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California Highway Program

Requires More Federal Aid
For Projects Within Cities

By C. H. PURCELL, State Highway Engineer

During the latter part of last January, State Highway Engineer C. H. Purcell went to Washington upon
invitation of the Roads and Highways Committee of the House of Representatives to express hiz views on the subject
of Federal Aid to States for highway construetion and to discuss provisions of a bill now pending in OCongress to
authorize the Reconmstruction Finance Corporation to make loans at cost for highway work to Btates which are

in a position to borrow such funds.

fornia in relation to the measure now being considered by Congress,

HERE is pending in Congress a

I bill, known as the °°Highway

Right of Way Aect of 1840,
which proposes legislation of vital im-
portance to California, Briefly, the
megsure provides that the U, 8. Come-
missioner of Public Roads may acquire
in the name of the Federal govern-
ment real property required by any
State in the construetion of any road
project which will be a post road or
will foster interstate commerce, aid in
national defense, facilitate the use of
the mails or promote the general wel.
fare,

Further, the hill anthorizes the Re-
construction Finanee Corporation o
make loans to States, munigipalities or
other public bodies at cost to finunce
or aid in finaneing the acquisition of
rights of way for road projects which
will acenmplish the purposes above
enumerated.

The act provides that the Attorney
General of the UUnited States shall in-
stitute and earry on all eondemmnation
proceedings for the acquiring of neces-
sary rights of way om highways de-
glared to be Federal routes.

MORE FEDERAL AID NEEDED

Under the provisions of the bill
Reconstrnetion Finance (Corporation
loans would be backed by 40-year
revenue honds which wounld be re-
deemed by States, municipalities or
ather bodies from highway toll eollec-
tiong or other available revenues.

The procedure wonld be similar to
that nnder which the State of Cali-
fornin horrowed $70.000,000 from the
Reconstruetion Finance Corporation

C. H. PURCELL

to build the San Franeciseo-Oakland
Bay Bridge. Through the sale of Bay
Bridge bonds, the government’s loan
in this instance has been repaid with a
profit of &2 000000 for the Recon-
gtruetion Finanee Corporation.

[ am partienlarly desirous that Cali-
fornia be permitied to borrow Federal
funds at cost or that inercased Fed.
eril aid be given to our munieipalities
for highway improvements,

The importance to our State of the

In the following article Mr. Purcell deals with the highway situation in Oali.

bill now before Congress is that the
California Division of Highways now
is lnunched on A program of construot-
ing express highwaye in congested
metropolitan aress where the cost of
rights of way are prohibitive from the
stundpoint of the State's finaneial
ibility to pary,

HIGI] RIGHT OF WAY DOSTH

We feel that there are a great nuom-
ber of eities and metropolitin areas
where regional highways are of as
mieh importance to a national system
as to the individosl States. We are
sontributing to this national system
and we have reached s point where we
must have eredit nssistance, What
stops this development is the large
vost of right of way.

In the first place, it is diffieult to
finanee a project which represents a
lavge rvight-ol-way cost. The ordi
niary banking channel is an expensive
one o start with and it is often the
better project which is turned down,
The Wederal Government has the
orgunieation o  investigute these
projects through the Public Roads Ad-
ministration and the authority to do
business through the Reconstruetion
Finance Corporation, We believe that
projects ecan be offered—we know
they ecan in Californin—that will re.
turn the investment if we can obtain
pssistance in the right-of-way aecqui-
kition

Property bond issues for such ven-
tures have not been a success, and we
oan not resort to this means of finane-
ing. It 8 too often true that the

(Contlouwed on page ¥6)



Funston Avenus Approach, tunnel in distance, befors being opened to traffic.

Colorful Dedication Scenes

ITH brillianee and eolor, in-
fernational in flavor, the new
Funston and Nineteenth Ave-
nue Approaches to the Golden Gate
Bridge were formally dedicated and
officially opened to traffie Sunday,
April 21
ticipated in the day’s events, many
of them spectacular
Cavaleade formations from wvarious
parts of the Pacifie Coast, the largest
}Jl'irif from the Bedwond En_:p-[rn_l_ AMis
sion Trails and Southern Califernia
Dominant in the presentations, each
af which was brief, were expressions
of friendly good-will and the import-
anee of eonstruoetion of more h ,_';'i'.l.-
ways, for the promotion of perpetual
peace and for mutual benefit
The dedieation ceremonials were
staged by the Mayvor’s Citizens Com-
mittee of San Francisen, headed by
Supervisor John M. Ratto, ehairman
Uperating plan and seript were
designed and executed by the Red-
woad Empire Association, the General
Manager and staff of whieh served in
technieal and productive ecapacity,
San Franeiseo being a part of and

Thonsands of l;n_-n_[p]._a par-

arriving in

[Twol

Southern Gateway to the Redwood
Empire

Importance of the Funston and
Nineteenth seciors, 1n the Pacifie
Coast Internationnl and National
Highway Systems was emphasized by
the speakers, who eomplimented those
who finanesd the several units respee-
tively, namely : Califormia Highway
Commission and State Department
of Publie Works: U, 8. Publice Works
.’|.||_II:-'ir||ﬁ!:'d'.|ur|_. 1"5".\. and l?l:.l‘,nT:r of
San Fnirl-'l-u'n‘ Works Proeress Ad-
ministration (seetion throngh Golden
Gate Park the enginesrs, contracé
tors and those labor groups actnally
performing the work

Motif for the Funston Avenne Ded-
cation Ceremonial, formal in mature,
was the promalgation of friendly re
lations between Canada, Mexico and
the United States, and exchanee of
visitors between these nations and the
Pacific Coast States

“Wedding of Pacific Coast travel
interest ' was the theme for the Nine-
teonth Avenoe dedication,

Speakers for the Funston Avenue
Dedieation ineluded: S pervisor

(Contintied on page 213

Funston Aven

To Golden G

By LARRY BAR
California Highw

N MAY 28
1937, the
world s long

est bridge span
(Folden
Linte was -r['N"Ill‘fI Lt
traffic and the wat-
ery bonds which had
hampered the free
flow of GO iea-
tion  between San
Franeiseo and the
Californin north
cogsl country were forsver broken.

With the dedieating on April 21 of
the Funston Avenue Approach to the
Golden Cate Bridge, a new and
modern fresway through the historie
Presidio of San Franciseo, we have
provided additional facilities for still
maore nnrestrieted traffie flow between
San  Franciseo and the Redwood
Empire to the north

This new highway presents direct
connection between the Golden Gate
Bridge and many of the principal
residential seetions of San Franeiseo,
It provides the shortest sonnection
with through eity arterials to two of
the three main highways down the
peninsula

Aside from its purpose as a public
traffie utility, the building of this ap-
proach to the highway across the Gate
reprisents the sneesss of the Ameri-
ean demoeratie form of sovernment,
which &% based opon theories of eco-
operation and eompromise. The
building of the short two miles of this
new freeway i an example of the
practical application of these demo-

across  Ur

L. BARRETT

eratic theories

Six separate public agencies of the
American people were involved in
eonstruction of the project :

The United States Army, aver
whose lands the greater portion of
the highway was placed :

The City wsnd County of San
Franciseo, whose citizens were most
vitully interested in the added facil-

(May 1940) California Highways and Public Works



ue Approach
ate Span Open

RETT, Chairman,

ay Commission

ity and who allocated a large por
tian of the eity s share of ].cent gas
tax funds for the work

The Golden Gate Brilge and
Higt WAy District, whose directors
@aw In the new AT weh & erealer
bridges servies

T‘r.a- }r.__.ll__ Waorks ."q-|'| nistra

FER whiiel oy il fonds |
nearly one-half the ecost of the
work

The California Highwavy Con

mmsion by whoss authorty Stats

hishway funds were allotted

provide the remaanmng nDesesSar
fands;

The Califorma [hvision of Hel
'Y LD R LR i::.'_:'.r.n--'Tq |i|'w.:'_'l.-r-|f
anid supervissd sonstruetton of the

Two vears of pepoliation by tl
itv, the brides distret, the War De
partment and the State were reqguired

before an agreement was reached that

the road should be bualt by the Dy
sion of Highwavs I'uring  these
pegoliations many Liffieuliies  wers

met and oversome through ¢ W]

mpromise by the severa
agencies involved, and on Julvy 27

1938, the Tnited Btates War Depart

ment 188l & ]H'T1'|l" tiv the Siate o

tion and

constroction of the new roule soross
the Presidio

The plans finally adopted met thi
requirements of the Army in arossing
the Presidio Grounds : the cily of Sar
Franeiseo in connecling with arieria
AN &l i|||||||l\'|'1'|g'l|lq |l|'l'l.l.1'1'|| Golden
Gate Park and the Presidio: (he
Golden Gate Bridge and Highwnay
Diastrict in sitisfactory  conpeclions
with its approach viaducot, and the
Blate in the matter of constroction
standards of the Sinte Highway

Smt Toap—Dedication dignitaries, Left to right—Amerige Bozzani, Highway Cemmis-
oy il
i . . sloner] Hector M, Escalona, Consul General of Mexico; Director of Publie Works Frank
As T wmiid, the Army pormit wis : :
insued on July 27. 1048 Roventesn W. Clark, J. Gordon 8mith, ropresenting British Columbia; Larry Barrett, chalrman,
davs later. |||-| Aupust 18, the Siote and L, G, Hitchooek of Highway Commission. Bottom—MNew Funston Avenus Approach
{Continued on page 14) looking toward Colden CGate Bridge, tower of which s sean in left background,

California Highways and Public Works (May 1940) | Three|



California Snow Survey Assures
An Ample Water Supply This Year

By FRED H. PAGET, Associate Hydraulic Engineer

by the State Depariment of

Publiec Works, the annual sur-
vey of California’s snowpack has just
been completed throughout the Sierra
Nevada,

Employees of the State Division of
Water Hesources mnde the snow sor-
veys in the Rubicon Watershed, tribu-
tary to the American River, also on
Mount Shasta, and in the Alpine Lake
region of the Stanislans River witer-
shed.  In all other areas the surveys
were made by cooperating organiza-

S UPERVISED and coordinated

tions interested in  knowing the
amount of water in the mountain
snowpack.

Hangers of the eleven National
Forests and the four National Parks
covering the Sierra, made messure-
ments in their districts The power
companies, the irrigation distriets,
anid the municipalities sent their own
men to the watersheds supplying the
water for their activities. The Divi-
sion of Irrigation of the Boil Con-
servation Service helped pay some of
the expenses,

BKI PFATROLS

From the Klamath to the Kern, ski
patrols of two or three men—never
one man alome—penetrated deep into
the snow country to visit each of the
230 established snow measuring sta-
tions. Starting from some 70 stru-
tegically  chosen  starting  places
scattered along the snowline, abont
150 men in all took part in this year's
SUTVeY.

Some of the trips were completed
and measnrements made in one day,
but most of the men were out longer,
In the vast winter-locked watersheds
of the Kings and Kern Rivers, the ski
patrols were out 18 and 14 days, re-
speetively,  Owernight they sought
shelter in the eabins provided along
their routes, stocked before the onset
of winter with food, fuel und bedding.
Carryving on their backs the hollow
aluminum measuring tonbes, they
visited each measuring station in turn
and there made measurements strietly

[ Four]

with  Instractions
the map of the snow

in  aceordance
printed  on
O TS,

ENCOUNTER STORMES

Those parties forced to start early
to vomplete their schedule on time,
were caught in the mountains by the
big storm &t the end of March,
Those that were at high elevations
holed up in the shelter cabins for
several days and waited for the blis-
zards to subside before venturing to
complete their trips. Lower down,
where it was not so cold and it was
snowing and raming logether, some
of the parties took shelter on the
worst day, but some worked right
through, storm or no storm.

Desoriptive of some of the trips
are the following accounts taken from
the rontine reports turned in by the
KNOW ENTVevors:

“We started in the rain on the
281th—on the 2%h we skied into
Chiguito Meadow and mepsured
that eourse in the rain. Tt turned
to snow woon, We went to Jackass
Meadow and staved there over-
night. The snow was very wet and
dragged on the skis all the way,
The 30th we measnred Jackass
Meadow course, then went into
Clover Meadow. It turned guite
eold, but we wanted to clean up
the measuring so we measured the
eonurse in the snow before changing
onr wet clothes. This wis the third
day we were wet. It snowed all
night. On the 31st we realized
that it would be well to let the
snow settle—hbut did not want to
git around and delay our return
one day. We decided to try it a
mile or two and see how it went,
We started at dawn. The sun eame
ont, * * * Bnow fell from the troes
in large patehes—down our necks,
The poing was the toughest vet,
We sank ten or twelve inches go-
ing up 1500 feet increase in eleva-
tion in the seven miles to the
eonrse and took seven hoors, * * *
We retnrned in three and a half

hours, using the packed down
tracks made going up. Got in just
at duosk."

“We atarted out on the 28th and
rot back on the 1st; had tough zo-
ing all the time and were wet
through most of two days. "

“We had wvery bad breakable
erust ecoming back from Piute—I
took a very easy fall and sprained
my ankle. T made it down the rest
of the way quite slowly, but that
night and the next day my ankle
was pretty sore and swollen, It is
getting along all right, though."

e & ® gave the trip was so

hard that he does not want to go
again at this time of the vear, They
had to walk down hill in soft rotten
snow, and eonld not slide any day."

“All in all we had a very nice
trip, although we had to lay over
five days due to storms and even
then traveled two days during
storms.* * * We had another “bear
episode” in the cabin at Glemn
Flat. He practically cleaned out
all the grub. He must have been
at the height of a pre-hibernation
hunger fit, as he even ate the soap
and candles. We were |
enough to be carrying a little with
usg, 8o didn't suffer any for lack of
food, regardless of Mr. Bear."”

REPORTE FILED

Upon the return of each ski patral
to its base, the notes of the snow sur-
veys were transmitted to Sacramento
by letter mail, air mail, telephone,
telegraph and radio. At the office of
the Division of Water Resources the
fignres were checked, tabulated and
analyzed and each fragment of infor-
mulion fitted mnto its plase in one
vast mosaie to form a true picture of
the whaole.

This year, due to the many warm
storms that reached California from
the Parifie tropies, rain repeatedly fell

(May 1940) California Highways and Public Works



A thirsty snow surveyor gets himsell & drink.
channel, draining a satisfying draught from the saturated, spongs-like ball of snow (Photo No. 4). The joys and sorrows of snow

BUFveYing.

Making a measurement while the wind howis and a blizzard rages (Photo Na. 2).

Using hiz ski pole (Photo Mo. 1), he dunks & ball of snow into the opén atream

The same snow weighing cperation

with California Sunshine starting the snow surveyer en his way to acguire a healthy coat of tan (Phalo Ne. 3).

at altitudes where under normal con-
ditions most of the winter's preeipita.
tion oseurs as snow. Due to this, the
snow line &t the first of April was un-
usnally high, there being practically
e snow below elevation G000 fest
Above this, the snow cover gradoally
inereased with elevation until st the
To0d foot contour it was practically
normal. Above elevation TN fesat

the snowpiek was almost everywhera
illlll\'l' II.I':I'HI.lll..

