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700 Bridges on Federal Military
Highway Network in State
Inadequate for Defense Needs

By F. W. PANHORST, Bridge Engineer

PRELIMINARY study
shows thit nearly bhalf the
bridges on the Military

highway net work in California
will have to be replaced, widened
ar strengthened in order to bring
them wup to the standards re.
quired by the War Department.

In the November issue of “{ali-
fornia Highways and Public
Works,"” Mr, ¢, II. Pureell, State
Highway Engineer, discussed the
importance of n proper system of
highways as part of a national
defense program and pointed out
the woeful inadequacy of avail-
able funds for bringing the exist-
ing highway system up to needed
standards. It was shown that
not only must existing roads be
widened and reconstructed to
carry a large volume of traffie
with heavy load concentrations
but alss new arteries of travel
must be provided.

In this connection the present
condition of highway bridges
merits particular aitention be-
L R FE 1'|f Ins rrinrnt- !!I'llpiirlﬂn["f
in the general problem of recon-
structing the highwavae That 0l
i important is shown by state-
menis made by the United States
Public Roads Adminisiration and
others to the effect that reeon-
stroction of bridges should be
given first consideration in under
taking the highway reconstroe-
tion program

EXPENSE MESTRICTION

A bridge can be looked uwpon
as a very expensive seetion of
highway. Beeause of their eost,
it s genernl practice to restriet
the roadway somewhiat at bridges,
ind in many eases—ilso beeanse
of the expense—bridges are not
widened when the road is recon-
striuetod to proper standards. The
general result has been o lag in

An ald timber truss bridge that collapsed under
a truck and traller loaded with a power shovel,
bath wehicles balng considerably over the postad

welght limit.
ghallow water

Tha truck and fallen span e in

bridge construction with resard Lo
providing proper roadway widths
and standards of alignment at the
bridge and its approaches. In these
h-\jh-ulh restrictions on travel are
the same as in the case of the
roadway exeept that the remedy
in the ease of bridges is harder
to apply because of the greater
relative cost

However, the maintenance of
old weak strustures is a condition
whieh, if not remedied, has more
sinister possibilities than the
maintenanee of narrow roadways
or inadeguate rondbeds. Tlsually,
it is possible to get traffic over a
rogd somehow, no matter how
bad its condition, perhaps at the

ecost of some delay and extra
maintenanees The failure of &
bridge, or & major part of it,

means that traffie stops and may
wall hours or days for either a
detour 1o be built or repairs to
be made

ARNY HELD TP

In some cases othesr routes are
possible at the cost of extra travel
and exira road mamtenanee, but
often—and this s particularly
troe of Califormia with its large
areas of rugged topography—
there are no practicable detour
roads. Only a few vears apo
highway traffie, inelnding a unit
of the United States Army. sal
down amd waited several days for
A new hfllfn,'r ta be built over a
deep ravine on the Redwood
Highway to replace one that had
failed completely and eounld not
be repaired.

It makes no difference as far
ns the effect on traffic is econ-
serned whether n bridge fails be-
canse of weakness or is blown up
by a retreating enemy. Even a
superflein]l study of the develop-
ments of the war in Europe will
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Ne. +—Light, narrow bridge posted and likely to collapse if struck by a wehicle out of

cantrol. No. 2—Inadequate expansion detail in concrete girder span caused serlous

cracking. Meo. 2—Paar concrete In plle coupled with abrasion by floating drift resulted in
serious weakening, No, &=—Suppart plles weakened by marine borers

show the importance of keeping
# bridge in place, or demolishing it
if you are on the retreating side
Not only in war but also in times
of peace are weak bridges n matter
uf serions concern Always a haz-
ard, the danger is inereasing con-
stantly beeanse of the wear and tear
of growing numbers of ||.+|”-1‘- Him
mercial vehieles and the tendency
toward greater load eoncentration
Becanse of the unseientifie pro-
visions of the present motor vehicle
laws, maximunm loadings may be
carried by each type of vehicle no
matter how closely s axles are
bunechied togeither, and the use of
shorter vehielss & mereasing be
cause of the need for maneaverahil-
v and the ;-ui:r'rh"h abjechion to

passing long vehicle combinations.
EFDIUCED SAVETY VACTTOR

Beranse of the weight concentra-
tions, the puhblie now finds that &
laree p--r':iuu of the \.‘I!i‘l_l factior
built mto 3 modern bridges =™
encroached upon The inereased
siresses in  bridee members over
those contemplated m their design
may not be a matier of mmediate
coneern but will be, and in faet is
already being, reflected m mereassd
st of maintenanecs and shorter
serviee life The serious prohlem,
bowever, 8 the «ffect on a large
number of extsting bridges designed
io a lower 1'nruiuni 0or s ||1"Ir'r'|l:|
rated that little or no safety factor
remains under the maximom loads
possible wnder the prosent law

133 NOW POSTED

In zonnection with the nse of
roads for war purposes the War De-
partment bas aceepted the H-15
design standard for bridges that are
to carry military loads such as are
now  contempleted The so-called
“H" loaidings are in general used
thronghout the United Statea lor
the design of highway bridges

The H-15 loading which is based
on & fifteen ton trock with 24,000
pounds on its rear axle, is the par-
ticular loading used for a large
majority of the nation’s highways
For irrru.! HjNLns this ]umﬁhg nSSTmes
the 15 ton traeck to be followed and
preceded by similar 12§ ton trucks
spaced at 30 foot intervals, It is
of particular interest to consider the
sitnation with regard to bridges that
are not up to this standard.

First, let us take the State High-
way System as a whole
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At the present time there are 235
bridges on the Swate Highway Sys-
tom legally posted for less than the
load limit provisions of the Velicle
Code, These reductions in the losad-
ing are based on factors of safety
that are considerably less than those
ineorporated in the design of a new
bridge, and this is permitted only
becanse such bridges are under reg-
wlar and frequent inspection by
eompetenit men. Likewise, in such
cases saving in maintenance eosts
or prolonging the serviee life of the
bridge is waived to a large extent.

While it 1 true that these posted
bridges are being repaired or re-
placed eontinvously, others are
steadily deterioeating or being dam-
aged to the point where they also
mnst be posted, and many large and
strategically located struetures are
inelnded in this elassifiention. In
addition to the above number there
are 04 bhridees posted for reduced
speed either because they are not
strong enough to  withstand the
pounding of heavy high-speed traf.
fie, or beeause impnet from a mis
handled vehicle might bring about
complete collapse of a span.

It s estimated that abomt 230
moare bridges muy have to be posted
for reduced loadings within the
next two or three vears. Another
320 bridges or so are not ap to mod-
ern standards, but it is expectod—
or at least hoped—they can be kept
in serviee for several more years
without posting for redoeed loads,

1200 BELOW BTANDAILD

Although not included in the class
of weak brideres, there are about 430
other bridges inadequate in either
width of roadway or alignment of
the bridge and approach roadway.
Thus there are about 13200 Btate
bridges, out of a total of 4200, not
up to an acceptable standard, and
the general condition of 8000 or
more bridges on county roads is
known to be a still more serious
problem,

At the beginning of the current
biennium it was estimated that
about £0.000,000 wonld be required
to replace the bridges unsale for
legaul loads. Many bridges included
in this total have been replaced, but
others—as already stated—haove
reached the same stage. It was esti-
mated also that it would take $35,-
000,000 to replace all the struetur.
ally inadequute bridges, that is, all

{Continued on pegs 1873

Pictures 1 and 2 show decay in bents of this timber everhead struciure evidenced by

satt/ement of the deck. MNo. 3—A defect in expansion detail of cencrete girder structure

resulted in disintegration of beam. Nots temporary timber supports on shallow footings.

Mo, 4—One-way timber suspension span posted and reinforced by adding additional
hangers between originals

California Highways and Public Works (December 1940} [ Three]



Governor Olson Discusses Highway
Development in Next Ten Years

By CULBERT L. OLSON, Govermor of California

DEQUATE development of the
California State highway sys-
tem during the coming decade

is dependent opon a variety of di-
versified and, at the same time, in-
terwoven factors. While it is guite
impossible in any short statement to
ecover in detail all such factors con-
fronting Btate officials charged with
the responsibility of highway ad-
ministration, there are three or four
outstanding problems whose satis-
fnotory solution is fundamental to
ndequate highway development.

During the past ten years, motor
vehiele registration in California
has inercased by nearly three-quar-
ters of 4 million ears and trmeks, Tt
would be a conservative estimate
that, during the coming ten years,
the inerease will be about the same.
This mesns that, where this State
now has approximately 2,700,000
registered motor vehicles, by 1950
the nombaer will be around 3,300,000,

California has a State highway
system of 13,8606 miles. The volume
of traflic using this system today is
guch that on certain seetions in the
more densely populated distriets in
large urban areas traffic congestion
E'II'I".'H’“TH ] -'.rt‘iuuh |1l‘{-|'||z-m |.m-|-l-
mg ahead toward 1950, it is mosl
apparent that, with a prospeetive
increase m traffic volume of between
20 and 25 per eent, the problem af
congestion on State highways may
be far more serions than at the
present.

It is, therefore, necessary that
during the next ten vears the State
mwust make a most determined effort
to provide highway facilities capa-
ble of moving traffic freely and
safely.

Some speh facilities have recently
been ecompleted, others are under
eonstruction and still othery are in
the prelimmary stages of design.

Results of engineering studies
and research have evolved that con-
struction of comprehensive systems
of freeway rontes leading [rom
urban centers to the rapidly develop-

| Four]

GOVERNOR CULBERT L. OLSON

ing suburban areas present the best
solution to congestion around cities,
In California, one such freeway, the
Arrovo Beeo Parkway, has recently
been opened to traffie between Pasa-
dena and down town Los Angeles,
Another, the Cahuvuenga Freeway
leading from Hollywood toward the
San Fernando Valley is partially
completed and work is rapidly pro-
gressing  on Olympie  Boolevard
leading westerly from Los Angeles
towards Santa Moniea.

In the San Franeisco Bay area
detail plans are now in preparation
for converting the Bay Shore High-
way betrween Palo Alto and San
Franciseo into s freewny and pre.
liminary designs nre being prepored
for other snch arterinls along the
east shore of the bay.

Other phases of highway develop.
ment which muost be continued in
rurpl geotions inelude construetion
of preater mileages of divided high-

wavs for high interurban
travel on main arterials. In both
arban and suburban areas the build-
ing of separate routes restricted 1o
the wse of trock transportation is
still another method which has
proven of pgreat assistanece Lo the
free movement of traffic and the
number of sueh routes must be in-
ereased,

Ome of the greatest [1I'nl|||~tl|.:|. a0n-
fronting the State in providing
highway faeilities whieh are suffl-
eient for an inereasing traffic vol-
ume is that of the obsolesence of
bridges. On the California State
highway system there are some 3500
bridge and grade separations. Ap-
proximmately 25% of these stroe-
tures are inadequate for present
day traffic. Many built in past
years are too narrow or restricted
as to clearance for modern antomo-
tive equipment. Others are inade-
guate in design and structurally in-
suffieient for loads and speeds which
now obtain. In addition to those
structures which should now be re-
placed, others will prove to be in-
adequate during the next ten years,
Besides these bridees, there are still
others which are structurally sound
but which should be replaced hbe-
eanse of their loeation on inferior
alignment,

The magnitude of the bridge
problem 1s such that it is estimated
by the State Highway Engineer
that an amount of approximately
#75,000,000 will be necessary to pro-
vide the California State highway
system with adequate bridge strue-
tures,

During the past few months an-
other factor of no mean proportions
hias presented itself to eomplicate
the situation. There is no dounbt
that one of the most important prob-
lems econfronting the American
people today is that of national de-
fense, One of the prime necessities
of u defense program is a ecomplete
svetemn of strategie highways over

(Continuesd on page 13)

speed,
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White Bars on
Pavement Give
Danger Warning

CCIDENT experience has
shown that the ralsed bar on
the pavement, painted white,

is an effertive deviee in traffle guid-
gnes nnd eontrol ot underpass ap-
proaches, the beginnings of divided
highways, the proteetion of eenter
placed traffie signs, such as KEEP
TO RIGHT signg, at roadway inter-
seetions and wyes, and in divided
highways to sceenfuate the neutral
strip.

For some time past the Division of
Highways has been experimenting
with these traffie control devices,
Bars of different materials con-
steneted at varions heights, slopes and
angles have been installed. Carefnl
nbservations of their effectiveness
have been made. The resction of the
motorist has been noted.  Conclusive
evidence of their practicability has
been obtained.

