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Damage to State Highways by
February Storms Will Cost
$600,000 in Maintenance Funds

By T. H. DENNIS, Maintenance Engineer

rural State highways during

the month of Febroary totaled
$600,000, Two-thirds of this damage
oeenrred in the 13 southern counties,
one-third alone being in the Los
Anpeles distriet,

The present winter has offered few
spectaeles of washed-ont roads or
bridges; however, some 500 days of
rain, almost without respite, has so
saturated the nnderlying support of
light type pavements that heavy ex-
penditures will be required for their
repair.

Damage was widespread, varying
from mud flows to major slides of
thonsands of eubie yards of rock and
earth. During Febroary, there was
hardly a major route which was not
at some time elosed for a short period
while the maintenance erews labored
to elear the highways or provide soit-
ahle detours,

STUR-M damage to Cabifornin’s

l' Storm Damage “ -
to State Highways
District Headguarters Amount
} I Eureka _______ $70,000
II Redding ______ 50,000
| III Marysville ____ 10,000
| IV Ban Francisco. 35,000

V Ban Luis Obispo 160,000 |

VI Fresno . . .. 30,000
VII Loz Angeles___ 200,000
VIII BSan Bernardino 20,000
IX BRishop ____ 5,000
| X Stockton .._._ 10,000
] XI San Diego_____ 10,000
i Total - —__. 600,000

Many miles of highway were
fHooded, At locations where the water
was not too deep, the hichway was

outlined with stakes and lanierns,
and fiagmen placed to warn and slow
traffic.  Om U, 8. 99, south of Bakers-
field, high veloeity windstorms np-
rooted roadside trees, covered the
hichway with sand drifts, and =so
davkened the air that travel became
hazardons.

A eclondbnrst along Willow Creek
in Shasta County ripped ont six
heavy embankments, causing $30,000
in damage and stopping all easthound
traffie from Weaverville,

The eoast route west of Santa
Monica was covered with mud flows
and heavy slides, which in several
instanees trapped cars and troelks.
One major slipout on this same route
carried the embankment and pave-
ment into the ocean and closed the
highway for hours. Heavy rmn-off
in the Topanga Canyon ate into the
highway embankments at several loca-
tions, leaving only a trail,

Spotion of State higphway between Redding and Weaverville in Shasta County ripped out by flood waters due to cloudburst
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Bection of Coast Road (U. 8 101} in Santa Barbara County washed sut by flesd due ts blacked drainage

Blooked dralnage on 17, 8. 101 in
Buntn Darbarn Connty washed out
seclions of pavement, which elosed
the rowd for s period,  These are but
i few of the highlights of damage
oceasioned by the February rains
r|"|||'_‘-' fnil, however, to mention the
innumerable details and physical of-
fort required to elear these highways,

NHHII'.‘I“I\_ tt would not be esanom-
ienl for the Division of Highways to
own suffllcient equipment to mmedi-
ately elear all highwavs, az the work
in variesd and of comparatively short
luratum It is therefore necessary

to sectire competitive bids from priv-
ate sourees for mueh of the sqguip-
ment required. The remarkable speed
with which repair 1= undertaken
speaks well for the districts’ mainte-
nanes organizations, as well as the
sooperativeness of the equipment eon-
tractor.

It is nolt generally realized that,
sinee 1933, 171 per cent of all mainte-
nanse money has been expended for
the repair of stormn damage. Sinee
legally these funds ean only be spent
{or restoration, obviously soeh ex-
penditures do not add to the eapital

investinent o our State hishways,

Actunlly., we often lose a portion
of our eapital investment, as funds
are nol always aveilable for complete
restoration. There is likewise g cer-
tain loss in work efficiency, since it is
not always possible to choose the best
working conditions if the highways
are to be repaired at the earliest pos-
sible moment

It is unlikely that slide expendi-
tures will be reduesd in the fature in
view of the nsstent demand for
high-spesd, direet routings which, to

{ Tl L] on page 27)

Figed waters rushing down Topangs Canyen to coast west of Sants Menizs carried away hugs sections of Stats Highway




Two Palo Alto Grade Separations
Dedicated With Gala Ceremonies

r I Y HE City of Palo Alto and Stan-

ford University joined hands

on Saturday morning, Mareh 8,
to jointly eelebrate the offieial dedica
tion of Palo Alto’s twe newly com-
pleted highway underpasses which
have bronght a modern solution of
traffic eongestion on University Ave-
nue and on El Caming Real.

For Stanferd University, obsery
ing  the BOth anviversary of its
founding by Benator, afterwards
Governor, Leland Stanford, the oeea-
sion was of partfienlar mmportance.
For Pale Alto the dedicatory cere-
monies gignalized the froition of vears
ol planning for highway betterment.

Governor Culbert L. Olson, with
words of praise for the man who had
been a predecessor in the guberna-
torial office and who gave to Califor-
nia one of the world’s culstandine
mstitutions  of learning, formally
opened the two underpasses to the
publie,

COLORFUL PARADE

Federal, Btate and eity officials par-
ticipated in the ceremonies and Han
Jose, San DMateo, Burlingame, San
Francisen and other peninsula com-
munities assisted Palo Alto in staging
one of the most eolorful parades ever
witnessed in Northern California

The Southern Paeifie Company,
which elevated its railroad tracks
through Palo Alto and erected a new
depot in order to make possible the
development, contributed its share o
the eelebration, As the noon stream-
lined Southern Pacific Daylight treain
en route from San Franciseo to Los
Angeles rolled into Palo Alto the
aneient wood-burning locomotive, the
J. W, Bowker, built in 1875, and haul-
ing old wooden cars, poifed along on
an adjacent track, offering a striking
pontrast,

The theme of the past and the pres-
ent was also earried out in the parade
in which were covered wamons, stage
eoaches, hand-pulled fire apparatus of
the ’Als from San Franecisco, Palo
Alto and SBan Jose, and 37 tvpes of
antomobiles of early vintage spaced
between modern motor transportation
vehieles, 1941 models of antomobiles

—

Cooperation in Costs J

The Federal and State govern- |
ments, the City of Palo Alte and
| the Southern Pacific Company par-
| ticipated in the two highway im-
provement projects.

FEDERAL FEEDER ROAD CON-
TRACT (Off State System)

University Avenuve Under Main
Line 5. P. R. R. Tracks:

Fed. Grade Cross-

ing Funds (1839 __$223,018

WPA Grade Cross-

| ing Funds _______ 163,263

5. P. R. R. Funds

{eurb) B |

$389,570 $388,570

This contract, awarded to Paul
J. Tyler on November 16, 7939, con-
sists of an underpass, reinforced

concrete structures, and steel bearm |

track spans under the 8 P. R. R. |

On El Caminge Real Under Uni-

|F STATE HIGHWAY CONTRACTS
wversity Avenue:

{1} Structure—

Fed. Aid Funds____ $18,002
State Highway

| Funds .........—_ 13,038
l4-Cent City Street
Funds (Palo Alto) 19834

$50,874 $50,874 I

This contract awarded to Earl W.
Heple on July 15, 1940, consists of
carrying State Highway (El Camine
Real)! under University Avenue at

entrance of Stanford Univeraity.
(2} Highway (4-lans pavement di-
vided}—
Fed. Ald Funds 521,202
State Highway
Funds ___________ 15353
| l4-Cent State Route
Funde _____. 44,578
] La-Cent City SBtreot
Funmds ___________ 21,100
$102,233 §102,233
(3) Landscaping—
| Bids to be opened
| March 20, 1840 ___ 8,000
il Total _______ $5R0,677
T i

and up-to-the-minute fire department
equipment.
Military units, the Ameriean Le-

California Highways and Public Works (March 1941)

gion, nniformed outfits of fraternal
organizations and drom corps and
bands added a picturesgque touch to
the parade,

NOTABLE LIST OF BPFEAEERS

Governor Olson and President Rtay
Lyman Wilbur of Stanford TTaiver-
sitv were the prineipal speakers
among an imposing list of whom were
D L. I. Hewes, TTnited States Public
Roads Administration ; Larry Bar-
rett, ehairman of the California High-
wav Clommission; President A, TN
MeDionald of the Sonthern Paeific
Dean Bamuel B, Morris of the Stan-
ford School of Engineering ; Henry
8, Lyvons, grand president of the
Native Sons of California, and Mayor
J. Byron Blois of Palo Alfo.

The State Department of Publie
Works was represenfed by Director
Frank W. Clark, Assistant Tdirector
Franz B, Sachse, a Stanford erado-
ate, and Deputy Director Morgzan
Keaton. Col. Juo, H, Skegms, Dis-
trict Hishway Engineer in San
Franciseo, represented State High-
way Engineer !, H, Pureell,

Prof. Edwin A. Cottrell, former
mayor of Palo Alto, was master of
ceremonies on the speakers’ platform.
. Augustine Jones deliversd the
invocatien,

MO QUARRIE MURAL UNVEILED

Following the program of speeches,
i Tumeheon was served in the Veter-
ans’ Memorial Building, with Gover-
nor Olson as gnest of honor, after
which & mural in the new Bouthern
Paeifie depot by John MeQuarrie was
unveiled. The mural depicts Gover-
nor Stenford s dream—ithe TTniver-
gity of Btanford—and the cavaleade
of pioneer days and transportation
progress in Claliforoia,

Mounted on a blaek eharger and
flanked by Mayer DBlois and City
Engineer T, Harold Anderson, whose
effarts did much to bring about eom-
pletion of the underpasses, Governor
(Mson led the pavade fthrough the
downtown business district, thence
through the University Avenue uon-
terpass to the El Camino Heu) under-
pass and then to the speakers’ stand,

[Three]
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Landing tha Palo Alta parade, Governor

Dismounting at the entrance to
both underpasses, Governor (Mson cut
clining of marigold stretehed aeross
the roadway, officially throwing the
projects open to publie nse

[ an  extemporaneous
which was broadeast Governor (lson
took occasion Lo point ot the eelebra-
tion exemplified the difference be-
tween the free and democratis form
ilr j_'i_]\'i*l'l!lllr-l“ 1'\'.“!-!”1“’ in 1:["'1 eOdin
try which makes possible such coop-
erative nndertakings as the Palo Alto
highway projects and the gala obsery
ance of their reslization and the rule
of distators whieh illllu'lil" rauther than
further the PrOgETESSs of wivilization
The Governor said in part :

“All of Californin 15 interested in
this day of dedieation and eelebra
tion at Palo Alto. Interested, not
merely becanse we eelebrate and
dedicate the modern facilities of
transportation which are meeting
the great needs for publie conven-
ience and safety in the nnderpasses
now so splendidly eompleted with
modern constraoction—not that we
are merely enjoving and eelebrating
the completion of & new and modern
up-io-date railroad station—but be-
enmse &1l of this eelebration and dedi-
cation typifies and forther empha-

.'1|Ir| Fitss
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J. Byren Blois at right

gizes the workings of our American
democracy.

“We are also here today ecelebrat-
ing the 50th Anniversary of one of
the foremost educational institutions
in the United States, an institution
of which all the people of the State
of California are justly proud,

“Looking FOView
the fifty years of development and
growth of Palo Alto with the growth
of that great institution devoted to
higher edoeation and seientifie re-
When we do this and see
the people assembled in enthusiastio
pride, in peace and in the demo
eratiec way of life, this community of
Pale Alto and all the adjoining com
munities, and representatives of
State and loeal pgovernments else-
where know that this 8 0 classice
exainple of the sueeess of American
demoerasy. ®* * * That this s the
answer to all foreign ideslogies for
those who cherish (he success of
American demoerney., Here i5 repre
sented the progress we enn nnd do
muke through the working of our
democratie mstitutiong,

“The developments we are dedi-
cating today, thess public improve-
ments, required that eooperation,
that apirit or sense of civie responsi-

backward, we

seareh

Olsan is riding the black horse, with City Engineer L. Harold Anderson at left and Mayor

bility on the part of community
legders and of the people as u whole
in order to prodoee them."

'.'-Ilr‘l.‘-i'lt'rl_ LU r'lrll_ﬁilil’*l" Ehl}"i l!l"".'i'[l'lp-
ment at Palo Alto—when we look with
pride opon it as being one of the
classic examples of Ameriean life and
eormunity interest and ecooperation,
we ean point to more aecomplishments
than these modern eonstroction eon-
veniences portray. We can point to
that eooperation—that sueeessfnl eo-
operation wnd secomplishment by the
people of Pale Alto for the economie
welfare of those who are served by its
publie ntilities,

“"We have here in Palo Alto publie
ownership and operation of its pub-
lie wtilities, not only of water—but of
power and hght and ras which are so
egsentinl to modern living,  And this
hias been accomplished against heavy
odds and at the cost of long strugple
to remove obstacles interposed by
narrow private interests

¥ i & L .
AN ENDLESS STRUGGLE

“Of course we know that to make
queh progress requires an everlasting
gtrogegle, There is no end to it. Bul
it takes time, toleranee, devotion and
gineerity of lendership and somal

(March 1941) Califormia Highways and Public Works
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Top—Gaeaneral view of Palo Alte improvements. Center—University Avenue underpass beneath 5. P. railroad. Bottam—E| Camino
Real (U, §. 101) undarpass

California Highways and Public Works (March 1541) [Five]



mindedpess in order that we may elss.
where in the Blate see eomummunities
accomplish what Palo Alte has ae-
complished to better serve the neads
and welfare of the people by Govern-
ment doing the things whickh Govern-
ment can do best, and do most eso-
nomically to advance the general wel-
fare,

“Any philsophy of government
that stands in the way of that, we
know to be esentially reactionary
We know this berause we can point to
the progress made here at Pale Alts
as the complete answer to all whe
doubt the eMeleney and workability
of demoerney as a basie prineiple of
government,

*¥You are particularly benefited and
have reason to be hapoy here in Palo
Alto in the birthday of this great nni.
versity where the molding of the lives
of g0 many of Californin eitizens and
leaders in our socinl, industrial and
economie life has tuken place—where
is given the inspiration for the high
ideals so necessary in these days when
democracies everywhore are fighting
to defend their very exislence.

