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CONSTRUCTION STARTS RELIEVING
CONGESTION NEAR SAN RAFAEL
AND BREAKING BAD BOnLENECK

By JNO. H. SKEGGS, District Engineer •

THE STEADY increase of traf­
fic between metropoli:tan San
Fraucisco and the Redwood

Empire, particularly the vacation re­
sorts along the R u s s ian River,
together with the change in charac­
isties of traffic flow resulting from
construction of the Golden Gate
Bridge, has made it necessary to pro­
vide greater capacity on U. S. Route
101 in the vicinity of San Rafael.

Before the opening of the bridge,
the limited capacity of the ferries gov­
erned the flow of traffic more than the
capacity of the highway approaches.
Now it is not necessary ror miles of
cars to patiently await their turn £01'

the ferry at Sausalito and the need for
highway development to remove con­
gestion en route is more pronounced.

CONGESTION NEAR SAN RAFAEL

Studies show conclusively that the
most constricted section of this only
artery between the Golden Gate
Bridge a.nd Banta Rosa is from Ig­
nacio through San Rafael.

Improvement of other sections
might be economically sound" as they
might be on many other sections of
highway throughout the State, but
with the limited funds available: bet­
terment of the most congested por­
tions must come first. Accordingly,
this project utilizes all funds avail­
able in removing and relieving the
worst constrictions.

Earlier commencement of work had
been planned, but postponement was
unavoidable because of the necessity
of awaiting aSSUL'ance that £edel'al
aid would be forthcoming, \v'ith(Jut
which the improvement could not be
made.

SUNDAY TRAFFIC 18,000

Traffic on this seven mile stretch of
two-lane pavement between Ignacio
and San Rafael reaches an intensity
of 1700 cars for a one hour period
with a sustained flow of 1250 or more
per bour over an eight hoUl' period.

Sunda.y tra.fIic in June a.nd July
approxima,teB 18,000 vehicles per
day and even week day traffic often
exceeds the comfortable carrying
capacity of a. two-lane highway.

Obviously, more Janes are essen­
tial and as the existing pavement is
.in good condition and, in generaL, on
good alignment, the present project
consists of widening to three lanes,
with .four lanes to be provided where
sight distance is limited. This will
provide opportunity for passing, re­
sulting in greater capacity and will

JNO. H. SKEGGS

make travel safel' by el.iminating the
tendency of vehicles moving in groups
to II bunch up "-a common cause of
acaidents.

DIVlOED ROADWAY ?LANN~D

Immediately nortb of Ignacio the
Black Point Cutoff diverts consider­
able traffic and the existing two-lane
pavement from there north has suffi­
cient capacity for the present. How­
ever, for 0.4 mile north of the wye
a third lane will be added, and to
provide a faster get-away and space

for safe adjustment of speeds, the
pavement will be widened to 50 feet
for three-quarters of a mile south of
the wye.

It iii planned that eventually a di­
vided roa.dway will be constructed
a.nd, as the terrain does not lend
itself to dua.l roadways separated by
appreciable horizontal or vertical
distances, the roadbed will be COD­

strncted to a. width sufficient to per­
mit two 23-foot pavements with
seven-foot shoulders and a four foot
center division strip.

The excess excavation resulting
from widening the major cutl! for
present requirements enables this ulti­
mate grading width to be done at a
very small additional cost. Perma­
nent landscaping can now be done as
funds become available.

At St. Vincent's Hill, midway be·
tween Ignacio and San Rafael, the
existing cmves will be flattened w a
minimum radius of 1500 feet. This
cl1ange, together with widening and
lowering the roadbed, entails 87,000
cubic yards of excavation, most of it
to be sliced from present slopes which
rise over 100 feet above grade. The
balance of the 273,000 cubi~ yards of
excavation is distribu.ted throughout
other widening and the new roadway
within San Rafael.

SECTION IN SAN RAFAEL

Maximum congestion occurs in San
Rafael w'here numerous intersecting
streets, stop signals, grade crossings
of ra.ilroads: etc., prevent free flow of
traffic and a mere widening of the
present highway would not satisfac­
torily improve conditions. COn'ec­
tioa demands a.n unobstructed free­
way and its selection requires vision
and caution in order that the im­
provement be of permanent benefit.

Intensive studies of possible satis­
factory routes showed that all con­
verge near a common point in the
north central part of San Rafael.