PROVIDE DOUBLE WARNING

Psychologisis tell us that a major
portion of our impressions come
through our eves and that a slightly
lesser pereentage of our aetions are
visually controlled. These whitened
bars are so laid as to constitute &
visua! warning of an approsching
hazard. Angled and raised in 8 man-
ner to convey high visibility, their
warning is transmitted s long dis
tanee io the motorist,

But if the sense of sight iz lazy
or inactive for the moment—and sight
ghould be the most actively awake
semse of the motor ear driver—a
gevond sense i jarred into hazavd
recognition by the raised bars. A cor
bumping over but a bar or two should
arouse @ dozing driver immediately,
be it @ mental or physical napping,
and give him a sharp warning of
dunger.

Present experience seems to indi
eate that the bars should be luid on
an angle of about forty-five degrees to
the eenter line of trafie. To give
pood long distance visibility, they
shonld be not less thun six inches wide
with the far fuee higher than the noar
face. However, some bars have been
eonstructed with a flat top surface—
and have been effective.

{Continued on page §)
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Control and guidance of traffic by ralsed whita bara proves effective for intersections,
wyes, noutral strips on divided highways and protection of central placed signs
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Constructing sidehill viaduet sarrying State

highway across slide area along Russian River

Russian River Sidehill Viaducts

FPYWO sidehill viaduets are now
tnder construction on the Rus-
sian River near Guerneville on

Birn Route 12 I

CUne of the structures has

State Sonoma
County,
a length of one hondred and twelve
feet and the other, two hundred and
fifty-two feel, They will carry sec-
tions of roadway on the steep banks
of the Rpssian River approximately
fifty feet above the river,

The design of ench of the structures
is similar in that the decks or road.
wivs consist of reinforeed concrete
sontinuous slab spans twenty feet in
length built on open steel pile bents,

Ench viaduet will provide a 26 foot
¢lenry roadway width and a single
four oot pedestrian sadewalk with
standard eonerete handrail on  the
river side of the viaduets.

Due to the instability of the road-
wavs at the sites of the viaduets, it
has been necessary to construet the
deck slabs the full width of the road-

[six]

way in approximately half of the
length of each of the structures.

Steep slopes and unstable soils
often malke it impracticeal to maintain
a graded highway, Or perhaps ex-
pensive property mprovements adja
cent to the proposed road prevent the
gprending omt of ents and fills to ob
tain a stable roadbed.

In such cases it may be economical
to resort to structures snpporting the
roadway whose supports ean be made
to reach more stable foundation.  Al-
thongh suech structures are also ex-
pensive, they pay for themselves
throngh foture suvings in mainte-
Nanee,

Althongh the ideal foundation for
bridges is rock—solid, native rock—
it is frequently necessary to make use
of some less favorable material. TIn
thnt sase the bridee design is modi-
fied to take full advantage of condi-
tioms, A ecase in point are the side-
hill vinduets pictured here which are
being ennstricted to earry the new
Btate highway aeross dangerons slide

areas along the Hussinn Hiver near
Guerneville. Here steal piles were
driven throngh severn] feet of soft
material to a firm foundation and en-
eaged in eoncrete for protection. The
open steel bents will permit the free
flow of over-saturated muck beneath
the struoetures while the conerete
spans carry the motorists over in
sinlety,

White Bars on Pavement
Give Danger Warning

(Continuad from page 6)

It must be borme in mind that
feasibhility of eonstruetion and ease of
maintenanes must be g prerequisite in
the placement of raised bars. By
their very use, it is expected that they
will be damaged and mnst needs he
repaived for they are in a way a
gentle but emphatie warning of
danger rather than a barrier such as
a solid high eonerete curb or a fixed
guard rail.

(December 1940) California Highways and Public Works



Twa sidehlll viaduets being constructed alonp the Russian River near Guerneville in Sonoma County previde 26-fool roadways of
reinforced concrete. Continuous slab spans 20 feet in length are built on open steel pile bents. Four-foot pedestrian sidewalks
with econcrete rails are provided on the river side
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Four-Lane Divided Highway Being
Constructed East of Redlands

By A. EVERETT SMITH, Assistant Resident Engineer

8 AN additional step in improv-
Aiug U. 8. Highway 99, a State
hiphway eontract was recently
awarded and work commenced by
Dimmitt and Taylor, contractors,
This project begins near the eust city
limit of Redlands and extends east-
erly through the Crystal Bprings
eanyon and over adjacent rolling ter-
rain toward Heaumont for a total
distanee of £.11 miles.

The project consisis in general of
constructing a graded roadbed and
placing an approved surfacing aggre.
pate and installing drainage strie-

fures. A two-lane graded roadbed
will be constroeted north of the ex-
isting pavement from the east eity
limit of Redlands to 17th Street, as
shown by the accompunying refer-
enee map.

The existing pavement will be left
intaet to carry eastbound traffie and
the new lanes will relieve the now
overtaxed road of westhound traffie,
Many large eucalyptus trees border-
g the north side of the existing
pavement will remain in place, being

[Eight]

sitnnfed In limits of the new dividing
strip.

From near 17th Street the prade
will be construeted to a four-lana
divided highway section on new im-
proved alipnment south of the exist-
ing road, with a transition at Florida
Street decreasing the roadbed width
to a two-lane section st a point of
adegquate sight distanes. The two-
lane section will continne to and

merge into the existing two-lane
pavement ahead.

By utilizing the existing pavement
west of 17th Street, two and one-half
miles of four-lane highway with a
central dividing strip will be avail-
able east of Redlands eity limait,

This project makes connection to
the west with an improvement eom-
pleted in 198 in which 2.4 miles of
Portland cement concrete pavement
was placed on new alignment elimi-
nating numerous sharp horizontal
and wvertieal curves which afected
gight distanes in that section,

The four-lane divided seetion
through Crystal Springs canyon will

permit the faster wehicles to pass
heavy laden trucks and other slow
moving vehigles withont danger of
head-on eollision.

Traffie over this roule is heavy,
with a marked inecrease during win-
ter months due to the popularity of
desert resorts. A large volume of
heavy truck traffie is also earried by
this route, hauling produce supplies
and freight between the Tmperial Val-

ley nnd the Los Angeles mavkets and
harbor area.

Preliminary to eonstruction, muech
work was vequired in clearing the
new right of way of buildings and
moving publie otility facilities out of
the way.

Constroction work which is still in
the early stage ineludes elearing and
grubbing, roadway excavation, plac-
ing reinforeed eonerete pipe culverts
and the eonstroetion of a 12 by 12
foot reinforeed conerete box culvert
in Yucaipa Creek.

This work is nnder the supervision
af (0, B. Brinkerhoff, Resident En-
Fineer.
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Top picture shows grading for section of &-lane divided highway project near Redlands leaving trees in dividing strip with sxisting
road for other 2 lanes. Other views show placing of comcrete pipe and construction of box culvert
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Four-lame approach highway en new alignment te connect with north and of San Rafael Viaduct

Highway Viaduct In San Rafael

r]:‘” CARRY a large volume of

traftic at high speed throngh

cities and thickly popnlated
areas expensive struelures must often
be built. By their use, delays due
to cross traffie are avoided and the
serviee to adjucent properties sepa-
rated from the arterial trafflc,

A fourane divided highway via-
duet is being eonstructed in the City
of San Rafuel over approximustely
five ity blocks of residential and in-
dustrial property in order to carry
the fast, heavy Redwood Highway
arterial traffie through the eity with
i minimum of interference to the
local properties amd traffic.

The viaduet will be a reinforced
conerete st ru et ure approximately
twenty-two hundred feet in length
and will provide a fifty foot divided
roadway elevated about twenty-five
feet above the adjoining ground.
Five city street grade separations will
thus be provided as well as grade sep.
arations for the ingress and egress of

[Ten]

each direction of traffic on the ar-
terinl highway.,

Congiderable engineering study was
neecpssary in the planning of the San
Rafael viaduoet in order Lo secure a
structure of good aesthetie qualities
that will blend with the development
of the city and vet be an economieal
structure of sound engineering de-
sigr, The spans have been designed
of variable lengths to fit the nuwmerons
conditions along the structure Aand
provide the uimost in econommy,

The wviaduet which oeeupies the
ehannel of Irwin Cresk, a
strenrn which eareies the run-off from
practically all the streets in the east-
ern portion of San Rafael, will have
a total of 67 spans varyving in length
from 17 feet to 5T fest 6 inches,

The snperstroctare is of two types:
The northerly nine gpans and the
sontherly 22 spans are reinforeed con-
erete slab constroction and the in-
terior spans of the reinforeed con.
erete oirder type. Slab spans pro

ek

vide minimum elearanee for the rraf-
fie on cross streets. Transitions from
the slab spans to the girder spans
are destened continuems. Expansion
joints will be placed from 120 feet
to 150 feet apart.

To provide a new channel for Irwin
Creek along the center line of the
vinduet between the {wo center enl-
umis the bridee was designed with
four-colomn  vents or piers. Rein-
foreed conerete box culverts are beine
eonstructed under Fifth  Avenue,
“ourth SBtreet, Third Street and Sec-
onid Street to carry the channel water,
11HE‘ 1\']1“]1' sirmneinare :-I'-| J_:“'I_]]'Il,ll'll i1k
piles,

A unigue feature of the vinduoet
structure 3 thal the girders are
curved econcentrieally with the center
line to provide s nniform view from
underneath, The use of eurved gir-
ders simplifies deck form work and
also provides a wniform eantilever
distanee from the outside girder to

the deck
{Continuned on page 20)
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Upper pictures shows 4-lane highway viaduet under construction through San Rafasl at junction with existing highway to San Fran-
cisco. Lower shows deck forms and reinforcing steel detalls
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ities Designated to Take Over

The Martinez-Benicia Ferry

By FRANK

Y his executive approval of
Bi'lmhling legislation passed by

the legislatnre in special ses-
sion, Governor Culbert L. Olson on
December 5 made it possible for
the Department of Pablic Works to
request the Ameriean Toll Bridge
company to transfer and convey to
the oities of Benieln in Solano
County and Martinez in  Contra
Costa County the operative prop-
erties and ranchises now owned hy
the Martinez-Benicia Ferry  and
Transportation Company

It was my privilege as the Diree-
tor of the Depariment of Publie
Worles to formally reguest Me, Will
F. Morrish, President of the Toll
Bridge Company, to apply to the
Califorrda Railroad Commission for
permission to torn its ferry prop
erties over to the two cities situ
ated on opposite banks of the Car-
quinez  Straits  across which  the
ferry now operates.

As this issue of California High-
ways and Public Works goes to
press, the necessary legal steps for
public ownership and operation of
the ferry systent are being taken by
the Toll Bridge Company and the
interested municipalities.

MADE ITRGENCY MEASURE

At Governor Olson's reqguest, the
bill empowering the eities of Mar-
tinez and Benicia or either of them
was made an wrgeney neasure to
take effeet immediately and  was
passed by both houses of the logis-
lature. The bill was suthored by
Senators Thomas MeCormack, rep-
resenting Solano County, and T, H.
Delap, of Contra Costa County. A
companion measure was sponsored
in the Assembly by Assemblyman
Ernest Crowley of Fairfield and
Assemblyman Harold F. Sawallisch
of Richmond.

nder the law as it existed prior
to passage of the MeCormack-De-
Lap bill and its signing by the Gov-
ernor, cities of the sixth elass such
ag Martinez and Benicin had no
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W. CLARK, Director of Public Works

legal anthority to aequire or oper-
nte a ferry system. Under the
measure approved by the Governor
this was made possible.

EMPOWERED TO DECIDE

When the State of California
through the California Toll Bridee
Authority acguired the Carquinesz
and  Antioch bridges and  other
properties of the American Toll
Bridge Company, it was agreed be-
tween the conlracting parties that
the Direetor of Public Waorks should
decide what disposition should be
made of the Martinez-Beniein ferry,
which the Toll Bridge Company de-
gired to abandon,

The Director was empowered Lo
designate Solano and Contra Costa
epounties or either of them: or the
wities of Martinez and Benicin ov
vither of them; or & cooperative
organiztion eomposed of the em-
plovees of the ferry who were de-
sirons of operating the system in
the event that the counties or the
eities declined to take over the wtil-
ity,

It was the belief of Governor
(Mson, the members of the Califor-
nia Toll Bridge Authority and my-
self, as Public Works Director, that
the interest of the publiec and those
persons using the ferry would best
be served if either the counties or
the eities affected assumed opera-
tion of the ferry.

