, San Francizeo, $47,-
B2 A, Teickert & Son, Inc, Baoramento,
F48.800; Clunde . Wood, Lodi, $52.181:
DHmiitt & Taylor, Log Angeles, 3557185
Clatde Flaier Co., Lifl, Los Angeles, 357
124: Hoines Oanyom Materinle Co, Glen-
dnle, £57.14%: L. (. Karstedi, Watsooville,
BRRA4N  Contrmet awarded o Grorge
Franee, Visalin, £40.233.40,

TLO8 ANGELRES OOUNTY—Flonshing
fight syetem to be instollsl aboot 1.9 miles

Drisiriot VII, Route 23,
Sectlops H & 1. Chandler Electrie Ca,
Arcadia, 8848, Conteact awarded to Moore
Floetrie Co., Tos Angeles, $816, i

LOB ANGELER COOUNTY—Rond-mix
surfaee mreatinent over existing highway be-
tween W, Fork San Gebriel River wnd Lin
Cleniegn,  District VIT, Route 82, Section I,
Dvimmitt & Taylor, Los Angeles, $9,270,
Contraet awarded to A, B, Vionell Oo, Al-
bambra, 7,734,

LOR ANGELER COUNTY—(wver Arruyo
Beco Channet ot Avenue 00 Bervice Hoad, a
Hgtd Fenme  reinforced conerete box  girder
bridge to by constructed and readway ap-
prodaches (o be graded and paved with port-
land eement comerete.  District VI Houts
205, Bection LeA.  Oberg Bros, Los An-
geles, FI18503; J. 8. Metzgur & Son, Laod
Angeles, FISR62. Contracting BEngineers
Cliv, Los mlwlnﬁ. S18.800 ; Carle Honglo-
vanni, Hollywood, $10.782: Wm, J, Disteli,
Log Anpeles, 20, mn ['.}erl.,u & Thunn, Lo
Angeles, %2062 Barueh Corp, Los An-
ples, 22054 Johm Higgins, Huntingron
Purl, $ELARS ) C. R, Butterfield & Keanedy
Cn. Han Pedro, B2 056G Geo, J. Bock Co.,
Las A.nge]PH §32 TG Osenr Uberg, Tam
Angelos, ‘ft"‘ll Contraet awarded o

?'? thdm.k L., Pasadena, 15270,

MARIPOSA COOUNTY—Between Mari-
posn atl 2 omiles porcth, abont 1.8 miles fo
bt praded and surfaced with road-mix sur-

wouth of Newliall,

face on gravel base, District X, Houte 18,
Heetion J' lm:‘:s Bingott] & E-um. Htoekton,
R, T"}ﬂ Vimwell Co., Alhambra, S%0,-

a8T . Tr-n}wrl & Hon, loe, Saeremento,
502, -.'-Ia& Plombs Bros. & Co., San Fran-
ciseo, $07.015;: Heafey-Moore Oo. & Fred-
tickson & Watson Construction Co., Oak-
land. $91L84: M. J, B. Construction o,
Btockion, #HLA.  Contract awarded to
YValley Conesruetion Co, San Josa, $78251.

MENDDCING @ AND @ LAKE COUN-
TIES—At varioug loeations, about 32.1
milez poad-mix enrfacing nnd seal nu-ut tir be
applied. DHstriet I, Rouwtes 1, 15, 48, J, A,
Cagson Co., l:lﬂl.mlrd #la'l-iil Independent
Congtruction Co, Lid., ﬂuklund STT.RGE ;
Oranges Bros, Construetion Co, St‘uckluu.

FT0457; B A. Forle, S8an Anselmo, $81.-
Ba2: A, B, Vionell Co., Albambea, $89,935 ¢
Marshull 8, Hanrahon, Mereed, $62.454.