Um the whole, considering the op-
posing effects of the lack of low snow
eonpled with exeess quantilies up on
top, and taking the Sierra north and
south, there I8 this vear about three-
guarters of 4 normal snowpack. This
is 8 mrueh better spow erop Lthan last
veur's, but not so heavy as that of

California Highways and Public Works (May 1940)

two vears ago, [t insures ample
water for all of California’s needs
during the eoming summer and car-
ries little threat of floods even at the
peak of the snow melting period.  Be-
canse of the guantities of snow st
high elevations the late summer flows
af most streams ghould be good

The menace of salinity in the rich

(Contimmed on page 213
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Pomona Grade Separations Will

Provide New

ITH the opening to traffie of
the West Pomona grade sep-
aration project, an impor-
tant highway conneetion for the ad-
Jacent through highways was placed
in serviee and another congested and
hazardous grade erossing sitnation
was materially relieved. This newly
opened section of highway is a por-
tion of the proposed relocation of
State Highway Route 77, whieh is
the ronte eonnecting with 17, 8. 60
at Pomona and running south
thromgh Corona 1o eonneet  with
I, 5. 595 at Elsinore.
This projeet included the con-

struetion of the one-half mile high-
way connection between Holt Ave-
60 and Fifth Avenue,
highway

nue, 1J. 8,

which earries the State

traffie, a real saving to the traveling

publie will result, both in time,
human life and property,
The Southern Pacifle Railrpad

overhead was an entirely new con-
tinnous reinforced conerete girder
structure 235 feet long. The seven-
rirder bridee erosses the railroad at
a high skew with a span of 48 feef.
Another span of 53 feet has been
provided to accommodate future
additional tracks. COmne of the ramps
to Valley DBoulevard eurves down
and erosses baek unnder this strue-
ture. The minimum roadway main-
tained through the length of the
projeet eonsists of two 25-foot traf-
fie lanes separated by a 4-foot con-
erete-curbed dividing strip.

The widening of the Union Pacifie

Highway Connection

than 22 feet, extensive fills were
necessary to carry the main roadway
and approach ramps up to this ele-
vation, The material for these fills
was obtained by doing the grading
on two seetions of the proposed ex-
tension of the project to the sounth.
The material was taken out of two
small ents throngh low hills at a
distanee of about three and one-half
miles from the structures.

The eompletion of this work inei-
dental to obtaining the fill material
will result in cheaper consirnetion
eost when the remainder of the re-
location is completed.

The main highway connections to
the overheads were graded to a
minimum width of 64 feet to pro-
vide two 25-fool traffie lanes, a cen-

This sketech map shows locations of new Pomona grazde separations which will eliminate traffic congestions.

route running through Fullerton to
Pomona ; an overhead struetnre over
the Southern Paeifie  Railroad
tracks; widening the existing over-
head over the TUnion Pacific Rail-
road tracks; and the conneeting ap-
proach roads, The eonstruction of
the railroad struetures and a por-
tion of the highway connection was
inelnded in the Federal Grade Sepa-
ration Program. This separation
project will enable through traffic
on [1, 8 60 and sonthbound traffic
to by-pass a very congested grade
erossing in the heart of Pomona.
Inasmneh as a considerable por-
tion of the traffie is now able to by-
pass the congested crossing in town
as well as to avold the heavy eity

;
[Six]

Railroad overhead was accomplished
by placing three continmons rein-
forced conerete girders on each side
sapported on separate extensions of
the existing piers. The length of the
strueture was also inereased from
115 to 135 feet by the addition of a
short eantilever span on each end.
The widening provided approxi-
mately 20 feet on each side of the
roadway, giving two 35-foot lanes
on each side of the dividing strip.
This allows for an extra aceelerat-
ing lane on each side o aceommo-
date vehicles eoming onto the main
highway from the side approaches.

Beeanse it was neeessary for the
roadway to rise above the flat valley
io elear the railroad tracks by more

ter dividing strip, and a seven-foot
shonlder and berm on each side.

Between the two struetures, an
eleven-foot aceelerating lane with
conerete curb and gutter were nsed
in place of the seven-foot shonlders,
to permit vehicles eoming onto the
main highway from the side ap-
proaches to gain suffleient speed to
et inte the main traffice stream
without the hazards which accom-
pany breaking info a fast moving
traffie line while traveling at a slow
speed.  All the side approach roads
are two lanes with a 26-foot width
between eurbs.

The contract for the work on both
the overheads and their highway
eonnections was awarded to John

(May 1940) California Highways and Public Works
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Pomona grade separations.

Strona of Pomona on March 14,
1830, The struetures were opened
to truffie on March 19, 190, The
total cost of the entire project, the
geparation struetures combined with
the roadway and approach (il

South channelization of approach to Pomena grade separations.

Boutharn Pacific underpass on laft,

work, was 196,000, of which about
$175,000 was furnished from a Fed-
eral Grade Separation Allotment.
The eost of the new Southern
Pavific Railroad overhoad was aboat
E56,000 while the cost of widening

4

California Highways and Public Works (May 1940)

Top of Union Pacific undarpass can ba seen |n righl backgreund,

the existing Union Paecifie Railroad
overhemd stroeture was about $18.-
o0, P, R, Watson was Resident
Engineer, assisted by engineers
gagigned to the project by Distriet
VII to supervise the highway work.,

Highway Route 19, Pamona to Fullerton, in foreground.

[Seven]



View of Kern County’s eguipment and crews on section of Ducor Cut-off in Kern,

Counties Cooperate on Highway

HE improvement of the Or-

ange Belt SBeenie Highway ex-

tending along the easterly
side of the San Joaquin Valley from
General Grant Park southerly to
Bakerzfield has been of great inter-
eet to the people of Tuolare and
Kern counties for many vears,

To attain a better transportation
route over an entirely new align-
ment, which would eliminate sev-
eral grade crossings and at the same
time shorten the distance between
Dueor and Bakersfield by approxi-
mately five miles, has been the
dream of eitrus fruif growers and
motorists for a long time, So anx-
ious were residents in the communi-
ties along the Orange Belt Seenic
Highway Lo have this improvement
started and carried on to an early
completion that the two ecounties
throngh which the proposed ime-
provement would pass offered their
assistanee in eonstrueting portions
of this State highway.

In Supervisor Jay Brown’s dis-
triet, in Tulare County, it was
agreed to furnish equnipment and

[Eight]

labor to grade a streteh of highway
1.2 mileg in length, involving some
115,000 enbic yards of exeavation.
This section of the highway, while
eomparatively short, invoelved the
heaviest exeavation per mile on the
entire 32 miles ineluded on what is
known as the Dueor Cut-off, extend-
ing from Dueor to the vieinity of
Bakersfield., Tulare County has re-
eently completed the work unider-
taken by it and an execellent job has

resnlted.

In Kern County, Supervisor W. R.
Woollomes agreed to grade and in-
stall drainage struetures, ineluding a
bridge, on a 3% mile section between
Pogo Creek and the Famoso-Woody
Road, The Kern County work is
now progressing rapidly and exeel-
lent results are being obtained. In
both Kern and Tulare counties the
work 1s being done in aceordance
with State plans and specifieations,
and on both jobs the Btate has pro-
vided an inspector,

The work by both eounties has
been earried on most harmoniously,
the eounties eooperating with the

State to the fullest extent, Such
fine epoperation can only result in
advancing by many months the com-
pletion date of thizs portion of the
Orange Belt Seenie Highway,

Both counties have elected to use
on the jobs nndertaken by them the
most modern road building eqguip-
ment, Tolare County put to work
six laree tractors, with four carcy-alls
ranging in size tfrom 6 eubie vards
to 13 eubie yards capacity, together
with tow graders, rooters and other
paqnipment. Kern County purchased
a new f-enbic yard shovel for its
job and fornished five dump trocks,
two 4-cubic yvard wheeled scrapers, to-
gether with pull graders, motor
patrols and other units, The nse by
the county supervisors of the best
equipment available has not only re-
sulted in a good job on the State
highway bunt is refleeted in the fine
ecounty road work to be found in
their respestive districts,

The sections om which work is De-
ing done by the counties are on a loea-
tion made by the State. Plans and
specifications were prepared by the

(May 1940) California Highways and Public Works



ivision of Highways. The plans
provide for a 36-fool graded roadway
with oil treated surfacing 22 feet
wide. The highway has been designed
for minimnm sight distanees of 2300
feet, which will permit fast trafflc o
drive safely. A bridee 40 feet in
length and with 26-foot roadway de-
signed by the Bridge Department will
be built by Kern County at Little
Creek.
Supervisors Hrown, Allumbaugh
'"“i: Woollomes |JH\'L"1 given the work Top—Crew finishing cut slope on Kern County's section of cut-off. Center—Graded
their personal attention, roadway nearly completed. Bottom—Shovel purchased by Kern County for project.

California Highways and Public Works (may 1940) [Nine]




New Sidehill Viaduct Will Break
Bottleneck On Santa Cruz Highway

By I. T. JOHNSON, Resident Engineer

ORK recently was started on
the construction of a sidehill
viaduet just south of Los

Gatos on the Santa Croz Highway as
Unit No. 2 of a project designed to
break the short bottleneek created by
the recent completion of the fonr-lans
highway from that point south, eross.
ing the Coast Range Mountains.

The viaduel is situated near the
ecenter of a section of narrow, fwist-
ing rondway approximately two miles
in length lying on the west canyon
slope of Los Gatos Creek, just south
of Los Gatos. Below the highway
loeation is sitoated the main line rail-

road track serving Santa Cruz. The
narrow eanyon and the presence of
the railroad, ereek, water fAume,
power and ‘phone lines, as well ns
the loghway and & high-pressare
water line have made location ancd
canstroction of this seetion unosaally
difficult.

TOURIET ROUTE

This route serves the beach and
resort areas of the Santn Cruz vi-
einity and is nsed by a large number
of tourists and vaeationista.  Traffie
has been ineressingly heavy on this
highway and  inerensed  highway

widths and improvements apparently
serve to stimulate further traffie flow
from the bay area.

The difficulty of achieving a satis-
faetory and economical location for
n fourlane roadway, as well as of
obtaining sufficient funds for eon-
struetion, necessitated delay in com-
pletion of the adopted design. The
ecanyon slopes for some distance were
ton steep to  permit  embankment
widening, while the other areas re.
quired both extensive chinnel revision
and waste of exeavation to obtain the
desired location.

Sindies were undertaken lagt snm-

Driving stesl *H" piles with crane driver and forming pile bent caps before pouring reinforced concrete caps on sidehill vimduct
preject south of Los Gatos.

[Ten]
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mer (o determine the best way of
obtaining satisfaetory roadway width
through approximately 1000 feet of
steep, narrow eanyon where tho rail
road track paralleled the omnly pos
sihle loeation Viarious Iy pes of ra
taining walls and eribbing were in
vesticated, bult were rejected owing
to the relatively high costs and be
cause of foundation problems, Stod
tes indieated that a sidehill viadoet
strueture designed to otilize the old
road width and provide additional
width as required for the full section
would be the most satisfartory so
Imtion.

CONCRETE DECK BOADWAY

The structure adopted econsists of
a reinforeed econerete deck roadwas
earried on lines of rolled steel beams
on eonerete caps. Bents are located
at 25-foot intervals I'||-u“.'.|.:‘._‘-' and

sist of steel ““H™" piles driven to 32

tons bearing. The number of pules
nseid in each bent varies with the
wiidth of structore desired at that
loeation Four different widths were
used through t
A narrow sudewalk and standard eon

ut the length of bhrudge

erete ralling on the sasl or ¢reek sile

eomplete the siroctaore

Preparatory to construction and
final desagy an nyvestignt g
drilled sample holes for determ

the nature of

the subsurface materunl

amd probable length of piling re
quired This investigation showe

the bank to be talns to conssderabl

,i_,-r.!f.., depwrtedd from the mil Jacent

mountain slopes. The formation n
this vieinity has been bhadly shattered

]'-_1. earth movemenls and can nol be

1'[- Hr:'l -'..q'\---!;r‘-l‘ -i'.':-' SET A mia n=
fault is loeated approximately ten
miles south af the projest All is

vestigations smphasized the nevesaty
of avouling i-.-,nl'. cutimng al the via

location 1o rednee slide menace

[l

and further nubalanss the exenvation

HEms

FILY DRIVING (IFERATHENE

=evieral |.|r"!'.l-]'\ uf I.“r.|l.|t|‘-_l F.I||
driving operations wers eonsidere
for this projéct owing to the extreme
Iy limited room available for eon
siroetian Jrurpses i the one hand
Il was necessary to provide an amjle
roadway for traffie; while on the
1-[!.-*!’ hand no fl|:u"|\lr'l"lli Whs [wer
mitted on the cAnyon ﬁlllili' helow the
I'Hi.lil'i"-'hl'l-' to reduouce slide dangers to
railroad operations The econtractor
finally decided to use a erane driver
operating from a narrow bench just

Forming of canorets caps on stesl “H" piles. Center view shows difficulty of widening
in narrew canyon due to proximity of rallroad track.
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Views showing viaduet pile driving operations.

[ Twelve ]
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Completed roadway will be 50 feet wide.

below the traveled roadway having
the outside track carred on hlm‘.kinf;
with & minimum of falsework. The
only other solution would have re-
quired a skid driver 90 feot long with
resulting difflenlties in operation,
owing 10 the varying gradient and
superelevations. The alisnment for
the viaduet somprises three horizontal
enrves and three vertieal eurves with
cafinecling transitions

Driving the steel piles proved to
be & eonsiderable problem. Penetrs-
tions varied as much as 25 feet in two
siljacent piles 1n a smngle bemt. A
special ““wrench™ was used to hold
the piles from twisting in the rocky
formation, built of Ginch ““H"™" see-
tion and powered from & erane drum.
Considerable tendeney to drift from
pemition was observed while driving
a given pile and was overcome hy
either blocking the pile or removing
the ohstruetion, if accessible. ‘The
piles required varied from a mini.
mum of 8 to 10 feetl in len=th to a
maximom of 62 fes

Project Unit No. 1 consisting of
grading and surfacing, contains the
following approximate amounts of
worl

336,000 cubic yards excavation.
1,700,000 station wyards overhaul.
10,000 tons crusher run base.

6,600 tons plant mixed sur-
facing.

900 cubic yards concrete
and masonry construc-
tion.