Proper development (}f any of these
routes entails major structures and
expenditures greater than can be
made with funds now a v a i I a b I e.
However, by fully improving a new
half mile section from the north city
limits to Grand Avenue from which
point one of the future routes can be
continued, the congestion wi]) be al­
leviated and a start made on com­
plete elimination of t.he constriction.

ALTERNATE ROUTE PROVIDED

During peak periods (Sundays and
holidays), northbound through traf­
fic wili be routed via Irwin Street,
Belle Avenue, and Grand Avenue,
and southbound traffic will continue
to use the present highway. At
times of extreme peak: travel, how­
ever, it will be possible to utilize
bo.th routes for traffic in the same
direction. The addition of tlria- tem­
pora.ry route necessit&tes minor im­
provement of Be-lie and Grand
Avenues.

To enable present and future traf­
fic frnm west of the railroad to safely
reach the highway to the north, it
will be can1.~d under the new section
of highway by a new 1000 ft. connec­
tion and allowed to merge with other
traffic at the north limits of the city.

The new section of highway cuts
through built up portions of the city
for several blocks and a service road
will be constructed on the east side

LEOEllO
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Perspective sket.ch of Ignacio -San Rafael
project.

Viow taken from side of prosent high­
way 100 ki n9 northward t. h1'0 ugh Puerto
aLlello Pass at northerly city boundary.
Dotted Ii no shows position of proposed ex­
tension southward in to San Rafael.

to enable the highway to function as
a freeway. As this section lies adja­
cent to the railroad, no service road
is necessary on thc other side.

CONSTRUCTION DETA.tu;

Numerous widths of pavement re­
sult from the use of both three and
four-lane sections, the several short
line changes, the division (or pro­
vision therefor), of certain portions
of the four-la.ne pavement, full utili­
zation of the existing 20 foot Port­
land cement concrete pavement and
the several two-lane roads.

Altogether tllere will be nearly six
miles of Portland cement concrete
widening strips cO'!lstructed to widths
of 11, 13, 15, and 22 feet and almost
three miles of asphalt concrete pave­
ment, 0,33 ft. thick, in widths of 11,
13, 15, J7, 30, and 50 feet.

Surfacing of the Dew section of
highway, togethel' with its service
road, the Lincoln Avenue connection,
and Belle and Graud Avenues, all
within San Rafael, will consist of
0.21 ft, of plant mix.

Subbase £01' all pavement will con­
sist of one-half foot of selected mate­
rial to be obtained from a suitable
deposit near the north end of the
project. Three-foot shoulders of this
material will be constructed through­
out.

Approximately 15 per cent of the
cost of the work will be involved in



View taken from top of cut through the saddle at Puerto Suello on westerly side of highway looking southward. Section shown in
dotted line represenh approximately that po dion of reconstruction through San Rafael.

the widening of six' existing bridges
and the construction of an underpass
as a part of the Lincoln Avenue con·
nection, Clearing and demulition of
numerous buildings on the new right
of way within San 'Rafael add t{} the
varied work involved and altogether

there are 70 contract items,
The time limit of 150 working days

will make this improvement a fast
moving job, requiring double shifting
and careful coordination by the con­
tractor, Particularly difficult, will be
the maintaining of heavy summer

traffic througllout the length of the
project.

Bids were opened April 27th and
the work will soon proceed under the
supervision of District ConstructioJl
Engineer E. G, Poss, and Resident
Engilleer W, A. Rice.

MODOC HIGHWAY COMPLETED
By MATHEW FREDERICKSEN, Resident Engineer

ANEW IO-mile unit of State
Highway between Hot Creek
and Alturas, in Modoc County,

on U, S, Highway 299, has been com·
pleted. This unit was particularly
significant in that it was the last re­
maining unimproved portion on this
State route.

Aside from affording transportation
facilities to a large agricultural sec­
tion aod access to l\. widely known
recreational area, U, S, Highway 299
is of interstate importance in that it
directly affords connections with two
states-Nevada to the east and Oregon
to the north.

'fhe old existing road replaced by the

the new unit, was characteristic of
rural roads as existed prior to the
a d v e n t of motor transportation.
Through years of maintenance work
and betterment eOIitracts, since the
inception of the route into the State
Highway System, a fair SOl'face had
been obtained, but lack of drainage
required reworking of this surface
once or twice a year, The other char­
acteristics, however, rendered the sec­
tion wholly inadequate and unsafe for
present-day needs and requirements,

The Dew alignment consists of long
tangents and long radius CUrves, The
grades were designed to insure a.mple
sight distance, and with a roadway

section that will expedite snow re­
moval. All of these features were
designed and planned to yield safety
and economy to its users.