IDEALS OUR FTRENGTII

These ldeals are weapons and give
us that internal strength which is our
preatest bultress against foes of de.
moeracy, whether they attack ns hy
military foree, or by propaganda, or
through fifth ecolumnists seeking to
undermine the eonfldence of our eiti-
zens in our democracy.

“We know thal we sre jost as strons
internally as the faith of our eitizens
in our government—just as strong in-
ternally as their eonfidence in the
ahility not only for our own citizens
o preserve their own demoeratie in-
stitutions, but the ability for our pa-
tion to supply world leadershin
toward a hi and higher eivili-
I l" e

TWO XEW UNDERFASSES

No longer will traffic be delayed on
University Avenue, a Pale Alto eity
street, by the ing and stopping of
tnilu.nurwiiltuﬂiehh:k!uph_r
traffie lights at the interseetion of El
Camino Real, 17, 8 101 and Univer-
sity Avenue. The two new under.
passes under econstruction but suffi-
viently completesd to permit their use
will eliminate all danger to traffe
and pedestrians at those points.

During econstruction of these major
stroctures, teaflie has been detoured
around the work enusing n gpeneral

[Six]
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but necessary inconvenience to those
who had oeeasion to use these detonrs,

The struetures now opened to trafi
are the University Avenue Underpass
separating street traffle on this busy

avenue from the equally busy rail-
road traffic on the Southern Pacifie's
lines and the underpass on El Camino
Teal separating main highway traffic
from that on University Avenue.

University Avenune, in addition to
being the main busines thoronshfare
of Pale Alte, serves as the main route
between Palo Alto and Stanford Uni-
versity. Detween the city proper
and the university, this avenue crosses
both the main line tracks of the
Southern Pacific Company and T. 8
Route 100,

GEADY SEPARATION STRUTTURES

Thke structure at the railroad eross
ing earries three tracks of the rail-
road  with for a foture
fonrth track. Immediately adjacent
to the railroad stroeture, and oo each
sille of it, wre highway struetures pro-
vidling for earrying Alma Street
teaffle over University Avenne on the
north side and a eross-over for Thni-
versity Avenue traffic en route to and
from the Southern Paeific station on
the south side,

Upiversity Avenue through traffie
is carried through the underpass on
two 20-loot teafMe lanes separated by
u six-Tfoot dividing strip. The high-
way stracture from Alma Street traf-
fio provides a 45-foot roadway, while
the highway structure for station
traffie provides a 26.-foot. two-lane
roadway.

The railroad structure eonsists of
eontinuous steedl beam  spans sup-
ported on eonerete piers and abut-
menis with creosoted timber pile
foundations.

The sdjmeent highway stroetures
are of the same construetion as the
railrond structure, except that their
superstruetures eonsist of continnous
concrete slab types. Abutments are
of double deck eellular econstrnetion
with the u decks nsed as pedes
trian tun and the lower decks
available as storage space for storm
water during extreme rainfall condi-
Thines.

HAILBOAD ENIFTED TRACES

In order to earry University Ave-
nue under the railrosd tracks it was
necessary to shift the tracks approx-
imately 81 feet south of their original
position and raise them five feet
This shift required extensive changes
in railroad facilities at Palo Alto. In
addition to the railroad work done in
eonjunction with the unde oun-
struction, the Southern Paeifle Com-
pany has spent in the neighborhood

{March 1941) California Highways and Public Works



of 100000 of its own funds for
station modernization.

State Highway Houte 2, or Hl
Camino Real as it 1s more familiarly
known, parallels the railroad tracks
in the wvicinity of Palo Alto and
erosses  University Avenue between
the railroad and Stanford University,
Traffic congestion at this intersection
ereated the need for a separation of
this main through highway down the
San Franeiseo peninsula from Uni-
versity Avenue, To meet that need
the underpass strocture on El Caming
Real and approach roadways were lot
to eontract and are now nearing com-
pletion,

The El Camino Real underpass
strueture provides for careyving high-
way traffic nnder University Avenue
on two 35-foot roadways separated by
a six-foot dividing strip, and carries
Tniversity Avenue fraffic above on
two 25-foot roadways separated by a
four-foot dividing strip.  Sidewalks
are provided on each side of the
roads, those on El Camine Real heing
four feet wide and those on Univer-
sity Avenue eight feet wide, The
structure is of rigid frame conerete
econstroetion and is located 550 feet
sonth of the railroad separation stroe-
ture. Side roads of semicloverleaf
form eonnect El Caming Real with
University Avenue,

Tt is estimated that in the neichbor-
hood of GO0 vehicle minutes per day
were lost at the railroad erossing
alome doe to the passage of approx-
imately 80 trains daily. The loss of
this time, together with an unesti-
mated time loss at the El Camino
Real-Tniversity Avenue inferseetion,
will be saved to the motoring publie,
In addition to the saving of time, and
of much greater importance, is the
elimination of traffic hazards and the
promotion of safety for motorists

At the present time, the work of
surfacing the approach roads, placing
of top soil and grouting of elestroliers
at the railroad separation structure is
being delayed becanse of the wet emn.
ditions resulting from the recent
heavy rains, while at the El Camino
Real separation structure minoer work
on the electrical and pumping gvstems
remaing to be done.

An amount of approximately $18,-
000 has been expended in placing of
top soil, irrigation pipes, and plant-
ing of trees and shrubs at the two
separation structures to achieve an
attractive and harmonious appear-
anee,

[t 1s anticipated that the final work

B AT kel e

Bketch shows El Camino Real highway underpass in foreground and University Avenua
grade separation under Southern Pacific tracks in Pale Alto with side roads of
semicloverleaf design connecting El Camine Real with University Avenue

of econstructing these two underpasses  will be eompleted on or about April
and landseaping the snrrounding avea 1, 1941.

California Highways and Public Works (March 1941) [Seven|



Acres of Concrete Riprap and Cribs
Placed to Protect Trinity River Banks

By F. W. HASELWOOQD, District Engineer

"N December 1937 and in Mareh
] 1940 the Trinity River went on

* @ rampage. Each time it broke
all previous records for height of
water and damage to adjacent im-
provements. There is no eertainty
that the reeord for total volume of
run-off was broken in either case be-
eanse the gold dredging of recent
vears has so built up and modified
the channel and so affected the flow
that exceptional flood levels at un-
nsnal locations were not surprising.

Rerardless of the contributing fae-
tors the flond plane of 1937 was from
2 to B feet higher than any high
witter level that had been determined
prior to then and the flood level of
1940 was from 2.5 to 4 feet higher
than that of 1917,

In 1937 and m 1940 severe dam-
age was done to portions of the high-
way adjacent to the Trimity River.
The 1937 restoration was not always
of a type to gpnarantse against future
recurrence of damage sinee the in-
tervals between sneh floods was be-
lieved to be wvery long. In some
cases, therefore, the 1940 flood cansed
damage at the same locations as the
1937 flood. SBome of the greatest
damage in 1940, however, was on
sections of road which had survived
nttacks of the river for twenty vears
Or Tnore.

TW{ PROPOSALS OFFERED

After the 1940 experienee, it be-
enme neeessary fo revise theories as
to the frequeney of reeurrence of

such food levels and, therefore, to
resort to more substantial designs for
protection of the restored road.

Two general proposals were con-
sidered, ome to shift the road away
from the river intoe solid ground and
the other to restore in its present
location with adequate protection of
fill zlopes or a combination of the
two. In some ecases instability and
steepness of the hillside made cut-
ting more hazgardous than enercach-
ment on the river and in such cases
elaborate measures to protect fills
WwWere Necessary.

The 1937 damage was confined to
the road along the river between
Junetion City and Big Bar. Some
of the 1840 damage oceurred on this
same streteh of road and some on a

= e S O et S P = 1

Waorkmen placing strip of wire and rock mattress in river bed at foot of riprap protected slope
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The above pictures ahow portions of 25 acres of sacked concrete slope paving placed on the banks of Trinity River for protection of
tha highway at flood stages. A total of 148,029 sacks was laid, approximately sne sack per square foot

California Highways and Public Works (March 1941) [Nine]




section of romd mlong the river for
severn] miles east of Donglas City.
This latter sectiom was built about
twenty years sgo,

Included in the damsge to this
seetion was 1he partial destroetion
two spans of the Douglns City bridge
when an abandoned dredge broke
from its moorings and flcated down
amed strock the bridge and broke or
damaged truss members of two spans.
The damage to the bridge was re-
vaired by contraet handied by the
WWE-IB!MH

HANK FROTECTION MEASTURES

When restoration by moviag the
road into the hill was not practicable,
it was necessary to determine whether
eneroschment on the river side with
protected fill slopes was practicable,
and if not, to devise other means of
restoration and protection. After a
::ndmu:: :;lrlh‘hi lc;; loeal eomditions

the availability and gqaality of
lotal materials, it was deeided that at
those Ioeations where encroachment
on the river was impractienbls, the
eonerete erib type of protection would
be best,

At loeations where encroaclment
on the river was praetieable stodies
of the conditions at the various loea-
tions resulted in the wse of three
types of slope protection.

Where eneroachment was small
and fill slopes were parallel to the
thread of the eurrent, protection con-
sisted of a slab of clean eobhbles rane.
ing from 4 1o B inches or more in
diameter., These were obtained from
the waste from old placer minine op-
rratione. Where these cobbles were
wel in the 1987 restoration there
was no loss in 1940,

{Mher fills of this nature were
tected by a hand-plaeed roek fill
comparable in its resistance to me-
divm riprap. Roek for this
was obtained from loeations e
the rosd was moved into the hillside
to avoid river eneroachment.

At loeations where the effeet of the
enrrent on the fill slopes is more -
vere sacked conerete riprap was
placed on the slopes and a strip
of wire and rock matiress was
placed in the riverbed at the foot of
the alope. Conerete eribs were con-
strueted from preeast reinforeed con-
erete members of sovern] sizes, me-
cording to the depth of the erib.
Unit prices applied to each size of
eribh member include the cost of for-
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nishing materinl, construeting the
members, haoling and placing them
and backfllling the interior of the
eribs with porons material,

Canerete eribs were constrocted by
Clifford Dunn of Klamath Falls, who
had the eontraet for restorstion be-
tween lHelena and Big Bar and by
Prison Camp 25 between Junetion
City and Helena. Mr. Dunn plaeed
a total of 4284 erib members, the
avernge eost of whieh in place was
£1.90 each,

15,084 TRIE MEMBERS

At Camp 25 approximately 15,000
erib members were made. At the
time this is written the eonstruetion
of the members is eomplete, but the

lacing is not. At the time of the

test cosi analysis, the average eost
of manufaeture of 12,891 erib mem-
bers was #1.06 each und the average
cost of placing D398 members was
#0.50. This indieates an approxi-
mate total eost of not over $2.55 per
member,

There were 1,008 epnbie vards of
Class "' A" conerate in the 12,891 erib
members.  The total ecost of mann-
faeture of these members wns §21.21

r eubie yard of conerete pequired,

anufacture of these members was
hnmdled in a well oreanized and een-
nomie manner ol Camp 25. Loadine
and placing was done by a sveeially
eanstraeted electrieally operated hoist
monnted on a twoton trock.

On the unit e=st of Donelas City
some three acres of sacked eonerets
riprap and about one nere of wire
and rock mattress were plased in
two unite, one 250 foot lone and me=
2500 feet long. For this riprap bur-
lap sacks the siee of ordinary barley
sacks were used. each contaiming a
eubie foot of conerete and were laid
as hoaders. that is. the long dimension
of the wack was at right angles to the

slope.
1ILESS BACKE LATD

A total of 145029 sacks were laid
of which 132977 were on 133696
square feet of fill slope and the hal-
ance were wsed in foundations and
returns at the ends of the protestion
One eubie yard of enncrete eowversd
2713 square feet of fill slope which
s approximately one saeck per square
foot. The eost per square foot of
such slope protection was 30.4 cents.