CITY OFERATION FAVORED

At a joint meeting of the boards of
supervisors of Solano and Contra
Costa counties, the officials of the
vities of Martinez and Benicia and
representatives of the employvees, it
was the coneensus that the eities
should apply for the right to own
and operate the transportation sys-
e,

The employees of the ferry have
rendered faithful service over a
period of years and it is the hope
of Governor Olson and myself that
every consideration relative to their

continued emplovment will be given
to them by the new owners of the
ferry system. The hill which made
possible public ownership of the
Martines-Beniria ferry reads as fol-
lows

PFROVIEIONS 0OF RILL

Au et to add Sections 8820 and S62d to an
et enlitled “An act to provide for the
argaiization, incorparation, and govern-
wenl  af mwsiclpal  corporabions,”  ap-
proved March 13, 883, relating to the
acguigition pnd aporation af fervies by
cifica of the wirih vcloss, eilher olone sr
Foinltly with ofher citles af the sase closs
or eountied, ta ke effect imniedialely,

The peaple of the Stete af Califereis &
et ag follows:

SECTION 1. Ssction B62: iz hersby
added to the act cited in the title hareof,
to read as follows:

Sec, BEZe. Any city of the sixth class.
through its city council, may by pift,
purchase or eminent domain mcguire any
axisting ferry, together with any fran-
chiss, wharf or landing place necossary
for its operation, and may operate such
ferry upon navigable waters within or
adjacent to ths territorial limits of the
city. The cost and expanse of such ae-
auigition and operation may be paid for
sut of the eity's genoral fund. Any such
ferry may; in tha council’s discretion, be
operated sither as a toll or free ferry.

SEC. 2. Section B82d |s hereby added
to said act, to read as follows:

Sec. BA2d. Any city of the sixth class,
through its city council, may, pursuant
to contract, Join with another city of
the same class or with any county in
acquiring any existing ferry, together
with any franchise, wharf or landing
place necessary for its operation, and in
operating such ferry upen navigable
waters lying within or adjacent to the
territorial limits of both citles or of the
city and the county. Each of the con-
tracting parties may pay its propertionate
share of the cost and expense of acquiring
and aperating the ferry out of its general
fund. Any such ferry may, in the dis-
cretion of the legislative bodies of the
contracting parties, be operated either
as & toll ar free Farry.

SEC. 3. This act is hereby declared to
be an urgency measure for the immediate
preservation of the public peace;, health
and safety within the meaning of Section
1 of Article |V of the State Constitution
and shall therefors go into immediats
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Martinez- Benicia Ferry authorized by Legislature to be transferred to cities as designated by Director of Public Works Clark

effect. A statement constituting swuch
necessity is as follows:

Under the tarms of the agreement lead-
ing to the purchase by the State of the
Carquinez Bridge, the seller is cbligated
to transfer its rights in a ferry operated
by it between Benicia and Martinez to
any city or county between or within
which the ferry operates. Thia act is
designed to implement and facilitate such
designation by awthorizing the cities and
counties affected to acqguire and operate
ferries for operation over wators within
or adjacent tao their territorial limits.
Until the authority is granted it is pos-
sible that the present owner of tha ferry
may abandon its operation thereof and
relinguish existing franchises therefor,
Should this happen, it would be impos-
gible for many years to operate & now
ferry in the same wicinity, in view of
Section 12 of the California Taoll Bridpge
Authority Act, to the detriment of the
public intersst and welfare. It is there-
fore a matter of extreme urgancy that
this act take efect immediately.

There are approximately 85,700 school
buses in nse in the Unived Btabes, popopis
the Antomobile Club of Bouthern California
Twice EYEry achool day thess buses cover
1250000 miles of highway

Bh “What do you doT"

He: “I'm n panhandlor.”

Bhe: “I'd le ashamed to ndimit i

He: “Dan't get me wrong I work L w
beauty shop, giving facinls.”

Governor Olson Discusses Highway
Development in Next Ten Years

imnithausd From page 1)

which movemwents of troops, mund
tions and supplies may be guiclkly
and freely moved

The effect upon highway con
struction in Californis by the neces-
aary readjnstment in the Gnancing
of projects to meet the demands of
tlie [lrrr[nmr*s] svsetem  of  defense
ronds will be far reaching, The
results of surveys made in this State
for proposed improvements whieh
wonld be vequired for the Federal
streategie militnry rond system 1ndi-
eite that approximately #150,000,000
will be required for sueh work in
Calilornia, In  addition 1o this
pmount, nosum of some $11,000 000
will be necessary lor constroction of
necess ronds to severnl eantonments,
naval and military reservations
planned for this State.

The construetion of such canton-
ments and military bases forther
vomplicates highway development

Califormia Highways and Public Works (December 1540)

:ih |i|l‘i]' '\il.'lflil_'- h_\. reasn of |1.h
normal inerénsges in population and
bl inges

Most important of all factors re-
lating to future highway constroe-
tion and of vital import to all other
faetors is that of sufficient finaneing

The program of State highway
evelopment mdicsted by the pre-
eeding parngraphs will require an
ineome  for highway purposes of
mneh larger proportions than is
availabhle at the present In the
face of the apparent inadequacy of
preseni revenues, reduetion in Con-
gressional appropriations for Feder.
al Ald to the States presents a seri-
ous problem. The demand for de-
velopment of a comprehensive sys-
tem of strategic highways for na-
tional defense purposes complicates
the finaneial problem to the extent
that it would appear that there

{Continued on page Z5)
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At Arroys Drive Bridge fan palms and fMaral plantings decorate slopes with ies plant on center strip

Landscaping Arroyo Freeway

P | ATURAL scenic beauties of
Arroyo Seeo through which
runs the new Freeway between

Lios Angeles and Pasadena are being

enhaneed by landseape engineers of

the Division of Highways.

Approximately ten thoosand young
plants of varions varieties have been
propagated especially for this land-
seaping project. Some 47 kinds of
plants will be used in improving the
right of way on either side of the new
bhighway. Of these 42 are native
species.

Eleven species of ceanothus, or wild
lilae, are included in this list. The
ceanothus produces brillisnt clusters
of flowers in light blue, bright blne,
deep blue and white, providing a sne-
eession of flowers from mid-winter
until Jumne,

NAMED AFTER FREMONT

Numed after its discoverer, General
John C. FPremont, the beantiful Fre-
montia with its golden yellow blos-
soms will alse be used in prolusion,

[Fourteen ]

as will the attractive Cutaling cherry,
with its heavy green folinge and the
holly-leaved cherry, which is some-
what similar. These two shrubs are
particularly adaptable where the
plinting area on each side of the
boulevard is limited. They bear a
rich preen faliage throonghout the
year,

During the early summer months,
the Freeway will be enlorful with
matilijn poppies, together with yellow
tree poppies. Clumps of California
holly, or toven, will bhe planted
thronghout the entire course of the
boulevard and during the fall of the
vear and ap until Christmas will pro-
vide a brillinnt (disploy of red berries.

NATIVE BEYCAMORE GROUTE

MNative to the Arroyve s the syea-
moreg and many of these trees will be
planted in elomps to tie in with the
natural growth. The Nevin's bar-
berry, with its large elusters of yellow
flowers which bloom in the late winter
months, will be nsed extensively,

Wild roses will be interspersed with
the other plants throughout the length
of the Freeway, On steep banks the
wild buekwheat will be used pro-
fusely.

Other native plants to be used in
the Arroyo Heco landscaping scheme
will include purple sage, blue sage,
bush snapdragon, mansanita, moun-
tain mohagany, pink and yellow
flowering eurrants, fuchsin, fuchsia
flowered mooseberry, lemonade berry,
lonurel sumach. elderberry, blucheard
tongue and California fuchsia.

Among five exotie plants which will
e nsed is an evergreen perennial
morning-glory whieh is especially us-
ahle on steep banks. While this plant
grows wild in many parts of southern
Californin, it is not in general garden
use. It will serve to cover unsightly
inelines on Arroyo Seco and will add
materially to the gencral color scheme.

When the landseaping is completed,
the Division of Highways expeets it
will be an outstanding example of
modern hizhway beautifieation,
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Top and bottem pictures show plantings on slopes of Arroyo Beco Freeway including blue dawn Moawar, cateclaw, wild grape, trail-
ing lantana, and honeysuckle, with Beston lvy on structure abutments and piers and oleanders and tayens in groups on slope tops.
On dividing strips are compact myrtle and ice plant with cocon palmas placed at center piers and closs to structures. Center
pleture shows stages of slope planting and application of top soll

California Highways and Public Works (December 1940) [ Fifteen)



Evolution of Grading and Paving
Methods in Highway Construction

By EARL WITHYCOMBE, Assistant Construction Engineer

more rapid progress beem made

than in the field of grading. The
development from the station-man's
wheelbarrow and the horse-drawn
seraper of thirty years ago to the
present  day  tractor-drawn  wheel
seraper ol thirty-eubic-yard capacity,
marks eonsiderable progress in dirt-
maving methods,

The intermediate stage of power
shovel and truck is now relegated to
excavation in rock formation and to
hanls that are bevond economical lim-
its with seraper equipment. The rock
has to be extremely harvd or the hanls
exceptionally long for the present
day contractor to abandon seraper
equipment for power shovels,

IH NO form of construction has

EQUIFMENT DEVELOPMMENT

This evolution of equipment has
not only resulted in a marked de-
orease n the unit eost of grading
operations, but it has also made it
possible to eomplete within a few
months a project which formerly
might have required a vear or more.
The dollar spent in construction
these days vields a much larger re-
turn 1o the purchaser than it did
thirty years ago,

Clearing and grubbing of the na-
tive growth, formerly performed by
laborious hand methods supplemented
by powder, is now largely done by
tractor equipment,

These developments and adaptation
of the modern power equipment to
construction are the result of the
painstaking experimentation of men
in the construetion industry. Many
of the highly suceessful implements
of the present day were looked apon
as harebrained dreams by able oper-
ators of earlier times.

Embankments on railroad and
highway construction were formerly
built by end-dump methods and sub-
sequent setilement took place over a
period of many vears. Maintaining
the roadbed to the predetermined
grade during this period of readjust-

[Sixteen |

went was 4 costly and unsatisfactory
practice,

Experimental projects were set up
to eomstruct embankments in thin lay-
ers which were wetted and rolled.
These projects indicated that subsi-
dence within the embankment itself
eould be avoided. Research devel-
oped methods of messuring the de.
gree of compaction within the layers
and definite limits were established.
This advancement preceded the per-
fection of the tractor-drawn seraper.
It fitted in admirably with this
method of dirt moving and was a
decided impetus to its development,

Enzineers soon became aware of
oeeasional snbsidence due to inequali-
ties in the original ground. It is now
the praetice to earry on a thorough
investization of the subsurface con-
ditions which mirht affect the sia-
bility of the superimposed embank-
ment. Particular attention is paid
to the character of the soil, the pres-
enee of underground water, and any
appareni weakness in the geological
structure. This investieational work
is done largely with drill rigs, and
ranges in eost from 875 to 1,000 per
mile, The necessury corrective meas-
ures are then dedided upon from the
results of the investigational work.

I'. 0. €. PAVEMENT METHODS

The methods employed in pave-
ment  constroetion have umndergone
many changes over the same period.
The mixing machine was formerly
the only piece of mechanical equoip-
ment employed on portland eement
conerete paving construetion, The
batehing and the laying of the mix-
ture was performed entirely by hand,
Charging the mixer with aggregates
measured in wheelbarrows from stoek-
piles along the grode has now been
supplanted by mechanical batehers,
These are nsnally located at the point
of origin of the aggregates, where the
individoal components are propor-
tioned over automntie seales by drop-
ping each bateh into its proper com-

partment in a trock for delivery di-
rectly to the mixer,

The rough spreading of the mix-
ture as it is dumped from the mixer
is largely done by hand; but equip-
ment is available and is coming into
genernl use to spread the concrete
faster and more efficiently by worm-
ing the mixture aeross the full width
to he poured.

The laborions manner of hand som-
pacting the conerete has been sup-
planted by mechanical ecompacting
and sereeding devices that produce a
dense conerete with a surface of nni-
form texture. To aid in the placing
of mixtures of a harsher eonsisteney,
mechanical vibration has been added
in very recent vears to these ma-
ehines, This advancement permiis
the lowering of the water-cement ru-
tio and makes possible 1 more eco-
nomieal use of cement.

MECHANICAL FINISHING FLOATS

Were it not for subseqnent subsi-
dence in the slab as the conerete is
reaching 1ts set, nothing further
wonld have to be done following this
epmpaction to insure a uniformly
smooth  sarface. The subsidence,
hiowever, distorts the slab surface and
nepasional readjustments are neces-
saury to correct the condition. This
was accomplished by means of a series
of long floats operated transversely
aeross the pavement by hand and cut-
ting and filling in the irregularities,
The resulis obtained depended largely
upon the gkill of the individual oper-
ators,

In recent vears a mechanieal drag
Anisher has replaced the floats, and
by numerous trips over the slab as
it is taking its set, maintains the
surface true to cross seetion, As a
final precaution, a steel eut float is
drawn over the hardened conerete to
vheelk and remove any slight irregu-
larities that might yet remain.