An important feature of the project
was the use of local deposits of pit-run
gravel for the base course, These
deposits, characteristic of tlle eastern
area of the Cascades, are irregular in
area, shallow in depth, and are found
at random locations, but they usually
have the characteristics that make
them suitable for base construction.
Aggregate from the deposits was
crushed and graded for the top plant­
mixed bituminous surface,

(Continued on page 27)
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He~e is an exc:ellent view of one of many Cuesta grade curves now being eliminated.

Progress on Cuesta Grade
By B, W. BOOKER, District Construction Engineer

T HE August, 1937, issue of Cali.
fornia Highways and Public
"Works ineluded an article de­

scribing the reconstruction of Cuesta
Crade on the coast highway (D. S.
101). The contract was awarded
on May 26, 1937, and construction
was just getting well started at the
time the article appeared in print.

A description of the preliminary in·
vestigations and construction planned
as a result ot these in.vestigations
was gi I'en. in detail in the previous
article.

It is interesting at this time to com­
ment on the items of principal im­
portance which were cO~'ered in the
previous article and to draw some
conclusions as to the effectiveness
of the prel.iminary investigations in
accomplishing the purposes planned.
The major items of interest which
come under this heading follow:

Progress-Construction operations
were started on June 15, 1937, and

have been confined to date to grad­
ing, drainage and contingent items.
At the present time, in spite of a
three months' shut down due to an
unusually seyere winter, the roadbed
items listed above are approximately
85 per cent eornplete, the entire proj­
ect 66 per cent complete and the job
about 3 pel' cent ahead of schedule.
This is considered to be satisfactory
progress in view of the difficulties
of construction, involving movement
of a considerable portion of the ex­
cavation from the top of the cuts
to the bottom of adjacent fills. The
maximum vertical movement of this
nature was from 150 feet above grade
to 200 feet below grade with the add­
ed difficulty of having to cross traf­
fic en route.

The maximum output on roadway
excavation was 150,000 cubic yards
per month working two shifts with
2~ eubie yard shovels and four 9 by
12 cubic yard carry-aUs supple­
mented by the necessary trucks alld
bull-dozers.

The excavation of fill treatmen t
trenches, which are 90 per cent com­
plete to date, also served to retard
progress in the eady stage of the
construction.

Present indications are that the
project will be finished about the
middle of September, approximately
one month earlier than the date for
completion.

Traffic-In spite of the construc­
tion difficulties involved in carrying
traffic through Ii job of this magni­
tude there have been no traffic de­
lays of any importance to date. When
the s~veritv of the storms of last win­
ter is given due consideration, this
is an achievement which speaks well
for the planning and execution of
the work.

Slides-1'he preliminary estimate
of quantities comprised 915,000 cubic
yards of neat roadway excavation
and included a supplemental item
of 90,000 cubic yards for slide con­
tingency.

[Four] (May l~JB) California Highways and Public Works



Construction scenes on Cuesta a~a.de. Upper-Looking sout h from Station 216. Note slide in upper left with roadbed cut
below. Center--Heavy grading ellLl ipment in operation. Lower- Unloading top of sl ide at Station 210. Grade of finished road is
2i feet below existing road. This project p~e$ented Division of Highway engineers with many backfilli ng, cribbing and fill treatment
problems.
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Looking south from existing Cuesta Grade. Metal crib /I nd wattles adjacent to railroad just south of overhead.

At this writing with 85 pel' cent
of the excavation completed and the
winter storms over, it appears that
there will be approximately 200,000
cubic yards of slide removal and pre­
ventic:m work necessary over and
above the neat roadbed quantities or
an over-run of 110,000 cubic yards.
This represents less than 10 per cent
of the total preliminary estimated
quantities and is ample justification
for the time spent on preliminary
investigations whell the character and
magnitude of the work are con­
sidered.

Many of the slides have been in the
nature of mud flows in thick strata
of top soil that occur in concen­
trated deposits in the original forma­
'tion. These occur as breaks of lim­
ited area in the face of the cut bank
and are treated by effecting draina.ge
and cupping out the slide down to
the tight material.

Several more extensive slides oc­
curred necessitating flattening the
slopes, taking the weight off the top
by benching and correcting drainage
by capping springs and placing sub­
surface drains.

Fill Treatment--Two types of fill
treatment were employed which will
be briefly described. Bot.h methods
were designed by Mr. O. J, Porter
of the Testing and Research Lab­
oratory and are worthy of a separate
article devoted entirely to t.heir dis­
cussions.