Contract awarded to O, M. Byar, Yuba City,
F55,5440,

MENDOUING COUNTY—AIL Fox, Henrn
and Behefer Guleles and at Pierson Draw,
about (08 mile 1o be graded, blaoketed with
imported borrow and pelime eoal amd seal
conl applisd thereio, fstrict I, Houte G,
SBectionz A, C. | Ta Conner and &ms.
Poing Arenn, S33.640: Guoerin Bros, San
Franrisea, m‘l 445,  Contract awieded o
John Burman & Hong, Eureks, 532 563,

MENDOCING COUNTY —Aerose Greems
wiodl Creels about 189 milea oorth of Polot
Arena, an existing bridge to be repaired,
DHztriet I, Route 56, Section (1. F, Fredo-
burg, So. Han Fronecisco, $14334: M, A,
Jenkins, Sacromento, $l4n—“€2 Fred T,
Mourer & Hon, Lurﬂkm $'II'I]-12* Harold
Bmith, 3t. Helena, 16,513 James BE. An
dersim, Visndin, $17.054; Alberr ™. Siemer
aned Jobn Cavesno, San Anselmo, $17,084 3
I, (3. Olifford, San Franeiseo, 818,866, o
fract awarded (o Schevmann & Johnson,
Burekn, £135416,

MOND COUNTY—Acrose West Walker
Itiver neiir Sonors Junetion, a reinforeed
eonerele hox gitder bridge to be sonstroeted
ind approaches to he geaded,  Distriot IX
Rente 18, Nection A, A, 8. Vinnell Co., Al-
hambrn, $35651: I T. Lesure, Oskland,
BATSLT; Valley Constroction Co., San Joss,
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243,284 Beheumunn & Johnson, Eureks,
: 22 Albert H, Biemer & John Carcann,
Han Ansalmo, $47,43. Contract awarded to
Campbell  Construction  Ceo,  Sscramento,
30,441,
PLACER COUNTY — Betwean Grove
Btreet 1o Tabos City snd three miles west-
erly, about 2.0 miles te b graded and sore-
faee] with plant-mixed surfacing on gravel
baze,  [Matriet TLI, Houtes 39 anpd 38, Sec-
tiong A & B Pingga and Huontley, San
dose, BSTEE80 Louis Biusotti & Son, Stock-
ton, $70.305: Marshall 5. Hanrahan, Hed-
woand Cligy, $1285 492  Contract owarded to
Independent Construction Co., Lid, Oak-
limed, HGS5 818,

PLACER AND NEVADA COUNTIES
Batwesn Hampahire Roeks and Soda Sprin
ashout 5.5 miles portions of roadway to
graded and the project to be surfaced with
crusher ran basze and plant-mixoed =surfncing.
Distriet IT1, Route 37, Sections FB.  Inde-
¥ndnlz Constroetion Co., Lad, Oakland,

83,2451 Pinzza & Huntley, San Jose, $56.

» Muorshall B. Haorahan, Merced, 8106,
La!. Contruct wwarded to J. R Fh.-ewz,
Saeewmenta, HE6,1T2

HAN JOAQUIN COUNTY — Walkawny
constrocte] on Mossdale Bridge, District X,
Route 5, Section B,  Poemersy  Sinnock,
Stockton, S11,007; C, O, Gildersleave, Berke
ley, $11,300.  Contract awarded to F. Kaus,
Stoclton, 39,744,

SANTA BARBARA {‘.U[-'NTT—HEIWEEH
Jonats Park and Znecd, nbont 2.7 miles to he
graded aud surfaced with |:in.nt—luim] e
facing on crusher run base. District ¥,
Route 2, Bection [, A, Teichert & Son, Ine,
Speramento, S187.387: Denni  Investment
Corp,, Wilmington, 85145875 ; Clarence Crow,
Los Angeles, $148413; Lounis Biasott &
Hon, & [ Do Toon, Htockton, $140.051;
Daley Corp., Ban Diego $104 200 Henfey-
Muoore (o, Ouakland, FIGE610, Contract
awnrded to Guerin Bros, Han Francisco,
F140 952,

BISKIYOU COUNTY-—Existing hridge
acroas Klamath River ahout 28 milea north-
east of Oirleanz to he redecked. District 1,
Route 44, Section A,  Fred J. Maurer &
Som, Fureka, BRIAGA : Fred Fredenburg, 8o,
Ban Francises, $9.085: Scheumann & John-
#on.  Hurekn SJ"‘J O Gildersleove,
lhrl:e!ur B , hll:truni wwanrided te B, E.
Bmith, Filmak.: 5762