[nder sarlier methods of pavement
eonstruction, it was considered neces-
sary to use at least six sacks of
wement to the enbie vard of conerete
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to produce the desived minimum of
strength under all of the variations
in control existing at that time, Since
the adoption of improved mechanical
methods with their resulting uni-
formity of produet, it has been prac-
ticahle to reduce materially the
amonnt of cement.

Mixtures generally eonsist of five
sacks of eement to the cobic yard,
and some have been placed with foor
and even three sacks per enbic yard.
The early strengths of the lean mix-
tures are nsually low; however, the
three-saek mix has given average com-
pressive strengths of 3600 pounds per
square inch at a two-year ape and has
carried traffie for the entire period
withont sign of distress.

ASPHALT CONCRETE PAVEMENT

A great many changes have been
made in recent years in the technigue
with which asphalt mixtures are de-
signed, proportioned, and laid. The
enersl desicn and scheme of opera-
tion of asphalt mixing plants is much
the same today as it was thirty vears
agn, The changes that have been
made were for the purpose of control-
ling uniformity and inereasing pro-
duetion,

Mixing plants were formerly fed
by teams and scrapers with the aggre-
gate stockpiled in two sizes around
the plunt yard. The material went
first to the dryer and then to a sepa-
ration sereen, where it wias separated
into two sizes and stored in bins
shove the mixer, As the umiformity
in the grading of the material in the
hins depended largely upon the care
exercised in the blending and the
feeding of the material to the dryer,
the resulting mixture reflected lnrgely
the skill of the individual in charge
of this feature. An attempt was
made to overcome this diffienliy by
separating the materin] still further
into a total of four sizes, This sepa-
ration was a decided improvement ;
but it still left much to be desired
and the manner of feeding was com-
pletely revised,

Relt feeding was required, and the
ageregate, separated into the sizes
roughly approximating the grading
of material in each bin, s now fed
ontn the belt by controlled gates from
bunkers or into a tunnel in the rela-
tive proportions used in the mixture.
Although this innovation was eriti-
eised by the average operator when
it appeared in specifieations, it
proved to be such an aid in inereas-

ing sverage output that seldom will
a contractor set up a plant (even
on the low type of surfacing where it
is not required ) without making it a
part of the installation,

HIGHER PENETRATION TYFES

Liow-penetration asphalts were used
in earlier mixtures, and beeause of a
certain wmonnt of subsequent ravel-
ing and eracking of these pavements,
seal coats were provided for all proj-
ects. Binee the present-day technigue
of applying such seal conts was un-
known, they soon became glazed and
were 4 serious traffie hazgard in un.
favorable weather. In order to over-
come the objestion from a serviee
standpoint, the mixtures were revised
and seal coats eliminated, but the for.
mer objections of lack of life reap-
peared. Research disclosed that lack
of life was accompanied by loss of
penstration in the asphalt, which
immediately sngpesied that much
higher penetration was desirable in
the original asphalt, The present
practice is o use asphalis of pene-
tration ranging from 70 to 120 for
this type of eonstrustion, and the
resnlis are very promising,

The spreading of asphalt eoncreie
had always been performed by hand.
Fifteen vears ago experiments were

made with the modified mechanieal
spreading machines which were used
at that time for portland eement eon-
crete.  After a year or two of per.
facting, they became a suceess and
ure used universally wherever this
type of construction is placed. The
machines have sinee been designed
anddl manufaetured speeinlly for this
purpose.

THREV-AXLE ROLILERS ADOFTED

Biteel-tired power rollers have been
used throughont for ecompaction of
this type of pavement. Minor m.
provements have been made [rom
time to time in rolling equipment,
the most noted of which is the com.
paratively recent innovation of thres.
axle rollers that permit a decided in-
cregse in concentration of load on
isolated humps in the sorface and
aet somewhat as a planer without
removing any material or searring
the pavement.

The guestion of riding comfort has
always been debatable ginee ihe first
pavements were laid.  Methods of
evaluating this gquality were under
diseussion for a great many years.
In 1924 a means was developed
whereby spring deflestions of an
antemobile traversing o piece of pave-

(Continued on pago 203

November Traffic

on State Owned

Bridges Totals 1,688,599 Vehicles

HE record of vehieular traffie

on the San Franeiseo-Oakland

Bay Bridge for the month of
November shows a total of 1,384,735
of all elasses of vehicles moking a
grand total of 1,688,599 of all ve-
hicles using the three State-owned
AHATLS,

The recent reduction of tolls on the
Carquinez and Antioch bridges was
reflected in an inereased treaflic on
those two spans, The total of all ve.

Passenger autos and auto trailers

Motoreyeles and u'ir.m _

Truoks and truck trailers.

Others _
Total wehicles

California Highways and Public Works (December 1540

hicles using Carquinez and Antioch
in November was 303,864 compared
with 300,072, a gain of 3,792 and
representing § considerable saving 1o
owners, Passenger sutos and auto
trailers erossing the Carguinez bridge
totaled 260,976 compared with 251.-
192 in Oectober, and 16,178 on the
Antioeh bridge compared with 15,534
the preceding month. The total No-
vember traffic on the three bridges is
shown in the following tabulation :

Ban Franocisco-
Oakland Bay uinez  Antioch
Bridge Bridge
- 1,276,130 260,976 16,178
3,278 521 27
B 18,113 4 662 102
. 06,130 106,004 2,178
. 21,076 124 11
1,384,736 285,277 18,687
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700 Bridges on Military Road Network Inadequate

bridges operating under a material
redoction of the normal safery fae-
tors. While some of the most dan-
gerons bridges have been repaired
or replaced during this biennium,
the economie pieture is not much
improved because of the steady de-
terioration of substandard bridges
already referred to,
108 INADEGQUATE FOR ANMY

Now let us look at the situation
on Military Roads alone.

The War Department recently re-
guested that the Public Roads Ad.
ministration, in eooperation with
the States, make an estimate of the
cost of bringing up to the desired
standard, highways tentatively
selected by them for their military
imporiance,

It was found that there were about
1500 bridges om this military net-
work in California and, although it
included our best and most impor.
tant Btate highways, there were 200
bridges that should be replaced tnd
500 more that should be
ened. The estimated cost of d
this, exclusive of any road approac
work, was about $12,000,000, in ad-
dition to which there would be the
cost of other bridges on extensions
of highways not yet built.

It must be realiged that even if
money is provided for reconstruet-
ing these substandard bridges, they
still can not be replaced over night,
It would be necessary to make sur-
veys to establish the proper high-
way loeation, to obtmin foundation
data and to prepare plans and spee-
ifications  hefore construction can
evan be started. In the meantime,
expensive repairs may have to be
made and use of the highways con-
tinue to be limited by the redoced
lond limits ad the hridges.

RESTRIOTE HAULING

This lmitation of the use of
adjacent highways is 0 matter of gen.
eral importance at wll times,  Very
often the lond lmit on o bridge re-
stricts hauling on many miles of
highway heeanse of the absence of al-
ternative routes, I the capital in-
vestment in the roads s to pay its
praper dividends, load rmi.rint&urm on
the bridges mnst be removed,

Althongh heavy londs natnrally oe-
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Lawrence Barrett

Chairman Barrett
Sends Greetings

Chairman Larry Barrett of the
California Highway Commission has
just returned from a state-wide tour
of inspection of highway improve-
ments proposed for inelosion in the
budget.

“T want to inform the many
friends 1 met all over the State on
this trip" said Me, Barrett “that the
bndget will be in the hands of Gov-
ernor Olgon for submission to the
Legiglature by the first of the year,
and to them wnd all my other good
friends 1 send my best wishes for a
Merry Christmas and the happiest
of New Years,"

evr wore frequently on major traffie
arteries, no pond i immone from oe-
easionnl loads of maximum weight.
Consoquently all bridges, regardless
of the importance of the road, must
be designed and kept in condition to
safely sustmin these moximom loads,

UTnfortunately, even the hest tech-
nically teained expert ean not say
definitely when s weak bridge will
fuil, for the principal reason thal it is

governed to a large extent by the laws
of probability or chance. The possi-
bility of the right number of loads
coming onto the bridge in just the
right position to cause the greatest
gtress in every eritical member must
be assumed, but the probability of
such an oceurrence may be rather
small. If it does not cceur for many
vears, heavier single loads than that
for whiech the bridge is posted may
eross over with apparent safety and
seem to diseredit the engineer’s eom-
putations,

BRISK ALWAYES PRESENT

However, the risk is always there
omnd it s well to remember that a
bridge may be damaged by & heavy
vehicle but not enllapse nntil later on
—perhaps under a vehicle that is far
too light to canse any overstress in
the structure. There have been many
eases where State Hishway bridees
have heen damased to the point
where their eollapse conld be ex-
pected momentarily. However, doe to
the eonstant inspection given to
strueiures, whose strength is under
suspicion, the condition has heen ob-
served in time to shore np the stroe-
tnre before it failed either under its
own weight or a vehiele,

In coneluding it seems advisable to
stress the point that while old bridees
stand a lot of alnse they have a habit
of giving up at eritieal times, and
when they do it means serions delav
and an eeonomic loss out of all pro-
portion to the failure of any other
link in highway transportation.

Also, bridge eonstruction is expen-
sive, so the investment should be as
permanent a one as it is possible to
make, Tt is, therefore, necessary that
hridges be reconstrueted in their final
loeation, which means that a studr
and rebuilding of the adjacent high-
way must proesed simnltaneonsly.
Time is required to do this properly.

Finally, sinee it is necessary to
bnild new roads, all fonds available
for constrnetion ean not be used for
bunilding hridges, The proportion of
the funds now available that can be
applied to bridge replacements and
the ascompanying road relocation, is
g0 limited it will require many years
to eliminate existing hazards,
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Russian Gulch
Bridge on the
Mendocino Coast

HE coast of California is to a
large extent extremely rugeed
with deep gashes which must

be erossed by the highway., Impor
tant strostores are olten rr-quinﬂl At
these points in order tw avoid long
and winding detours around the head
of the ravine or estuary,

The bridge over Russian Guleh on
the Mendoeino Coast Highway pie-
tured on the cover amnd on this page
is of a type that indicates economy
in its constrocteon  but throurh iis
very simplicity of line harmonizes ex-
tremely well with the rugeed seener
that frames it.

The 240-foot areh
means the loneest In the State, is
still long enough to be worthy of
Tt e It =an i‘ir seen  how
itself to the need for avolding dam-
age to footings which if placed in the
streanm bed always have been sub-
jected to the foree of the waves and

span, by

it lends

. e

Raiph A Tuder

the drift thrown ap by the veean dur-
ing winter storms

This arch bridee is & good example
of how beauty ean be attained without
sacrifice of servieeability and ECOTOmY
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Bay Bridge Enginecer
Tudor Goes into Army

“nlllh A Tn-lrrr_ !'Fllll':tuﬂ Hl'.llil.'l‘
Engineer of Maintenanee and Opera
tiom of the >an Franeseo-Unkland
Bay Bridge, has been given military
leave of absence to join the Army on
January 1. Mr. Tudor entered the
serviee of the Bridge Department of
the State Division of Highways in
1929 and was transferred two years
lator to the SBan Franciseo-Onkland
Hay Bridge Division in direct charge
of operation and muaintenanee of the
new strueture

Mr. Tudor gradusted from West
Point in 1928 and was in the regu-
lar Army serving one year in the
Coast Artillery and five years in the
"lrll-q 1-[ ]':l B

to California.

incers beflore he came

His rank in the Army will be Lieu.
tenant-Colonel and be will be sta-
tioned at San Luls Obispo as Assist-
ant to the Chiel of Staflf in Charge
aof Military Intelligence of the Gen-
eral Staff of the Fortieth Division

He is a National Guard officer, not
n Reserve officer,
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Tentative Budget Estimate for
Highway Construction $36,341,230

ENTATIVE buodget estimates

for the 1941-43 biennial period

were submitted to the California
Hirhway Commission today by the
Division of Highways and showed
that there will be available for high-
way construetion projects during the
93d and 94th fiseal wvears approx-
imately $36,341,230,

Highway revenues for the next
bienninum are estimated at $80,600,.-
000, which after allocations for ad-
ministration, traffic engineering and
special investipations, highway main-
tenanee, maintenance of the Car-
quinez and Antioch bridees, highway
planning survey, shops and equip-
ment, and maintenanee stations,
major eity streets, engineering, right
of way, joint highway districts, one-
quarter eent to eities for State high-
ways and for the reserve and con-
tingeney funds will leave only $36,-
341,230 for highway constroetion
projects,

ERTIMATED REVENTE DETAILS

Estimated revenues are as follows:
(ras Tax, $73.000,000; Motor Vehicle
Fees, $8AT4000; Use Fuel Tax
(Desel), $1,300,000; Federal Add
(1942-43) 87,600,000 ; Caravan Fees,
#226,000 ; Total, $90,600,000,

These revennes will be alloeated
renerally as follows: Administration,
#3,900,000; Traffic Engineering and
Special Investigation, $325,000; Gen-
eral Maintenanee, $18350,000; Main-
tenanee of Carquinez sand Anfioeh
bridges, $30,000; Highway Planning
Survey, $210,000; Capital Tnvestment,
(shops and equipment)  $400,000,
{maintenance  stations)  $300,000:
Major City Streets (f-eent alloca-
tion), £9,125,000; Construetion and
Improvement, Engineering, Right of
Way, Joint Highway Distriets, City
1-Cent State Highways, Constroction
Projects, Reserve and Contingency
Fund, $57,940,000,

DIVISION NORTIH AND S0UTH

The som of $57.940,000 will he
divided between northern and south-
ern California eounties on the follow-
ing basis:
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For primary North hichways,
54.26% of 50%, $15.719122; for
primary South highways, 45.74% of
H0%, $13,250,878; total for primary
highways, $28,970,000.