Wire and roek matiress consists of
three longitudinal layers B inehes
thick and 4 feet 10 imches wide, of
rock from & to B inches in diameter
inelosesdl by substantinl wire mesh

with tie wirex between the top and
hottom layers 8 inches apart each
way. The layers are seeurely wired
together forming a mattres about
15 feet wide, which is Jaid on a
slight tramsverse slope on the bed
of the river at the bottom of the slope
paving and is anchored by the esbles

City,
the sacked riprap and the wire and
matiress was done nnder son
by Hemstreet & Bell, C. A
Potter was Hesident Engineer on
this a= well as the Clifford Daonn
contract. Crib eonstroetion at the
Prison Camp was done by Buperin-
tenddent H. L. Waste with R. E. Ward
s Resident Engineer.

Rinee this artiele was started, an-
other extreme flood in the Trinity
River ocenrred with the water lovel
abont & to 5 feet below the 1940
level,  Althongh mueh damage wos
done to other scetions of road be-
tween Redding and Douglas  City,
the slope paving along the Trinity
River stood up with no damage what-
ever. Detween Junetion City and
Big Bar, the damage was very shight
and almost entirely due to the faet
that the bituminous surflacing had
not vet been restorsd,

BRITISH MOTOR CLUBS
STILL GIVE SEEVICE

In the fare of wartime eonditions,
British motor clubs are continning to
render full serviees to car owners, ac-
ﬁiﬂl to word reeeived from Lon-

The British motorst, however,
must comply with a number of re
strietions.  Gasoline is being carefull
rationed. Lights must be shielded
against visibility from overhead
Auntomobiles and motoreyeles must be
made ineapable of possible enemy
operation when left anattended, usu-
ally by o master switeh in a seeret
place or by removal of some vital part
of the mechanism. Motorists must be
constantly alert for road barricades
anil challenges from sentries. Iden-
tity cards, driving licenses and insur.
anee certiflontes must be enrried,
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Precast cribbing protection an Trinity River. Below—Making 15000 congrete crib members al camp bétween Junction City and Helena
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New Swing Span Bridge and Ferry
To Replace Butte City Structure

By W. A. DOUGLASS, Associate Bridge Engineer

ITH the rapid development
and growth of population in
the Saeramento Valley dur.

ing the ““gold rush' era mme the
demand for improved routes of tea-
vel. River traffic was first of primary
importance, taking thousands of tons
of grain to the seaport of San Fran
eiseo and bringing miners and mining
supplies to the upper reaches of the
Sacramento in Tehama and Shasin
eonmties,

NEW BRIDGE
ACROSS RASER SLOUG

NEW BRIDGE ACROSS
SACRAMENTO RIVER

NEW HIGHWAY

high water, which lasted
six months of the year.
In 1862 g4 bridge to hanidle traffic
on this route was built across the
Bneramento River st Butte City
Sinee the Sacramento is eonsidered
mavigable as far as Red Bloff, a swing
Span was necessary to permit the
pissage of boats. Reeords of this
early eonstruction are not too com-
plete, but apparently exeeptionally
high water enosed the failure of the

probably

OLD BRIDGE NOW REMOVED

span was founded on timber piles
driven from 50 to 60 feet into the
mud and extending from the muod
line nearly 30 feet to the bottom of
eanerete just below the water surface.
Submerged drift and rolling debris
battered and damaged these timber
piles;, gradoally weakening the sup-
ports for 30 years.

In 1934 it was noted that the swing
spun was slightly out of line, indi-
eating a tipping of the pier, The

IN SERVICE UNTIL

(=]
‘;-‘ NEW FERRY
e NEW BRIDGE COMPLETED

TACHD Dl..
v y
N

m
Shketch showing locations of old and new bridges, ferry and new highway at Butte City

As early ns 18578 thers were 200
(00 tons of shipping on the river
Roads were necessary to and from
the river Inndings and from one set-
tlement to another, One such road
was that conpeeting Glenn County
with Marysville, Oroville and the east
side of the Sacramento River,

At first low water fords and ferries
provided the necessary stroam eross-
mgs. This, of course, meant that the
roads were elosed during periods of
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first structure almost gs soon ws it
was built,

The second stroeture stood until
1904 when a boat eollision dumped
the swing span into the river. Glenn
County rebuilt the bridee in 1805 and
06, and the approach spans were
rebuilt in 1914, Although designed
for freight wagons deawn by jerk-
line teams, this bridge was maintained
nnid kept in service until late in 1940,

The supporting pier for the swing

amount of tipping ncreased gradu-
ally, until in 1939 the swing span was
nearly a foot from its original posi-
tion with the rate of movement in-
ereasing rapidly.

Although every effort was made to
save and maintain the strueture as
long as possible, the movement be-
eame 8o rapid and extensive that late
last year it became unsafe and was
closed to traffle. In fact the stability
of the strocture was so endangered
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that the eontract was let immediately
for the removal of the bridge before
high water in the winter of 194041,
as it was feared the spun might tip
mto the river and entirely block the
stream for navigation,

ETATE BUILDING FERKY

Although the traffie count on High-
way Route 45 at this loeation is only
about 500 vehicles per day, it is a very
important erossing for 8 number of
agricultural produets to and from
the warehouses and shipping points
in that vieinity, Tt was, therefore,
eonsidered necessary for the State to
go into the shipbuilding business and
provide a ferry for use during the
eonstroction period of the new bridge.
The ferry boat, machinery and eon-
necting roads are mow under eon-
struetion, and it is expected the ferry
will be in serviee within the next few
weeks.

In the meantime traffic is being
detoured by way of the Prineeton
Ferry some three or four miles down-
siream. This is & eounty ferry which
serves traffie very efficiently, but was
not designed or built for operation
during extreme high water., It is
planned that the new State ferry will
remain in serviee during practically
the entire winter season.

The ferry will earry a gross load of
15 tons, which will permit the move-
ment of rice and other produets with-
out serious ineonvenienee. In the
meantime the npecessary steps are
being takem to prepare for the eon-
struction of a modern bridge on im-
proved alignment about 2000 feet
downstream from the original bridge.

EWING BPFAX APFFROVED

After a formal hearing the War
Department issned a permit for the
construetion of a swing span, which
provides over 100 feet clear width for
navigation on either side of the een-
ter pier. The swing span is to be
equipped with modern power and
machinery for rapid opening and
elosing to avoid delay either to the
river or highway traflic. The bridge
will provide a 26-foot roadway on
rood alignment and easy grades so
that the river erossing in either high
or low stages will offer no obstacle to
highway transportation.

The ferry together with necessary
power plant, eables und ramps will
cost about $25,000. But this expen.
diture Is justified by the suving in
travel distance for the teaffie using
the highway; and alter it has perved

Drawing of proposed new swing span steel bridge across Sacraments River at Butte
City and its highway approaches by J. D. R. Chamberlain, Division of Highways

its purpose here, the ferry will be
kept as reserve for other ferry eross-
ings maintained and operated by the
State.

IMPROVEMENT TOTALS §400,060

The new bridge and approaches
will cost upproximately $400,000 and
will be of modern type of desipn gim-
ilar to the bridge now heing econ-
structed over the Mokelnmne River
between Lodi and Rio Vista. Plans
for this new stroeture are now prac-
tieally complete, and it is expected
constroetion will begin early in the

California Highways and Public Waorks (March 1941

summer of 1941, as soon as eontract
funds provided in the 93d-94th Fiscal
Year Budget become available.

Unless there is too much delay in
the delivery of steel becaose of the
present National defense demands on
the steel industry, it is expeeted the
gtrueture shonld be completed within
12 to 16 months. That is by the late
summer of 1342, In the meantime
8 gap in an important agricultural
highway will be closed when the new
ferry is put in serviee during the
spring of 1941,
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Firet steel construction on Pit River double-deck highwiy and railroad bridge acress Shasta Dam Reservoir site

Pit River Bridge Construction

ONSTRIUTCTION  progress on
the five million dollar Pit River

Bridge, the closing link in the
railroad .and highway reloeations
around the Shasta Reservoir site, in-
dieates completion of this spectacalar
unit of the Central Valley Project
early next fall.

While eontracts for the great span
awarded by the United States Burean
of Reelamation are being speeded up,
the Division of Highways of the De.
partment of Puhlic Works is keeping
pace in the building of 124 miles of
realicnment of the Paeifie Highway
around an arm of the reservoir.

Ereetion of struetural steel has
started on the Pit River Bridge, the
world's highest double-deck span. A
24-tom section of a 140-foot tross,
part of the bottom chord on the right
gide extending from the south rail-
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roid abutment was the first piece of
steel to be swung ot over the canyon
and into place on the huge conerete
piers, most of which are completed,
The first Hloor beam of the railroad

“deck which will earry the traclks of

the Southern Pacifie Railroad has also
been erected.

The superstructure of the bridge
will require 17,110 tons of steel fabri-
eated in the plant of the American
Bridge Company in Gary, Indiana,
and now being shipped aeross the
country to the Pit River Canyon, 14
miles north of Redding. Sieel is be-
ing taken to Redding over a finished
seetion of the reloeated vailroad and
delivered to the material yards on the
reseryvoir site.

Ralph Lowry, Construetion En-
mneer of Shasta Dam, the Pit River
Bridge and other Contral Valley Pro-

jeet features, has reported to Aeting
Supervising Engineer R. 8, Calland
that work is progressing on the con-
erete substructure of the bridee, with
all piers and alutments completed
except piers 3 and 4 in the conter of
the canvon whieh have risen more
than two-thirds of their ultimate
height of 850 feet, and will support
a cantilever span 630 feet long.

Tn addition to the G30-foot central
span there will be two 497-foot, three
252 foot, two 141-foot deek truss
spans, one 150-foot and fonr 141-foot
deck rirder spans. The hreidge will
be 3,588 feet long.

Provision has bheen made for two
railroad tracks through the frusses
and for a fonr-lane highway over the
top. At the end of the major spans,
the railroad and the highway will go
their own separate ways by a eon-
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stroetion design that separates them
horizontally

The upper deck of the bridge will
be 500 feet above the present level of
the Pit River and will earry four
Innes of 1. S, Highway 99, The lower
deek will carry two trucks of the
Southern Pacifle’s mnin  ling  be
tween San Fraociseo and Portland,
Oregon.  Northbound traions will pass
direetly on to the bridge from a half
mile tunnel bored through HBass Fill
an the south side of the Pit Kiver
Canyon which will become a part of
Shasta Reservoir

The roadbed grading, all 12 tunyels
and =six of the eight major bridges
on the Himile rallroad relocation are
eompleted with the track laid on
abouit 25 miles of the new [ine Omn
the 15-mile highway reloeation. & 2}
mile section eoniracted for by the
Burean of Reclamation has been
opened and the remaining 12§ miiles
are under constroction by the State
of Califernia

o Fehruary 26th. bils were re-
eeivedd by the Burean of Reelama
tion In Sacramento {or the construe
tion of a eentralizsd] train trafe
ot el :-»}'-Trl‘ri q-'ul|: ?l‘ii‘]rhulli‘ l.llil
telegraph communieation facilities in
eonnection with the ralmad reloca
T30

Arting Snperviming Engineer Cal-
land of the Central Valley Project
smaid the work ineludes installation of
a complete signal system for operation
of the new Southern Pacific line be
tween Redding. whieh = 12 miles
below Shasta Dam, amd Delia Station
at the unpper end of the resérvoir
nrea

The contractor mus!t fornsh aml
install highway-grade crossing sig
nals and other equipment for the pro
tection of trains on the new route, as
well as complete telegraph and tele-
phone eommunication systems {or the
Southern Pacifie Company and the
Western Union Telegraph Compangy

The soccessful bidder will be al
lowed 210 days (o eomplete the work
from the date & noties to proeesd is
received from the Burean of Heelan
mation,

OME WAY

Professse; “Can you give me an «xamgle
of wasied rnergy ¥

Bigdent 1 “Yes, wir, olllng o hilr-ralsing
story to & bald-heaided man

And the Lreshmmnn enginesr who (howght
that a slide rule s a regulathon partaining
o haseball.

The workman on the top steel girder of tha Pit River Bridge la 500 feet in tha alr.
Stecl safety neta are provided

California Highways and Public Works (March 1941)
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Relocation of Pacific Highway Unit
North of Red Bluff Completed

HE relocation of an obsolete

section of U, 5. 99, the Pacifie

Highway, in Tehama County
north of Red Bluff, has been eom-
pleted and opened to traffie. The new
highway unit is six miles long, 34 feet
wide and has a roadway 200 feet in
width. Tt replaces a 20-year old high-
way of 15-foot pavement and elim-
inates many curves and grades on the
old alignment.

The new road embodies the best
standands that engineers now know
for safe traffic and is desioned to be
perfectly adequate for military move-
ments, The design provides for a
free flow of traffie at all points at the
present legal speed and with one
short exception at speeds of 60 miles
per hour,

RECORD VERTICAL CURVE

To cross o low, broad ridge begin-
ning about & mile out of Red Blafl,
the problem of securing the mini-
mum sight distunce of 2200 feet of-
feredd a severs challenge and was
finally solved by the use of a vertical
enrve 8000 feet long, which is a rec.
ord for length of any such curve on
any highwuy,

For nearly half its distance, the
highway relocation eneroaches on the
channel of Blue Tent Creek. This is
one of those ereeks that has a broad,
gravelly bed, from 200 to 500 feet
wide, with a small flow in pormal
winters that meaniers hack-and forth
in a poorly defined channel but in
floodl times eovers almost the entire
stream bed.