BOLANO ("I."I['N'I'Y Under the tracks
of the Southern Paclfic Co, about 0.7 mile
south of Davis, an onderpass consisting of
n thromgh steal gleder deck on conerete piers
amd phutmentis to be comatroeted,  Dietriet
X, Boute 8, Section A, Campball Construe-
ten  Co, PBacramento, $175196: FE. 8
Bmith, Boreka, £1834556; Esrl W. Heple,
Ban Jose, B1S7,080; Engineers, Ltd, Sac-
raments, $188,780 ; TUnited Conerete Pijn:—

torp., Los Angeles, 1802867 A, Sodn &
Son, Oakland, 191,558, Contract awarded
to Heafey-Moore Co, Fredeieksen & Wat-
aon Clonst, Co., Oaklund, 8175803,

RIVERSIDE COUNTY—Existing bridge
to be repaired by extending 7 beutz with stesl
piles and refnforeed eoncrete ahont five miles
west of Indie. District X1, Hoote 64, See-
ten Q. R, Y. Daum, Inglewond, 7.714:
Valley Construction Co, San Jose, 28343
A, ® Vinoell Clo., Alhambrn, $7,435: J. E,
Anderson, Yisalin, $6480: T, B, Penick &
Hone, San Diego, #8863, Contract awarded
to  Thomas Constroction Co, DBurbanl,
Fk 025,

RIVERBIDE COOUNTY—Hetween Ban-
ning and jnoetion Route 187, about 11 miles
to bt grmded aud surfaced with plant-mixed

{Continued on page #2)
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Cement Experiments Through the Ages

By LESTER C. MEDER, Assistant Physical Testing Engineer

The following is the third and concluding installment of a paper upon the history and manufacturing of Port.
land cement., The first two parts briefly summarized the history of cement, the winning and preparation of the raw
materials, and the burning and cooling of the clinker,

l NTIL comparatively recently it
was thought that, to be sound,
cement should be made from

a elinker exposed to the weather for
sevaral months. More recent researeh,
however, has developed that one of
the principal causes of unsoundness
may be the presenee of *““free’’ or
neombined lime, an indieation that
the burning processes in the kiln had
been ineomplete.

Muny ecurrent specifieations frown
apon the practice of aging elinker,
one aetnally requiring that the elink-
er be ground within six weeks of its
munufaetore wnd further specifying
that it shall be kept eovered and dry
until growmd,  Other specifieations
attempt to control this feature by lim-
iting the allowablo ** free’' lime in the
elinker,

Volume change or unsoundness is
eansed by the presence of a dead-
burned, unecombined lime or caleium
oxide in a state that hydrates very
glowly, This caleiom oxide in the
presence of moisture forms hydrated
lime, which in turn is eonveried to
enleium earbonate in the presence of
carbon dioxide in the air, or:

Ceinnen 975 %
Gresum 2 5%

Un() -+ 1[5” 1‘&{[.‘!{!3
Ca(OH g + €Oy CaC0y + M0

1f these reactions take place while
the eement is still in the elinker stage,
ne serions harm may be done, though
the eement would be of a definitely
inferior guality. However, if the
ehanges take place after the cement
has been made into eonerete, sufficient
expansive forees may be set up to
rupiure the conerete,

As soon 65 the elinker has cooled
it is ready for grinding In some
mills it is first passed rapudly through
rolls or some preliminary erushers
where it is reduced o the fineness of
coarse sand. In other planis this
preliminary reduetion is eliminated
and the kiln run elinker is fed di-
rectly into the tube mills

The tube mill is a hollow, heavy
steal eylinder from 5 to 10 feet in
diameter and up to 60 feet long, sup-
ported by heavy, hollow steel trunions
or shafts on each end. It revolves at
a speed of approximately 20 revolu-
tions per minute, the speed depending
upen the radins of the mill and the
speeific gravity of the grinding media,
being somewhat faster for smaller

mills and slower for the larger mills,
The tabe is nearly half full of roond-
il stewl slugs. The clinker is erashed
and the grinding sccomplished by
the falling slugs as the tube revolves,