Project Unit No. 2, the sidehill
viaduet, contains the following ap-
proximate amounts:

420,000 Ibs. steel piling and
beams.
310,000 Ibs. reinforcing steel
1,700 eubie yards reinforeed
concrete.
25,000 Jbs, miscellaneons steel

FOUNDATION FROELENE

For this structure, the prineipal
enmstruction problem s naturally one
of foundations. The stesl and eon-
erets supsrsiruciure constraction
offer but slightly more than uosual
diffieulty, althongh embadying several
new and unique details for adjusting
the stee]l beams for length and grade.
The conerete 15 handled from mixing
trucks into T}]n-'l'« by bottom-dump
bueket swung from s l-vard shovel
erane.  The structural steel s to be
grected (rom the temporary roadway

{Continued on page 211
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Prevention of

Slides as A
Safety Factor

By DOUGLAS H. GREELEY
Assistant District Maintenance
Engineer

NE of the most popular high-
ways o the State, earrying as
many as thirty thousand vehi-

eles o day follows the const weslerly
from ihe city of Santa Monicn, For
a distance of several miles, high pali-
sades flank the highway on the land
side, extending over two hundred feet
high mueh of the way. This forma-
tion, almost vertical in many loea-
tions, is & constant problem to hieh-
way maintenanes :'-'."niinwntnr_r 11
character and composed of shale, elay
and silt, the unstable portions repeat-
adly cause slides that are dangerons
to traffic and eostly to remove, The
present pavement of the Roosavelt
Highway econsists of forty fest of
asphaltic eoncrete, the inner shonlder
being fourteen feet in width while the
ong on the oeean side often extends
ns fur as ffty feet

Storms are usnally more severe in
the Santa Monlea ares than elsewhere
in the Los Angeles basin and this fact,
together with the topography and
sparse vegetation, greatly increases
the difficulty

Binee the storms of 1038 Yery
severe ones occurring in Mareh and
again in Deeember, {1 has been found
advisable in several instances to ter-
race a high eliff [rom which a shide
appears probable, therehy aften n
ing less material and sliminating the
!I.‘-l'.CiI.I'I[ to "I'Friﬂl‘_ T']n_w ean be aeeom
|1”err‘ii diuring good weather at i e0s!
considerably less than possible in
!itili'!lfll't' weather, The method also
eliminates the probability of u elosmd
highway, this being an important
considerntion on a rond as heavily
traveled as the Roosevelt Highway

The ascompanying pietures show
o el two hundred feet in height
situated one-half mils west of Santa
Moniea Canyon.  Water seepage,
probably from lawn and flower gar-
den irrigation ahove, cansed several
portiong to fall. Due to this hazard
it was decided that approximately

This phetograph shows a completed section of slide prevention work near Santa
Monica wherse retaining wall prevenis slides from blecking State Highway seen at base
of vnstable eliff. Highway traffic was endangered by these Palisades.
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Clearing summit af Santa Monica Palisades of dangerous slide material

flve thousand ecubie yards of material
should be removed by terracing, all
work to be done by a nimety horse-
power trator and bulldoger. After
placing u high dike along the eenter-
line of the pavement to prevent ma-
terial striking any vehicle, & slope
was carried down to a single terrace
approximately eighty feet above the
pavement. To do this necessitated a
close approach to & street above, and
the bin-type metal eribbing subse-
quently placed is clearly shown in the
pieture. This work was rather spee-
tacular sinee the bulldozer was
gapable of pushing a large amount of
material over and the punblie dis-
played considerable interest in wateh-
ing it.

It is believed that this work, pre-
ventative in character, has eost less
than a larce slide removal, and the
traveling public is no longer subjected
to the hazard the unstable eliff
cansed.,

Cost to the Maintenanee Department
for the clearing of slides of the magni.
tude possible at this partienlar point
more than justifies the expenditure of
funids hers for slide prevention,

Golden Gate Span Approach is Dedicated

submitted the project to the federal
Public Worls Administration and
within six days received the aceep-
tanee of the project for construetion
as 4 PWA docket. A eall for bids on
the first contraet was Immediately
published by the Division of High-
ways and within six weeks from ac-
ceptance by the PWA, on October 3,
1938, construetion operations on the
grading eontract were begun,

The project as planned and built
extends from the intersection of Lake
HStreet and Park-Presidio Boulevard
on the south side of the Presidio to
a braided eonoection with the main
approach viaduet of the bridge, o net
length of approximately 11 miles,
The total length of construetion, in
cluding the four on and off ramps at
the bridge approach, is slightly over
two miles.

In consideration of the right of
way given by the Army it was neces.
sary that dreainage from the roadway
should not empty onto Presidio prop.
erty; that the highway be tunneled
under the golf course, and that Pre
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sidio roads be
freaway.

These requirements necessitated
eonstruetion of two master drainage
systems, one empiying into Mountain
Lake at the south end of the projeet
and the other into the bay at the
north end.

The most spectacular eonstruetion
feature of the project was the tunnel.
This structure was built by the eut
and eover method, the reinforeed eon-
erete tunnel being built in open ent
and the ground returned to ils orig-
inal eontours by placing a fill over it
The funnel is 1300 feet in length,
built. for four lanes of traffic and is
provided with a ventilating shaft 24
feet sguare,

Through the Presidio grounds
three reinforeed concrete viaduots
were constructed as units of the high-
way. These vinduets enrry the free-
way over ravines and across Presidio
Roads. Viaduet A" south of the
tunnel, erosses West Point Avenue:
Vinduet “B,"" some 5600 feet morth
of the tunnel, is the longest of the

carried nnder the

three and erosses Kobbe Avenue,
This strueture provides a striking en.
trance for Fort Winfield Scott. Via-
duet “C"" ig abont 250 feet north of
“B° and erosses Storey Street,

The four ramps, which make the
eonnections to the main bridge ap-
proach, provide for traffie distribu-
tion by means of modern braided de-
sign. This braided design is such
that no ears, whether leaving or going
onto the main approach, can cross the
line of opposing traffiec.

Throughout its length this new
highway provides the best in modern
arterial construetion, namely, two
wide lanes for traffie in each diree-
tion, separated by o central dividing
strip. In conformance with present
arterial safety standards of the Divi-
slon of Highways, these lanes are
eleven and twelve feet in width.

As chairman of the California
Highway Commission, which allo-
cates all State highway funds, 1 have
been most interested in the financing
of this million dollar project.

While the final total cost of the six
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coutracts under which the new free-
way has been built have not as vet
been compuled, it 15 estimated theat
Ihr' un';il_‘r' 'l.‘.'ul']l. 1.‘.';"” oSt :|F1'||'4={\.'i-
mately F1,169,000. PWA Federal
funds and State highway money were
nserd in finaneming all six contracts
and on three of them the ity of San
Franciseo contributed {rom its share
of j-cent gas tax funds

Costs of each of the contrarts are
ns follows :

Grading, tunnel and drainage_ 580,000
Viaducts A, B, & C.______.. . 225,000
Viaduct F (Approach Ramp)-_. 58,000

Underpass D, viaduet connection

E, and 2 pedestrian under-
crossings e e ar.000
Paving and lighting. 172,000
Landscaping oo __ 40,000
$1.163,000

Constroetion features on the proj
ot were numerons, A rongh iden of
the size of the undertaking may he
obtained by looking at & few of the
gquantities of materials mvalved.

The entire project involved 508,000

eubie yards of roadwoy exeavation
nnd tunnel backfill and 60,000 cubie
yvards of structure excavation : 40,000
vubie yvards of conerete went into the
tunnel, vieduets, stroctores and pave
ment ; 2500 tons of reinforeing steel
was nsed in the eonerele constroe-
tion; drainage pipes totaled 21,000
lineal feet; and the bhase for road
work required 10,000 tons of rock.

Much eredit is due to all who had
a hand in planning and eonstroeting
the project and on belialf of the Cali-
fornin Highway Commission and the
Divigion of Highways may 1 thank
particularly members of the San
Franciseo Board of Supervisors and
the eitv's engineering stafl : Colonel
Caples and Major General Simmonds
of the United Btates Army, the diree-
tors and engineering staff of the
Golden Gate Bridee Distriet and Mr
K. A, Godwin and his associates of
the Publie Works Adminstration.

The vontractors OrEan -
tions performed the actunl constrioe-
tion should also be ineluded among
those who contributed to the enopera-
tive offorts in the eompletion of this
highway. Grading, construetion of
the tunnel and drainage stractures
were operations performed under eon-
tract by the Maceo Constroetion Com-
pany. Uontracts for construction of
four vikduets were awarded by Diree-
tor of Public Works Frank W. Clark
to the Union Paving Company. The
mnderpass and  visduet eonnections

whose

California Highways and Public

Upper—Traffic starts over Funsten Avenus Approach.
golf course in U, 5. Presidio.

were buill under a contract awarded
to M. J. Lyneh. The paving and
lighting contract also was awarded by
the Director to the Union Paving
Company amd landscaping is being
done under contract with the Leonard
Coates Nurseries

IMPROVED HIGHWAYB IN U, 8.

There is a total of 11,070 miles of
improved highways exceeding two
lane widiths in the United Sintes, pe-
cording to figures compiled by the
Ameriean Associntion of State High
way Officials. Only two states, Mon-
tana and Wyoming, have no romds
pxeeeding two lane widthse. New York

Works (May1940)

Lower—¥%iew of tunnel under

lpacds in three lane widths with 926
miles, Pennsylvanin is second with
905 miles. Tlincis has 548 miles of
four lane highways, and Michigan is
\r'i'nllli 'r'l-'ill'l 31-]"'

California has T4 miles of five lane
roads and 49 miles of six lane
Michizan leads the six lane elassifica
tion with 101 miles, and the eizht
lane with 22 miles,

What's your reom male [ike?
“Nenrly everything 1 own.”

Viedior (wt dam site) : And did they put
the dam down te the bottom of the river?

Engineer : No, madnm, they left two inchies
open s0 the flah eonld swim through
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California Highways Are Being
Built for Mobility and Safety

By J. W. VICKREY, Safety Engineer

UROPEAN npews ecommentia-
tors have been warning uos of
late that casnalties on the war

front are far greatly exeeeded by
traffie fatalities on the highways of
the United States. This is shoeking
news (o Amerieans, who believe that
the country is safety minded—who
are convineed that the nation is
established for the privileges of [ife,
liberty, and the pursuit of happi-
LEsK,

That life in the most progressive
ecumtry n the world must meet
dangers and hazards in exeess of
those that exist upon the war fields
of Burope i a condition hard to
coneeive and hard (o believe,

Progress in invantion and selence
has given us the automohile and its
necessary ecopartner motor Thigh-
ways; but the same progress has
developed a complex problem which
demands all the resourees of seience
and human ingenuity in its solutzon

HEAYY DEATH TOLL

When thinking people began to
realize that annually wpon the high-
ways of the United States over 30,-
000 people were killed and in exeess
of 100008 were permanently erip-
pled, a determination arose that
something shonld and must be done

This realization that a problem ex-
isted did not admit that prior to the
realizstion of the problem road en-
gineers and enforeement officers had
not besn endeavoring to give safe
moveément (o the motorists upon the
puh!!r ronds, bul rather that addi-
tional study and a more eareful
analysis of the problem at hand must
be made

“Let's get the faects,"" =zand the
engineer. '“We have reports of all
accidents,”" sald the enforeement
offleer. “*We will study them." said
both together; “‘undoubtedly thay
contain valuable information. ™

And mo aceident reports have re-
ceived careful serutiny and from
their study has been brought to
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A DELAY

15 MORE
EASILY
EXPLAIMED
THAN AN
ACCIDENT

-‘ﬂ Fori
National Safety Council

light the faet that more than three-
quarters of all the accidents on roral
State highways are ehargeable to the
driver, to the homan element -
vl ved.

Causes of accidents that might be
attributed to the econdition of the
automabile, or the machine, amonnt
to approximately 10 per cent, and
causes that might be charred to the
roadway, to another 10 per ecent. It
must be remembered, however, that
while mechanical failure of the ma-
ehme may be the eauvse the condi
tion of that machine is definitely in
control of the owner.

Again, it must be recogniresd that
while eanses chargeable to the eon
dition of the readway may exist, in
many cases if the motorist npon that
roadway condoeted himsel! with
eiire and eadtion the aeeident wonld
not have ocearred

It is quite evident that the driver
must receive the greatest amount of
attention in the solution of the prob-
lem of traffle safety, and rightly he

should. On the other hand, how-
ever, there should be po lessening
of responsibility that rests upon the
shoalders of the automotive engimeer
or the highway engineer. In faet,
there s every reason why these two
important figures in the traffie world
should work in eloser harmony. The
automotive engineer has developed
and pushed progress in automotive
mannfacturing far in excess of that
whiech s nvailable to the road
builder, The condition is brought
phout by simple economies—the
moneys aviilabile,

There are 100,000 miles of publie
roudways in Culifornia, To improve
nll these romnids in the same ratio
us has been the improvement of the
automobile, is an  impossibility,
Funds are not available. The road
engineer appreciates this fact far
botter than does the average eitzen,
for the engineer constantly has be-
fore him the problem of expending
the funds availuble for the best in-
feresis,

MOBILITY AND BAFETY

The Division of Highwars of the
California Depariment of Poblie
Woaorks has mobility and safety as
forefront prerequisites in the con-
strurtion of State !’!:_"_*I‘H'-'ﬁ_i"' Th"u'
sands of miles of highways have
been constructed and reconstrocted
o give safe and expeditous trans-
portation for passengers and com-
modities

In 1912 narrow, shallow roadwars
were built to meet the econditions
af that time. The 3-mile-per-hour
top speed light motor equipment
apon the roadway was well provided
with adegquate road surfaces under
the eonstroetion program of that
day. But antomotive travel in-
ereased and speeded up as the years
passed by—mobility and safety were
being challenged

The Division of Highways studied
this problem and two years ago an-
nouneed o basie change in the stand-
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ard highway design. A minimum
width of traffie lane in the future
would be 11 feet, for two-lane road
22 fect. Traflie requirements on the
majority of roads are not expeeted
to demand an inerease in the number
of lanes over the two lane pavement.

MULTIFLE-LANE HIGHWAYS

The multiple-lane highway will
eontinue to be the exception rather
than the rule. In loeations of high
congestion, where multiple-lane
highways of four or more lanes are
needed, separating eurbs or even
divided highways are being con-
structed. In order that traffie on
the inner lane of the separated road-
way may have fresdom of move-
ment, these lanes are being con-
strocted to & width of 12 feet

In eonformanee with the 11-foot
basie lane width now being used by
the Division of Highways, bridges
and grade separations must be re-
eccnstruried proportionately wider
Struetures on two-lane highways now
have a clearanee between curbs of
26 feet, while struetures on divided
roadways will have a elearanee of 27
feet between emrbs for each diree-
tional roadway. Adoption of this
inereased basic roadway width and
the divided highway for multiple-
lane roads will necessarily raise the
cosl per unit length of highway con-
struction, thus curtailing to some
extent at least further possible com-
strustion mileage.