CHEEK CHANNEL CHANGE

To provide assurance that this flow
would not disturb the highway, which
occnpies portions of the old siream
bed, a channel change 2.5 miles long
was made taking the siream about
250 feet away from the road.

The highway reloeation ineludes a
bridge 135 feet long across Blune Tent
Creek and another 160 feet long
aeross Dibble Creek

The new unit, which is virinally a
long straight-a-way, has & cement
stalulized base with a substantial and
durable surface suitable for heavy
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School Sends Thanks

GAERDEN GROVE
ELEMENTARY SCHOOL

Garden Grove, California
January 8, 1941

State Department of Highway
Maintenance

Banta Ana, California

| Gentlemen:

Recently you applied some
surfacing to the shoulder of the
road in fromt of our Lincoln
Bchool, located just east of Gar-
den Grove on Ocean Avenue.

Thiz is very much nsed for
the lo and uonloading of
| children, ring wet weather
| it has been very muddy. This
| piece of good work has proved
very valnable in the rainy time
thru which we have just passed,
by keeping the children off the |
wet ground.

At a recent meeting of the
board of trustees it was the
unanimons action of the board
that I write and express the
sincere thanks of this body for
the good work you have done.

Yours very truly,
(Signed) 8. W. HOLT,
Olerk, School Board.

main line traffie. Gravel from the
Blue Tent Cresk channel chanse was
spread over the entire width of grade
to a compact depth of six inches. Ad-
ditional gravel from the stream bed
was crushed to one-ineh maxivom
size and mixed in a large comerete
mixer with 6 per cent of eement and
sufficient water to provide opiimum
moisture and maximom compaction,

BITUMINOUS MIX SURFACE

This mixture was spread on the
road to o width of 24 feet and to a
compaeted depth of six inehes and
rolled with & 12-ton roller and ecov-
ered with one-fifth of a gallon of

asphaltic emulsion to a square yard
to prevent evaporation during the
euring period.

Over this stabilized gravel base was
placed & plant-mixed, machine-spread
surfacing of bituminous mix three
inches thick and 22 inches wide
Bituminons mixed shoulders are five
feet wide on each side. The entire
cost of the project was $225 (04

Two Engineers
Retire From Service

A party is being arranged for the
very near future by the Division of
Architecture to honor two of its8 mem-
bers who have recently retired after
many years of serviee,

W. B. Rohl, Assoclate Engineer,
Genernl  Clonnstroction, retired in
Pebrunry, He has devoted a very
aetive life in the construetion busi-
ness in California and elsewhere, and
sinee early in 1928 was in eharge of
varions important construetion proj-
eets at institutions throughont the
State.

Oliver L. Morton, Supervising
Engineer, General Construction, in
the field forees of the Division of
Architecture, will retire this month
after approximately thirty - three
vears in the serviee of the State.

Mr. Morton's first assignment was
the supervision of the eonstruetion of
new buildings at the Preston Sehool
of Industry, where he introdoesd the
manufaeture of brick by inmate labor
for eonstruetion of subseguent build.-
ings at the institution.

Assignments &t Mendosine and
Stoekton State Hospitals, and Hum-
boldt State College followed wuntil
1922, since which time he has been
in charpge of the Division's work in
the Napa and Sonoma Distriets,
where he has ably represented the
Division of Architecture in some of
its most important projects,

Baflor: “You uren't getting sensick, are
you haddy ¥

Recruit: “"Not exsetly, bot T'd hate to
vawn."
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Six mile relocation of U. 5. 89 north of Aed Bluft just completed includes a 160-foot concrets slab bridge on steel piles across Dibble
Creek and a 136-foot bridge of same type across Biue Tent Creek shown in tep and bettem photos
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Cement Stabilized Base Used In
4-Lane Highway Construction

By A. EVERETT SMITH, Assistant Highway Engineer

PORTION of highway on U, 5.
o9 thendin,,; from the junction
with 11, 8, 60, at Beanmont, to
Banning is m*.ﬂrmg n:'.ulnpln_-lii.m. This
project is of espeeinl interest as it will
transform the existing road into a
four-lane divided highway and is the
first State highway project in this
distriet to utilize a cement stabilized
hasge.
The project, in general, was the
eonstruetion of two new traffie lanes
6.12 miles in length adjacent to the

existing two-lane paved road, thus
providing a four-lane highway, Divi-

sional strips have been construeted to

""’\

Also included in this work was
chanmelizgation of traffic lanes at the
intersection of U, 8. Highways 99 and
G0 at the west end of the project near
BEeanmont.

The cement stabilized base eonsists
of selected material, Portland cement
and water each in  proporiioned
amounts mixed in a mixing plant, and
placed on the roadbed, compacted and
cured,

The selected material was excavated
from the middle fork of San Timoteo
Creelr and mixed in the contractor’s
plant at the same location. The plant
was an all steel portable type using a

J
[
I
|

specifications were made to eonlorm
closely to the sereen analysis for this
pit and the waste was neeligible. Ap-
proximately 904 of the pit material
passed the L mesh sereen, The job was
started using eement at the rate of
6% nf the base material by weight.
This was later increased to 7%.

Approximately 10% to 11% of
water was required in the mix. This
particular material was quite critieal
and neeessitated close control.

The mixtore was hanled to the
street in dnmp trucks and placing
was commeneced at the point farthest
from the plant,
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Sketch ghowing section of U. 5. 99 belng transformed into 4-lane divided highway between Beaumont and Banning

separate opposing  lanes of traffie,
Throngh Beanmont and a portion of
Banning a wide street section was
graded and paved without installation
of dividing strips.

The work on this project was quite
extensive, eomsigting for the most part
of grading ; placing, rearranging anid
extending nomerons drainage stroc-
tures; eonstrueting ceurbs, putters,
and driveways; installing a flashing
light system in eonneetion with ter-
mini of eentral dividing strips; plae-
ing cement stabilized base and topping
the base with plant-mixed surfacing.

|Eighteen]

two vard capaeity single shaft mixer,

Material was hanled from the ereek
bed with RD-8 tractors and carryall
serapers and duomped over a trap and
by antomatie feed was condncted to
an elevating bucket line. Tt was
sereened by vibrating sereens into
bins from where it was drawn into the
bateh box and weighed by multi-heam

seales.  The minimnm mixing time
was 45 seconds,
At first, 1} ward batches were

mized. This was inereased to the
mixer s capacity of two yards,
As a point of economy, the grading

EXPERIMENTE IN METHODS

As the procedure of handling this
type of base was new to eontraetor
and engineers, considerable experi-
menting in methods of placing and
eompacting was done in order to ob-
tain the hest resnlis.

Standard asphalt pavement speader
boxes were first tried in spreading the
base material on the street. The re-
gquired compacted thickness ranged
from 6 to 9 inches. Due to a very
high bulking property of this mixtuve,
it was necessary to spread a thickness
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of spproximately 14 inches o obtain
a epmpacted thickness of 8 inches
This required cutting an extra large
ountlet opening in the spreader box,
Due to lack of sufficient rigidity in
the box and diffienlty in keeping the
spreader box ends filled, it did not
oive & nuiform spread.

As a trial method material was
trick-dumped on the street  and
spread with a bulldozer. This also
proved to be unsatisfactory,

EPECIAL BULLDOZERE BLADE

After exhausting various methods
for spremding the material, a bulldozer
blade was equipped with steel wings
extending forward about four feet
from the ends of the hlade, The for-
ward ends of the wings were mountedl
on wheels and adjusted for elevation
above grade. This worked guite well
except that the mixture on being
dumped from the truck, was partly
eonsolidated by virtue of its mass, at
the center and less eonsolidated near
the ends of the blade. This resulted
in & erown section after rolling.

To  eliminate the crown in the
finislied base, adjustable steel plates
were placed along the bottom of the
bulldozer blade, and set to give o sec-
tion that after compaction wenld he
even and of the required thickness,

Trocks while domping were pushed
by the hulldozer and as muoch mix as
possible was kept in frond of the blade
at all times. Some hand shoveling
was neecessary to keep the proper
amount near the ends of the blade.

SPREADING AND COMPACTION

Spreading was aceomplished one-
half width at a time. Single spreads
were advaneed up to 50 or 73 feet ; the
other half was then bronght up.

Compaetion  operations were first
tried by using a sheepsfoot tamping
roller, but due to the high per cent of
fine material in the mix, the feet of
the voller tore up the material to
such an extent that it was unsatis-
fastory.

Compaction was accomplished by
using a 12-ton, A-wheel roller hehind
the spreader. This was followed by
shaping with a motor grader having a
12-foot blade.

A 1600-gallon tank truck was nsed
to apply a fine spray of water thronglh
a 12-dvot spray bar, as necessarv, to
keep the exposed surface from becom
me dry.

Tandem and three-wheel rollers
used for finish rolling ecaused surface

{Continned on page 27)

At top—Truck dumping tement stabilized mix in bulldozer spreader box. Below—Bull-
dozer equipped with forward steel wings attached to ends of blade and whesls
spreading mixture approximately 14 inches deep on roadway
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First Link of 3-Lane Short Cut
Highway to Watsonville Under Way

highway between Watsonville

and Rob Roy Junetion in San-
ta Cruz County is under way follow-
ing official ground-breaking eeremo-
nies held February 13th,

The work now under way consists
of the first contract in a construetion
program which it is planned will
eventually provide a modern thor-
onghfare from Watsonville and the
Pajaro Yalley to SBanta Crus,

This first contract will inelude the
grading and installation of drainpge
atructures on 6.2 miles from the

GﬂNﬁT’RU‘.‘.‘Tl(?N of the new

northerly end of Main Street in Wat-
sonville to a paint 1.7 miles south of
Pluns and speci-

Rob Roy Junetion,

tion for strueturves, ditehes and ehan-
nels. While no major bridges will ba
required, enlverts and headwalls will
need GO0 cubie yards of conerete and
over 56,000 pounds of reinforcing
steel.  In addition to the reinforeed
sonerete drainage structures, there
will be nearly 5,000 lineal fest of sor-
rugated metal pipe eulverts and 4,000
feet of metal pipe underdrains.

One of the major problems eon-
Pronting the engineers on this project
involved the plaving of heavy em-
bankments over the marshy ground
at both Watsonville Slough snd Har-
king Slough, The method being used
to reduee the water in the underlying
materinl to a point where that mate-

PACEFIC

MONTERKY RAY

o /

FUNDE BUDGETED FOR COMPLETION

The grading of this gix miles of
new highway will require sbout 11
months and the eost of this first stage
of eonstruction is estimated at sabout
#285,500, which is being financed
from both State and Federal Aid
funds. Its eompletion will have ac-
eounted for the most diffienlt portion
of the program for improving the
eonatal road in this vieinity,

While the limited fonds available
during the current hiennial period
permitted only the beginning of the
program, there is ineluded in the
highway budget for the coming bi-
enninm, adopted by the California
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fientions erl]l for o roadbed 47 feot rial can support the weight of the em- Highway Commission on December

and 64 feet in width, The finished
highway will be eonstrupted three
lanes in width with transitions to
four-lane widths where provisions for
safe passing make the extra lane neo-
PESATY.

MILLION YARDE OF EXCAVATION

Grading of the roadbed will involve
the exeavation of nearly one and a
quarter million eubie yvards of earth,
and a million vards of excavation is
a big job at any location. There will
be over 13,000 eubie vards of excava-
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bankment, will consist of placing nu-
merous vertien]l sand dreaing through
which the water in the sublfoundation
is foreed to the surface by the weight
of the ill, TFrom the surfaee it is
earried off by adequate drainage
channels, This method of stabilizing
embankment foundations has been
found both adeguate and rapid on
several recent highway projects. It
is estimated that on this projeet abont
16,200 lineal feet of such drainsg, from
18 to 24 inches in dinmeter, will be
required,

41, 1840, the sum of 350000 for
grading the remaining mile and three-
quarters from the northerly end of
the present contract to Rob Roy June-
tiom and for surfacing the entive eight
miles between Watsonville and the
Junetion.

Thus, within the next two vears,
sonstruction of this one eight-mile
section will save more than two miles
in the travel distance between Wat-
sonville and Rob Roy Jumetion, and
it is anticipated that the program of
reconstriuction of the entire seetion
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between Banta Cruz and Walsonville
will quickly follow this beginning,

SHORE LINE ROUTE

When in 1833 the State Highway
System was  inereased from  some
7200 miles to nearly 14,000 miles,
there was included & route designed
to extend the Carmel-San Simeon
road which was then under constroc-
tion, northerly along the shore of the
Paeifie, as a State route. In ineor-
porating this shore line route into
the State system, existing ecounty
roads were taken over by the Division
of Hizhways as the basis [or the ulti-
mate coastal highway.