The method employed generally
throughout tbe project on major fills

having poor foundation, was to ex­
cavate a trench with draglines and
bulldozers through the mucky mate­
rial with laterals and cross trenches
along lines determined by the pre­
liminary borings. The tt'enches Val'·

ied from ten to twelve feet in width
with side slopes varying according
to the material and degree of satu­
ration. The trenches were backfilled
with gravel to a depth of four to
five feet and a perforated pipe placed
in the rock trench in most cases. The
rock was then covered with straw
and then backfilled with the trench
spoil. Excess muck unsuitable for
roadway till was wasted into fill
struts at the base of the roadbed till.

The only departure from the above
method was to vary the location and
extent of the trenches to follow the
seepage encountered while the exca­
vation was in progress.

A ))IFPICOLT PROBLEM

The excavation of the fill treat­
ment trenches presented a difficult
problem due to tlle flow of the sat­
urated material into the open trench,
particularly on side hill cutting.
Th.is was overcome, in the most ob­
stinate cases, by digging a sump at
the upper end of the trench, drain­
ing the water from the sump and ex­
cavatit1g the trench in short sections
from the lower end and backfilling
immediately behind excavation.

In order to place 611 treatment at
the Station 250 fill, it was necessary
to construct a sump as described

above and strip the mucky material
for the entire area between Rlope
lines in the canyon flo 01' down to
tight material before the drains were
placed. Approximately -t3,OOO eubic
yards of saturated blue muck were
excavated and placed in a fin strut
extending to the west canYOll wall.

DRAIN FILL FOVNDATTON

The second method of draining
saturated fill foundations was em­
ployed only at Station 175, in School
House Draw, The highway traverses
a flat open draw 650 feet in length
along highway centerline on 11 maxi­
mum centerline depth of tUl of 60
feet. Test borings showed the foun­
dation to consist of a crust of from 8
t.o 10 feet of porous shale particles
overlaying a 50 to 60 feet depth of
plastic to semiplastic clay.

It was considered iml)factical to
stabilize the foundation by the pre­
viollsly described method on account
of the depth of trenches necessary
and the grade required for the out­
fall ditches. Sand piles were there­
fore studded throughollt the founda­
tion area and connected by a system
of drains at the approximate level of
the original ground. The piles were
formed by driving a hollow seamless
mandrel 70 feet long and 16 inches
in diameter through the cl ay strata
and filling the opening with sand as
the mandrel was withdrawn. 300
of the sand piles were placed in the
fiD foundation and paid for as extra
work under the contract.

[Six = (May 1938) California Highways and Public Works



Looking south from Station 172. New Cuesta Grade construction ready for fine grading.

NO SLIP OUTS Of' FILLS

The most important point in con­
nection with the fill treatments is that
pra,ctically all of them have func­
tioned as planned. There have been
flO slip outs of fills throughout the
job excepting in one small fiU where
DO flLl treatment was provided. 'l'he
settlement of fills has been nominal,
the maximum amount 0.£ 2 reet occur­
ring in Scbool House Canyon with
no indication of upheaval of areas
adjacent to the fill.

The total quantities of fill treatment
placed will closely approximate the
estimate made from the preliminary
investigation.

'f'U"L TREATUENT RECOR})

A record of fill treatment placed
and recorded dolV of drainage {rom
the fill treatments follows:

St~PUIJC F1DtD~ Glflt.oN J'6T M4.If~l6

M.u~mf!J?1 Moz<.mtlm
Len.otL 01 b6!<Jr"fJ alter

8tlll·i()n ir(;",,~ ra'" Tttl-II rr~t."t

159+80 190 0 0 0
163+89 200 0 0 0
167+25 250 0 6.0 0.9
175±(School Sand

House) Pi les 0 15.5 0
192+65 260 10.4 20.3 16..2
203± 8.20 1.4 15.8 13.9
214± 600 5.0 23.7 15.8
220± 700 6.2 71.6 31.2
229+82 420 6.2 48.0 39.0
249+90 700 11.0 62.4 20.8
257+00 320 8.2 44.5 11.6
263± 875 4.2 12.4 5.0
282+85 2&0 10..2 17..2 10..2

Metal Oribs. The construction
completed to date includes two metal
cribs. The first, adjacent to the over­
head being constructed across the
Southern Pacific tracks, is 150 feet
long and from 9 to 26 feet in height.

Cuesta ave rh ead su pcrstruct ureo Note
streamlined Daylight Limited in back­
ground.

1t was designed to retain the fill ad­
jacent to the railroad and to effect a
reduction j'(J the required length of
structure.