For secondary North highways,
G0% of 0%, $14,485,000; for second.
ary Bouth highways, 50% of 50%,
£14.485 000 ; total for seeondary high-
wavs, $28.970.000.

The total for Primary and Second-
ary highways in the North is &%30.-
204 122 and for Primary and Second-
ary highways in the South, #$27.-
735,878,

TEXNTATIVE CONSTRUCTION FUNDS

Tentative allocation of highway
funds for construetion and improve-
ment is as follows:

North Hauth
Primary Hecondary Primury Seaendary
Preliminery Engineering . e ETOOLONN0 LR LT HE20,(HH) BETH, 000
Congtruction Engloeering . . __ O, (M S FLCIRE Y A5, 00
Right of Way._ . . 10RO LR 1, 20,0040 T, CHH
Joint Highway Districto.— - - PR E L) g e SHER T
City 3¢ Binte Highway_ . .. 1,878,071 1,733,604 1,764,264 3,740,061
Contingeney and Reserve . G0 3406811 3906504 427,700
Conatruction Projects ——— 12A57,080 T80, 1610 7,980,175 8,623,815
Mt oo $1S205,747  $11.908.375 £12560243  $14,.875,635

SUMMARY

PRIMARY NORTH ____ F18,206, 747 PRIMARY SOUTH e 12,800,247
SECONDARY NORTH = 11,008,375 SECONDARY SOUTH _______ 14 875,685
30,204,122 27,755,878

Viaduct in San Rafael

(Continued from page 10)

The slab spans as well as the gir-
der spans are eonstructed on regular
parabolic curves,

An  eleciric conduit is installed
throughout the strueture to provide
for the placing of luminaires in the
future,

While present constrnetion will
provide for four lanes of traffic the
viaduet is designed to allow for fo-
ture widening.

The need for this project was evi-
deneed by traffic connts taken in July,
1939, which showed 21,562 vehieles on
Bunday and 12,538 on Monday near
the south eity limits of San Rafael
At the north eity limits the counts
were 19,441 and 10,298, respectively,
for Sunday and Monday, indieating
an average daily traffic of approxi-
mately 13,500 vehieles,

Well Meaning Old Lady : "Th you like to
ro to school, little boy ¥

Small Boy: “0h, going iz all right, and
coming back isn't so bad either, It's stay-
Em:dl.]aum betwern times that makes me so
tired.”

Evolution in Highway
Construction Methods

{ Continoed from page 17)

ment were transmitted to an instru-
ment installed in the car and re-
corded., Methods were soon worled
out to ecalibrate these records and
reduce them to & common basis of
COMmpPArison.

To this one innovation the travel-
ing public iz indebted more than to
any other development for the riding
comfort bumilt into the presenti-day
pavement. The use of this rating
deviee has ereated competition be-
tween engineers and eontractors alike
to obtain smoother and better work.
The wery efficient implements by
which perfection is being obtained
are but the result of sueh competition.

Prof : "What iz the outstanding eontribu-
tion that chemistry hos given the world ¥
Soph : “Blondes."

Teacher: “Jobhnny, in the Jones family
there are the father, the mother, and the
baby., How many does that make?"

Johnny : "I'wo, and one to carey.”
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Maintenance Equipment Study By
National Highway Research Board

tenanee Department of the Na-

tinnal Highway Research Board
has been designated to undertake a
research study of maintenance equip-
ment. The purpose of the study is to
ohtain aceurate information on all of
the varions types of equipment which
are available for performing highway
maintenance work, and to recommend
the most suitable and practical equip-
ment for aceomplishing partienlar
operations,

This committee is compesed of the
following men:

T. H. Dennis {Chairman), Mainte-
nanee Enginesr, Division of High-
ways, State of California.

Ao AL Anderson, Manager, High-
ways and Municipal Bureau, Port-
land Cement Association.

H. K. Bishop, Chief, Division of
Construetion, T7. 8. Public Roads Ad-
ministration,

Bernard H. Gray, Chief Engineer,
The Asphalt Tnstitute,

J. B. Lawrence, Maintenanee Engi-
neer, Department of Publie Works,
Massachusetts,

Rex M, Whitton, Maintenance En-
gineer, State Highway Department,
Missouri.

The work of assembling the data
neeessary for the stndy is now nnder
way. In order to insure a thorough
canvass of the subject and to provide
for a presentation of the data and the
ecommittee’s recommendations in a
useful and praetical form for refer
ence purposes, a method of proceduore
has been decided npon, which provides
for the classification of all equipment
into groups, aceording to its utility
for performing specific operations.

ﬁl SUBCOMMITTEE of the Main-

TEN OPERATION GROUPS

As a basis for this classification, an
ottline of the study was prepared
which groups all highway mainten-
anege operations into ten major cate-
cories, as Tollpws:

1. Maintenance of traveled way

2. Maintenance of shoulders

3. Maintenance of roadsides

4. Maintenance of bridges

5. Maintenance of miscellaneous
struetures

6. Bnow removal, drift and ice
control

7. Maintenance of trees, shrub-
bery and plantings

8. Maintenance of safety devices

9. Blasting

10. Miscellaneons

Each of these major eategories is
further broken down into various
items of detailed work so that as many
subheadings may be set up under each
main elassification as are necessary to
fully eover the field, For example,
under Topie 1, “*Maintenanee of trav-
eled way,"” twelve subheadings have
been listed, each representing the
maintenance of one type of highway
surfacing.

Tt is proposed to examine the equip-
ment requirements for performing
each item of work listed in the outline,
and as far as is feasible, make definite
recommendations as to the most prae-
tical type of equipment to use for
each piece of work, and set up brief
specifications for each unit of equip-
ment. That is to say, it 1s proposed
to met mp snitable equipment, aseom-
panied hy controlling specifications,
for performing the work under each
main classification and esch subliead-
ing of the ontline,

ALL STATER COOPERATING

[n & nationwide survey of this sort,
it is of eourse ohvious that sngrestions
and opinions concerning the equip-
ment needed or considered desirable
should be secured from as many
sonrees and anthorities as possible, in
order that soil and climatic conditions
in all seetions of the country may be
taken into aceount, The committes
has therefore communicated with, and
has solicited the eooperation of all of
the State Highway Departments, and
certain other publie and private agen-
eies which are interested in or are
especially qualified or experienced in
certain phases of maintenanee work,

The opinions of the distriet engi-
neers of the Public Roads Administra-
tion have been requested, and in adidi-
tion, the Portland Cement Assoeiation
is cooperating with regard to the
maintenanes of portland cement con-
erate highways and strunetures and the
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Asphalt Institute is cooperating with
respeet to the maintenanes of hitumi-
nons surface roads,

There will no doubt be considerable
divercence in the sngoestions offered
by different aunthorities, and in the
opinions reseived from different see-
tions of the eountry, However, with
a wide range of data at hand, the com-
mittee should be in a position to
analyze each type and unit of equip-
ment with reference to its utility for
maintenanes work,

TYPICAL EQUIPMENT SETUPS

In contacting the various states and
other ageneles, mimeographed copies
of the outline of the study were for-
warded, together with two exhibits, or
sample setups, illnstrating the type of
information wanted and the manner
in which it should be listed, One ex-
hibit showed a typieal setup recom-
mended  for maintaining an  earth
road, Topie 1-a in the ontline, and the
second showed a typieal equipment
setup recommended for the mainte-
nanee of steel bridges, Topies 4-a, b,
These two exhibits, or typical equip-
ment outfits accompanied by speeifi-
cations, were in sufficient detail and
in such a form as to readily illustrate
the purpose and seope of the stndy.

All the arencies which have heen
contacted were requested to follow
this form as closely as possible, in sub-
mitting their data, so that the infor-
mation whieh is acenmulated will be
reasonably uniform and comparable,
which will greatly assist the eommit-
tee in analvzing the material and ar-
riving at its recommendations.

It will probably be some time after
the first of the year before the work
of assembling this data is completed.
Until all the information is received
and studied, it is hardly possible to
foresee whatl the secope of the commit-
tee’s report will be. There will un-
donbtedly be a wide range of equip-
ment recommended for performing
the various maintenance operations,
when the opinions from throughout
the eountry are reviewad,

For example, the equipment setup
recommended  for maintaining an

{Continued on page 28)
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Interstate Project Completed on
California-Oregon Unit of U.S. 99

By F. W. HASELWOOQOL, District Engineer

gon and California gathered on
the Pacifie Highway at the

State line on November 26, {o cele-
brate the opening of a new and better
highwav and to dedicate it as another
evidence of enduring friendship be-
tween the people of the two States,

Travel over the Siskiyou Moun-
taing began over a eentury ago and
has encountered the usual obstacles
and handicaps leading op to the pres-
eni. trinmph of road buoilding.

History records that the first white
man te cross the summit of the Siski-
yons in Southern Oregon was Peter
Skene Ogden on February 14, 1827,
His diary records that he observed to
the south a great white mountain
comparable to AMt, Hood which he
called Mt. Sastie.

OFFI(‘IALS and eitizens of Cre-

FIRET WAGON TRATN 18543

Captain Applegate, » hardy pio-
neer and Indian fghter who bot re-
cently died, took the first wagon train
over the mountain pass in 1849,

Sinee that time traffic hag remark-
ably  ineressed although it by no
means requires the oldest inhabitant
to relate stories of hazard and hard-
ship when a trip by either horse-
drawn or motor vehiele between
Yroka and Ashland was an adventure
of several days duration. It is related
that unsung pioneer poets were wont
to express their semtiment in rhymes
which were written on the signboard
which mformed the traveler that he
hind resclied the Summit of the Siski-
yous, a lew of which remd something
like this:

“My feet emerge from wornout shoes,
Trying to cross the Siskiyous.”

“I've got this far but t'aint no uses,
I'll never get through thes Siskiyous.™
“This read is impassable,

It's not even jackassable.

¥ you must travel

Bring your own gravel."

In the short span of a generation
remarkable changes bhave been
wronght in what has beeome a major
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artery of travel on the Pacific Coast,
and a link in a preat international
highway which will eventually reach
from Alaska to South Ameries.

CEMENTED STATE FRIENDEHIP

The group that zathered at the
State line between Yreka and Ash-
land on November 26 to dedicate the
latest aceomplishments of Oregon and
California in improving the highway
over and through the Siskiyous,
brought from men yet young these
memories of the past road conditions
to compare with the exeellence of the
road now open for traffie. It cement-
ed the friendship of the peoples of
the two States in their mutual re-
joicing over this evidenee of coopera-
tive effort. The major addresss of
the oecasion were made by State
Highway Engineer R. H. Baldoek
and Governor Charles A. Sprague of
Orregon.,

At the beginning of the era of
highway eonstruetion in California,
Oregon had econstrosted and paved
with asphaltic conerete a magnificont
highway from Ashland to the State
line, and California at once nndertook
to meet it with an equally serviceable
rodad,

It is small wonder that roads laid
oiit nearly thirty years ago, magnifi-
ecent as they were in serviee to the
traffic of that time, huve long since
becoma obsolete,

FINAL LOCATION IN 1038

In 1981 Oregon began to give seri-
ous  considerntion to the extreme
nrgeney of fmproving their portion
of the road over the Siskiyvous, eon-
sisting of almost 21 miles from Ash-
land to the State line. In 1933 the
first of 14 eontracts was awarded for
n valley seetiom out of Ashland along
the adopted route. The last of these
contraets, which was for surfacing
the seetion from a mile north of the
Siskivon Summit to the State line,
was recently eompleted,

In 1942 the Division of Highways
veceived ingquiries from the Orvegon

highway engineers as to whether it
wonld be physically and financially
possible for California to constroet
new connection to meet their road ot
the State line, a point considerably
lower and some distanes west of the
present State line eonnection,

The final loeation in both States
wag worked out in 1938 and financing
wis arranged so that the unit in Cali-
fornia and the final work in Oregon
would be completed at approximately
the same time.