Immediately after these roads be-
eame part of the State system, sur-
vevs were begun over portions of the
route from Carmel to San Franciseo
and, north of the bay, in Marin, So-
noma and Mendoeino counties. As
rapidly as available funds would per-
mit, the poorer seetions of these coun-
tv roads have been reconstroeted to
alignment, grade and width eompati-
ble with the mereasing traffie in the
shore-line areas.

From San Francisco southward,
major reconstruction has been ad-
vancing through Farallon City, Half
Moon Bay and Tunitas in San Mateo
County. [n Santa Cruz County im.
provement has been made north of
Santa Cruz from Dwvenport to Wad-
dell Creek, and it 18 expected that
thess newly eonstructed seetions will
be connested during the coming two
years by reconstruetion between Tu-
mitas and the northerly end of the
improvements in Santa Cruz County

TEAFFIU INTREASE MARKTD

Included in this program of the
State has been the major reeonstroc-
tion of that portion of the route be-
tween Santa Croz and Watsonville,
Rapid development of beach proper-
ties and growth and expansion of
both Watsonville and BSanta Cruz
have resulted in a marked loeal traf-
fic inerease along the old Watsonville
road, which, when coupled with the
inereasing volume of through traifie,
at times approaches eongestion.

Reconnaissanee surveys made {rom
Watsonville northerly by State high-
wiay engineers indicated certain defi-
nite eontrols for the most economical
location of line and grade compatible
with modern standards of suburban
highway constroction, and upon the
basis of these, the location was se-
lected.

Bids for the new project were

Congress Committee
Asks for Magazine

HOUSE OF REPRESENTA-
TIVES, UNITED STATES

Committee on Distriet of
Columbia, Washington, D. C. [
February 6, 1941

California Highways and
Public Works,

opened by the Division of Highways
on November 27, 1940, and on De-
cember 2, 1940, Director of Public
Works Frank W. Clark awarded the
eontract for the work to N. M. Ball
SBons of Berkeley, who submitted the
lowest hid.

With the Kiwanis Club acting as
host, the Watsonville Chamber of
Commeree on February 13th tendered
a luncheon to State, Federal, county
and ecity officials and to the heads of
the Santa Cruz Chamber of Com-
meree, preceding the ground-brealk-
g CeTOMOTies.

If vou are bent upon a little pri-
vute diseipline wait until you are
choking with thirst, then take a
mouthful of cold water and spew it
out again—and tell no man.—Epie-
totus,

California Highways and Public Works (Mareh 1941)

Relationship of

Road Officials to
National Defense

N HIS address at the last mesting

I of the Ameriean Association of

State Hizhway Officials Thomas

H. MacDonald, Commissioner of Pub-

lic Roads, spoke significantly as fol-
lows:

““Every erisis in our national life
presents the opportunity for intelli-
gent read justment of our publie poli-
cies, and compels from all eitizens,
worthy of the name, a wholly volun-
tary rededieation of their first lovalty
to the best interests of our country.
In this twenty-sixth anoual meeting
of the American Assoeintion of State
Highway Officials we foens our delib-
erations npon the broad flelds of
highway development and highway
utilization, but with 4 new emphasis
OVEr previols Years.

At no previons conference in the
long life of this Association, or dur-
mg the more than a quarter een-
tury of State-Federal eooperation in
road building, has the relationship of
highways to the National defense be-
come such a vivid reality.

“While there is considerable sub-
stanee to support the eonclusion that
the entrance into, and the scale of
participation in a national highway
program on the part of the Federal
Government, were in a large measure
products of the first world war, there
was then no very elearly defined econ-
ception of the defense funetioning of
highways, and eeriainly in a relative
sense, no important development of a
motarized transport or a mechanized
army.

“During these many vears the na-
tional defense argument has been lib-
erally and loosely nsed in support of
Federal road building appropriations
with a eomplete lack of precise analy-
sis of the potentials of defense utility.

““Bo now grave necessity presses
for the reaching of National wun-
derstandings, in particular among
the highway offlcials, and in general
on the part of the publio, upon this
subject of defense highways, In o
large measure it is a pioneer under-
taking for which there are literally
no precedents,

L] ] L] - L]

(Contioged on puge 11)
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New Standard Specifications
Issued by Division of Highways

By JOSEPH M. KANE, Assistant Office Engineer

r I VHE printing of a new edition
af Standard Specifications of
the THviston of [Highways to

vomtral  both  highway and  bridge

work was completed in October, 1940,

On November 15, 1940, this new

edition was pleead in effect and guper-

seded the older Standard Specifica-
tions dated January, 1935, for all

work initiated alter November 15,

1640,

The first formal edition of Stand-
ard Specifications for uwse in Cali-
fornia highway eonstroction was is-
sied in 1925 and sinee that time,
reviged ecditions have been published
in 1927, 1929, 1680, 1985 and 1940,
In the last two editions the size of
the volume was changed from the
origingl B§” x 11”7 book to the more
sonvenient texthook size of 67 x 07,

Previous to 1925 all of the general
specifleations common 1o all contracts
were included in the primed folder
eontaining the proposal form in much
the same manner as the special pro.
vigions are published today. This
involved the inelusion of a large
amount of materinl which was re-
peated in each contract and required
reprinting many pages.

CONTRACTUAL REQUIREMENTS

The first 41 pages of the new 1940
Standard Speeifieations contain, in
reneral, requirements defining the
contractual relationship of the con-
tractor to the State, methods of con-
trolling material involving deserip-
tiens of test procedures, the relation.
ships between the sontractor and pub-
lie traffic and also methods of meas-
urement and payvment for contract
items of work.

Farmerly before the ssuance of a
volume of Standard Specifications,
all of these matters were covered by
about 12 pares of printed matter
in each eontract form. (Jonditions
have changed very materially over
the last 15 vears and the general re-
quirements have bhecome more
stringent and eonsiderably enlarged.
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The Washington office of the Pah-
lic Roads Administration, formerly
the Burean of Pubhe Roads, recom-
mended that all general specifications
for the various States be included in
one separate volome for convenienee
in reviewing plans and contraet doen-
ments. That office issued instroetions
as to the form to be followed, the sub-
jects to be covered and the order in
which these subjecis were to appear.

FOLLOWE WASHINGTON FORMULA

The underlving purpose of these
instructions s to standardize the
work as nearly as possible through-
out the 48 States in order to reduce
as much as possible the labor involved
in reviewing plans and specifieations
for approval. It is, of course, impos-
sible that the same set of Standard
Specifications can be made to apply
to all the States due to varying con-
ditions of locality, elimate, geographi-
cal features, ete. However, all of the
Btates now issue Standard Specifica-
tions to eontrol highway and bridge
work, and in each instance the [or-
mila established by the Washington
office is closely followed.

The Washington office of the Pub-
lie Roads Administration also defines
in general the order in which the see-
tions iefining the varions types of
construetion shall appear in  the
bound volume of Standard Specifion-
tions, Tt is to be noted that the ovder
of the seetions in the 1940 Standard
Specifieations  differs slightly from
thie order in the previeus volume,
having been  changed to  econform
to rﬂ.[uin*munia of the Washington
offfiee of the Public Roads Adminis.
teation.

REQUIRED TWO YEARS BTUDY

The preparation of the 1940 adition
evolved a study of approximately two
years,  In order to eompile the neces-
siey data on which to base all of the
revigions contained in this volume,
it was necessary to obtain the sugges-
tions from the heads of all depart-

ments and of the districts of the Divi-
sion of Highways, 1t is obvious that
ull of these snegestions conld not be
followed, due principally to require-
ments affected solely by loenl eondi-
tions in some of the districts, and also
bevanse of various conflicts in ideas.

In preparing Standard Specificn-
tions, an earnest effort is maie to in-
clude only such requirements as wree
generally applieable thronghout the
State and not to inclnde varions pet
ideas, even thomgh sueh ideas are
justified in ecertain loealities.

Many of the States Issue addenda
to their Standard Specifications from
time to time in an attempt to keep
the Standards up to date and to eor-
rect obvious errors,  This practice lins
not been followed in Californin be-
eanse it is considered dangerons pric-
tiee to send out corrections becanse
eertain interested parties may fail 1o
receive the ecorrections and thus not
be informed as to the proper method
to follow in bidding or in fornishing
nateriils,

BOUND VOLUME PREFERABLE

On the basis of the same argument,
it is also considered nnwise to nse
loose-leaf  volumes  for Standard
Specifiontions, With the nse of a
bound volume, no changes are possi-
ble except as ontlined in the special
reowvigions for individual contracts,

In the new wvolume of Standard
Specifieations, all references to com-
mereial catalogues and rules of vari-
ous  prodneers  in eonnection  with
their  produets and materials have
beer eliminated. The only references
to other publieations are to those is-
stiedl by recognized national assoeia-
tions  organizged  for research and
festing, such as the American Society
for Testing Materials and the Ameri.
ean  Assoviation of State Thighway
Officials,

By such references, the necessity of
including long speeifications has been
avoided. Our distriet offices have
been furnished with the latest wvol-
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umes of the American Soetety for
Testing Materials and the Ameriean
Asgociation of State Highway Offi-
cials, and material men and eon-
tractorvs nre advised to purchase these
books to complete the necessary ref.
ATRnNes,

HOME BETRIKING CHANGES

The volumes issued by these organi-
zations are not available 10 ovtsiders
through the State Division of High-
ways, The Standard Specifieations
of the American Society for Testing
Matertals cam be purchased directly
from that soeiety loeated at 260 South
Broad Street, Philadelphia, Pennsyl-
vania ; and the specifications for high-
way materials of the American
Associgtion of State Highway Offi-
vials ean be purchased from that
orpanizntion at 1220 National Press
Building, Washington, D. C.

No definite attempt 18 made to de-
seribe all of the changes n the new
1940 edition because everyone oon-
eerned ghould bepome familiar with
this book, and by so doing, will real-
ize the differences, The most striking
ehanges, however, involve the adop-
tion of the 17, 8, sqgoare testing sieves
for analyzing ageregates instead of
the older types with round open-
ings; the adoption of working days
for determining the time limit of eon-
tracts; the inclusion of new specifica-
tions for paving asphalts and liguid
nsphalts; and complete new grading
analvses for the various aggregates.

None of the older sections has been
omitted and no new sections have been
added.

Ten thousand copies of the last
edition were printed, and since these
specifientions were put inlo effect
last November, nearly half of this
number has been distributed. The
distribution ineludes not only  the
members of the California Thivision of
Highwanys, but also the eities and
vounties of Califormia, eontractors,
material men, producers of highway
equipment, and also the States of the
ITnion. Quite a number of copies
huve heen forwarded to Mexioo and
South American countriex, Many of
the counties and ecities of California
who do not have specifieations of their
own, adopt the State Standard Speci-
fientions for their use, We are
informed that the Territory of
Hawaii bas also adopted these ag
standards.

New methods of eonstruetion are
constantly being developed, and new

Maintenance Engineers
Discuss Their Problems

ISTRICT Maintenance Engi-
D neers and their assistants from

the 11 Hirhway Districts in
the State met with T, H. Dennis,
Maintenanee Engineer, and his (Cen-
tral Office assistants on Febronry 17,
18 and 19 at Sacramento.

The bringing together of these en-
gineers resulted in  discossions of
problems and procedure as it afected
each district. ldeas were disseminat-
el that provided answers to the other
fellow's problems, ss well as enlight-
ened him o8 to findings or procedure
elsewhere,

Distriet VI1 provided interesting
and eonstraetive movies of Mainte-
nanee aetivities sueh as drainage eor-
rections, comparisons of types and
costs of loading equipment, pave-
ment repairs and blanket surfacing,
protection against erosion by pnen-
matie treatment, and traffle under
bath normal and abnormal eonditions
on the recently compleied Arroyo
Seco Freeway, between Los Angeles
anid Pasadena,

OTHER FEATUREE EMPHASIZED

Director of Publle Works Frank
W. Clark and Htate Highway Engi-
neer O, H. Purcell extended greetings
from the Department,

Chas. Blood, Assistant City Engi-
nesr of Sacramento, presented a pa-
per on an improved method, devel-
oped by him, of applying lignid
asphalt into a pug mill for asphalt
surface mixinures.

A, 1. Rivett, Assistant Safety En.
gineer, spoke regarding persounel ne-
vidents pnid prevention. He stressed
the importanee of aceorate and com-
plete data for accident reports.

The program eonsisted of the fol-
lowing :

1. Ueneral diseussion of personal
problems, serviee agresments, expense

aceounts, ete. DBy, J. G Standley,
Principal Assistant Highway Hngi-
neer. Related legal mattery by Rob-
eri E. Reed

2. Discussion of Maintenanee ae-
eounting  procedure, and proposed
simplifieation for handling work or-
ders, purchase orders, ete. By E, R.
Higgins and A. H. Henderson.

1. General discussion on recent de-
velopmenls and use of various types
of liguid asphall, sampling, testing,
ete. By F. N. Hveem.