At the idenl speed the slugs de
seribe the greatest and most effective
drop. At slower speeds they roll in.
cifectively down the side after excend-
ing the angle of repose, whereas at
speads above the ideal, they are onr-
ried too far and on falling strike the
opposite side of the mill bt an ineflee.
tive angle. At still greator sposds,
eentrifugal foree holds the slugs
agiinst the side of the tube so that
they do not fall at all,

Grinding in tube mills s efocted
almost entirely by pereussion or
shoek ; atteition, or rubbing belng
reduced a8 much s possible,  Tha
rotation of the mill ot proper spewd
earrics the slugs around to a point
where gravity overcomes the eentrl-
fugal force and the slugs foll onto
the eement clinker In the bottom of
the tube. It is this continuous aetion,
und impact of the slugs that reduces
the eement elinker to an impalpable
powder.

Formerly, round flint pebbles wers

Fatt laken by grinding meda

.

;'J! ideal ol Ipeed
e,

Fie 3

FORTLAND
CEmENT

— Jeclwn of Compound Ml wsed for grinding Cemen? Clinker

dO0KE Ball fﬂi-‘,‘ Jhawn. Charges up fo ¥03 offen waed
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used as o grinding media.  These
wers imported in great quantities
from England, France and western
Europe where flint nodules oecur in
extensive chalk deposits, The noduoles
are set [ree by wave action along the
const and are then rounded in the
surf. In this country, though there
are many flint formations, none of
them outerop near a shore, and there-
fore only rough angolar rocks un-
suitable for grinding are available,
One of the northern California mills
at ome time obtained its pehbles from
the gravel deposits near the American
River. In grinding, these loeal peb-
hles wore down about twice as fast
as the imported pebbles, but as they
cosl less than half as much, the greater
wear was more than compensated by
the lower cost. Of recent years steel
slups have almost enfirely replaced
flint as a grinding media, exeept in
eases where pollution by iron must
he avoided. These steel slugs are in
virious shapes; spheres, tetrahedrons,
short and long evlinders, springs,
eomes, being some of the more ordi-
nary shapes. They vary from 3
inches to 4 inches in size, amd from
4 ponnds to 06 pounds in weight.

Bince 1920 there has been a definite
trend toward the use of larger grind-
ing mills and compound mills or mills
with more than one sompartment.
Figure 3 shows a typieal two com-
partment mill. Some mills in use
have three or more compartments
The compound mill tends to eliminate
the preliminary eroshing of the
elinker. The first compartment (fig,
3) which earries the larger slugs is
lined with erome steel stepped plates,
while the seecond or longer compart-
ment carries the smaller slugs and is
lined with a smooth surface of white
afst iron or wear-resisting steel,

The elinker js fed into the charge
end of the tube mill at a measured
rate, and a definite pereentage (2.5%-
3.0%) of gypsum is added at this
point, As this mixture flows into the
path of the falling slugs, it is shat-
tered and rapidly reduced to a eoarse
powder, the coarse powder then passes
oot of the first eompartment and into
the next where finish grinding is
accomplished by small balls. As the
material passes on toward the outlat,
or discharge end, it beeomes finer
and finer ontil it is discharged as an
impalpable powder.

There are three types of grinding
in general use st the present time:
(1) “open eireuit,”” (2) “elosed pir-
euit,*’ and (3) “windswept.”” When

-I'r s
1 "
E' ¥
A SERPARATEN
Grarety Flow ey
Aejects fo be Hﬂ'ymm —_—
Furrateed Comen!
fo dins for Slorage
Ffeed Epd ‘
from Clinker Norage ELEVATER "
Chlerrker BT T % Growe Adaterial ==
Gyp:m-.“..i'x