The second crib, 600 feet long and
from (j) to 21 feet in height, makes it
poSsible to COJlstruct a light fill over
an old slide area with less danger
of overload thun would be possible if
the fill wel'e constructed entirely of
earth.

Standard methods of construction
were employed on both cribs with
backfilling pla,ced in 6-inch to 12-inch
layers and compacted with pneumatic
tampers.

Wattles. The fill slopes above the
railroad washed badly during an
early winter storm and muck was de­
posited to a depth of 6 inches over
the tracks. "Willow wattles were
placed on tile slopes cODsist.i og of
bundles of second growth willows at

(Conllnued on pac-e 28)
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Where Bay Bridge trains will enter a nd leave the easterly end of the span,

BUILDING BAY BRIDGE RAILROAD

By THE early part 01 1939 a
three-quarUlr century old cus­
tom around San Francisco Bay

will have been altered.
For the picturesque ferry boats

whicll for decades have carried pas­
sengers between metropoli tan Oak­
land and San Francisco will be
replaced by smooth running electric
trairu; plying a~ross the San Fran­
cisco Day Bridge.

Both Key System and InterUl'ban
Electric (Soutbern "Pacific) will
operate trains across the span at an
averag'e saving- to passengers of 15
minutes.

Trains will operate directly from
Alameda, Berkeley and Oakland to
the terminal in San Francisco.

This structure, facing Missil}n
Street and extending within the vi­
cinity of Beale and Second Streets,
will be longer than the Ferry Build­
ing, and will bring 50 per cent of the
cUtily commuter traffic to within
waJking distance of their destina.­
tion in San Francisco.

RE(NFORCED CONCRf:'J.'E TER~(lNAL

Street cars will loop in hon t of the
terminal over an elevated ramp.
The ramp will have three tracks,
with a capacity of four cal'lil each.

The terminal is a reinforced con­
crete structure to be faced with
granite. To date, all structural con­
crete in the building units has been
placed up to flnd including tJle track

floor, the highest fioor elevation in
the project.

Above the track 6001' the side walls
and rooI slab are within 20 pel' cent
of completion. All steel framing over
the train shed, with the exception
of the east unit, has been erected, and
the only steel construction for the
viaduct remaining to be placed is
that over South First and South
Premont streets.

TRAINS 63 SECONDS APART

Because the Bay Bridge railrO'ad
will of necessity handle as many as
17,000 passengers one way at a
twenty minute period over one track,
close headway schedules will be re­
quired. Ten-car trains will- run a.s

[Eight] (May 1938) California Highways and Public Works



close as 63, seconds apart. By way
of companson, New York subway
trains have a 9O-second headway.

To assure maximum safety alld
efficiency, the most complete auto­
matic interlocking and signal system
has been designed.

Replacill~ the oold system of man-,
ually operated levers will be a trim
control board, six and a half feet
long and four feet a.nd three inches
high, designed so that the operator
may sit before it as he would at a
high-topped desk. Engraved on the
face of the board is a track diagram
with a signal knob or button placed at
the entrance of each (, route. ' ,

To "set up a route" the operator
has only to press the signal knob at
the entrance to the route and the com­
pletion knob at the exit to the }·oute.

CONTROL BOARDS

Such a control board will be in­
stalled in the San Francisco '£er­
minal. The design on this board will
show the she tracks over which bridO'e
trains will roll to discharge and pi~k
up passengers. On it will be indi-

cateGl the 36 track switches and 40
wayside signals which comprise the
interlocl{ing plants 01 the terminal
and viaduct.

A simila.r board will be placed in
~he high signal tower now completed
m the Oakland yards situated just
opposite the Toll Plaza. It will dif­
fer only in respect to its diagram
which will show a design of the yards
comprising the l:ltoraj{e tracks and the
mainline tracks. The Oakland inter­
locking plant controls 36 track
switches and 62 wayside signals.

Each train has its corresponding
numeral or letter (numeral for Inter­
urban Electric; letter for Key Sys­
t.em) identified on the board. Wheu
the tra.in leaves eitber terminus the
operator presses the proper button
identifying the train to the operator
at the other terminus.

TERMINAl... NOISE ELrMINATED

Trains will loop into the San Fran­
ciscl) Terminal from the bridge over
a viaduct, so insula.ted as to elimina.te
noise to the greatest possible degree.

The trains will leave and enter the

lower deck of. the bridge at a point
west of and parallelin0' the truck and
« if" h' I '='o . veleu ar ramps.