METHODS AND PROBLEME

4. Disenssion of methods osed and
results obtained last season on seal
conts, pavement blankets, types of oil,
aggregate gradings, and mel hods eon-
ducive to seeuring mproved results
Photographs were projected of sur-
face textures and equipment on seal
vonts, non-skid surfaces and blanket
jobs,

&, Diseussion of legal problems. By

Mr, Reed.

(2] Procedure o follow for eor-
rection of drainage and seep-
age conditions from private
property  adjscent to  the
right of way,

{b) Responsibility and procedure
for eorrecting  hazardons
eonditions resnlting through
operations of parties other
than the Iivision of High-
WHYE.

. Review of recent dewltuntmnts
Im nul:-clrnmngf practice, using
hivdroauger equipment for slide and
slipont eorreetion, By 0, J, Porter,
supplemented  with |1rﬂjm-iﬂl photo-
graphs and slides,

7. Eguipment discussion with R.
H. Stalnaker. Stale-owned versus
rented equipmrnt, e,

S

types of materials are being prodused,
requiring revisions in the methods of
tests and inspection. As n result of
these factors, it is difflenlt to establish
definite standurds which can be main-
tained without modification over a
period of years. The necessary
changes and modifications are made
from time to time in the contract spe-
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einl provisions, thus providing  the
opportunity for proving the value of
such changes on wvarious contracts
before they are adopted into the next
issue of the Standard Specifications,

It is anticipated that the new
edition of the Standard Specifications
will remain in effect for several years
before it is revised and republished.
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New section af Cahuenga Pass looking north toward Barham esverpass, showing two 4-lane higphways separated by railroad tracks
with ramps to service roads

Second Cahuenga Freeway Unit

By C. P. MONTGOMERY, Resident Engineer

ITH the cowmpletion of the
second unit of s develop-
ment as a  Freeway, the

Cahuenga Pass Highway, onee a trail
for Indiap tribes of Southern Califor-
nia and the Fraociscan padres of
Father Junipero Serra, will enter the
stage of final construction this sam-
1T,

Funds for its extension from Bar-
ham Boad to Lankershim Boulevard
in Los Angeles, which are provided
for in the 194143 highway budget,
will become available after July 1

The fArst unit of this ultramodern
highway project, constructed jointly
by the Federal Government, the State
and the City of Los Anpeles, was
opened to publie traffic last June, Ii
provided an eight-lane roadway sep-
arated by Pacifie Electric tracks, an
underpass at Highland Avenue, &
pedestrian subway nnd overhead and
the Mulholland Bridge.
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Lt Depember, the second unit car-
rving the Freeway from Mulholland
Drive Bridge to Barham Road was
1'h||:||r|1~l1-|] The third stage of con-
struetion will extend the new high-
way to Lankershim Boulevard,

The section finished last June was
a little less than one mile in length;
the second nnit wis 0.7 mile and the
work to be started this summer will
extend the highway nbout one mile,

Funds for eontraets slready eom-
pleted were contributed as follows:
Federal Public Works Adminks-

tration ______ - . §763.000
State Highway Funds, 1}-cent

Gas Tax Funds i A 690,000
l-cent State Highway Gas Tax;

City of Los Angeles_. ______ 186,000
County of Los Angeles Funds. . 26,000
City of Los Angeles Funds._. 32,000

Total . $0,707,000

From the dayvs when Los Angeles
was a small pushlo, Cahuengn Pass

has been a main artery of traffie, be-
ing the only pass through the Holly-
wood Hills which separate the San
Perpnandn Valley and the eoastal
plain, TIn 1910, & two-lane pavement
was land through the pass. Inereas-
ing motor wvehiele traffie ecompelled
widening the highway. Nevertheless,
Cahuengn Puass became one ol the
worst  “'bottlenecks’ in  Sonthern
Californin. It became necessary o
modernige the highway to meet traf-
fie demands and the splendid Free-
way of today 18 the result.

The original paving was of oil
macadam, The grade was steep
enough  to  challenge the driver
of those days to megotiate the elimb
without changing gears, and several
gharp eurves served as a cheek to
giale speed of ears after they had
passed the summit. Inecidentally, the
first wreck on this grade ocourred
when a steam roller got out of eontrol
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At top—General view of new Cahuenga Pass F i i
h reeway section looking south M i
e e i . : ! [ ulholland Drive owverhe t i
cpans (heo1d ptes o reained a2  Service aad n the ight, the o d-lane fraewsy roade, dorossed raiirasd fracks and sruie
B g construction when railroad tracks were moved to a center position between
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near the top of the pgrade and
eareened crazily down the pavement
until it erashed inte the eut bank
half way down the hill.

As the Hollywood movinge picture
industry  grew and the San Fer-
nando Valley developed, the pave-
ment which hid been the sonree of so
much pride in 1910 beeame inade-
quate fo earry its inereasing load.
This section had become a part of the
City of Los Angeles, and it was un-
der the Engineering Department of
the eifty that the pavement was re
built about 15 vears ago.

The phenomenal growth on both
sides of the pass, following this recon-
strnetion, was responsible for the
building, under the plans and super-
vision of the Eongineering Depart-
ment of the City of Los Angeles, of
the Cahuenga Freeway. This Free-
wiy was designed to eolleet and dis-
charge the heavy flow of traffic to and
from the converging streets at either
end and carry it through the pass
with the maximum speed and safety,

Traffic is carried on fourlane con-
orete roadwavs lined with conerete
eurbs and separated by the Paeific
Electrie railway, A long wnderpass
serves as a grade separation for sonth-
bound traffie continuing on Cahuenga,
while the two righthand lanes lead
directly  into  Highland Avenue,
Northbound traffic enters directly off
Cahuenga Boulevard., At present the
northern entrance to the Freeway is
Just north of Barham Road, dirvectly
from old Cahuenga Boulevard.

Conerete serviee roads allow aceess
to the adjoining property and at Bar-
ham Road and above the Pilgrimage
Bridee access to the Freeway.

Bridges span the Freeway, joining
the serviee roads opposite the site of
the Pilerimage Play, at Mulholland
Dirive and Barham Road.

Aceess to and from the Pacifie
Eleetric railroad is provided by pe-
destrian tunnels under the Freeway
juat sonth of the Pilgrimage Bridge
and north of the Mulholland Bridge.

The seetion of this Freeway from
the Mulholland Bridge to Highland
Avenne, including structures, was
eonstructed under contract by J. E.
Haddoek, Tad., Pasadena, and that
seetion northerly from, and inelod-
ing the Mulholland Bridge, by Radich
& Brown of Los Angeles, This eon-
struetion was financed from State
Highway and Quarter-Cent Funds in
addition to & PWA grant from the
Federal Government.
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Three State-owned Bridges
Report Steady Traffic Rise

BTEADY stream of traffic eon-
A tinned to flow across the
three State-owned toll
bridges throughout the month of Feb-
riary, The total for the Ban Fran-
vigseo - Uakland Bay Bridge was
1,285,688 welicles, or an averare of
45,917 per day, representing an in-
ereasze of 58 per eent over the daily
average for the same month of the
Previons vear,
At the Carguinez Bridge, the total

Passenger antos and auto trailers
Motorcycles and tricars____________

Buses

Trucks and truck trailers___________

013y Pt et e

traffic for the month was 258352
vehicles which exeeeds the record for
February, 1940, by almost 80 per
el

The Antioch Bridge while carry-
ing a mueh lighter traffic than either
of the other bridges, showed, never-
theless, a substantial inerease over
the previons year,

The total traffic for Febrnary on
the San Franciseo-Oakland Bay
Bridge aud the Carquinez and Anti-
och bridges is tabulated below:

San Francisco- Carguinez Antioch
Qakland Bay Br. Bridge Bridga
1,174,900 236,801 9,703

= 2,393 427 7
I 22,849 4152 174
L 63,007 17,797 1,712
e 22,534 176 10
___ 1,285,683 258,352 11,606

Total vehicley

Sponsored by the State and con-
dueted by the Works Progress Ad-
ministration an elaborate landscaping
ing project looking to the beantifiea-
tion of this important entrance to Los
Angeles is getting under way.

What Is a “‘Pleasure Car"?

During the early days of the anto-
mobile, passenger ears were ealled
‘pleasure ears.”” But that name no
longer is descriptive, aceording to
the 17, 5. Publie Hoads Administra-
tion. In a study of highway traffie
in 25 States, the administration found
that 55 per cent of passenger car

‘mileage is nsed on business trips and

that only 45 per eent is for purely
recreational or social purposes
Farmers nse their cars abont two-
thirds of the time for business. In
the large cities use of passenger cars
is approximately evenly divided be-
tween bnsiness and recreation,

It is estimated that one day’s op-
eration of a fleet of bombing and
pursnit planes in Europe's mechan-
iged forces necessitates the consnmp-
tion of enough motor fuel to operate
3,000 American passengers cars for a
full wyear.

A.R.B. A. OIEHI'IEIH

Economics Service

The inaunguration of a Highway
FHeonomies Division, the first ** High-
way Laboratory’ of the nation, de-
gioned to gather and distribute
information and data on highwavy
eonstruetion  and  maintenance, s
announesd by the American Road
Builders” Association,

“With the inereasing need of more
efficient highway programs through-
out the eouniry as an urgent factor
in adequate national defense ' says
the announeement, “‘the ARBA ex-
eentive committee and board of di-
rectors anthorized the assoeiation’s
technicians to create a burean long
needed  as &  hichway economies
“elearing house’' for the road-build-
ing profession and industry,

“MThe new division will be looked
npon to aid in stabilizing road ex-
penditures in aceordance with flue-
tnating amounts of Federal funds,
gas taxes and registration fees. It is
believed by ARBA officials that more
comprehensive  State  highway  pro-
grams will vesult, if aceurate, up-to-
the-minute information of this nature
is available, '

(March 1941) California Highways and Public Works



Washout on U, §. 260 West of Redding caused by February stormas.

Storm Damage to State
Highways $600,000

(Continued from poge )

some extent, must disregard unfavor-
able topographical econditions. The
present intensive preliminary invest-
gations of underlying soil founda-
tions and slope plunes tend to redoce
these necessary risks

However, il is obviously uneconom-
ienl to eonstruct every hichway so
that it wouold weather all storms
Buch a poliey would, if adopted, mate-
rially restriet the mileage of improved
highways. It would likewise disre-
garid the fact that hundreds of miles
of highways as now built have saf-
fered but nominal damage under the
most savere stOrms

There 18 one phase of storm dam-
aze, however, that demands early cor
rection. | refer 1o the many loca-
ticns on valley roads which are flooded
each wvear, due to the blocking or
elimination of former channels. Tt
is imperative that adequate ontlets be
provided for this drainage, which now
= 8 barrier on many of our main val-
ley roads to eivil truffie, and will in
times of need serioosly affect all mil-
itary transport as well

Why women are ke pewspupers: There
i% u botd faee type, back numbers are not in
demitnd, they have n great deal of lnfuence,
pvery man should have ooe of hi= own and
wirt chase nfter his neighbor's,

Bomb Shelter on
1 Property State Buys

Indicative of the {frend in
world affairs 18 a4 situation
| reported to the State Division
of Highways by one of its Right
of Way Agents in Los Angeles.

In & report to the Department
of Public Works, the Right of
Way Agent, who is engaged in
obtaining property over which
a highway improvement is to be
maile, writes:

“In addition to the conerete
walls, the owner recently has
installsl a reinforeed conerete
bomb-proof shelter that was dug
oaat of the sundstone hill. He is
he first landowner | have rum

=

across who & prepareid for the
worst.

QUESTION OF TIMING
"1 won't geot married antil 1 God a gird
like Gramsdpa marriel”™
“Hubk! They don't make them Fike that
these daye™

“That's Manny
rerday.”

He only married her yes-

OME MORE

“The bravest man I ever kuew,” sald the
explorer, “was the chap who toeok a taxi to
the bankruptey court, and then, instesd of
paying his fore, Invited the driver in as a
eraditor,”

California Highways and Public Works (March 1941

Large sectiona of pavemant ware destroyed by undermining waters

Cement Stabilized Base
Used in 4-Lane Job

{Continued from pagn 19

laminations and wers eliminated from
this operation. This was overcome by
trock rolling, using pneumatie tires
and a slight exeess of moisture on the
surface,

When  lominations could not  be
eliminated by rolling, the hich parts
were enl off with o motor grader and
wastid.,

CUNING REAL ATPLIED

Immediately behind the final roll-
ing, an application of approximately
l-gallon per square yvard of Liquid
Asphalt RC-1 was applied, as a euring
seal, using a power spray and hand
operated nozzle.

At the beginning, the time evele re-
quired in handling the mixture from
ithe mixing plant to the finish rolline
on the street was about three bhours
As equipment and handling techuique
were developed, this was redueed to
about 1] hours.

Reeent experience on other projeets
shows that individoal eharacteristies
develop for different jobs regarding
eompressive strength, water eontrol,
and bulking when spread on street
and difffenlties encountered in eonsoli-
dating and compacting.