Fia 4 - Flow Sheel for Finish Grinding Frocess

grinding im ‘‘open eireuit,’” the
elinker enfers the mill, passes through,
and emerges as a finished cement, the
complete grinding process being ae-
eomplished in one passage through
the mill. When discharged, it is con-
veved to the storape bins. In **elosed
eircuit'”  grinding, the cement is
passed through the mill at a mueh
higher rate, made possible by the use
of larger halls, When the cement
leaves the fobe mill, only a fraction
is as fine as desived. Tt is then lifted
in an elevator to an air separator
where a strong draft of air separates
out the finer material whieh is the
finished produet, and conveys it to the
storage hins. The coarser material,
or rejects are returned to the feed end
of the tube mill to be reground. The
flow sheet for this process is shown
in Figura 4. In a typical set up, a
mill might have a eirculating load of
350%. This means that 450 pounds
of material, of which 10 pounds is
fresh elinker and 350 pounds of re-
jeets from the air separator are fed
in to the mill. OFf this combined
charge 100 pounds will be completely
gronmd to a finished prodnet, and 350
pounds will be returned to the sys-
tem as rejects. Under such eondi-
tions, the average particles will pass
throngh the mill three or four times

California Highways and Public Works (june 1940)

before being reduced to the desived
sige.  In the third type, ar the “wind-
swept’” mill, a drafi of alr Iz passed
constantly throngh the tube mill. As
soonm a8 8 cement particle is small
enongeh, it is swept ont of the mill as
the finished produet. The last two
types of grinding are now in uni-
varsal use becaunse they inerease the
efficiency of a mill by reducing the
amount of very fine flour in the mill
which would only serve to enshion the
blows and thereby reduce the grind-
ing efficiency.

The rate of grinding is a funetion
of the fineness of the finished product,
and is controlled by the rate the
elinker is added to the mill. To give
an iden of velative speeds, a mill that
produces 60 harrvels of cement per
hour with & surface area of 1600
square centimeters per gram would
produee only about 20 barrels if the
surtace area were inereased to 2100,

The siza of the balls used in grind-
ing is determined by the size of the
material to be ground, They shonld
be large enough to completely ghatter
a piece of elinker. Greater efficiency
is developed wsing smaller balls if
they qualify under the first require-
ment.  For equal {otal weights, one
charge with bhalls  weighing five

{Continued on page 32)
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Redecking the
Yolo Causeway

(Continued from page 18)

width of 42 feet with a 3-foot =side-
walk. The full width of the roadway
was surfaeed with an asphaltie eon-
crete pavement.

The Sacramento River Flood Con-
trol Project contemplates the eon-
struetion of the levee near the west
end of the causeway at some time
the future. The proposed levee height
wonld necessitate the raising of the
grade of the canseway approximately
8 feet for a distanee of 1,200 feet at
the westerly end.

Because of the indeterminate date
of fulnre levee work as well as lack
of sufficient funds, it was decided to
reconstruet the twenty-four-vear-old
timber portion of the sirneture on the
existing grade hy means of a standand
timber deck with a conerete slab wear-
ing surface, The concrete slab is de-
gigned with a timber deck so that it
ean be jacked up to ultimate grade
whenever the west levee is construeted,
without any loss of the present invest-
et

On Jonuney 256, 1940, a contraet
was awarded to redeck the original
timber trestle. This work eonsisted
of removing the existing rail and
nsphalt conerete surfacing of 2470
feet of trestle. The existing eaps,
stringers, and subflooring were re-
moved and new eaps, stringers, and
L-ineh subfloor were placed on 2337
feet of the causeway. The existing
subflooring remained in place on 133
feet.  All contact surfaces were treai-
d with two enats of wood pressrvative
before the timbers wore plased.

The reinfores] concrete pavement
was poured in two lanes by means of
transit mixed eoncrete. The north
traffie lane, 10 feet in width was
poured first followed by the i
of the south lane, 11 feet in width
A longitudinal construction joint was
formed between lanes and the steel
was lapped at this joint to provide a
40 diameter lap of the reinforeing
kteel.

The slabs were finished with a
mechanieal paving machine supple-
mented by B foot airplane fAoats. The
deck was given & hroom finish to pro-
vide a non-skid surface.