Ea.o;;t and westbound trains will
share a common viaduct between the
bridge and Clementina street at
which point the viaduct separates to
form a gigantic loop which will en­
compass the approximate equivalent
of seven city blocks. San Francisco­
bound trains from this conneetion
take an ea.o;;terly to westerly curve
into the Terminal.

All foundations for the viaduct are
practically completed, as is the neat
work on the piers. The concrete
crogsing over Hanison is finished
and oUlel' crossings are rapidly near~
ing completion.

On the bridge proper, the trains
will ply over two tracks on the south
side of the lower deck, paralleling> the
truck lanes.

106,000 RAILROAD TiES

California redwood has been se­
lected for the ties. On the bridge
proper the ties are laid directly on
the stringers, after the steel had re­
ceived two coats of inertoJ.

Trains will lea.ve the westerly end of the bridge over a viaduct paralleling the truck and "off" vehicular ramps.

California Highways and Public Works (May 1!JJB) [Nine]



The San Francisco Terminal, facing Miasion Street, showing the center unit well under construction. Street car ramp in
the foreground. East and west unit.s not visible,

Each tie is dapped at either end.
Ties are marked according to their
position on the road-bed and enter
the dnpping machine in precise rela­
tion to the order in which they will
be laid on the bridge. The depth of
the clap is determined by the stringer,
which has been previously surveyed,
and upon this depth is also deter­
mined the elevation of the track.
Depths vary from one-quarter inch
to one and one-quarter inch. The
clap in most cases is eleven inches
wide.

A total of 150,000 ties or a.pproxi­
mately 7,000,000 board feet of Cali­
fornia redwood Cl}mprue the tie
order for the Bay Bridge railroa.d.
This is said to be the largest indi­
vidual order made on the Pacific
Coast in a decade.

On the bridge proper all ties have
been laid to the center of Span
W1-W2, and tracklaying operations

on the bridge are in an easterly to
westerly direction.

TONS OF RAILS

The running rail is a 90 pound rail,
in 39-foot sections. 'l'he gua.rd rail is
a 90 pound relay. On the main
bridge and San Francisco loop the
running rails will have a total gross
tonnage of 1830; the guard rails,
1315 and the contact rail (to be used
by the Key System only) a gross ton­
nage of 1400 pounds.

'I'he Key System, wllich llOW oper­
ates on 600 volts. will continue to do
so over the bridge_ The Interurban
Electric will continue to operate on
1200 volts as at prescnt over a cate­
nary system.

An approximate total of 400,000
spikes weighing' 160 tons will be used
for the tracks on the main bridge
alone.

'rrim steel catenary bridges painted
aluminum, are replacing the timber
trolley poles used by the trains at

present. Erection of the catenary
bridges has been completed.

RAPID PROGRESS

In the East Bay yard, a major por­
tion of the trackwark has been placed,
and the connection with the easterly
end of the bridge has been made.

Opening of the Port of Oakland
Highway approach to the bridge is
expected early in June. 'l'he viaduct
of this highway, which passes over
tIle yards and the main highway ap­
proach to the TaU Plaza, was con­
structed in conjunction with the rail­
road project.

The Bay Bridge railroad system,
reputed to be the longest electric over­
water railroad in the world, is anotber
project built by the State Department
of Public Works under the direction
of Earl Lee Kelly. C. H. Purcell is
chief engineer, Charles E. Andrew,
bridge engineer and Glenn B. Wood­
ruff, engineer of design.
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Trains will roll in the San Francisco Terminal over silt tracks arranged in pairs. This view of the elevatecl track level also shows
the roof steel just erected.

This view looking down the East Bay Crossing shows ties and tracks in place.
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OUTDOOR ADVERTISING
By JIM M. CALLI Supervising Inspector

SIKCE the Outdoor Advel'tising
Act became effective, more than
four years ago, inspectors en­

gaged in its enforcement have trav­
eled over half ami 11 ion miles
attending to the displays which come
within its scope. Some 200,000 dis­
plays have been viewed and approxi­
mately 30,000 violation notices have
been issued.