The California Division of High-
wavs has deeided thuat, although the
wider traffie lane alone ean not solve
the seeident problem, it is still a
eontribution to  highway safety
which must be made and is a part
of u poliey which will be eseonomi-
cally solved from the savings of pb-
soleseence alone

But there are additional salety
elements which are construeted in
the highways of Califlornia other
than the reconstroetion of roadways
—simple clements, which, however,
bear greatly upon the safely gques-
tion. For instance, there is the white
traffic stripe—simple but effeotive.

The annual eost of the installation
of trafiie stripes, single, double, and
two-golor type, 8 approximately
one-quarter of a million dollars.
This safety foature, however, rests
entirely upon the use which is made
of it by the human element upon the
roadway—a definite responsibility
upon thi motorist.

California Highways and Public Works (May 1940)
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HIGHWAY SIGNING

Another traffic investment is the
100,000 spent yvearly for the sign-
ing of highways, both in the installa-
tion of new signs and the mainte
nanee of old signs. The reflectorized
sign, mow being plaesd upon our
roadways, is definite warning of
both day and night conditions whieh
exist. Again, the value of these
signs rests entirely upon the use
made of them by the motorist.

These two safety fentures depend
entirely upon the willingness to be
controlled. But there are still other
simple features which more or less
control by physical barrier. For in-
stance, thousands of feet of guard
rail are placed on the highways of
California and hundreds of sight
posts. To these ean be added now,
on multiple-lane roads, the dividing
island feature as well as separated
highway plantmg. Anoiher eon-
trolling physical barrier is the de.
velopment of channelization used
at interseetions of econgestion and
hazard.

Early in 1938 the Division of High-
ways ereated & new unit known as
the Department of Traffle and Safety.
The depariment in no way super-
sedes or conflicts with safety aetivi-
ties already under way but strength-
ens and augments these activities,
combining its efforts with others n
an endeavor to analyze and study
traffic stalisties to advanee the
movement toward the poal of safle
highway driving.

Al new highway design is studied
by the Department of Traffic and
Safety to see that no possible safety
fentures are overlooked. The rela-
tion of trafe prohlems to other eco-
nomic and soeial problems s also
kept in mind. Tt is well known that
there is no all-inelusive method of
obtaining traffic safety. The meth-
ods are still in the process of devel-
opment.

During the last two years it has
been the Department's opportunity
to make eareful studies of aceident
reports available so as to determine
seetions of high accident frequency,
These points of recurring aecidenis
may be loeated upon old roadways
or upon more modern highways.
When located, eareful study is made
of existing eonditions and the eauses
indicated upon the aceident reports.

{Continued on page 38)
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of California offered to settle

for in the first place, a price of
$420, was ascertained today by a
superior court jury to be a fair
wvilue of 1810 nores of land owned
by Thornhill Francis Broome near
Point Mugu.

The Btate agreed to pay Broome
8050 for the same parcel before the
case went to trial. After 10 days
in court, listening to the testimony
of expert witnessez for both sides, a
jury of 11 persons deliberated four
hours and found that $420 would be
& fair value.

The Btate condemned the prop.
erty in order to realign portions of
Roosevelt Highway.

When CLff VYoung, a Ventura
member of the jury, became sud-
denly ill Tuesday, attorneys stipu-
lated that the 11 remaining members
of the jury would be permitted to
make the decision. Foreman Ray-
mond A. Ellis read the verdict at
820 o'clock last might. The trial
opened March 10 and was continued
from time to time.

I EB88 than half of what the Btate

Broome, owner of thousands of
nores of land south of Oxnard,
brought to the stand among other
witnesses:

Edward H. Allen, Los Angeles ap-
praiser, whose estimation of wvalue
and damages was $20,726, and
Charles B, Frisbie, civil engineer and
appraiser of Los Angeles, whose

value and damage report was $32,.
050,

Btate Division of Highway wit-
nesses included:

W. P. Thomsen, mining engineer
and aggmm' of Pasadena, who tes-
tified the land was worth $600; Wil-
liam O, Ramelli, Ventura realtor and
appraiser, value $54, and James 8,
Fulkerson, 8r., realtor and appraiser
of Ventura, value $569. None of the
Btate's witnesses believed the land
had been damaged.

Broome's I::tamey:; were Vinulm
Hﬂrg‘ﬂ.ﬂﬂf BAngQun.ndﬂhuu
Blackstock of Oxnard. OClifford D.
Good was attorney for the Btate—
Vonturae County Star-Free Press,
April 4, 1840,
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WHAT IS RIGHT OF

e

WAY WORTH?

HAT price real estate? The

question has been at issne

before an Ventora County
Jury in a local highway condemma-
tion matter.

Two appraisers, witnesses for the
land owner, set valuations on the
strip in question at $29,725 and $32.-
080, respectively.

Appraisers who testified as expert
witnesses for the Highway Depart-
ment set valuations, respectively, of
3600, 554 and $58.

After hearing testimony and argu-
ments for two weeks, the superior
court jury brought in a verdict fix.
ing the amount at $420,

Recently in SBanta Cruz County a
jury decided on $3,000 as the proper
price for land needed to extend a
street; there the property owner had
asked $40,000. Pollowing the an-
nouncement of the verdict, Judge
James L. Atteridge turned to the
jurors, and remarked:

“I am about to discharge you from
duty on this trial and I want to com-
mend you for your verdict. Re.
cently there hns grown up here a
racket in these condemnation cases,
and in this oase there was offered
some of the wildest and most
chimerical testimony as to the value
of property that I have ever heard.
Now, as a frequent trier of matters
of fact, I regard some of that testi-
mony as an insult to the intelligence
of a person,”

Similar expresgions are being
heard in Los Angeles County, where
condemnation proceedings have
been freqment. Im fact, the board
of supervisors there is reported
right now planming to make a sur.
vey of all court records in condem.
nation matters, compiling the sworn
statements of valuations which
property owners make in these
cases. These would then be referred
to the assessor for his gmidance and
wounld be produced when protests
were made on tax assessments on
these properties.

What price real estate? Well, it
depends greatly on who is doing the
appraising, And when, And why.
—TVenturg Counly Star-Free Press,
April 5, 1940.

Association News highly com-

mends Judge James L. At
teridge for his very timely state-
ment made in dismissing the jury
after it had rendered a wverdict in
the case “City of Banta Cruz vs.
Wilson."

We also commend the publisher
of the Banta Cruz Bentinel for giv-
ing the remarks of the judge head-
line attention on page one of the
issue of Febrnary 20, 1940, It is
hoped that more California news-
papers will take up the defense of
the alread y heavily-burdened tax
payer and exert their influence in
stamping out the notorious practice
of professional perjurors conducting
themselves in the manner referred
to in Judge Atteridge's comments.

It is to be hoped that the judges
of the superior courts of the coun-
ties of California will likewise ree-
ognize this growing racket on the
part of certain unsernpulous pl:jp-
erty owners and professional wit-
nesses. We say “professional wit-
nesses”’ because we would not honor
these individuals with the term ‘'ex-
pert witness" or “expert appraiser.”
We have reached a deplorable situa-
tion in the superior courts of this
Btate when certain property own-
ers can actually buy any type of
valuation testimony they desire from
certain  so-called ‘“experts,” and
their attorney will use such testi-
mony,

Racketeering in comnection with
trials in condemnation proceedings
for acquisition of private property
for public nse has growm into a
profession in the larger metropoli-
tan areas and iz also flourishing in
various counties in the State of Cali-
fornia. It is, nnfortunately, a grow-
ing evil which should be curbed by
fair-minded juries and by courts
with the courage of their conviec-
tioms.

It iz the purpose and aim of the
American Right of Way Association
to fight to the last ditch in its en-
deavor to eliminate these leeches
who are attem to bleed the last
drop of blood out of the public treas-
uries —American Right of Way As-
soofgtion News, April, 1940,

TRE Ameriean Right of Way
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APPRECIATION
March 18 1840,

Editar, California Highways
and Public Warks
Sacramento, California

Dear Editor:

| have before me, two copies of your
very fine journal, Decomber 1939, and
January 1940, showing the remarkable
work under construction or completed by
the department.

| have been so impressed by the many
fine features in this little magazine that
I am mailing these two numbers to my
brother in Twin Falls, Idahso, who is quite
interested in this work from a mechanical
standpoint, 'whereas, my interest lays
mare in the scenic parts, ste

| would greatly appreciate if | could
be favored in receiving some more coples
of your fine journal

| am,
Very Truly Yours,

RALPH EMERSON WOODS,

108 Millar Avenue,
San Jose, California.

AN ENGINEER WRITES

CITY AND COUNTY OF
SAN FRANCISCO

Department of Public Works

Editar

California Highways
and Public Works
Sacramento, California

Dear Sir:

For some time past your official journal
was regularly mailed to me, as | was en-
gaged on highway work for the City of
8an Francisco as Designer and Civil
Engineer.

Please return my name to your mailing
list, if possible, as | find your magazine
very interesting and instructive. | should
especially appreciate it if you would send
me a copy of the February and March
issues, if available.

| wish to thank you for wour past
courtesies.

Very truly yours,

A, V. BOWHAY,

Aszsistant Enginesr,
Room 3867, City Hall,

UNITED STATES ASIATIC FLEET
SUBMARINE SQUADRON FIVE
U. 8. 8. CANOPUS (Flagship)

Manila, P. I, Feb. 8, 1940,

California Highways
and Public Warks
P. 0. Box 1499

Sacramento, California

Gentlemen:

While aide to the Commandant at the
MNavy Yard Mare Island, Cal., | received
your monthly publication on California
roads and development and upon my de-
tachment it has continued to be sent me
at 1024 Encino Row, Coronado. Since my
departure from the coast in October it
has been forwarded to me on the Asiatic
Station.

Yours truly,

J. WILKES, U. 8, N.
U. 8. 5 Pickerel
c/e Postmaster
San Franciseo, Cal.
Comdr. U. 5. Mavy

San Francisco, Cal,
March 23, 1940
California Highways
and Public Works
Sacramenteo, Cal.

Gentlemen:

I would greatly appreciate being placed
on the list of subscribers for your wvery
interesting publication of California High-
ways & Public Works. | have been able
to borrow an issue occasionally but when
a copy like that for March appears there
is not even one to borrow. If possible,
the March issue will ba appreciated.

Yours very truly,

OSBORN ANDERSON,

Public Roads Admin.,
Federal Office Bldg.,
San Francisco, Cal.

California Highways
and Public Works
Sacramento, California

Gentlemen:

It has been my pleasure to receive Cali-
fornia Highways for many years. | have
_ilwa_vs enjoyed It. So much, in fact, that
it has always been passed on to others

California Highways and Public Works (May 1940

after having examined it thoroughly from
cowvar to cover.

One gentleman, in particular, is such a
loyal fan that he protests when | delay
in providing him with my copy. Would
it be possible to have a copy mailed to
him direct each month?

Very sincerely yours,

FLOYD TOWER,

315 Mantgomery Street,
San Francisco, Cal.

California Highways
and Public Works
Sacramento, California

Gentlemen:

I just yesterday became cognizant of
the publication by your Department of
the magazine ontitled “Callfornia High-
ways and Public Works” The issue |
saw was the November issue and contains
material of very great interest.

I think the plan and method of inform-
ing the citizens of your oxtensive and
valuable efforts to be most worthy,

Will you kindly place my name on your
mailing list beginning with the November
number, and oblige

Yours very truly,

H. B. BLAKELEY,

Room 602, Hall of Recards,
Los Angeles, California.

Department of Public Works
Sacramento
California

Dear Sira:

| visit all of the high scheols in Fresno
County and in ane of thom | recently came
across your Journal. | presume you are
sanding thiz to all the high schosls and
if s0 | wish to commend you on this very
fine service.

If you can spare a couple more copies
| would very much appreciate it if you
would send both Superintendent Edwards
and myself this particular issue and put
us on your list for this very fine publica-
tion.

Sinceraly yours,

LOUIS P. LINN,
Assistant Superintendent.
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Funds For Additional Highway

Projects Allocated By State

HE California Highway Com-

mission has voled funds agere

gating 81 200 000 for inelnsion
in the State highway budget for the
eurrent bienniuom of eleven major
construction projects, and allocating
$£546,000 for 43 minor improvement
and betterment projects

When the budget was first prepared
for the eurrent biennium, it was based
upon eolleetions from the gasoline tax,
diese] oil tax. and motor vehicle regis-
tration fees for the previons biennium
plus the estimated normal mcrease
from these revenues. During the
present biennium, however, collections
of revenne from the gas tax, registra-
tion fees, and diesel ol tax have shown
preator inoreases than estimated at
the time the budget was prepared.

It v on the basis of this greater
inerease of vevenue and of savings
aceruesd to Division of Highways
funds because of advantageous bid
prices on contracts which have been
awirded by the Direcior of Publie
Works for State highway construe-
tion, that the Commission was able to
vate funds for the %1.200000 in new
major projects.

WILL INVFROYE REIDGEES

On a similar basis, the Highway
Commission votled $2Z36,000 from
diese]l ail tax funde for reconstroe
fion or improvemeat of five more
bridges which are posted for re-
stricied loads or speeds

At the beginning of each biennial
period, the Commission in adopting
the State highway budget provides
specified amounts for minor improve-
ments and betterments on the State
highway system. From time to time,
the Commission alloeates portions of
these funds to specific small projeets
as the peed for such betterment and
minor improvement arises and proper
seuson for the work arrives.

The &1,200,000 voted for additional
major construction projects provided
for the following proposed work.

For grading, paving, and right of
way on portions of Ramona Boulevard
in Los Angeles County, between Mis-
wion Road and West Covina, Road
VILI-L.A.-26, #200,000, This amount
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supplements 560,000 ineluded in the
budget for right of way and mmprove-
ment to modern arterial standards of
this heavily traveled suburban high-
way.

For grading snd paving the Coast
Route in Santa Clara County between
Llagas Creek and Gilroy, IV-8C1-2-C,
#175,000. This will provide for the
continuation to Gilroy of the three
lane pavement which bas been eon-
structed south from San Jose as far
us Llagns Creek.