MAXTMUM OGRADE A%

The new highway in Oregou is 16
miles long, approximately 4.7 wmiles
shorter than the old. It has maxi-
mum grades for sonthbound traffie
of 5.50% and of 5% for northbound
traffic,. The minimum eurve radins
18 673 feet. The improvement in
alignment has veduced the curvature
from 353 to 5§ eomplete circles. The
graded road bed is 32 feet wide, Bx-
eept for the valley section south of
Ashland, whieh is paved with eon-
crete, the road surface consists of O
inches of eroshed rock, ranging from
4} to 2 inches, placed in two layers
the fnll width of the roadbed. Rock
ranmng from § inch to dost is used
as a choker on top of this base and
the surface layer is constrocted of
bituminous macadam, TUnoiled
erushed rock shoulders border the
surfiee,

The total eost of the sixtesn miles
of new construetion in Oregon was
$1,800,000, or about %$112,000 per
mile,

To conneet with Orepon’s highway
at the Hiate line, California con-
sgtructed 1.8 miles all on new location
at n eost of $123,000, or about $G68,-
000 per mile.

The minimum corve radius in the
California unit is 1,432 feet and the
maximum greade is 6%. The graded
width is 46 feet, Base course is 6
inghes of crusher run base over the
entire grade with selected material
from readway euts for subgrade. The

(Continuml on page 283
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SUMMIT
SISKIYOU MTS
ELEY. 4466

7 Vresa Pomsd
Views on newly completed ssction of U.5. 99 over the Siskiyvou Mountains bullt by the States of Oregon and California. The cam-
bined cocperative project, 17.8 miles long, results in saving five miles in distance and at least thirty minutes traveling time
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Sonoma Shore Line Improvements
Eliminate 18 Unsafe Timber Bridges

By R. P. DUFFY, District Construction Engineer

ITH the eontract awarded by
Director of Poblie Works
Frank W, Clark on June 4,

1940, to James B, Anderson of Visa-
ligr, for eonstrueting a reinforeed arch
culvert on an improved aliznment at
MeClellan Guoleh on the Cloast High-
way about twenty-nine miles north of
Jenmer in Sonoma County, the last of
the old timber bridges posted for re-
strieted loading on this section of the
State hichway in Distriet TV is being
eliminated.

This section of roadway, from the
motitth of the Russian River to the
month of the CGualala Biver, extend
ing for some forty miles along the
Honoma Coast, was transferred from
the Honoma County road system to
the State Highway Svstem by legis-
lative action in 1933, at which time
the sorface was of native material,
muddy and slippery in the winter,
and dusty in the drv season.  Shortly
after hecomine a part of the State
Highway System, the surface was
dust-oiled by the State forees, therehy
providing a duostless snmmer and
mnilless winter ronte,

UNSAFE TIMBER BRIDGES

There were, however, some eizhteen
timber bridees across the numerous
streams along this seetion that were
designed for lighter than present-day
standards, and were of such age that
they had long passed their safe load
capacity for even this light design,

State bridge engineers investigated
all struetures, and their findings dic-
tated the neeessity for legal posting
for restricted loadings, although
rany minor repairs were made by
State Forees to allow maximum use of
the struetures  pending  available
funds for their replacement.

In 1938 8 contract was awarded to
Parish Bros. of Oakland for the elimi-
nation of eight of the bridges, at a
cost of 549,000, These were replaced
by seven redwood box eulyerts and
one 90-inch multiplate pipe eulvert on
improved alignment, providing a 26-
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foot  oil-treated rvoadway.,  Wherse
funids permitted these improvements
were placed on the ultimate loeation
of the road,

MAJOR LINE OHANGE

In 1939 a second eontract, embrac-
ing 214 miles of grading a 26-foot
oil-treated roadway, including the
elimination of nine timber struetures,
was awarded to Guerin Bros, of San
Francisen, at a cost of $111,300. A
major line change at Russian Guleh
was included in this contract, erossing
the stream in Russian Guleh below the
Torks, thereby rveplacing three poor,
narrow timber bridges with one 3-
span reinforeed conerete hridoe.

This line echange, 1.17 miles in
length, with a roadway width of 26
feet and oil-treated surface, on
modern alignment and grade, replaces
a narrow winding road along both
gides of the canyon, shortening the
distance 2 023 feet, redueine the curv-
atnre 306 degrees and providing an
appreciable saving in driving time
and eomfort,

This loeation is especially noted for
and seenres its name from the Rus-
sian  explorers and settlers  who
played an important part in its early
history. Stories told by old-time resi-
dents of the area picture these ex-
plorers landing in the protected cove
of Bnssian Guleh and traveling north-
ward, settling at Fort Ross about
1812, The historie buildines and
stockade, some of which have been re-
stored. have been acquired by the
State Park Department, and many
visitors annoally view these relies,

IMPROVEMENT ENDE RESTRICTIONS

At other peints along this road evi-
denee ean be seen of early dayv Iom-
bering activities, ineluding portions
of old ship loading rigs where ships
were anchored off shore to secnre their
lnmber cargo by high lines between
the shore and the ship. Some Lnnber
is still prodneed in the hills to the
east of the road, but due to restricted

loadings on the old timber stroctures
and the short radius cnrves at many
of the bridge approaches, hauling of
this product was severely restricted.

The elimination of these restrictive
features by the recently completed
highway construction along this
route has removed this barrier from
that industry,

The work on Guerin Bros. contract
was completed in June, 1940, This
same month, a third contract was
awarded to James E. Anderson of
Visalin, at a cost of $23,500, for the
elimination of MeClellan Guleh
Bridge near Stewart's Point, as noted
at the commencement of this article.
This eontract iz now under way and
npon eompletion thereof, the last of
the old timber bridees which were
posted  for restrieted loadine will
have been eliminated on this seetion
of highway in Bonoma County,

Names of the bridges rveplaced
under the foregoing econtracts are
shown on our records as:

1. Boiler Gulch Bridge, replaced
with 80-inch mmultiplate culvert.

2. Fort Ross Creek Bridge, replaced
with redwood box culvert.

3. Kolmer Gulch Bridge, replaced
with redwood box culvert.

4, Williams Creek Bridge, replaced
with redwood box culvert.

6. Stockoff Creek Bridge, replaced
with redwood box culvert.

6. Miller Gulch Bridge, replaced
with redwood box culvert,

7. Phillips Gulch Bridge, replaced
with redwood box culvert.

8. Miller Creek Bridge, replaced
with redweod box culvert.

8. Three bridges over forks of Rus-
sian Gulch, replaced by a single
d.span reinforced concrete
bridge.

10. Jenner Gulch Bridge, replaced
by corrngated metal pipes,

11. Manny’s Gulch Bridge, replaced
by corrugated metal pipes.
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12, Honey Comb Gulch Bridge, re.
placed by R. 0. arch culvert,

13. Cannon Gulch Bridge, replaced
by R. €. arch calvert.

14. Timber Cove Bridge, replaced by
tunnel throngh native rock bluff.

15. Stewart's Point
b;n.u.mmww

16. McOlellan Gulch Bridge, now be.
ﬁ"’m by R. 0. arch cul.

GEORGE A. SEDGWICK GOES TO
PANAMA CANAL COMMISSION

George A, Sedgwick has resigned
from the Division of Architecture to
accept a position as Assoctute Engi-
neer with the Panama Canal Com.

Mr. Sedgwick served 11 years with
the State prior o his resignation,
joining the Harbor Board in San
Franeiseo in 1929, the Bridge Depart-
ment of the Division of Highways in
1933, and the Division of Architec-
tare in 1937. He has been connected
with several major projects, including
the struetural design of the new Pro-
fessional and Voeational Standards
Building in Sacramento, and the Big
Cresk arch bridge on the San Simeon-
Carmel coast route 58

Mr. Sedgwick graduated from the
University of California in 1927, re
eceiving his degree in the College of
Civil Engineering. He is a registered
Civil and Structural Engineer in
California, an associste member of
Ameriean Society of Civil Engineers,
and holds membership in the honor-
ary engineering fraternities Tan Beta
Pi and Chi Epsilon.

Mr. Bedgwick will be missed by his
fellow engineers, especially at various
annual banguets where his suceess as
a toastmaster is unparalleled.

PLEASURE TO RECEIVE
Bark of America,
San Diege. California.
Editor,
Califernia Highways

and Public Works,
Sacraments, California.

Dear Sirt
It is always a pleasure Yo receive your
very asducationsl magazine which ss
clearly shows the development of Cali-
fornia’s highways and natural ressurces.
| command and congratulats you for
this splendid publication,

Sincerely,

A, V. MAYRHOFER,
Assistant Vieo President.
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Bay Bridge Five Times Safer

for Traffic Than Average Highway

HE chances of a person being
either injured or killed in a
motor vehiele accident on the
San Franeiseo-Oakland Bay Bridge
are about one-haif what they would
be on the average highway in Cali-
fornia or the nation, secording to
u report of State Highway Engineer
C. H. Pureell made to Director of
Public Works Frank W. Clark
Mr. Pureell’'s report eomprised
data submitted in advanee of a
posed econference with James M.
Carter, Direetor of Motar Vehieles,
und E. Raymond Cato, Chief of the
California Highway Patrol, for the
purpose of discussing ways and
means for inereasing traffic safety
on the bay bridge.

In his report, Mr. Purcell ssid -

“The Bay Bridge is the heaviest
tra structure world
and one of the busiest of all high-
ways. At the same time it is one
of the safest, and a 4-year record
shows that the chances of a person
being either injured or killed on the

::I the highwa

on &

mlhllhuurthwm !'nrﬂl:
past 12 months even this record has
hmhmumm:-hn
the relative chance of killed
in an accident on the bridge has
been 1 to 5} on the average high.
way

or 8,020,000 miles throughout the

United States

for

1938
1. WVehicle miles . . e " . - —— 260,000,000 .060
2. Total persenal injury and fatal mccidents. .. .. ... ... ... . e
B Fatal sccidents ... .o v ersem s s s s s s s
4. Persons killed . .. ... D i A 22,500
5. Persons injured __ e e
6. Vehicle miles per personal injury or fatal sceident. . .. . _ i
7. Vehicle miles per fatal sccldent___ . [e—
B Vehicle miles per fatality. ... . 8020000
8. Vehicle miles por injury________ o L

e —

United States, before expecting to
be killed in an aceident. In four
vears on the bridge he eould have
traveled 14,600,000 miles before an-
ticipating & comparable fate. In the
last vear his chanees on the bridge
were far better and he counld en-
Joy 39000000 life-safe miles

“In 1938 the same persoa eould
drive an average of 350,000 miles on
Californin highwuys before expeet-
ing to be injured m an mecident
For the past four years he eould
drive 775,000 miles on the bridge
before taking the same risk. In the
lnst 12 months his chances on the
bridge were not quite so good and
he eould expeet injury after 625,000
miles,

“The accompanying table gives
these facts in greater detail :

Bay Bridge
Since cpening Last 12 montha
Califarnin MNowv. 12,1836 Octobaer, 1939
for to to

1838 Oct. 31, 1940 October, 1840
19,500,000.000 236.000,000 7R.000,000
26,643 m n”
2,550 10 2
2775 18 2
51,150 302 125
531,000 1,550,000 1,080,000
7.850,000 23,600,000 30,000,000
7.040,000 14,500,000 39,000,000
TTE.000 625,000

London Library Carries
on With Magazine Files

German bombers over London evi-
dently have not interfered with the
orderly work of the Science Museum
Library, South Kensington, in Eng-
land s eapital eity.

The mail from overseas brought to
Director of Public Works Frank W.
Clark today a letter from E. Hamor-
ten-Jones, Keeper of the Library at
the Museum, requesting several back
imsues of Cavroesia Hicaways axn
Pomae Wonks, the official magszine
of the Department of Poblie Works
Jones wrote ;

“With preference to Canrrorxia
Hmwaways axp Punnie Worgs whieh
you have kindly forwarded to the
National Library of Sciemee and
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Technology st this Museum, I beg to
inquire whether you would be so
good]l as te supply eopies of Volume
18, Noa. 1 to 3 and 7 to 9 and om-
wards, which have not been reeeived,
in order that the library set may be
complete to date ™'

The Science Museam Library is a
National Central Library of pure
and applied seience. The Library
eontains works printed in Great Bri-
tain and the more important seientifie
books published abroad, and, in addi-
tion, an exceptionally extensive ecol-
leetion of enrrent seientifie and tech-
nical periodicals of sll countries. It
is particalarly rich in the transse.
tions of societies, bulleting, momo-
graphs, reports, ete., of government
departmenis, experiment stations, re-
search laboratories, and seientific in-
stitutions. The total number of peri-

odicals in the library is about 15,000,
of which some 10000 are corrent
The number of volumes I the li-
brary is approximately 280 000, and
is being augmented at the rate of
12000 a year.