Several thousand minol' or tech­
oical infractions have been corrected
tllrongh cooperation by advertisers,
obviat}r:\g necessity of cit a t ion.
Countless small structures and signs
were removed by owners dUl·illg the
first six months of thc act's exist­
ence, this period having been allowed
by legislatUl'e fOl' organi.zation and
Lo acquaint the public with the na­
ture and purpose of the measure,

About 25,000 paper or metal
"snipe" signs have been removed by
the inspectors, in conjunction with
the Streets and Highw<ws Corle
which provides for immediate re­
moval of encroachments without
notice. "Snipes" a,re miscellaneous
small signs, announcing current lo­
cal attra.ctions, that pay no fee.
Ap,proximately 10,000 displays (not
including' quarter cards ,placed by
candidates for public office) ha.ve
been removed by State forces as a
result of violation notice service,

50,000 :"::XEMPT DrSPT~AYS

Twenty-four thousand displays
were under permit during 1937.
Some 50,000 displays are being le­
~ally maintained exempt from penuit
payment. Of the latter, perhaps 5000
have been caused to conform to the
location and copy provisions of the
act through service of violation no­
bees and personal con tact.

All abandoned, unsightly, improp­
erly located and other nonconforming
displays have either been removed­
and dest.royed Or corrected. There is
of course the usual run of violations
but less than 2 per cent of these are
of the location provisions. The ma­
jority of notices are necessitated
through failure Oll the part of dis­
play owners to secure permits before

installing displays, However, by a
thorough study of conditions and
cal'erul programming of surveys of
highways upon which the greatest
number of displays exist, the inspec­
tOl'!> are able to 1 0 cat e violations
promptly.

Owners are therefore rapidly
learning that it is much more eco­
nomical to obtain permits before
placing displa.ys than to risk losing
them through error or misunder­
standing after receiving citations.

During the latter part of 1937
steps were taken to enforce regula­
tioll of the illumination provisions.
This necessitated ]ligilit surveys which
have proved very successful and littk
if an~r opposition has developed.

LACK OF COOPERATION

The most difficult obstacle in en­
forcing these provisions is lacl, of
cooperati(}ll On the part of operators
employed to place lighted signs.
Owners have on occasion failed to cor­
rect violations immediately upon re­
ceipt of notices due to in,qtllllatiou of
a violation in the same vicinity, sub­
sequent to citation of their signs,
Wllich has 110t been viewed by an in­
spector,

Naturally it is the desire of op­
erators to sell the sign the customer
fancies. In doing so they aL'e some­
times careless about regulatiollS, with.
out intent to '>iolale. Prospective
si~n purchasers should avoid buying
displays which might -reqllire- altera­
tion or perhaps removal, until they
have reviewed the terms of t.he act.

Anothel' seriOllS problem is that of
abuse of the fee exemption as it ap­
plies to "for sale" or lease ad veJ:tis­
ing. Compliance on the part of real­
tors and others interested in this type
of display could be g'reatly improved.

'Exemption is afforded only to si~ns

ot t.his type which nre used exclu·
sively to adverti<le the sale or lease
of the property upon which they are
located. Buch a display as "This
and Other Property for Sale" may
not be ,considered exempt from pay­
ment.

TWO SIGN CLASSfFJCA'J'IONS

Every advertjsing litruct.ure should
conform to the location, strength and
copy provisions; every sign to the lo­
cation and copy provisions,

There are but two classifications of
di~plays :

ADVERTISING STRUOTURE:
When artifloial support, such as
poles, posts, angle irons, guy wires,
or braces embedded in the ground
or attached to the sides o~ roofs of
existing structures such as barns,
sheds, fences or trees, is necessary,
the display is classerl as an advertis­
ing structure, the annual fee foo:
which is $1.00,

ADVERTISING SIGN: One which
ma.y be pasted, glued, nailed, tacked
or similarly affixed flat against the
side or roof of a building, or to a
tree, fence, post, rock, bush, or simi­
lar suppo-rt which was not primarily
pla.ced for the purpose of displa.ying
advertising, All displays, pa.inted
directly upon existing- natural o,r ar­
tificial features of the landscape, are
also classified as signs, the annual
fee for which is $.25,

EXEMPT DrSPLAYS

Permit applications need not be
filed for payment of exempt displays.
Bowever, these displays may not be
placed or maintained nea.rel' than 300
feet from the point of intersection of
highway or highway and railway
right of way lines, unless the property
HpO!1 which they m."e to be installed
or are maintained is subdivided into
blocks and lots, 01' unless their in­
stallation will not decrease visibility
at an intersection.

Subdivisions consisting of lots iu
excess of 20,000 square feet of al'ea
may not be recognized in the appli­
cation of permissible location regu­
lations. Neither stl'uc:tures nOl' signs
may be placed upon or attached to
public highway right of way fences
nor may they encroach upon or over­
hang public highway rights of way.