An amount of &150,000 for eon-
sirueting a bridge and approaches
neross the Kern River st the westerly
entrance of Bakersfleld, VI-Ker-58-L,
of the secondary State hirhway be-
tween DBakersfleld and the Const
Route at Santa Margarita

For paving the 7.3 miles of reloca.
tiom of U7, 8, 40 in Solano and Yolo
counties between 1.3 miles north of
Dixom and 1 mile sast of Davis, X-Sol,
Yol-7,6-1.AE, the sum of £140,000, A
contraet is now in progress for grad-
ing this new section of the main high-
way between Sacramento and San
Francisco, and bids will be opened
May first for construetion of a grade
separation near Davis Future con-
tracis will be let for eonstruction of
iwo bridges within the lmits of the
Frojest

For eonstrueting a structure sepa-
rating the grades of the El Camino
Real (T, 8. 101) and University Ave-
nue, IV-BCL1-2-A, at the entrance of
Stanford University at Palo Alto, the
cmount of §78,000. This structure is
estimated to cost 170,000 and the eity
af Palo Alto will furnish $92 (00 from
its share of }-eent gas funds

An amount of $7L000 for grading
lnd surfacing on Bellflower Avenue in

Los Angeles County, between Spring
Street and Arteria, VII-LLA-165-A

In Kern County, funds in the
amount of 100000 were voted for
gruding and surfacing portions of the
secondary route which leads northerly
from Famoso to Porterville, between
Famoso Road and the North County
Boundary, VI-Ker-129.B.

For grading and surfacing a por-
tion of the State highway which Teads
from Baker in San Bernardine Coun-

tv to Death Valley, the sum of $45,000
10 be used between the south boundary
of Invo County and Shoshone IX-
Iny-127.P

OTHER AFPPROFREIATIONS

For further improvement to the
State highway which leads from Fres-
no to General Grant Park and the
Kings River Canyon, an additional
smount of #51.000 was voted, making
s total of $217000 budseted for
grading and surfacing between Squaw
Valley and a eonneetion with the ex-
mting romd in the National Forest,
road VI-Fre41-T.U.

The sum of 75,000 was voted for
nidditional grading and surfacing in
Lios Angeles and Ventura eounties on
the Santa Paunla Iateral, VIT-L A, Ven-
79-Various loeations.

In Orange County, for the Main
Street Extension, between Route 60
and Route 43, at Newport Beach, VII-
Orn-184-ANptB, #85,000 was voted
to supploment the $75,000 in the bud-
wet.  The work will include grading,
surfacing and a bridge neross New-

The 236,000 from additional diesel
oil tax funds for reconstrocting or
strengthening posted bridges which
was voled at the meeting of Mareh 29
included allocations 1o the following
projects :

In Mendocine County, bridees
aeross Ferguson Guleh and MeNames
Creek, I-Men-56-A, will be replaced
by fills and eculverts; 865000 &= pro-
vided for this work. On the same
rutte in Mendocino County the bridee
at Greenwosd Creek, [-Men-56-C, will
be reconstrueted for 27000,

The sum of &H0,000 was provided
for the bridge and approaches aeross
the San Gabriel River in Los Angeles
County on Artesia Doulevard, VII-
LAYSEB Al in [os Angeles
County, between West Covina and
Amsa, #0000 was allocated for
bridge and approaches aervss Dalton
Wash, road V1I-L.A-62-D,

In San Luls Obispo County, $320,.
000 was alloeated for bridge and ap-
proaches across Arrovo Grande Creek,
V-SLO-G6-E, on the secondary high-
way between Pismo nnd Guadalupe,

(May 1940) Califormia Highways and Public Works



Colorful Scenes
at Dedication

[Contlnusd from page 2

Warren Shannon, President Board
of Supervisors and President Golden
Gate Bridge and Highway Distriet ;
Ponl E, Muodgett, President Redwood
Empire Association ; Colonel Thomas
A. Terr, 9th Corps Area of the Pre.
sidio; Lawrence Rarrett, Chairman
California Highway Commission,
speaking for the entire Commission ;
State Director of Publice Waorks Frank
W. Clark, officially representing Gov.
ernor Olson; The Honorable Heetor
M. Escalona. Consul General of Mex.
ien; E. G. Rowebottom, Minister rep-
resenting Provineial Government of
British  Columbia, Canada; Miss
Martha Sprague, daughter of and
officially representing Governor
Charles H, Bprague of the State of
Oregan; Kenneth Godwin, Western
Director of Publie Warks Adminis-
tration, officially representing the
President of the United States and
PWA Administrator Carmody of
Washington, D). C.; Alfred J. Cleary,
Chief Administrative Officer, repre-
senting Mayor Angelo J. Rossi, who
was ill in the hospital; Asserublyman
Thomas Maloney, Chairman of the
San Franecisco legislative delogation ;
and William O, Thorniley, Seattle,
Olympie Peninsula, representing Goy-
ernor Clarenee Martin of Washington,

Spokesmen for the Nineteenth Av.
erme Dedieation were: Major J, Gor-
don Smith, Commissioner for the
Provineial Government of Dritish
Columbia. Canada; The Consul Gen-
eral Escalona of Mexieo : Miss Martha
Sprague, representing the Siate of
Oregon; Willinm R Lawson, State
Direstor of Works Prosress Admin-
istration; Fred Beer, President (ali.
fornin Mission Trails Assoeistion :
Leo Hemmett, President Alta-Cali-
fornin Ineorporated; Mr. Mudgett,
Prosident Redwood Empire Associn-
tion; Clyde Healy, Assistant City
Engineer, San Franeciseo: Chief Ad-
ministrative Offleer Cleary; Chair.
man Barrett of the California High-
way Commission; and William O,
Thorniley, Seattle, Olympie Penin-
sula representing Governor Clarence
Mertin of Washington.

Smith: You sy you funked that eourse
again? How coma?

Jones: Well, whal do you expert? Ther
asked the very sume questions agnain,

Heavy April Traffic on Bay Bridge

Franeiseo-Oukland Bay Bridge, Direetor of Public Works

!1 PRIL proved to be another month of heavy traffle on the San

Frank W, Clark reported to Governor Olson, The total number

aof vehieles erussing loll just under the one million mark
The increase over the same month o yesr age was 114,457 vhi-
eles, or 1.5 per eent. I the exposition traffic last April is eliminated,
the net bridge traffie shows an increase of 256,560 vehieles. or 378

per eent.

The total vehicular revenue was less in April, 1940, than g year

ago by &84 879,

April traffic on the San Franeisoo-Oakland Bay Bridee and eom-

parstive figures are:

W

S— Y
Motorcycles and tricars____ 3,788
17,070
Trucks and truck traflers. __ 49231 44700
18,346

Passo antos and
n‘:lﬂm

nuto
Boses . ________ [

March Total since
1040  opening

870,660 30,966,127
3,301 141,961
17900 508,761
46,612 1407674
16808 530242

3,487
16,407

17,326

e 963,804 840317

Snow Survey Assures
Ample Water Supply

(Continued from page B)

agricultural Delta of the Sacramento
and San Joaguin Rivers will be
negligible this smmmer, The two high
stream flow periods, one at the end
of Februsry and the other at the end
of Mareh, fAnshed from the Delta
stream channels the last lingering
remnants of the salinity that had
gained a foothold during the low
water period of Iast summer. Suisun
Bay is now flushed out and fresh
water extonds down ns far as Car
quines Bridge, To again penetrate
into the Delta the salinity has a long
upstream fight and with the low water
flow af the two great rivers promis-
ing to be three times as great as it
wus lnsi vear the salt water will
probahly only reach the very lowest
sectiong of the rivers on each side of
Sherman Island. Irrigation of the
fertile Delta lands from the sioughs
and channels surrounding the slands
should be permissible with perfect
safety until the end of the irmgation
SEASON.
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964,360 33,044,765

A tabulation of all the snow
measurements, together with forecasts
of flow from most of the Sieren witer-
sheds, are contained in the Bnow Sur-
vey Bulletin issued by the Division of

‘uter Resources on April  10th.
Copies of this bulletin may be had
from the Division upon request.

New Sidehill Viaduct Will Break
Bottleneck on Senta Cruz Highway

(Costinasd from pass I2)

by the same method. These opera-
tions are undertaken as infrequently
us practicable, allowing the prepara-
tory work to run several weeks be.
tween pours of econcrete, in order to
reduce interference to publie traffe
as much as possible.

No work is permitted on Saturdays,
Sundays or holidays that eould inter-
fere with traffie flow, as the narrow
roadway is at best considerably below
demand. It is anticipated the
projeet will be eompleted in August,
1940. Heafry Moore Company and
Fredrickson Watson Construetion
Company have the contracts for both
units of the projeet.
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Cement Experiments Through the Ages

By LESTER C. MEDER, Assistant Physical Testing Engineer

The following is the second of a series of articles on the history, manufacturing processes, testing, and types of
Portland cement. The first article briefly summarized the history of cement, the winning and preparation of the raw
materials up to the stage where they were ready to be burned into cement clinker,

IGURE 1 shows n typical flow
sheet for the entire manufac-
turing process. Figure 2 shows,
in detail, the temperatures developed
and the reactions or changes that

take place in the kiln.

By following Figure 2 along with
the text, it will be possible to get a
elearer picture of the process.

As mentioned, a slarry of the
raw materials mixed with 30 per
cent to 40 per cent of water enters
the kiln. As this slurry moves
slowly forward, motivated by the
rotation of the kiln, the dryving
miterial is pieked wp by chains
that assist in transferring the heat
from the ignited gases to the mix,
therechy aiding in the evapora-
tion of the free water.

As long as there is an appreeiable
amount of {res water present, the
temperature ean not rise above 212
degrees Fahrenheit, the boiling point
of water,

After the free water has all been
evaporated, the temperature of the
mass rises rapidly to B840 degrees
Fahrenheit, at which temperature
the magnesinm carbonate is eal-
eined, with the loss of carbon diox-
ide, a gas.

As this compound is an impurity,
and present only in limited amounts,
it affecis the heating rate but little.
As the temperature increases bevond
this poiut, the chemically fixed water
in the clay is driven off, and there is
# definite change in that material,

When the temperature of the
mnss reaches about 1660 degrees
Fahrenheit, the limestone is decom-
posed or ealeined with the loss
of earbon dioxide, or chemienlly
speaking—

CaCO,-+heat— (nO+CO,,
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As the elay and limestone are
being broken wup, they are con-
stantly recombining with each other
to Torm new compounds. At first
the spesd of these reactions is

slow, but as the temperature in-
ereases, the reaetion speeds inerease
greatly. It must be remembered
that while the silica is very inae-
tive at low temperatures, it acts as
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a strong acid anhydeide at high
temperatures, and readily combines
with the lime which is basie in
character. These reactions form, in
turn, the mono-caleinm silicate, then
the di, and finally the triealeiom
giliente, At about the time these
reactions ure progressing, some of
the caleium oxide is reacting with
the aluming and iron oxide to form
the caleium aluminates and ealeium
alnmina ferrites that can be petro-
graphieally identified in ecement
elinker, These renctions ean be
readily followed by reference to
Figure 2.

Contrary to popular beliefl, the
raw materials are not completely

Fahrenheit. At this point there
is & considerable shrinkage, kuown
us the *“*Napcken Shrinkage,’' and
named after the first observer,
Nacken. At this point, a ring of
the material adheres to the wall of
the Jiln, and forms a semibarrier
by eementing or sticking to the
higher melting point ecompounds.
This is known as the **liquid ring.™

The pereentage of mell is roughly
proportional to the amount of iromn,
alominmum, magnesinm  and  alkai
oxides present in the mix.

As this mixture of 30-40 per cent
sticky liguid with 70-60 per cent
solid materials moves slowly to-

the secondary gases, or the cold air
entering the kiln direetly. This
rapidly ecols the elinker, At the
point. where the liguid freezes, or
solidifies, there is formed the “nose
ring,”’ a semibarrier similar to the
liquid ring deseribed above.

The formation of these rings some-
times causes considerable trouhble,
partieularly when the eclinker is
being made from a mix that con-
tains considerable fluxing material,
or low melting oxides. Ring forma-
tion or growth can sometimes he
pontrolled by adjusting the length
of the fame If this fails the
“noge ring'' can be spaded out
mapnally by the use of heavy

melted in the manufacture of :ri?;d mgwmfjl::h:x:ﬁ:;f c::m r.l:: steel spades with long handles, and the
clinker, In faet only a small per Aution.  The alhskared ko liquid ring ean be shot out by heavy
S complet A projeetiles fired from a special
centage  of nutfﬂnl‘ is a_emllr rial then passes out of the influence large ealiber gun. In extreme cnnesl
melted.  The first indication of  of the primary pases, or gases from thag il mugtu fa stopped, cooled
melting oecurs at about 2300 degrees the flame, and into the influenee of !
(Continted on page 20)
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Typical stretch of recently

realigned highway between Lake Britton and Burney Falls on Sierra Way.

icturesque Forest Highway

By E. J. BASSETT, District Office Engineer

ITH the ecompletion of the
California Forest Highway
project on the Mt, Shasta-Mt.

Lassen National Forest Highway,
from a point 5 miles north of the
Junetion of Btate Highway Routes 83
and 28 to a point nmear Cayton, the
last link of Forest Route 77 was made
available to the public.

This route is the most wmortherly
section of the Sierrn Way, a scenic
highway, which, when eompleted in
its entivety, will follow the Sierra
Nevada Mountaing from Mt Shasta
City to a point near Bakersfield,
affording ingress to a great variety of
recreational areas for those secking
pleasure trips, hunting, fishing, snow
sports and rest. Tt will make necess
to the Lassen Park loop in Linssen Vol-
eaniec National Park much casier for
visitors from the north and north
edst,

Consisting of three separate con-
tracts, construction on California For.
est Project T7.], wuos started in
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Aungust, 1937, when the contract for
grading the 5-mile unit was awarded
to A. Teichert & Sons, Ine., of Sacra-
mente. The work eonsisted of grad-
ing a 30-foot roadway preparatory to
snbgequent surfacing operations, in
volving the handling of 142100 cubje
yurds of roadway excavation and 15.-
0N} eubie yards of imported borrow,
the latter being used prineipally over
short sections of shallow fills where
it wus impracticable to use the heavy
rock excavation eommon to this vol-
sanie region.