To aveid eracking of the partially
poured conerete over the transverse
reinforving steel cansed by vibration

I Thirty-twao|

Bids and Awards

{Cowtinued from page 23)

nr{ui“ on coment stubilized base. Dis-
11, Routse 26 Section "y 8

Huhyllﬂru & Whatson
Canstroction Oakland, $3T6 4844 Grif-
fith o, Low : Warren

lpe., Sacramen

Fipe Las A 0,731 ; Matich
Pros, ELIE nh: J. E Haddork,
Lid., Pasadena, £414.314 ; Claode Freher Co.,
Iad, Les A Contract

BAN MATEQ COL \Ti‘m Pesea-
ders Creek about 20 miles -'-ﬁ d Hll:l"
Muoon Hay amd aeroes San G
abaat 12 miles south of B.I].f

foresd

Rods & Oulland, SOG50: Fred J
Maurer & Furekan, S07.02: E E
Smith, Fureka, $10L.284: R G.

to Camphell {hum-uﬂlnu Co., Bacramento,
ERZ L,

VENTUIRA COUNTY—AL the Fillmore
Muolntennnes Biation Bite, n water sapply
well 1o be deilled, Contrael awn n
Loonard A, Anderson, Cumorille, $TH0,

get 1p by fnst moving vebicles on the
adjocent teaffle lane, it wis necessary
to place one-way traffic eontrol with

ilot enr. Sueh traffie control is
maintilned nntil the conerete has been
allowed to set for approximately 12
hours. Upon the eompletion of this
eontract, traffle will be confined to the
two lanes on the north half of the
structure.

Another contract wis awarded on
April 20, 1M0, to repave the entire
south half of the strueture. a length of
3.13 miles, with a 4-inch reinforeed
econcrete pavement. i provides for
the removal and disposal of the exist-
ing asphaltic conerete surfacing on
the south half, the eonstroetion of a
light weight conerete deek on the bas-
eule span, anid the feathering out of
asphalt conerete surfacing on the
porth half of the structure for a dis-
tance of 14,068 feet. The paving of
the south half also will be performed
with standand paving squipment.

Both sontraeis, which have been
awanded to Lee J, Immel, are being
prosecuted simultaneously. Tt is an-
ticipated that the redecking will be
ecompleted] and the capseway thrown
open to fonr lanes of traffle by Sep-
tember 1. The total eost of the work
involved in both contracts is approxi-
mately 203,000,

Cement

{Continued from page 315

pounds each and the other with balls
weighing only one pound, there would
heﬂn- times as many separate blows
r revolution of the mull with
Il.ﬂh'llr than with the heavier
With the demand for finer
eements, the grinding problem has
become more and more complicated.
Efficient grinding requires that eer-
tain econditions be met, and in
to meet them, meuungmwmgdn-
mand fnr :rmﬂmﬂ aids, and im-

¥

unless they are proven by use, may
lead to an inferior grade of cement
and for that reason, they are closely
wittehed,

For maximum efficieney the follow-
ing conditions must be met

1, The balls must be kept clean
so that the impaet is ot a max-
fmum,

2, The cemsnt pariicles must be
kept from agglomerating, or
gtivking together,

4. The mill temperature must be
kept below 300°.350° F. to
keep the gypsum from being
altered,

After the completion of the grind-
ing process, the eement is conveyad in
steel pipes with compressed air into
the bins where it is stored until nsed

Up to eomparatively recent years
eement was handled sntirely in f..uh.f
but with the tremendous quantities
now being usad in relatively small
areas, such as for the piers of the San
Boulder and other dams more and
more cement is beine shipped in bulk,
both by railroad and by truck. Pack-
ing the eement in sacks = one of the
interesting sights in a plant.

The sacks, which have a flap valve
in the botiom, are first tied automati-
cally, and then slipped on a hollow
tube, The cement, flowing through
this tube fills the sack to 94 pounds,
at which weight the flow is antomati-
cally stopped. Ninety-four pounds is
the weight of one eubie foot of cement.,
The filled sack then drops on a belt
conveyur to be loaded into ears on
trielks.
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