The work 18 being done by Oswald
Brothers, eontractors, J. M. Hollis-
ter is the resident engineer,

[ Twenty-seven |



Scene at end of present grading operations on Angeles Crest Highway showing mountainous terrain ahead to be penetrated by tunnsls

Two Mountain Tunnels Necessary
On the Angeles Crest Highway

By J. M. LACKEY, Asst. District Construction Engineer

(0 THE north of Los Angeles
an east and west range, known
a8 the San Gabriel Mountains,
forms a rogeed  bareier  through
which Angeles Crest Highway (Rouote
61 will be, upon eompletion, the
only break in the 98 miles between
Fremont Pass and Cajon Pass
This seenie moontain highway, ap-
proximately 55 miles in length, ax-
tends from La Canada to Big Pines
County Park and eonnects with the
San Bernardine County portion of
Route 61. Grading and surfacing
have been completed from La Canada
to Cedar Springs, a distance of 37
miles,
Throughout its length the highway

[ Twenty-eight]

will pass through rogged mountains
and, with the exception of the first
two miles, & entirely within the
Angeles National Forest, which is
being maintained as a reercational
area free of eommercinl  establish-
ments and residentinl buildings

Development of roads and recrea
tional  feeilities in these mountains
has been slow, doe to  insufficient
funds for the heavy construction nee-
essnry in o conntry which *‘stands on
el This route serves principally
ay o seende dreive amnd pecess road to
n vist recreational area, important to
the three million people living in the
metropolitan ares Immediately to the
south,

Severnl branch roads have been
completed and are in use.  From Hed
Box an oxcellent paved highway

leads 1o the Mt Wilson Observatory.
Another road, leading from the same
junction, serves resorts in the ennyon
of the West Fork of San Gabriel, and
starting al Switzer's Saddle a county
highway to the north forms a eon-
necting link with the Mint Canyon
Route (Route 23) and Antelope
Valley.

West Islip Saddle, which will be a
landmark on the new highway, will
also be the northerly terminus of San
Gabriel Canvon Road (Route 6£2),
now open from Azusa on Foothill

(Continped on pags 1)
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The above plotures are typical views of the heavy construction necessary on State Route 61, the Angeles Crest Highway through s
rugged mountain section of Angeles National Forest in Los Angeles County where a 30-foot graded roadway is being built

California Highways and Public Works (March 1941) [ireitynbias



Mountain Tunnels Necessary on Angeles Crest Highway

Boulevard to Crystal Lake, leaving
but four miles of construetion to eom
plete the connection.  Completion of
this eonnection and the project now
under way on the Anpgeles Crest
Highway will provide a seenis eir-
enlar trip via Angeles Crest Highway,
San Gabriel Canvon Highway and
Fonthill Boulevard,

The Cloudborst Summit area, 35
miles from La Canada, reaches an
altitude of nearly 7,000 feet, and is
now available for winter recreational
purposes and thousands of ears pack
the hirshway during week ends, How-
ever, this territory is at present gen-
erally too rugoed for snow sports and
mueh fine snow eonntry on the higher
ridires remains inaceessible, awaiting
the eonstroetion of forest roads and
trails by the National Forest Service,

The men from the CCC Camp at
Chilao Flats have for several wvears
been engaged in building forest roads,
trails and ecamp sites and Ffaeilities
for a limited number of people are
now available, However, mueh work
remaing to be done before all of the
recreational  potentialities are de-
wveloped.

BNOW SPORTES COUNTRY

Regarding the fine snow eountry
mentioned above, the hirher ridges
are snow eclad for three to four
months each season and on their more
pentle slopes facilities may be de-
veloped for thousands of winter sport
enthusinsts,

Many trails have been constructad
for hikers alomg the first 15 miles of
the route and many more are possible.
Camp grounds and pienic sites are
not so easily developed due to sear-
eity of water.

Comtrol of forest and brush fires,
the most important work in flood con-
trol, has been preatly aided by the
construetion of this road. Transpor-
tation of men and equipment between
distant  points  has been oreatly
speeded up.

Maintenanee forees have had many
problems  to solve. Flash  storms,
gummer and  winter, tax drainage
systems to the limit and often more.
Handing ey pavements is an almost
eontinnons winter chore and snow
removal a major operation,

Fires, ransed by lightning and care-

[ Thirty]

(Continued from page 281

e

States Have A Duty

The opening of the Btate Leg-
islature brought with it two sig-
nificant announcementsz — Gov-
ernor Olson’s declaration that
he would recommend no new
taxes and the statement of Di-
rector of Public Works Frank
W. Clark that California is in
need of $161,000,000 for the
construction of a strategic sys-
tem of defense roads.

Governor Olson's message
takes cognizance of the fact
that in a period when the
Btate's citizens are contributing
more than one billion dellars in
taxes — a large proportion of
them for necessary defense ex-
penditures—it is likewise a pe-
riod for this 8tate to call for a
moratorinm against multiply-
ing the taxpayer's burden,

8uch, likewise, was the con-
vietion of Director of Public
Works Clark. His request that
the Federal Government fur-
nish aid for the $161,000,000
defense road program is one
that will meet general ap-
proval, Inasmuch as such a
construetion program is one in-
volving National defense, it is
only fair that it should be
considered a Federal responsi-
hility, and not one to be borne
by a single section of the
California public — the motor }

vehicle owners. As a class,
they are now taxed far in ex-
cess of any other group and
even now contribute one out of
every three tax dollars that go
into the Btate Treasury.

—Red Bluff News.

less smokers, oceur all too frequently,
cansing increased run-off of debris
laden storm water which adds to the
eomplications.

MOET MIFFICULT SECTION
Towcation and eonstruction problems
in building this highway have been
anmerous and diffienlt.  Mueh of the
conntry will remain almost inaeees-
sible, even to survevors, until trails
are eonstructed.  Many  sections of

the roadbed must be excavated en-
tirely in solid gronnd beeause of the
steepmess of the mountain slopes.

Now under construction is a 3.07
mile section from Cedar Springs to
Woest Islip S8addle. This iz probably
the most diffieult part of the entire
route. There ig very little soil and
80 per cent of the excavation must
be blasted. Due to the steepness of
the elopes, the fills must be held by
retaining walls where the road
crosses ravines, In keeping with the
surroundings, rubble magonry is used
for walls, drainage structures, spill-
ways, paved channels, ete.

Near West Islip Saddle the conn-
try becomes so rugged that tunnels
must be resorted to. Two inelined
ridges, projecting from the face of
Mt. Williamson, are too steep even
for piomeer roads and two tunnels
will be required; one 640 feet in
length and one 460 feet, with an
interval of 120 feet between portals.
Clonstruetion must start at the first
portal, beeanse of the diffienlt terrain,
and the entire work on the two tun-
nels done from one end.

TUNNEL CONBETEUCTION PLANE

Three of the four portal locations
are on nearly perpendicular rock
faces, B0 to 75 feet above the canvon
Aoor, making it necessary to constrnet
earth ramps before starting excava-
tion. A pilot bore approsimately
Bx 8 feet in size will be driven for
the first tunmel, principally for ven-
tilation and exploration. The pilot
for the second tunnel will be 9 x 14
feet so that after completion of the
first tunnel tractor bulldogers and
other equipment may be passed
through for pioneer work on the
remaining portion of the line to Islip
Saddle. The ecompleted funnel, a
horseshoe type arch, will be lined
with reinforeed conerete throoghout.
The opening will be 32 feet wide by
204 feet high. Portals will be con-
structed of rongh stone.

Rock for conerete will be produced
by erushinge material talen from the
tunnels, This is neeessary becanse of
the long, expensive hanl over the
mountain  reads  from  eommercial
rock plants 60 to T0 wmiles distant.
Finanees will not permit the comple-
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tion of this highway for several years,
therefore, it is possible to proceed
with tunnel sonstruction at a moder-
ate schedule, permitting a large sav-
ing in equipment cost, usually o
major item in tunnel eonstruetion.
It is estimated that all work on the
bores will be completed in 13 or 14
maonths,

TWO YEARS TO COMPLETE

Cost of this 3.07 mile projeet, in-
cluding tunnals, will be in excess of
$T00.000 and will require over bwo
vears to complete. Grading on the
first two miles from the sounthwesterly
end of the job to the tunnpel is over
ol per eent completed. Work on the
third mile ean not be started until
equipment ean be moved through the
tunnels

From West Islip Saddle the line
runs along the northerly side of Mt
Istip and North Raldy Peak, follow-
ing northerly mountain slopes with
the Mojave Desert almost constantly
in view, The grade will be slightly
rolling, varving from 6500 1o 7.500
feet above sea level The entire dis-
tance is through timbersd eountry
and on very steep slopes.  Constrioe-
tion will be difficult and expensive
and it will be several vears before
sufijeient funds are available to com-
plete the road to Big Pines.

Relationship of Road
Officials to Defense

i Contlnusd from page 31)

“The happiest personal reaction
which T obtain from this great Na-
tional undertaking, in which all of
the States are participating with the
Public Roads Administration, is
found m the attitude I meet among
the officials of the Highway Depart-
ments of professional sureness and
confidence in their knowledge of the
hizghway needs of their States, and
the relative priorities of these needs,

“Thus, in the only way possible,
the ideals of impartial and efflcient
serviee to the public have been lifted
out of reach of selfish motives of both
individuals and groups 1o n degree
never before attained.  The Highway
Departments have now the fasts, first
to guide decigions, and second 1o sup-
port their decisions successfully be-
fore the all-important eourt of public
opinion. "’

an Alemoriam

Lester T. Narbep

Lester T. Harbey, Highway Madwic-
wance Forewman om the Sam Frawcisco-
Oukland Bay Bridge, passed sway Jau-
wary 11, 1941, in Qaklond, Califormiz,

Mr. Harbey war borm November 21,
1896, im Colorade, Texas, later moving
te El Pass wheve be attended the Bell
Grammar Schosl awd Lamar High
Scbaal,

Im May, 1916, be enlisted im the U. 5.
Army and werved with General Pershing
in the Mexican Expedition and syerseay
after the Umited Staten emternd the
World War., He recetved biy boworable
discharge in Juwe, 1919, He went inte
busimew for bimelf from 1919 fo 1926
when be enteved the employ of the
I E. Fremch Compuny in Qakland.

Hi entered State sevvice im the De-
partment of Public Warks, Divition of
Highways, in February, 1928, serving
a1 Highway Masintemance Foreman im

District 11 at Woadland, Williswy awd
Courtland stations wwitil November,
193%, when be tramiferved to the Ssm

Mr. Harbey war a member of Maria
Ladge No. $56, A. F. end A. M. of Texaa,
and of the Awmericaw Lrgion and Vet
eramy of Forvigw Wars He way very
active in C. 8. E. A, afair:, paining the
orgamization’s Secraments Chajpter sud
latir tramiferving te Bay Bridge Chaj-
ter No. 4% where be served o its presi-
dent im 1900 and as regions] divector of
Diintrice VI dwring 1540

He is swrvived by bis wife and 2 sem,
Denglas, and two brotbery, Charles T.
and Geerge A. Harbey, and ruw diters,
Mri. Rossr E. Jomes wwd Mri. Emgle-
bright.

In bis pavsieg, the smployees of the
Basy Bridge bave lovt 2 true aud troated
friend, whois chief concerns wan for the
welfare af bis fellow workers., The e=-
tire argawization sxtemds te bis widou,
biv som, and relatives their decpest rym—
pathky and comalation.

Motor Vehicle Peak Year

Motor vehiele production for the
United States and Canaida reached a
peak in 1928 when 5,621,045 vehicles
sarne off the ussembly lines. The next
highest year, according to the Auto-
mobile Club of SBouthern California,
was 1937 when 5,016,437 vehicles were
produced.

Teacher: **Now, Class, if vou take
five from eight, what's the differ-
enea !

Volee from Back Row: **Thai's
what T say, Who cares?"’

California Highways and Public Works (March 1941)

Two Executives

Of Public Works
Rejoin U.S. Army

RINGING to a total of forty-
B two the employees of the
Department of Public Works
who have been ealled into military
serviee, Colonel Edward Juckson
Muorray, Assistant Bridge Eungineer
of the Division of Highways, and
Captaan George T. Gunston of the
Division of Water Resources resumed
setive army duty on February 21st
Colopnel Muorray 5 commanding
officer of the 184th Infantry, Califor-
mia National Guoand, amd Captain
Gunston is on the staflf of Colonel
Otto Sandman, 143d Field Artillery,
Colonel Murray s outfit will encamp
at the State Fair Grounds in Sacra-
mento until Mareh 15th, when it will
go 1o San Lmis Obispo. Caplain
Gunston will also go to San Luis
Obispa.
ROSE FROM PRIVATE

Enlisting a8 a private in Co, G, 2d
Infantry, National Guard on April
25, 1914, Colonel Murray attained the
rank of Seeond Licutenant, saw serv-
ice on the Mexican border in 1916
and im September, 1917, went over-
seas gs First Lientenant, Co. G, 160th
Inf Following the war he was com-
missionesd Captain in the National
Guard and assigned to the 184th
Inf. which he now commands. He
entered State serviee with the Divi-
sion of Highways on April 1, 1924,

When it appeared the United
States would enter the last World
War, Captain Guoston enlisted in
the Washington National Guard in
February, 1917. He was sworn into
Federal serviee in June of that year
and Iater was ecommissioned as
Secomd Lieutenant. Discharged in
December, 1918, Captain  Gunston
came Lo California, attended the Uni-
versity of California 1919-1920 and
then transferred to the University of
Washington.