In addition to the grading items,
drainage structures consisting of cor
rugated metal pipes varying from 18
to 36 inches in dinmeter were placed
thronghout the project

BRIDALE CONSTRUCTED

A reinforeed concrete rigid frame
bridge with & span of 8842 feet and
a clear roadway of 24 feet was con-
ptructed soross Cayvion Creek. The
hand-rail is of redwood timber sop-

ported by conerete posts cast with the
eurb,

The grading project was ecompleted
in July, 1938, at & coat of £128 991.24,
including engineering. Boyd E. Syl-
vester, Chief Euginm-ring Inspector
Superintendent of the Bureau of Pub-
lie Roads, was Resident Engineer for
the project

During approximately the same
period, Project 77-J1, involving con-
struction of a steel bridge across Liake
Britton, an artificial lake formed by
the Paeific Gas & Eleetric Company s
Pit 3 dam aeross the Pit River was
in progress at a point known as
““The Narrows.”" Awarded to C. J.
Montag & Sons, of Portland, Oregon,
work was started in Auogust, 1937,
and eompleted in October, 1938,

The bridee, as constrocted, con-
sisted of two 40-foot approach spans
and a H00-foot steel span made up of
a 100-foot anchor arm at each end,
two T5-foot cantilever arms, and a

(Continuasd on page 2E)
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Upper—MNew bridge acrons Lake Britton. Lower—Looking nerthwesterly down grade towards Pit River Bridge across Lake Britten
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Highways Need More Federal Aid

property which is to be benefited is
destroyved. A revenne bond issue
through private eapital is likewise out
of the picture,

(AR TAX REVENUES LARGE

What is wrongly referred to as a
“gas'" tax, we look upon as a serviee
charge for the use of the highways.
The servieo charge for the use of our
highways produces annually in Cali-
fornia approximately &17,000,000 to
the Federal Government. This service
charge as represented here is paid by
the population largely in the low-
income brackets,

The Federal Government eollects
nationally a total of &300,000,000 to
£350,000,000 annually from this “*gas
tax’ or serviee charge on the use of
State highways, exelusive of the Fed-
eral excise tax, which the motorist
pays on parts, tires, oil and other
commodities, This service charge is
willingly paid, the same as the State
servioe charge, for the use of roads,
provided this fund is used exclusively
for the improvement and develop-
ment of onr highway transportation
system,

We are all penalized for diversion
of highway funds by the Federal-Aid
Highway Act so that all this money,
ginee the passage of the Hayden
Cartwright Act, goes into the highway
transportation system.  We in Cali-
fornin, by constitutional provision,
ean not use it for other purposes,

The great need in this national sys-
tem, and particularly in metropolitan
areas, wonld seem to justify an ine
erease in the Federal Aid to the States
rather than discussion of a deerease.
It is only fair and just that the Fed.
eral Government use these funds in
the development of this system. This
is practically the only successful pay-
as-you-go transportation enterprise in
existence and this development ean go
on 08 8 pay-ns-you-go proposition if
the Pederal Government sees that this
great servieo charge fund gets back
exclusively into the transporiation
Eyslen,

The State of California has con-
tributed to the ederal-Ald High-
way System sinee 1926  approxi-
mately  #85,000,000 for right of
way, #f the same fime receiving

[ Twenty-six]

(Cantinuad from page 1)

Federal Aid of approximately
£95,000,000, These figures are ci

to show that, while the popular belief
is that Federal Aid is on the basis of
n 50-50 ecooperation, the eontribution
for right of way is a real finanecial con-
tribution to the building of a national
syatem of highways, Other States
have had similar experience. We feel
that the Federal Government is doing
a great deal for us and it is not set
forth to show we are not appreciative
of it but to show the actual situation
and the financial relationship between
the State and the Federal Govern-
menis.

In most States the greater portion
of the pasoline tax originates with-
in the cities, beeause of the larger
registration in these urban areas. In
the ease of California, this State con-
tributes from the one-cent Federal
gasoline tax a total of 34,000,000
biennially or #17,000,000 annually
and receives returns from Federal
highway aid some 8,000,000 anmually
(4-year average 1938-1941 fiseal
years).

METROPOLITAN MROBLEM

We recognize the fact that we must
have & national system and we are
not eriticising the return to States
which receive less than they produce,
but we do feel the spread is a little
large unless we can have some relief
from the Federal Government toward
aur metropolitan problem,

Now we are ssking that, in these
metropolitan areas, the Federal Gov-
ernment askist in bringing about a so-
lution of a problem that no Stute or
city can solve by voting property
bonds. The handling of this solution
ghould be through the proper road or-
ranizstion of the Federal Government
in coordinating its entire Federal Aid
Hystem, of which thege conneeting ity
streets ars an integral part, Further-
more, unemployment, to a large ex-
tont, exigts in  thess metropolitan
areas, and money spent in this man-
ner would bring aboni much relief.

In our opinion, Federal Aid has
been of mutunl assistanee From the
standpoint of both the States and the
Federal Government, We are mak-
ing full use of Federal Aid in plae-
ing approved projects under contract.

As the appropriations become avail-
nble, we will show a favorable record
of expenditure of these funds by the
time the next appropriation is anthor-
ireddl by Congress.

PLANNING BURVEY

California is faced, like many of
the other States, with the problem of
obsolescence of our highways due to
inerense in the speed of the motor
vehicles, the inerease in numbers, and
our inerease in populatien, to a minor
extent. The United States Bureau of
T'ublic Roads, now known as the Pub-
lic Roads Admmistration, eooperated
in n state-wide planning survey eover-
ing a sindy of the entire system.

The facts developed in this study re-
vealed that, npom the completion of
our present State system, replacement
of the rural State Highway System,
due to obsoleseence and depreciation,
is falling behind at the rate of 151
miles of read surface and 38 bridges
each vear. The guestion i8 a serions
one, involving this eonsideration, as
well #s one of multiple lanes to care
for the ineressed traffic volume and
imereased population.

Roads in California, as in other
States, are of national importance.
Recently, the Army took over part of
our system south of San Franciseo for
Army muneuvers. This road south of
Ban Franciseo in the Santa Crox area
was temporarily elosed to public use,
which shows the importanee of high-
ways in a national defense plan, This
road is A part of the Federal-Aid
Highway System and was constructed
with Federal and State funds. This
indieates the part played by a well-
Inid-out system of highways in maneu-
vors which the Federal Government
lius seen fit to inaugurate,

The secomd inctallment of Mr, Purcell's
article will appear in the June ifsve of Ei
magazine.—Ed,

Tencher : “"Who ean tell me what the for-
mur riler of Russin was onlled 3™

Clngs (in vnison) ; "Tear”

Tenacher ! "Correel ; und what was his wife
o | el §°°

(Nuss ;. "T'enrinng.”

Teneher : “What wepe the Tear's children
called ¥

There woe o pause and then o timid voiece
in the rear piped up @ “Ueardines,”
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Highway Bids and Awards for the Month of April, 1940

BUTTE COUNTY —Acrogs Butie Creck
overflow, about 12 miles northwest of Big
constructon of a reinforced concrete slab
bridge, District 111, Route 45, Heoction A,
C. A. Dunn, Klamath Falls, Oregon, $15
E'!ﬂ'.i’ .'!:.nglr.ereui1 Lh‘l.1 ‘wm‘:mnenm 21, E'Iﬁ
Cﬂntl‘ﬂ.{!t awarded to M. A, Jﬂnkiﬂﬂ. Haora-
metto, 16,391,

BUTTE AND TEHAMA COUNTIES—
Betwean Pine Oreck and Binger Clreel about
0.5 mile to be graded and surfaced with
plantmixed sorface. Dhstriet I1T, ‘Route 3

ections DLA.  Piaxza and Huniley
Jose, $1T.1583. Contrnct awarded to f‘;]um]c
2, Wood, Lodi, 514828

GLENN COUNTY—Acroess Sacramento
River Overflow, one mile east of Butte Clty,
construetion of & reinforced concrete slab
bridge, Tdatrict 111, Route 45, Section ),
Harold Bmith, 8t. Helena, $13.255; . A,
Dunn, Klamath Falls, $13.545 Contract
FWﬂrdE'I'l to M. A, Jenkins, Baeramento, §13,-

KEERN COUNTY—Ar warions locations
between Mojuve and Ricardo and between
4.6 milez and 4.3 miles west of Mojave
H]J'Ditt B4 miles to be graded and sur ol

ant- mlxed surfpeing., Disteiet IX,

I{Em foumt ILanTH 23, 58, Bazich ﬁfl:ﬁ,
Torrunes, ',nﬂ' E. L. Yeager, Riverside,
65,182 ; K. E. Hazard & Sons, San Diego,
718 Vallay Construetion Co., San Joue,

TH008. Contract awarded to G, W, Hilis,
Karth Hollyweod, 60,023,

LOS ANGELES COUNTY—On Rose-
mead Bivd., between Fairview Avenne and
Tacksley Dirive, abont 0.2 mile roadbed
graded, stirfaced with plant mix and road-
mix and surface treatment, Distriet VIT,
Route 168, Section . A, 8, Vinnell Co.,
Alhambra, $9,808; (Geo. 1. Bock Clo., Lo
Angeles, 88084 Dimmitt & Taylor, Los
Angeles, 10,074 ; Griffith Co., Los Au.geiea,
FLO347, Contract awarded to Vide Kovacs-
vieh, Bouth Gate, §6.408,

LO8 ANGELES COUNTY—0Over Arroyo
Heeco Parloway at Meridian Avenue, 8 reln-
foreed eoncrete bridge to be constrocted and
the appronches to he paved with pnn:]unﬂ
cement conerete,  Distriot VIT, Route 2006,
S Pas, Osecar Oberr, Loz Angeles, 222413
J. E. Haddoek, Lid, Paam‘lena $22,41’1;
Olerer Bros. Los Angpleg 220 1h: Wm T,
Dristeli, Los é.nne!c-q.. M’{Hr'. Row Cone
striction Co., Pasadens, !R:_',-.,'i'ﬂﬂi: Cantract-
ing Engineers Co. Los Angeles, 324320

Carle Bongiovanni, Los Angeles, $24 855
Dimmitt & Taylor, Los Angeles, PO -
A. B, Yinnell Co., Los Angeles, 225012
Brerts & Twnn, Lios Angeles, 520444

Clade Flsher Co., Los Angeles, =274002;
Chag. T, Thorfman, Tos Angeles, $27.700;
Frid B Potts Co., Loa Angeles, 828652 V,
L. & W, B, Tacobgon., Lot Angeles, 320079
Baruch Corp., Los Angeles, 8308185 Con-
Eﬂﬂ' awarded to J. 8, Metnzer, Toy Angeles,

MARIN COUNTY—Batween Myrtle Ave-
nne in San Rafael and San Quentin Wye,
ahout 1.2 miles tn he graded and surfaced
with planl mixed surfacing,  Distriet TV,
Route 1, BRI. A, G. Raisch, Ben Francizen,
$184,735; Tee . Tmmel, Berkeley, £177.286 ;
M. I. B. Construction €., Stockton, $147.°
186 : Guerin Rros, San Franeleeo, £159,004.
Contraet awarded to Chas. L, Hurney, Ban
Francizco, 5131259,

MENDOCING COTUNTY —DBetween Out-
let Creck aml Recves Oreek, ahout 45 miles
tn be sorfaced with plant-mived m:rfur-m.g
Distriet T, Ronte 1, Baction F. Tndependent
Constroetion Co., Lid, Gakland., 537902
J. B. Reeves, ""!-HLrnlll.ﬂu!n 280,842+ Cinnde
¢, Wood, Lodi, 547,057 ; ﬂrnngs-a Bros,,

Btockion, $+2 215 Piazza & Huntley, Ban
Joge, $43,282: A, (. Raisch, Han Francigco,
$44,584; L. A, Brisco, Arroyo Grande, $48,
Ta6; B, A, Toerde, Ban Anselmo, $00,635.
Contract awarded to Marshall S, Hanrahan,
Merced, 36,136,

MENDOCING COUNTY-—Portions  be-
pween Wendling and Yorkville, about 2.5
miles to be graded and an armor uu:lt -
plind.. Ihztriet 1, Route 48, Bections B
Valley Construet ion Cu., Sun Jose, $I4ﬂﬁ?
Piombo Bros., Ban anvm. 578,511 ; J. L.
Conner  and Suns. Point Avena, ’QSHF',
Lonis Biesotti & Bon, Btockion, 08§
Harold Bmith, Bt, Helenn, $86,200; Guerin
Bros, Ban FPrancises, 387,388 ; Frederickson
Brog, Emeryville, $87402: Bebeomann &

Johnson and John Burman & Boos, Eureka, .

200,927 ; Chas. L. Harney, San Franecizes,
201,722 MeNutt Brothers, Engene, Ore,
$H"|!'“%. Contract awarded to Parich Bros.,
Haollywood, 873,525

MONO COUNTY —At Orant Lake, about
4 miles to be graded oand eoadinix surface
trewtment applisd, District IX, Route 111,
Bection A. Cloude C, Wood, Lodi, $60.441 ;
A, B, Virmell Co., Alhambra, $63,122 ; Bagleh
Bros., Torrance, $77,000. Contraet awarded
to Isbell Construction Co., Reno, §oi424,

MONDO COUNTY—HBetwern West Walker
River and Route 23, aboat 2.3 miles to be
graded nnd roadmix suerfece tréstment ap-
piied. Dhstriet IX, Route 13, Sectlon A.
Claude C. Wood, Lodi, 842,353 Ishell Con-
stroetion Co,, Reno, 343383 Rexroth &
Ttexroth, Bakersfield, 8450665 A, 8 Vinnell
Co., Allamben, 840,034, Contract awarded
ti Bazich Brothers, Torranee, $38,125

MONTEREY COUNTY—At Big Sur
River 20 miles south of Monterey, a rein-
foreed concrets breidge to be constrocted and
about 0.27 mile of approaches to be graded
and roadmix surface treatment applied. Dis-
trict ¥V, Houte 58, Bections F Behen-
mang & Johnson, Fureka, 334,714 Albert
H. Biemer & John Caredana, San Anselmo,
BR8P ; Caputo & Keeble, San Jose, 338 -
165; Trewhitt-Bhields & Fisher, Fresgno,
230408 ; Harry J. Oger, San Francigeo,
FIOER0: E, T, Lesure, Oakland, $41,234;
R. G. Clifford, Ban Franciseo, M.r.ﬂﬂf Grm-
traet wwarded (o Viclor [, & B,
Jaephson, Los Angeles, 832,773

RIVERBIDE COUNTY—Between Houte
19 and Banning, about 6.1  miles te be
grided and surfaced with plantmixed sur-
faeing on cement etabilized base, Distriet
VII, Route 268, Bections A Bau, B Ban.
Grifith Oo., Los Angeles, $150,224 ; Matich
Fros, Flsinore, 164,934 : Warren South.
weat, Ine., Toa Angeles, $168.250: Olande
Fisher Cp., Ltd, Los Anseles, S1G8,721:
Basich Bros., Torrance, B1T8687: Daley
Corp,, Han Ddego, 8179.155: V. R. Dennis
Constrwetion Co,, Ban Diege, S170316; AL
2. Vinnell Co,, Alhombra, £184 68117 Geo.
Herz & o San Bernardino, $104,022 Dim-
mif & Tarylor, Los Angeles, $205,320. Con-
Iﬂ?ﬁ nwnn‘]n-rf to Deswald Bros, Los Angeles,

I-'!!l

HJLI"HAMFINT{'I COUNTY—Ratween
Tsleton and Walnut Grove, about 8.1 miles
to be graded, existing pavement widened
with ernsher ron hase nnd portions reswe-
faeed with plaut-mixed surfacing. Dhstriet
I1T. Route 11, SBeotion Th . R. Repves,
Racenmento, $62500: BE. A. Forde, San An-
relmo, $65,772: Healey-Moore Co.-Frederick-
son & Watsen Constraction Co., Oakland,
260,701 ; Tee J, Tmmel, Berkeley, S67 302
M. J. B, Conatrnetion Co., Stockton, 508,
A0l Tondenendent Constroetion  Co,, Tid,,
Oakland, $60.454 ; A, Teichert & Son, Bpern-
mento, FERATO: A, G, Raisch, San Fran-
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A5 MacDonnld & Kahn, Ine,

pigeo, H72124 ; Chas, L. Harney, San Fran-
eisco, 277040, Contract awarded to Jones
nnd King, Haywared, $61.612.