USED IN CLASSES
Sar Diege. Calif.
Dear Sirs:
| use your magazing in my sotial sei-
snce classes. We took a lot of sur units
on conservation and lransportation froem
the California Highway numbers. |
assign articles to the wvarious students
and then they give oral reports on what
they have read. | do enjeoy your maga-
rima
RALPH M. YOUNG,

Bocinl Sgiance Taacher,
Herbert Hoover Sr. High Schoal,

(December 1940) Califormia Highways and Public Waorks



Highway Bids and Awards for the Month of November, 1940

ALAMEDA COUNTY—S8ilver Springs
highway erossing wnder the tracks of the
Western Puacitic Hallroad at Sunel to be
constrocted,  District IV, Route 107, Bec-
tion A, A, Bodn & Son, Oubkland, $148,704 ;
I*azza & Huntley & Trewhkity, Bhields &
Tisher, San Jose, $150,265; Heafey-Moore
Ca. & Fredrickson & Watson Construction
Clo,, Oakland, 8150,435 ; Lee J. Tmmel, Berk-
eley, F163.727: Fred J. Maurer & Bon,
FPurels, 8164557, Contract awarded fo Earl
W, Heple, Ban Josze, 3138,067.

DEL NORTE COTUNTY—Embankment
stabilization, 4.5 miles south of Crescent
City, Distriet 1, Route 1, Bection B, Claude
. Wood, Lodi, 813.772; Fred J. Maurer &
Hon, Hureka, 315,476 ; John Burman & Sons,
Fureka, 216,263, Contract awarded Lo
Mereer Fraser Co,, Burela, $12,3206.

FRESNO-MADERA COUNTY—Remove
existing lridge seross Ban  Joaguin River
phout 10 miles north of Fresno. District
VI, Route 125, Seetions O, A.  Louls Ria-
sotti & Bon, Btockton, $2,000 ; Fred Freden-
boarg, SBo, San  Franeiseo, $3,5005 J, L.
'Weﬁster, Btockton, $4700; M, A, Jenkins,
Sacramente, %25 : George H. Prance,
Visalig, 35000, Contract awarded to Kiss
Crane Bervies Oo, Berkeley, $2,750.,

KERN COUNTY—Between Ban TLuis
Obispoy County line and 0.2 mile south of
Kingg County line, ahout 4.7 miles to be
graded and road-mix sarface treatment ap-
plied, District VI, Route 125, Section A,
i-]uu?p_a'-h‘iumrn Co. & Fredrickson & Watson
Constraction Co., Oakland, 3128241 ; Brown
Muaterials Co,, Lid,, Avenal, 126,284 ; Louls
Biasotti & Son, Stockton, $130.168; J. L.
Haddoek, Tad, TPasodens, HL38828; A,
Taichert & SHon, Ine. Bacramento, $14G.877 ;
Basich Brothers, Torrance, $156,312 Con-
tract awarded to Grifith Co, Lios Angeles,
F119.371.

KERN OOUNTY—Two bridges to be con-
structed, one aeross Kern River and the
other aeross Beardsley Canal about one and
two miles, respectively, north of Bakersfield,
Distriet VI, Route 142, Bection A. R R.
Bishop, Long Beach, $192505: Carlo Ion-
gipvanni, Hollywoowl, $182RTT ;1 Grifiith Co,,
Los Angeles, $108,275 1 A, Soda & i'!-nu[' k-
land, 196,321 : Trewhitt-Bhiclds & Fizher,
Presua, 189000 ; J. E. Haddock, Ltd,
Pazadena, 3210487 ; Halph A. Bell, Ban
Maring, $201,924; Heafey-Moore Co. &
Fredeickson & Watson Const. Co., Oakland,
sonT a0 Harry J. Oser, Ban Franciseo,
2214 080, Contract swarded o A, Teichert
& Son, Inc., Sacramente, S19E350,

LOS ANGELES COUNTY—In Arcadia
at Huutington Drive between Seecoml and
Third Avenunes, an andergrade eroszing wnder
the tracks of the Atchison, Topeka & Santa
Fe Ry. to be constructed and approsches
about 0.1 mile in length to be graded and
surfaced with asphalt conerste,  Distriet
VII, Roote 161, Bection Adn. Byeets &
Dunn, Los Angeles, 3165414 ; Griffith Co.,
Los Angeles, S108.740: Oacar Oberg, Los
Angeles, E172402; Carlo  Dongiovanni,
North Hollywood, £175,172; Baruch Corp.,
Los Angeles, 3I585,276; Oswald Broa, Los
Angeles, H150,008; TUnited Conerete Pipe
Clorp,, Los Angeles, 3195,405; Bander Pear-
gon, Banta Monjea, $194.204; Mittry Bros,
Congtruction Co, Los Angeles, 2905145,
Clontract awarded to J, 1B Heddook, Litd,,
Pasadena, F103,059.

LOE ANGELES QOUNTY—At Newhall
Station California Highwey Pateal, treock
seple to be furnished and installed.  Dis-
triet VIL Ronte T8, Bection B, Fairbanks

Morse & Co., Los Angeles, 34,908, Contract
awarded to Toledo Scale Co,, Toledo, (hio,

4,294,

LO8 ANGELES COUNTY—Chilao Maln-
temanee Station  Angeles Crest Highway,
ghout 26 miles north of Junction with Foot-
Lill Blvd., Banitury plumbing for 34 room
dwellings and one truck shelter to be fur-
nished and installed. Distriet VII, Houwte
61, Section 0 Hickman & Ritter, Pasa-
denn, $1407; Earl O, Stice Cop, Los An-
eles, 21,619 BEdw. H. Martin, Loz Angeles,
ﬁl,ﬂl'ﬂ. Comtract awarded to Adolph Gron-
lund, La Crescents, S636.

L3 ANGELES COUNTY—Chilac Main-
tenance Station at above location.  FElectr-
cal wiring, Magee Electrie Co., Glendale,
#5558 ; H, 0. Beuerle, Loz Angelos, $51,
Contract gwarded to G. A, Fjelstrom, Glen-
dole, 532,

BAN BENITO, BANTA CLARA COUN-
TIES—Between Prundale junction and
Bargent overhesd, about 26 miles to be
grafded and suvfaeed with plant-mized sup-
facing. Dhatrict TV, Route 2, Bections A, C.
Maceo Construetion Cao., L-"Irl!'.ltrwat.{t.r,J B1356,-
111; N. M. Ball Sons, Berkeley, 2135825
Enrl W, Heple, San Jose, 145,735 ; Louis
Biasotti & Bon, Stockton, $146,915; Union
Paving Co., 8an Franciseo, $147.597 1 Gib-
bona & Heel Co., Borbank, $149452; A
Teichert & Son, Toe, Bacramento, 3142653,
Contract awarded to Heafey-Moore Co, pnd
Fredreiclison & Watson Comatruction  Co.,
Cnkland, 8181221,

BAN JOAQUIN COUNTY—In the ity
of Stockton, on North Wilson Way, about
(LT mile to be paved with asphalt concrete,
Distriet X, Route 4, Section Stkn, M. J. 1,
Constroetion Co., Stockton, $8015  Con-
tract awarded to 8, M., MoGaw, Stoelkton,
88,5650,

BANTA CLARA, SAN BENITO COTUN-
TIES—Acrozs Pajars River six miles south
of Gilroy, a stesl givder bridge on concrete
piers and abotnents, baving a length of 340
feet, to be constrncted, District IV, Houte
2, Heetions O, A, Trewhitt-Shields & Fisher,
Fresme, $128780; A, Boda & Son, Oalkland,
21204551 Earl W. Heple, Ban Jose, 5136.-
222 Joseph Shaw, Crescent City, 140,358 ;
Harry J. (lser, Han Francisco, 31464580
Dnited Conerete Pipe Corp, Los Angeles,
2150501, Contract awarded to O W, Cal-
etth & Co., Ban Bafacl, §124.081,

BANTA CLARA COUNTY—University
Avenue underpass in Pale Alto, sbout 014
mile to be landscaped. Dhatrici 1V, Feoder
route, Section P, A, Leonard Coates Nurs-
eriez, Ban Jose, $4.0508  Contract awarded
to  Californin Nursery (o, Ine., Niles,

iz,

BANTA CHUZ OOUNTY —Betwesn Dav-
enport and 13 miles south, shout 1.0 mile
to be graded and road-mix surface applied.
Dhstrict IV, Ronte 68, Bection 3. A, Teich-
ert & Bon. Ine, Bacramento, 356,490 ; Louis
Biasotti & Hom, Stockton, SHE318: N. M,
Ball Sons, Berkeley, 861655, Contract
awarded to Heafey-Moore Co, and Fredrick-
son & Watson Construction Co,, Oalland,
$52,904.

BTANISLAUSR COUNTY—Between
Koyes and Hateh Crossing, about 5.0 miles
te b graded, portions to be paved with
portland eement eonerele, portions to be sur-
faeed with plant-mixed surfacing on port-
lond eement eoncrete base, borders of erusher
tun base to be constructed adjscent to the
new  pavernent, and g reinforeed concrete
bridge to be constructed, Ihstrict X, Houte
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4, Bection A, Cer, B, Fredericksen & West-
breok, Sacramento, $222.8092. Basich Fros.,
Torrance, £224.102; N. M, Ball Sons, Berle-
ley, F220,152; A, Teichert & Son, Ine, Sge-
rmento, $230.517; Unien Paving Co,, San
'J_':anL':lH.*.l. $2U5 208 ; Heafoy-Moore (o, &
Fredricksen & Watson Const. Co., Oakland,
8244 420; TUnited Conerete Pipe Corp,,
Los Angeles, $240273.  Contract awarded
to M. J. B. Construetien Co. and F. Kans,
Btockton, 2213980,

TULARIE OCOUNTY—Across Cameron
Creels about five miles east of Visalia, o rein-
foreed conerete slab bridge.  Disteiet VI,
Route 10, Section . J, L, Wehster, Stook-
h".ln. $10.818 ; Trewhitt-Shields & Fischer,
I'resnn, R10757: James E. Andersom,
\ isalin, $11,178; George B, France, Visalia,
ﬁll.?ﬂ: l-,] I.}. 'T'unﬂ, Lawli, 312,754, Clom-

#ct awarded to Louis Biasotbti
Stockton, $10,000. L B,

TULARE COUNTY—Across Sand Creek
about 00 mile south of Orosi, @ reinforeed
concrete slah bridge.  District VI Rowgte
133, Bection O.  Fred Fredenbuvg, So, San
Franciseo, AR89 RBeown & Doako, Pisma
Beach, $8400; Trewhitt-Shiclds & Fisher,
Fresno, SB.501 3 Louls Biasotti & Son, Stock-
ton .".5&144: James H. Anderson, Visalia,
20 642 . A, A, Tieslan, Berkeley, E100546 ;
giuiié_&e'r_grr e f Uilﬁu?:}, Ban Anselmo,

vi=o.  Contract awnrded to Tho o~
struetion Co, Borbank, 37,733, e

TUOLUMNE COUNTY—Between (ol
wmbin Wye and Sonora, about 1.9 miles to
T3 .I.'rFu:ieri and surfaced with rend-mix soe-
facing on  erushed rock or gravel hase,
District X, Route 66, HBection A, Sra. Poulos
& MeHwen, Bacramento, $95,572: Louis
Biasottl & Son, Stockton, $06,145: Clande
. Wood, Lodi, $109,780 ; Heafey-Moore (o,
& Fredrickson & Watson Construetion O,
Oaleland, 112,424 ; A, Teichert & Son, Ine,
Sacramento, $120885, Contract swarded
Jolnston Roek Co., Tne, Stockton, $87,465,
" VENTURA OCOUNTY—At Camarillo
Htate Hoespital, near Camuarillo, roads within
l:n.s]‘ril:ﬂll grounds to be gruded, surfaced with
plant-mixed surfpoe on imported snbgrade
material  and  portland  cement  conerote
curls, gutters, ond sidewnlks. J. B. Had-
dock, Lid, Pasadena, $30,887: Griffith Co.,
Los Angeles, 230011,  Contraet sworded
to Sander Pearson, Santa Monica, $30,772.

YOLO COUNTY—Between Swingle and
Yolo Cansewsy, ohout 1.5 mile, south lane
of o divided highway to be graded. Distriet
IIT, Ront &, Section A, B. A, Teichert &
Hon, Ine., Sacramento, $33.087: Piases &
Huntley, San Jose, $40,100; Kies Crane
Bervice, Berkeley, 247,758; Shen & Beehe,
Hawthorne, $43.060; Lee J. Immel, Rerle-
ley, B40.0400; J, N. Recves, Sacramenta,
E03.228.  Contrnet awarded to Frederickson
& Weathrool, Bacramento, $34,031.