From 1923 to 1924, Mr. Gunston
whis & Seeond Lientenant, Finanee
Reserve. On June 14, 1926, he was
comnissioned First Lieutenant, Field
Artillery, California National Guard
and later was given command of
Buttery D, 143d Field Artillery,

(Continued on page 10 )
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Highway Bids
and Awards for
February 1941

ALAMEDA AXT CONTRA OOETA
COUNTIES —Diesel oll to be applled s
roadsides vegemntion for about TR rosdebde
miles. District IV, various loations. Hay-
ward Boilding Material Co, Haywand,
£2240; Lee J. Immel, Berkeley, LN
Contract awarded to Pacific Truck Bervice,
Ine., San Jose, £1,8930,

KERN l‘!‘i'["\"‘.l"h-—-m hridges to be con
structedl at Hakersfield, one seross Kern
River, ha nl of 630 feet, and one
mkur':lihm crﬂlllll Iu'rl &}
of 100 feet. District VI, ;i rﬂ.ﬂ‘
L. A Teichert & ﬂul lnr anﬂmhr.

: Trewhitt-Shields & Fisher, Fresnn,
-:“‘qnuinHt,lm.llmu
: Louwiz Bissotti & Son, Biockton, $108.-
312 A. Boddn & Bon, Ullllml S10m, T
Martin & Schmid: Contraciors, Limg Reach,
14548 : Carle Bangiovanni, Los Angelos,
. Contract awanded (o F. Freden-

berz, Bouth Ean Franciseo, S0 253

MARIN, NAPA, BONOMA r‘u'l“\*'rll-::ﬁ
—IHemel oll to be spplied to rosdside v
tation for absat 174 roadslkde miles I'Iu-
triet IV, wvarieus Joations. FEdwand A
Forde, San Anselmo L (Tess Raoildi
Suppdy, Hayward, 85350 Kuppinger
Finkham, [‘ i8] Tee J. Tmmel,
Berkeley, Contract awarded to Pa-
eific Trock e, Ine., San Jose. $4.500,

MERCED AND MARIPOSA OCOUN-
TIEE—Furnishing and applying diesel oil to
1206 miles of rosdside vegetation, District
X R s S N e
e, L f, i
Loadi, S2050; Sheldon Ca, Solsan,
$2175. Contract swanded 1o (Jose Huild
ing Bupply, Haywanl, $£2042

SACRAMENTO AND OONTRA COSTA
DDUNTIEZE— At Ban Josquin River about
five miles north of Anti
and te be repuired. | X.
Route 11, Sections C and A
Lasritzen, Pitishary, 55T451; E G. Per-
ham, Los Angeles, $433H2: Kim Crane
Bervies, Berkeley, 84417, Cimtraet .nli»-
ol to M. A Jenkina, Bacramento,

2AN JOAQUTN COUNTY — Hutlll
temler’s potiage from Garwosd Ferry Bridge
to Potato Sloagh Bridge. Distriez X, Route
Th, 03, Bectioma A, C. H. W. Johnson,
Stockion, $1185; J. K. Estes, W. Saera-
menin, S92 Contract awanded to J. F.
Fitssimmmons, Lodi, 3000,

BOLAND, BAN JOAQUIN, CALA.-
YERAS AND AMADOR COUNTIES—
Furnishing and applying diesel ofl o 141.2
miles of roadside vegetution, Distriet X,
varions locutlons. Pacific Trock Servies,
Ine., Ban Jose, B280: Closs Boildin
Bupply, Hayward, $2.700. Coatract pwa
&l to Sheldon Of] Co., Salsun, 24006,

Bids and Awards for Jan., 1941

BACRAMENTO AND SAN JOAQUIN
COUNTIES—Acrosa the Mokelnmne Hivep
about 5 miles west of Terminous, n steel
truss swing beidge with B8 timber steinger
aned 2 stesl atringer nppronch spans to he
eonstrueted aod wt the west approach to
Little Potato Blough crossing at Terminous,
o timber stringes rmmp trestle to be cons
structed,  Disteiet X, Houte 58, Heetlon O,
0. Meafey-Moore Co, &  Feedeleksn i
‘F'ratnnn nnatraetion  Co,, ﬂnhlnnd LH
Sodn & Ron, Onkland, :ui'm ﬂn
Rn]nh A Bell, Ban Marino, 830022305 ‘i'i"

%
%
%
i
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an Aicmoriam
#iajor Glenn 1. Stough

Major Gleww H. Stough, 50, ausis-

aut hydrandic enginesr in the Divion
wf Water Rewewrcen, Departwmewt of
Public Weorks, paszed awsy of the
Sacrameuts Ewergency Hospital Jomn-
ary 26, 1941, ar the vemmlt of a bheart
attack.

Major Stowgh bad beew ot work the

uwith a beart attack af his bowme =i
2417 U Srreet amd dicd 2= roxies o
the baspital,

He war borm iz Woadmn Counsty,
Kamuvn, Desember 13, 1890, He af-

Usiversity of Illmsls du 1913,

was & member of the Triamgle Club
and Taw Beia Pi, bewavary cugimecr-
img ocely,

He in wwrvived by bis wife, Mra
Grace ELyweh Stongh; a damghter,
Morgia Jane; twe wms, Glemw H, Jr.,
and  James MeKewzie Staugh, and a
virter, Mra. E. D, Gondell of Newpart
Beach,

Caletti & Co., San Rafsel 8411575 Con-
traet awarded to Tavares Gnnutmettun Co.,
Ine., Los Angeles, S350,560,

BAN LUIS OBISPOD mIT\TY—!Lt Taro
Creek and ot ©0ld Creek, two reinforeed con-
pewte bridges to be constructed nod about 1.0
miles of rondwny to be graded and bitomi-
nous surface treatment applied. Distriet V,
Kouate OB, Hections I}, €. Clapde (0. Womnd
& L. I}, Tonn, Lodi, 8116830 : Piazza &
Hllntl? fnd Trewhlrt Shields & F‘iuhen Ban
te SR it § e, G e
i f1 il n an Maring,

Blan; 1 b, Hodtocic Lo

Pazadena,
II.T-H 162 f‘-.‘rnl'rlr:t nwnrﬂed to I, EHL Gates,
antn Maria, $109,017.

International Highway
Completion Urged

Execuatives of 14 motorists’ organi-
zations attending the recent Western
Conference of Antomobile Clubs in
Reno strongly indorsed the Inter
national Pacifie Highway project. A
resolution urging completion of the
highway which contemplates connect-
ing north-south routes in  western
United States with Alaska and with
Central and Sonth Ameries was
adopted mnanimously,

The resolution declared ; ** Becanse
of its economie valoe, its eontribution
to National defense, and its social sig-
nificanee, we, the Western Conference
of Antomobile Clubs, indorse the In-
ternational Paeifie Highway, and urge
the American Antomobile Association,
National headquarters, and other
interesied organizations to continue
their efforts to proeure Congressional
belp in advancing this enterprise.”’

Two Exscutives of Public
Works Rejoin U. S. Army

fContinued from page 1)

Captain Gunston entered the em-
ploy of the State on September 5,
1922, as Personnel Clerk and Assist-
ant Seeretary of the California High-
WAy Commission. In July, 1923, he
was appointed Disbursing Officer of
the Department of Public Works and
an Oectober 26, 1937, was promoted
to the post of Admmmunw Officer
in Edward Hyatt, State Engineer.

Both Colonel Murray and Captain
Gunston have been granted leaves of
absence for the duration of the pres-
Tt PMerEEney

=—— =

TUOLUMNE COUNTY—Retween one
mile south of Jamestown r.nd Jamestown,
about ane mile to be gradid and sorfaeed
with road-mixwl H‘lrfur-]ng on gmn] I'-nn
E?’m" E’&Em" km' srin'mt .i n

FE=ilau] Htockton, i nltnn
Rock Co., Ine. Btockton, fhe
erickson Hroa, Emeryville, .ﬂl'ﬂ 'Hﬂl'er
Moore (o, & Frederickson & Wl.lmn Con-
sirnetion Co,, Oakland, S606 : Poulos &
McEwen, Sacrumento, $6D, . Beheumann
& Johmsom, Birekn, 1673, Contract
gwarded to Dan Caputo, San Jose, 350,145,

YEXTURA AND TLOSB ANGELES
COUNTIES—Bestween Pirn Creek and Los
Angeles County line, about 6.7 miles o he
graded amd Portlnml eement soneretn pave-
ment and plant-mix surfaeing to be pliesd
Distriet VII, Route TH, Baet m'ln O, A. -
wald Bros., Taos ‘tntrlnl, BITHAES . Matich
Rroa,, Fleinore, E:DE,B.‘] Giriflith ‘Co., Low
Angeles, S0 B Haddoek, Led,,
Pusailenn, Iﬁ!‘-'ﬂ'ﬂi' Clyde W, Woul, Lo
Angzal m.1-4; Radieh & Brown, Buar-
hank, B4 Tnlph A, Pell, San Marino,

BEAAR.  Contraot awardod o Preedericl-
o & Weasthrook, SBooramento, 350,003,

(Maveh 1941) California Highways and Public Works



State of California
CULBERT L. OLSON, Governor

Headquarters: Public Works

Building, Twelfth and N Streets,

Department of Public Works

Sacramento

FRANK W. CLARK, Director of Public Works

FRANZ R. SACHSE, Assistant Director

MORGAN KEATON, Deputy Director

CALIFORNIA HIGEWA_Y COMMISSION

LAWRENCE BARRETT, Chalrman, San Francisco
IENER W. NIELSEN, Fresno
AMERIGO BOZRZEANI, Los Angeles
BERT L. VAUGHN, Jacumhba
L. G, HITCHCOCK, Santn Rosa
WALTER T. BALLOU, Secretary

DIVISION OF HIGHWAYS

. . PURCELL, State Highway Engineer

G. T. MoCOY, Assistant State Highway Hngineer
J. G, STANDLEY, Principal Assistant Enginecr
R. 0. WILBON, Office Enginear
T. BE. STANTON, Materials and Research Enginesr
FRED J. GRUMM, Eugineer of Surveys and Plans
B, M. GILLIEB, Construction Eungineer
T. H. DENX15, Maintenanee Engineer
F. W. PANHORRT, Bridge Engineer
L. V. CAMPRELL, Engineer of City und Ceoperntive projecis
R. H. STALNAKER, Equipment Enginver
J. W VIOKREY, Safety Enginesr
E. R. HIGGINS, Comptroller

DISTRICT ENGINEERS
HE. R GREEN, District 1, Eureka
F. W. HASELWOOD, Distriet 11, Redding
CHARLES H. WHITMORE, District 11I, Marysville
JNO. H. BKEGUS, District IV, Ban Franelseo
L. H. GIBBON, Distriet V, Ban Luis Obispo
E, T. 8COTT, District VL, Fresno
B. ¥. CORTELYOU, District VII, Los Angeles
E. @ SULLIVAN, District VIIL, Ban Bernarnlino
8 W, LOWDEN (Acting), District IX, Bishop
R. E. PIERCE, District X, Stockton
B, E, WALLACE, District X1, Sun Diego

SAN FRANCISCO-OAKLAND BAY BRIDGE

BALPH A. TUDOR, Principal Bridge Engiveer, Maintenance
and Operation

|ﬁ?¢a Priuted (0 CALIFORNTA ETATE PRINTINGE GFFICE

EACHAMENTR, 1041 GXONGE . MOD0AY, STATE FLINTIM

DIVISION OF WATER RESOURCES

EDWARD HYATT, State Hogineer, Chief of Division
GRORGE T. GUNSTON, Administrative Assistant
HAROLD CONKLING, Deputy in Charge Water Rights

A. D EDMONRTON, Deputy in Charge Water
Resources Tnvestigation

GEORGE W. HAWLEY, Depoty in Charge Dams
HPENCER BURROUGHS, Attorney
GORDON ZANDER, Adjudication, Water Distribution

| DIVISION OF ARCHITECTURE

ANSON BOYD, State Architect
W, K. DANITELS, Asgistant State Architect
P. T. POAGE, Assistant Stute Architect

HEADQUARTERS
H. W. DEHAVEN, Superviging Arvchitectuenl Dreaftsman
1, H. KIROMER, Principal Stroctoral Epgineer
CARLETON PIERSON, Supervising Specifieation Writer
J.W, DUTTOXN, Principal Engineer, General Construction

W, H, ROCKINGIIAM, Priveipal Meclanicul aud Eleetrieal
Eugineer
(. E. BERG, Supervising Estimator of Building Construction

DIVISION OF CONTRACTS AND RIGHTS OF WAY

C. 0. CARLETON, Chief
FHANK B. DURKEL, Attorney
C. B MONTGOMERY, Attorney
ROBERT E. REED, Attorney
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