BAN DIERGO COUNTY—Acrose San

Diiego River near Lakeside, a reinforeed con-
crete Dbridge 1010 feet in length to be con-
prrnetad.  District X1, Route 18, Section
B. M, H. Golden, HSan Iiiegn, S50.4685: V.
. Dennia Construction Co,, San Die 349&
431 : Sorlal & Bishop, Long Beach, 305
Byerts & Dunn, Los Angeles, 07 784: A,
Hoda & Son, Olhlnud BORAG0 T, 8, Muzgnr
& Hon, Los Angeles, $‘i"'l,n{l1} Macon Con-
-:['rl.i.tlonLﬁ:l nn;_‘uatti:. R101.532: Con-
lmcung nrineers o o8 Angeles,
s iﬁ:'l.u]dnck Ltd.. Pasadena, ill’}\ﬂl1
927 ; lrr:EE'Ltll. & Co,, Los 1’s_||.g|!:|'|:-.vH ."Flll P
Clazlo Bongiovanmi, Los Angeles, 3181 532.
Contract awarded to B, G, Carrol & Harry
L. Foster, Ban DHegn, $89,132,

SHASTA COUNTY—A reinforced con-
crete bridge sand approaches acrosz Olney
Creelr, 3.6 miles gouth of Redding to be con-
structed, Distriet 1T, Route 3, Section A.
Seheumann & Johnson, Eurelas, 516,736 :
F. E. Smith, Burelka, $16,848: Harold
Smith, 8t. Helenn, $17028; R. M. Price,
Huntington Park, $17,126; Jumes F. Ander-
pon, Vienlin, S184006; A, T. Becketr, Onk-
land, 820,192 Coutract awarded to A,
Frederick | Anderson, Oakland, $16,435,

HHARTA AND BISEIYOU COUNTIER
—Hetween Antler and Dig Canyon, abhaut 32
m:laals_{ u:reenmﬁﬂ to be stock piled. District

oute 2, Sections G,Dh Hein Bros,
Basalt Co., Redding, $13,253%: Hayward
Building Material Co. J.'l.ﬂ.lﬁ‘l IF
Contract awarded to éhea & Hﬂ:lw H:‘m‘-
thorne, Nevada, $11,453

ROLANO GDTTNTY—-E-unHLructing hiEh_
way embankments on virious sections bhe-
tween 1.2 miles north of Rio Vista and
Ryer Island Ferry. Distriet X, Toute 80,
Bection A, Clauwde €, Wood, Lodi, 25,320
O, C. Bteele, Rio Vieta, 35,390: Sheldon
(Hl Ca., Suisuu, 35,630, Contract awarded
to Crranges Brow, Btockton, £56.520,

RSOLANO COUNTY—Construet one ferr
ramp and repair Terry hull at Cache Sloug
and eonstruct two ferry ramps and repair
ferry holl at Steamboat Slough. Distriet
X, Routes 8k 100, Reetion A A, Pomeroy
Sinnock, Stockton, 89,400 Frank . Han
Franeisco, 213002,  Contract awarded to
F, Kans, Stockoon, 27,083,

TEHAMA COUNTY —HBetween Red Bluf
and six miles north about six miles to be
rraﬂerl anid surfaced with o cement stabilized
ase nnd o plant-mixed soefecing and oo
reinforeed concrete hridges to be congtrocted,
Diistrict 11, Houte 3, Seetion €,  United
Conerete Plpe Corp., Los Angeles, 52174585
Fredevickeen & W enthmnk Bacramentn,
B21RG82: Henfey-Moore Cn., Fredrickson &
Watson Construcbon Co {]nk]nnd 223 .
TH: Granfield, Farear &hrlm San Fran-
cisoo, $297887: A, Telchert & Son, Ine.,
Bacramento, $288 477 The Utah Construc.
tion (o, San Franciscn, 2249877 ; Eaton &
Bmith, San Francisco, S500TP6: MeNutt

Engene, Oregon, 8207,004. Conirict
nwuu{lv to  Jonea & King, Hayward,
10,001,

YOLO OOUNTY—Cansewny neross Yolo
Hy-Paes about & miles west of Sacramento,
the sonth half to be redecked. DHstriee TTT,
Route 6, Bection B. BE. B. Bmith & N. M.
Ball SBons, Berkeley, 5115479: M. JT. B,
Construetion  Ca.,  Stockion, £118,545
Heafer-Moore  Co-Fredrickson & Wamnn
Construetion Co., Dalkland, $119.887; Cam
el Construetion Co, ﬂ-urr:mrntr_r, 2119,
Han F'ru.u-
eisen, S125.192. Contract awarded o Lee
J. Tmmel, Berkeley, 8111,870,
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Highways Built
for Mobility
and Safety

[ Continued from page 1T7)

The analysis of 236 reported traf-
fie studies and the results aceom-
plished by ecorrective measures eom-
pleted, in so far as aceidents are
eoneerned, seem to indicate that se-
cidents have been redoeed mm these
definite locations approximately 36
per eent over the previous vear.

In many cases simple correetions
were made, the installation of an

DO YOUR SIOWING DOWN
ahead of intersection
NOT IN IT = PICK UP SPEID
WHILE PASSING THROUGH

YOULL MAKE
BETTER TIME

with SAFETY

National Safety Council

additional sign, more definite and
earefully planned siriping, the in-
stallation of lights or sionals eor-
rection in surfacing ehanges in
alignment and grade, installation of
guard rail, changes of supereleva-
tion on eurves so as to make Il more
easily traversed, installation of
channelization, and, in two eases, the
mere trimming of trees has elimi-
nated hazardous, blind loeations

Experience writes the definition of
traffie safety for the highway engi-
peer, The Califormia Division of
Highways is utilizing all the expe-
rience available, deriving that ex-
perienee {rom earveful observation
and detniled sindy of aceident rec-
ords,

The Division of Highways is com-
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Picturesque Forest Highway

fContinned from page T4}

150-foot suspended eentral span. The
lower ehords of the eentral seetions
were designed in the shape of an arch
for appearanee,

Exravation for the four piers was
accomplished through the vse of steel
sheet piling, unwatering being aceom-
plished with eleetrie and sas pumps
Piers were founded on solid roek ex-
cept for ene small gravelly area where
steel rails were driven as an added
precaution. Conerete was placed
under water by means of bottom
duomp buckets nsing a Class ** A" mix.

The anchor piers of reinforeed con-
erete support one end of the approach
spans. The two main piers, also of
reinforeed eonerete, were founded
under water with the deek level 67
feet above average lake level. The
deck 18 of ight-weight remforesd eon-
erete with n 24-foot elear roadway
and two 2.56-fool sidewalks,

The ereetion of structural steel was
handled by means of a high line con-
sisting of n 1}-inch main eable with
an  A50-foot span. Practically all
members were erected in pairs using
i heavy timber spreader. The two
halves of the suspended span were
placed as cantileversd eontinnations
of the cantilever arms. The tension
in the top chords and sompression in
the bottom chords set up dorme this
operation were earried aeross the
ends of the suspended span by jacks
set in telescopie ehord members The
jueks were set in & neotral position
when the telescopie members were
erected. However, little jacking was
necessary, the central points meeting
very well as the steel lay. Priming
up of both ehords in both trusses was
done within a few hours and the jacks
released, eonverting the eentral 150.
foot section of steel Into a simple sus-
pended span. The placing of the
steel strociure required 5 weeks

The eost of the bridee structure
was $201491.22, ineludine engi-
neering.

Mr. H. P. Hart, Associste Strue-
tural Engineer for the Burean, was
Resident Engineer.

mitted to a program of the construe-
tion of safe highways for earefunl
drivers within the limits of the
Funds available—as provided by the
motorists of the State.

TWELVE MILEE OF ROAD

The third and last unit of construe-
tion, California 77-E5, HZ, J2, eon-
sisted of the surfacing and sealing not
only of the Lake Britton seetion, but
two adjacent umits to the north of
Cayton. This projeet eovered 122
miles in all, 5.0 miles of which were
on Seetion J

This work involved the placine of
a 5-inch compacted base course eon-
sisting of 2-inch heavy crushed rock
over the full snherade section; a 3-
inch ecompacted erusher.ron surface
cotrse; and a hituminous surface
ecourse consisting of 25 pounds of
$-ineh erushed rock and 22 gallons
090-95 liguid asphalt as the first appli-
cation, and 10 pounds of $-inch
crushed roek and .13 gallons of
asphalt ns the second application,
The full thickness of pavemeni was
used on  parking areas, road ap-
proaches, and on a foot-path at the
southerly end of Lake Britton bridge,
The hituminous treatment was ox-
tended to roadway dykes at various
loeations,

Om the remaining seven miles of the
project where o base course had been
plaged under previons eontracts the
surface conrse and surfoce trestment
only were applied. Final cost figures
are not at present available, but the
bid sheets indieate that the ecost
approximated §106,635, exelusive of
enginearing.

Hemstreet & Bell, of Marysville,
were the contractors construeting the
project. Mr. J. E. Wood, of the
Bureau, was Resident Engineer.

UTAH ASKE FOR MAGAZINE

The State of Utsh
State Foad Commission
Salt Lake City

Mr. Frank W. Clark, Director,
California Highways and Public Waorks,
P. O. Bex 1489,

Sacramants, California.

Dear Sir:

| would be very glad ts have my name
placed on the mailing list and receive the
California Highways and Public Works
magazine, as published each month.

Very truly wours,

L. WENDELBOE,
Mgr. Planning Survey.
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The Evolution of Cement

(Continued from page 243
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This is a typical California cament plant situated at Redwood City

down, and men sent in to break oot
the mass,
FROCESS AND REACTIONE

A summary of the proeesses and
reaetions:

1. Evaporation of free water,

2, Dissoeiation of magnesium
carhonate,

3. Release of eombined water
from the elay.

4. Dissociation of caleinm car-
bonate.

5. Combination of
clay.

lime and

or, briefly drying, heating, decom-
position, and reaction.

As the elinker reaches the end
of the kiln it falls in a fierv ecas-
cade of small particles ranging
from dust to fwo or threes inches
in diameter into the clinker eooler.

There are two fundamental theo-
ries that pgovern the method of
cooling, One theory is that elinker
should be cooled as rapidly as pos-
sible.  Rapid cooling is aceom-
plished by guenching the clinker
with great drafts of cold air, or

cascading it in revolving steel eyl-
inders eooled with a spray of cold
water, In other cases 1t is dumped
in piles from buekets on endless
chains, to be lightly sprinkled with
water, and in extreme cages it is
quenched by dumping into water,
from where it is dragged by con-
veyor bueclets,

The second theory is that the
elinker should be eooled as slowly
as possible in order that erystal
gompounds may eome more com-
pletely to equilibrivm. In earrying
out this theory, the clinker is
dropped into a secondary kiln and
the temperature is raised by a par-
tially atomized oil flame which
wenerates a strong reduncing atmos-
phere, The reducing atmosphere
materially  lowers the softening
point of the elinker and allows
high temperature reactions to con-
tinne. The elinker enters such a
eooler at about 2450 degrees Fah-
renheit, remaing in it about an
hour, and is discharged at about
1850 degrees Fahrenheit. At this
stage it is lightly quenched with
water, and then stockpiled.

When all operations are properly
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eondneted exeellent cement 15 made
under either of these widely diver-
gent cooling methods. The propo-
nents of each method elaim ecer-
tain  advantaces  in subsequent
grinding., Hasier grinding means
cheaper grinding, and as elinker
grinding is perhaps the second most
expensive process in cement manug-
faciure, any reduction of the cost
of this operation is of major im-
portance,

After the cement passes through
the eoolers it is stockpiled for stor-
age until it is ground into cement.

Thiz is the second installment of Mr. Meder's

article on cement, A third ame will be fob.
lished in a later fixue—FEd,

FAULT FORMATION AT FRIANT

A fault formation uneoversd in the
gouth bank rock at Friant Dam site
has resulted in a change of plans
which calls for an additional 30 feet
of exeavation in the south river bank,
just above the river diversion flume.
Hince erection of the conerete placing
trestle depends upon the bedrock
depth, this change may delay con-
struetion of the trestle to some extent.
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Progress in Research as Applied to
Maintenance of Bituminous Surfacing

By F. N. HVEEM, Senior Physical Testing Engineer, Materials and Research Department

Research: Studious inquiry; usually oriti-
cal and exhaustive investigation having
for its ailm the revision of accepted con-
clusions, in light of mewly discovered
facte—Webster's Dictionary.

search work is not necessarily
limited to lshoratory investiga-
tions,

A study of the relation between
research and maintenance of bitumi-
nous surfaces may at first lend to the
conelusion that, strictly speaking, or-
ganized research is not often aimed
directly at solving the problems of the
maintenance mun. The maintenance
man ig nsually a mueh harassed and
busy individual, confronted with un-
Hmited problems which loudly de-
mand time and money for their
solution. With a chronie shortage of
funds and an endless task to perform,
it is not surprising if he seems to
have little time for theoretical consid-
erations. Henece, for the most part,
maintenanee methods and operations
are the result of experience gained
through trial and error,

However, a broader consideration
of the purpose of research indicates
that, in the end, almost the sole pur-
pose in seeking improvements is to
reduce the cost of maintenanee, He-
search is, of course, only a search for
more sutisfactory results, and the
term  *'satisfactory’’ implies, for a
pavement, durability and minimum
maintenanes axpense.

Therefors, the researcher may beonly
a nuisance to the construction man,
as innovations and changes in pro-
eedure are often troublesome and ex-
pensive. The only justifieation for
any Added expense must lic in a
eommensurate rednetion in mainte-
nanee cost. This does not imply sub-
stitution of a more expensive type of
pavement, only that improving the
quality of a pnrtienlar type might at
times involve some additional ex.
pense. It is realized, of course, that
really effective research should reduce

IN THE following discussion, re-
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both eonstruction and maintenance
eost, and make everybody happy.
Therefore, a disenssion of the effect
of research on maintenunce ean right-
fully inelnde all research related to
the constroction of highways. Dis-
eussing the progress under separate
headings, the first consideration is

(1) Bubgrade Difficulties. The
need for adequate foundations has
been emphasized by 80 many writers
that one only states the obvious in
stressing the peed for good subgrades,
While engineering opinion may differ
widely on many subjeets, there is no
argument on this point.