October Awards

SAN BERNARDING COUNT YI—Be-
tween Redlands and three miles east, about
thres milea to be graded and sorfaeed with
surfacing material. District VIIIL, Route 26,
Bection Rld., B. Matich Bros. Fisinore,
BOO.476; Oswald Bros., Los Angeles, $T1.-
263 ; E. L. Yeager, Riverside, $72,247 ; Grif-
fith Co., Loz Angeles, $75,418; A. 8. Vinnell
Co,, Alhambra, 585444, Contraet awarded
te IMmmitt & Taylor, Los Angeles, 503,307,

BAN MATEO COUNTY—Between Fidge-
mir &nd Thornton, about 0.8 mile to be
graded and surfaced with road-mixed sur-
facing on pit run base. District IV, Route
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06, Bection . Mucu:n Construction (o,
Clearwater, 225,800 ; Sons,
Berleley, 825760 fonls Biasoti & Son,
Stockion, 520,6147 Fredericksen & West.
hrook, Sacromento, 329474 ; Heafey-Moore
LCo. & Frederick=on & Watson Constroetion
Co., Oakland, $3247T2;: A Teichert & Bon,
Inc., Bacramento, 834863 : Xenophon Car-
rithers, Ban Mateo, 029, Contract
awnrded to Piombo Bros, & Co., San Fran-
risco, $28.185.

HAN MATED COUNTY—Betwesn
Broadway and Charter E‘rnwt.g in Fedwand
City, aboot 1.8 miles to raded  and

aved with asphalt l?H:ILlLI‘EtT‘ f?l.ﬁtl‘il:t IV,
toute 2, Beetlon Hdw.C.  Marshall 8, Han
rahan, Redwood City, $210.832; Chas T.
Haraey, San Franciseo, 2228705, Contract
awarded to Pilaxsa and Huntler and Tre-
whitt-Bhields and Fisher, San Jose, 32080 302,

BAN MATEQ QOUNTY—EBetween Hock-

awny Beach and Bdgemar, about 3.2 miles
to he graded and surfaced with plant-mixed
3urfﬁt g Digtrict IV, Route y - Beetion
E. f. Dall Sons, Borkelay, H88 2460 :

Pli-nnhn Bmfs. f& Co., Ban Franciaco, $80-
T11: Frederickzen & Westhrook, Bacra-
menta, 5939% Heafey-Moore Co, & T‘ra_-ﬂ
riekson Watson  Constenetion  Op,
Oaklund, $98 457 ; Muceo Construction Co
Clenrwater, 30,0131 Chas. T. Harney, '?un
Franeisco, $1W.Sﬂ4: Undon Paving Co,, San
Franciseo, S112.785. Contract awarded to
A, Teichert & Son, Ine, Sacramento,
FT6.023,

HANTA BARBARA COUNTY—Belween
Orella and one mile west of Canada del
Refugio, about 20 milez to be pradel and
surfaced with plant-mixed surfacing and a
relnforesd eonerete girder bridge to be con-
stracted,  District V, Route 2, Section F.
J. B Haoddock, Ltd, Pasadena, $197,.888;
A, Teichert & RBon, Tne, Saeramento, $202,-
434.  Contract nwarded to Baglch Brothers,
Torrance, $170,717.

BANTA OLARA COUNTY—Between
T.Jﬂi.,ﬂﬂ Creek and Gilroy, aboat 5.8 miles

e graded and paved with sephalt eon-
erete and portland eement conerste,  Dis-
trict IV, Route 2, Beetion O, Maeeo Con-
gtruetion Co., Clearwater, 8186,273: Frede-
rielzen & Westhrook, Sacramentn, S180.537 ;
Ht'ﬂflv}'-'."-lrmrl.' Co. and Fredreickeon and
Whatson Construction Co, COakland, $195-
ﬂ"-T J. B, Haddoek, T.td, Pasadenn, $215,.-
151, Caontraot 1|wnr|]LiI to N. M. Bafl’ Hons,
l?mrl-m!lﬂ 51816

Maintenance Equipment
Study by Research Board

{ Contimied from page 1)

earth road nnder California seil and
elimatic conditions, that is, averame
condifions in one state, ineludes five
alternatives for performing the work
of shaping and blading. Whether a
single type of eguipment should be
recommended for a certain piece of
work, or whether alternative types of
equipment shounld also be snerested,
will have to be determined by analysis
of the data and circumstanees,

The plan inder which this study is
procecding should permit the com-
pilation of quite a ecomplete and eom-
prehensive text on maintenance equip-
ment. The work probably will he
coneluded and a report submitted
during 1941,
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In Mepmoriam

Richard Barry, Assistant Res|-
dent Engineer, was laid to rest in
Haly Cross Cemetery in San Fran-
cisco, after his death at Red Bluff
on Movember 16, 1940,

Mer. Barry was born in Inagh,
County Clare, lreland, on February
26, 18842, where he received his
early education in the Inagh Ma-
tional School. Coming to America
in his vouth he entered the Pre-
paratory School of MNotre Dame
University, continuing in the Col-
lege of Civil Engineering at MNotre
Dame and at the Ohie State Uni-
versity.

Mr. Barry first entered the serv-
ice of the State in September, 1921,
and was employed on two short as-
signments. He reantered the serv-
ice in 1929 in District Il and con-
tinued as an employee until his
death.

During the summer of 1938, Mr.
Barry and hizs brothers and sisters

enjoyed a family reunion in lre-
land; returning shortly befare the
war made sea travel dangerous.

He is survived by two sons, Hu-
bert M. and Richard M.: his sisters,
Mrs. Mary Gullen of Chicags, Mrs.
Martin  Halloran of Mew York,
Mother Mary Gerald, Mother Gen-
eral, Dominican Sisters., Adrian,
Michigan: and his brothers, Michaal
Barry of Inagh, Ireland, Reverand
Jossph B. Barry of Biri, lreland,
Frank J. Barry, Loz Angeles, John
Barry, Redding and Mons. Wm.
Barry, Vicar General, St. Augustine
Diocese, Miami, Florida.

His wntimely death, due to an
automobile accident near Redding,
California, on Movember 14, was a
shock to his associates in the Divi-
sion of Highways. Always a loyal
and conscientious worker, he made
friends with superiors and subordi-
nates allke. His happy personal-
ity will be long remembered by his
co-workers.

T. V. A. ENGINEER REQUESTS

Knoxville, Tenn.
California Highways
and Public Waorks,
Sacramento, California.

Gentlamen:
| should appreciate being added to your
malling list to receive copies of the maga-
zine “California Highways and Publie
Workse.” | have been reading the maga-
zine regularly through the courtesy of
a friend, but mow that he has left town,
thie cpportunity is no longer available,
Your kindness will be greatly appra-
ciated.
Very truly wours,
M. L. DICKINSON,
Hydrauliec Engineer,
Tennessee Valley Authority,
Knoxville, Tennessee.

Project Completed on
California-Oregon Unit

{ Comtinued from page Z2)

surface consists l}f dense  graded
plant mix .15 by 22 Feet covered with
Ub by 22 feet of open praded plant
mix produeing a nonskid sorface,
Shoulders are covered with dedse
oraded plant mix ope-tenth of a foot
thiel,
SAVES § MILES

This eombined cooperative project
17.8 miles longe results in a zross sav-
g of 5 miles n distance and at least
A0 minntes in traveling time and pro-
vides an infinitely safer road. Full
predit for this major improvement of
the Pacific Highway is doe to Oregon
hizghway officials and engineers for
their vision in eoneeption of the proj-
ect and their broad viewpoint in deal-
ing with the problems invelved.

At other loeations in both Cali-
fornia and Oregon work of modern-
izing ohsolete sections of the Papific
Highway will continue as rapidly as
fonds are available.

GGovernor Culbart T, Olson and Di-
reator of Public Works Frank W.
Clark. were represemted at the open-
ing eeremonies by Seeretary Walter
L. Ballou of the California Highway
Clommission and State Hishway
Enginesr ¢!, H. Pureell by Constroe-
tion Engineer R. M. Gillis of the
State Dhivision of Highways.

Gov. Olson Discusses
Highway Development

{Continuad fiom page 11)

must he inereases in Federal assist-
anes to the States if the program 1s
to advance with the speed which is
NECRSSATY.

The next ten years in highway de-
velopment place before State and
Federal officials a challenge which
must be sgquarely met if the nation is
to be provided with the highway
faeilities to which it iz entitled.

KEEPING INFORMED
Sirs:

Kindly place us on your mailing list fo
roceive journal CALIFORMIA HIGH-
WAYS AND PUBLIC WORKS,

Ona million miles of highway travel
in the last eighteen years in California
makes us appreciate the work your divi-
gien has done. We desire to keep up
with the progress to be made. Thanks.

M. D. and 8. L. CLARK,
Loomis, California.

(December 1940) California Highways and Public Works



State of California
CULBERT L. OLSON, Governor

Department of Public Works

Headquarters: Public Works Building, Twelfth and N Streets, Sacramento

FRANK W. CLARK, Director of Public Works
FRANZ R. SACHSE, Assistant Director

MORGAN KEATON, Deputy Director

CALIFORNIA HIGHWAY COMMISSION

| DIVISION OF WATER RESOURCES

LAWRENCE BARRETT, Chairman, San Francisco

IENER W. NTELSEN, Fresno
AMERIGO BOZZEAN], Los Angeles
BERT [~ VAUGHN, Jncumbs
L. G. HIMCHCOCR, Santa Hosa
WALTER T. BALLOT!, Seeretary

DIVISION OF HIGHWAYS

L. ¥V, CAMPRELL, Buginesr aof City nod Cooperntive projects

CHARLES . WHUTMORE, iseriet LLI, Muorysville

RALPH A, TUDOR, Principal Bridge Engineer, Mulatennnee

-

C. H. FURCELL, Binte Highway Engineer
G. T. MoCDY, Assistant State Highway Englnesr
J. G. BTANDLEY, Privclpal Asslstant Eaglneer
R. H. WILEON,; Office Engineer
T, BE. BTANTON, Materinls inid Hesearch Eungineer
FRED J. GRUMM, Engineer of Burveys and Plans
H. M. GILLIS, Construction Engineer
7. H. DENNIS, Malntensones Engloeer
F. W. PANHORAT, Bridge Engineer

L. H. STALNAKER, Equipment Enginesy
J. W, VIODKREY, Sufely Huglneer
E. . QIGGINK, Comprroller

DISTRICT ENGINEERS
1 R GREEN, Distelor I, Burekn
F., W. HASELWOOD, Distriet 1T, Reddiog

JNO, I, BKEGGE, IHMatrlot TV, San Pranclaco
I. H. GIBSON, Distriet V, San Luls Oblapo
E. T. BCOTT, District V1, Fresuo
8. V. CORTELYOU, Distriet VII, Los Angeles
E Q. SULLIVAN, Distrier VIII, S8an Bernordinoe
S5 W, LOWDEN | Acting), Distriee IX, Bishop
Ii. E. PIERUCE, lNstrict X, Stockton
E. E. WALLACE, District X1, San Diego

BAN FRANCISCO-OAKLAND BAY BRIDGE
and Operation

frlIli‘ W LalLirENlE VAT PRINTIRS aFMEE
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HDWARD HYATT, Stnte Engineer, Chief of Division
GEORGE T, GUNSTON, Administeative Assistant
HAROLD CONKLING, Deputy In Charge Waler Righis

A. D HDMONBTON, Daputy in Chirge Water
Hesources Tnvestigntion

GEORGE W, HAWLEY, Deputy in Charge Dams
APENCER BURROUGHS, Attorney
GORDON ZANDER, Adjudieation, Water Distribution

[ DIVISION OF ARCHITECTURE

ANBON BOYD, State Architect
W. K. DANIELS, Assistant State Architect
P. T. FOAGE, Assistant State Architect

HEADQUARTERS
H W. DeHAVEN, Supervizsing Architectural Draftsman
C. H. EROMER, Principal Stroctural Enginesr
CARLETON PIERSON, Supervising Specification Writer
J. W. DUTTON, Principal Enginesr, General Construction

W. H. ROCEINGHAM, Principal Mechanical and Electrical
Engineer

C. E. BERG, SBupervising Estimator of Building Construction

DIVISION OF CONTRACTS AND RIGHTS OF WAY

¢, Q. CARLETON, Ohlef
FRANK B. DURKER, Attorney
C, R, MONTGOMERY, Attornay
ROBERT E. RERD, Attorney
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Califwrnia Highways and Public Werks
Division of Highways
P. 0. Box 1489
Sacramento, California
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