The obvious need for roadbed drain-
nge has brought about the construe-
tion of side ditches, which, while
Frequently effective, are very expen-
sive in heavy cuts, and nsnally repre-
sent a traffie hazard, Research has
shown, furthermore, that ground
water does not always obligingly flow
down hill, and therefore drainage by
gravitational flow is not always pos-
sible,

The impossibility of draining out
capillary water has led to another
line of attack; namely, the stabilizing
of adverse soils s that they will not
be readily affected by water, The
term ‘‘soil stabilization’' has become
nbout as all-inclusive and generally
vague as the term ' good engineering
practice.” That term has been cast
as a sort of mantle of respectability
over many & doubtful practiee.

In ity simplest form, “*soil stabiliza-
tion'' is a judicions combination of
existing natural =oil, sand, gravel, or
stone,

Another angle, largely investigated
and developed by organizations seck-
ing outlets for commercinl produets,
invalves the addition of artifieial in-
gredients such as road oils, emulsions,
portland cement, sodinm and ealelum
salts, The intent in each case is io
preserve some desirable state of equi-
librium. Bituminous materials and
portland eement are added to provide
a water-resistant mixture that will

not soften or lose supporting power
from water saetion, The use of the
varions hygroscopic salts is based on
the observation that many soils have
satisfactory stability with a eertain
optimum moisture content,

Laek of support undoubtedly causes
more road surface failures than any
other one eaunse, Lack of support is
nsnally duoe to two factors: first, the
existence of a soil which is readily
lubrieated by water; second, the
presence of moisture to provide the
lubrication. Water may enter the
subgrade either by eapillarity or by
penetration of a porous wearing
surface.

The placing of seal eoats to prevent
the entrance of rain and smow water
may ot times defeat its ultimate pur-
pose, ns many older roadbeds of loeal
material or water-bound gravel have
reached a satisfactory equilibrinm in
which the moisture rising from the
subsoil is dissipated by evaporation
at a rate which prevents undue ae-
ecomulation. 1f this evaporation is
stopped by a tight seal coat, moisture
may aceumulate beyond the capacity
of the soil, and an unstable subgrade
or bituminouns mixtore may result,
It shounld be realized that water in
the vapor state iz of much greater
renetrating capacity than the liguid.
saboratory experiments have been
made in which dense graded hitumi-
nons mixtures were placed in satur-
nted sand, one specimen being eovered
with a =eal coat and one left un-
treated. After one month’s exposure
in the open air, the specimens were
tested for stability. In every ecase,
the briquettes covered by a seal coat
were less stable than those without
seal. Furthermore, even though the
segled specimens had all suffered a
loss in stability, they did not contain
maoisture greatiy in exeess of the un-
senled specimens.

The existenee of a reservoir of en-
trapped moisture beneath pavement
klabs is evidenced by the profusion
of plants on either gide of the high-
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ways in some of the arid regions.
This fact leads to the speenlation as
to whether plants might not be wtil-
ized as wieks to draw the moisture
from soubgrades. Tt seems to be a
problem for the agricultural expert
or arborienlturist,

Resilient subgrades also produce
pavement distress, and this eondition
18 not so readily detected. Such soils
will often show no definite breaking
or rupture of the surface; neverthe
less, continued bending and flexing
of the pavement slab may develop
surface waves or ripples in bitumi-
nous pavements which would be
entirely satisfaetory over a rigid
foundation.

(2) Base Oourse Faunlts. The
chief eause of trouble in base courses
iz undoubtedly lack of thickness.
Lack of funds has made many engi-
neers tend to reduce or hmit depths
of base construction ; while there may
have been fow ecnses that eould be
classed as over-design, there are many
more eases where the hase course is
inadequate,

Another sonree of base failures is
the use of elean roek over mud sub-
grades, which has often resulted in
a complete lobrieation of the base
material ; it is believed, however, that
this error is not made so often of
lnte years.

It ig, of course, trues that test
methods and specifieations originally
established from research work ean
beeome outmoded with changed eon-
ditions, and may ultimately consti-
tute liabilities rathor than assets. For
example, fifteen or twenty vears ago,
water-bound gravel or erushed stone
econstruction was widely used, and
designed to ecarry traffie without
further treatment. [t was, of course,
essentiaol for horse-drawn traffie that
gravel roads be bound up tightly;
henee materials needed eementing
valug, The need for high cementing
value is no longer important, and in
many cases the requirement ean be
dispensed with entirely, Failures in
ecertain gravel or ernshed stone bases
can be charged to the attempt to meet
the cementing value requirement.
There is danger in the use of clay
types of binder which may lubricate
the stone when moisture contents are
high.

(3) Aggregates Best Adapted.
Sinece the early beginnings of bitumi-
nous construetion, ideas about min-
eral aggrogates have undergone some
change. Tt i8 no longer considered

sufficient or even essentiul to specify
that an naegregate shall be hard,
sound, durable, and well pgraded.
While it is true that durability is re-
quired, it is realized that durability and
hardness are not necessarily synony-
mous, and the term “‘ well-graded'’ is
rather indefinite, The open-graded
and macadam types of construction
require comparatively hard sggre-
gate, but this requirement is of little
importanee in a dense-graded type of
construction.

An important eontribution of re-
search toward reducing the problems
of maintenanee has been demon-
stration of the faet that mineral ag-
gregates have widely varyine surfiee
characterisiies which affeet their ea-
pacity to retain an oil film in the
presence of water, and which may
affect the stability of the mixture, In
the early days of bituminous con-
struetion, many of the failures were

rded as mysterious, and were the
subject of mueh controversial discus-
sion. It was customary to appland
the fortunate engineer who chaneed
to be in charge of work which turned
out well, and to greatly eriticize less
fortunate individnals who were try-
ing to eonstruet oil roads with ma-
terials whiech, in the light of present
knowledge, were definitely unsuited
for the purpose.

The researcher has uncovered a
great many fucts about mineral ag-
gregates which were unknown ten
years ago, one result being to place
the blame for certain failures where
it belongs; not on the head of the
hapless engineer or superintendent in
charge, but on the type of mineral
nggregate usad. Many aggregates are
definitely unsunitable for bituminous
econstruction due te their tendency
to lose asphalt in the presence of
water. These aggregates are elpssed
as hydrophilic, and should not be
used without protective measures,

Researchers throughout the world
are now busily engnged seeking more
effective or more cconomical means
for treating such aggregates and oils.
Progress is being made, but a great
deal of work remains to be done. In
the meantime, most laboratories are
trying to avoid unsatisfactory ma-
terials by accepting or rejecting the
aggregates and soils on the basis of
preferential wetting, swell, or strip-
ping tests, These measures have un.
doubtedly resulted in tremendous sav-
ings in maintenance costs. Most
states can eite experience with hy-
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drophilic aggregates, and their use
has invariably led to continuons main-
fennnee expense.

In fact, it is not impossible that
bitumincns construetion with lighter
pils wonld have been diseredited com-
pletely if this phemomenon had not
been recognized, There is reason to
believe that the use of oil in road
eonstroction was delayed many years
due to failures of this sort. The
petrolithic method, deseribed by Pre-
vost Hubbard in 1908, involved the use
of heavy asphaltie oil mixed with
loose earth and compacted with a
sheepsfoot roller. While some of the
projects were very satisfactory, others
failed, as may now be surmised, due
to the use of unsuitable soil types.
Apparently the method fell into dis-
repute as a vesult of a few failures,

Any discussion of the subject of
hydrophilic and hydrophobie aggre-
gates must necessarily beeome mueh
involved if the problem is to be
treated with any sort of fairness or
seeuracy, There are few people
qualified to speak with anything like
authority on the subject of free sur-
face energy, and the factors which
enconrage or diseourage the adsorp-
tion and retention of liquid films.

There are no simple means yet
available for eclassifying mineral ag-
gregates in terms of suitability for
bituminous construetion. Aggregates
may be identified according to petro-
graphieal or mineralogical eclassifica-
tions, but suitability for bitnminons
work does not parallel such group-
ings. Some generalizations may be
made, if it iz kept in mind that there
are frequent exceptions. For ex-
ample, reports from various states
and countries show that granitic roeks
may be either very good or eompara-
tively poor, The same is true of
limestone and most other types. Gen.
erally spealking, limestone, basalt, and
trap rock are satisfactory, while
quartz, chert, and rhyolite may well
be viewed with suspicion. However,
the only way to be sure is to test ench
individual material,

(4) Bituminous Materials. It is
difficult to ecite any important re
senrch applied to bituminoos mate-
rials whish has thos far borne definite
Fruit in the way of improved speeifi-
pations which will guarantee bitumi-
nous materials entirely suited for
the purposes of highway construetion,
Most of the present test procedures
have been in use for many years, and
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wers established for reasons which
are no longer important.

While there is almost universal
ggreement that existing standard tests
throw little light on the suitability of
otls and asphalts for road building
purposes, nevertheless it has heen
found to be by no means a simple
matter to devise aeceptable methods
which will approve all the suitable
materials and reject all the poor ones.
This problem is being studied and
investizated in numerous ways hy
practically every important highway
laboratory in the United BStates,
There is every reason to hope that
wa are rapidly approaching a time
when it will be possible to test a
bituminous material on the bazis of
quality rather than by identifieation
tests,

The most serious defeet in bhitwmi-
nous materials is lack of durability,
with consequent deterioration of the
pavement doe to eracldng, ravelling,
and disintegration. While the evi-
dence is often contradietory, there is
a certain amount of correlation be.
tween over-heating and eracking of
the asphalt in the refinery, and fail-
ure due to hardening and brittleness
om the road. Tests such as the Olien-
sis spot test, solnhility in petrolenm
ether, and many others, have been
proposed or adopted to eliminate the
less durable asphalts. It is so far
true, however, that asphalts which
reaet adversely nnder these tests have
in many cases a record of good serv-
ice performance,

The problem is being approached
from other angles. For example, Mr,
Benson, of Kansas, has exposed thin,
translucent films of asphalt to vari-
ous aceelerated weathering eonditions,
and observed changes in the character
of the film under high magnifieation.
Benson’s studies sugeest that asphalts
in the pavement may undergo an
alteration of structure deseribed as
eoagulation, which materially impairs
the binding value, This alteration
may be reversible, so that upon ex-
tracting from the pavement, or re
melting, the asphalt may revert to its
original strocture and the alteration
no longer be evident.,

Omne faet which adds interest to the
problem is that many bitnminons
pavements huilt twenty to twenty-five
years ago are still giving good serviee
with no eracking or failures, while
many recent jobs are in considerable
distress. This trouble is fairly wide-
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tempting to obtain high

an Wiemoriam

TRobert 5. Eggert

Raobert J. Eggert died at bis bome in
Sacramento, April 5, 1940, at the age
of 58, Survivieg are bis widew, Mry.
Edith Eggert, aund three sous. Ho was
a native of Archbald, Penusylvania, and
received By education im Ehe public
sehooly of that State,

In 1800, be started active work, betag
employed at verions classifications and
with several differemt comcerns, wutil
1921, when be took an engincering posi-
tiow with the Dividen of Highiweays,
becoming chicfly engaged in draftiug
wark in District I, In 1927 be trams-
Ferved to Distvict X as an engincering
draftsman, al wlich work be was ew-
popged until dexth,

In Bis work, Mr. Eggert was o bard-
waorking, conscientions employer, and a
faithful public servawt. He was o
loyal friend, boing well liked by bis
fellaw workers and apociates.

Midstate Chapter and District X of
the Division of Highwaeys feel the loss
of ity member and emploves, and do
herely express to bls widow and loved
ones our deepest sympathy for their
greal loss,

spread, and has been reporied by
many states,

At the present time, asphalt tech-
nologists are in agreement that, for
best resulte, hituminous pavements
ghould be made using as soft an as-
phalt as possible, nusing as much as-
phalt as possible without loss of
stability, and making as dense a mix-
ture asg possible. Tn past years, a
large proportion of bitominons pave-
ments became rough and wavy sooner
or later becanse of unstable mixtores,
nsnally due to an exeess of asphalt.
Stahility tests were introduced as a
cheekk om this econdition. Tt should
he emphaszized, however, that in at-
stability,
other properties may be saerificed
and mixtures produced that are too
dry and brittle to withstand the effects
of weather and traffie.

The relative merits of the numer-
ons grades of slow, medinom, and rapid
curing products is 4 snbject which
aonld lead to considerable discussion.
There apepars to be no point in
strongly adveeating the virtue of this
or that type of material over an-
other, inasmuch as satisfactory roads
have been built with moest all of the
available prodnets. It may be re-
marked, however, that the best ma-

terial to use is the cheapest one which
will serve the particular purpose,
and when this eonsideration is put
to the test, it is surprising how few
cases are definitely unsunitable for the
varions slow euring oils, although it
must be emphasized that the various
entbaeks and emulsions very definite-
l¥ have their place,

(6) Bpecial Problems. Omne of the
few speeial problems related to main-
tenanee which has been the subject
of some investigation coneerns the de-
giegn of premix materials for uwse in
maintenance patehing. In California,
a great deal of the patehing of existing
pavements is made by means of dense
graded premixed material stored in
stockpiles. At intervals, certain ship-
ments of this premixed material have
beem found to be unsatisfactory,
gither failing to set up, to bond to
the old surface, or to remain stable
under traffie. It appears that a
patching material must have a rather
nice balance of properties. It must
be neither too fine nor too eoarse, the
nil ean he neither too heavy nor too
light, and the permissible aggregate
eradation must evidently bhe kept
within narrower limits than is essen-
tial for new eonstruction.

For this reason, studies have been
made in California attempting to
analyze various stockpiled mixtures
which have been found to be both
satisfactory and unsatisfactory. While
the work is by no means compleie,
and further evidence is desirable be-
fore making too positive statements,
nevertheless the following grading
toleranees are suggested which, with
the average types of mineral aggre-
gate, should furnish satisfactory mix-
tures for maintenance patehing., The
following tabulation gives the pro-
posed gradation in terms of the
17, 8. Standard Sieve Series AR T.M.
desiznation E-11-26, A, A S H.0. 1927

1-ilngh  3-Inch  3-Inch 4-Mesh
% b % T

t1=lngh — .- 100
i-Ingh ____ _ | 85.100 100
I-Thch oo B5-100 0
d-lnch ______65- 8% 80- 95 95-100 100
4-Mesh -.___50- 65 5873 65- 85 95-100
t6-Mesh _._. . 30- 43 33- 45 38- 62 d6- 67
B0-Mesh ____18- 27 18. 3F¥ 22. 30 35. 36
200-Mesh ___ 6- 10 B- 12 8- 165 10- 17
oil Ratio® 3.9.46 3.09.47 4.2-6.0 4.5-53

“For average types of aggragates,

The most satisfactory grades of
liguid asphalt for premix patehing
material have been SC-4, ROMC-3,
and MOC-2, with the predominating
preference in the order stated.
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