It is not uncommon to observe four
to eight small (1 by 1 foot) "for

,
v
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Dobbin 8 bloW, the driver could size
up a candidate, decide on a brand
and read the printe.r's label. It is
different now. Except to hitc1l hikers
and the occasional hOn>e-drawn ve·
hicle drivel' an array of bills or cards
is just a blur.

Permits may be granted for
" snipe" signs design ed and- located
in accordance with the provigions of
and regulations under the act. Vio­
lations llre only waste, hoWevel', unci
continued violations may result in
T)I'osecutiolls. ']'he Outdoor Advertis­
Jug Section plans strict adhcrence to
its enforcement policies.

Advertisers are, in general, reh'ain­
iog from placing structures which
!Dip-hI. cl'eate traffic hazards. How­
ev;r manY continue to place signs
whidh attei:npt to direct traffic, in vio­
lation of the Vehicle Code. As a
guide to t.hose interested in installa­
tion of di;:;plays containing directional
dat.a, types of permissible clisl~}~YS,

and a racs.imile of a. print contmnmg
reO'ulations, are shown in accompany­
ing illustrations. Signs designed in
accordance with the :,;amples, prop­
erly installed, will confonn to the
provisions and regulations of the Out­
door Advertising Act and the Ve­
hicle Code.

The existence of the Outdoor Ad­
vertising Act is generally known ana
its effectiveness is appreciated by
those intel'e ted in highway construc­
hon and maintenance as well as by
the pleasure motorist. The. Outdoor
Advertising Section with offices a.t
Room 301, Public Works Building,
12th and N street.s. Sacramento, Cali­
fornia, and Room 805, State Building,
1JM Angeles. California, will gladly
assist advel'tisers and others interested
in administration of the act.

Will Advertise S. F. World's Fair

Mo:re than 2,500,000 California
automobiles will carry the San Fran­
cisco Wodd 's Fair slogan on license
plates in 1939, according to Governor
Frank P. Merriam. With more auto­
mobiles registered than allY other
State 01' political subdivision in the
world, Califol'uia plans to make these
plat.es an important factor in support­
iug the western States travel drive,
which aims to make 1939 the greatest
travel yeAr in the history of. the wesL.
With a blue background and gold
lettering, blue an.d gold being the
exposition colors, tIle plates will carry
the inscription on top: "California
Wodd's Fair '39".

J
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tlsmg Business; collection or fines
imposed by COlll't,'::! and collected under
this act, any violalion oE which is a
misdemeanor.

It follows, then, that regulation of
any increase in the lllun.ber of pay­
ment exempt displays may only be
financed t.hrough collection of fees
on a corresponding increase in the
number of displays requiring permit
number plates. No J'evenue is derived
Irom exempt displays under either
the license or "permit provisions.

,( Snipe" signs present a task for
the Outdoor Advertising Secti01.l that
could readily be disposed oE through
cooperation on the part of tin:ns and
individuals. This type of advertis­
ing is a "hold-over" from horse Ilnd
buggy days. At a ten-mile gait the
driver's undivided attention cOllld be
given them j on stopping to give old
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sale" signs on a ShOl't highway front­
age. Although substitution of a
larger sign ~tructure at each end of
the frontage would be more expensive,
it is believed that the resulting im­
provement in appearance of the prop­
erty would balance the expenditure.

HOTEL SENATOR
5 MILES~TAKE"'M~5TREET BRIDGE

F RIGHT TURN ON 12Y>fSTREET

SOURCES OF REVE..,'n,'E

Although lee exempt displays out­
number those requiring n U!II bel'
plates two to ('me, regulation of them
must be financed from the « Super­
vision of 0 u t d 0 0 r Advertising
Fund·. ' , There are but three sources
of revenue to support the fund: An­
nual Advertising Structure and Ad­
vertising Slgn fees j the license fee,
$50 payable annually but which may
be prorated on a monthly basis de­
pending upon the time of the appli­
cant's entt'y into the Outdoor Adver·
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Section of 20-foot Portland cement concrete pavement in Solano County ncar Vacaville.

CONSTRUCTION PROGRESS AND
PAVEMENT RECORDS FOR 1937

By EARL WITHYCOMBE, Assistant Construction Engineer

STRENGTHENING of the foun­
dation for the roadbed and
pavement continued to be given

primary consideration during the
1937 construction season in Califor­
nia. Results obtained with the various
measures adopted in 1936 and con­
tinued throughout 1937 are excep­
tionally promising. The treatment of
embankment foundations has in
nearly every case proven successful
in the severe test of the past winter,
during which many failures occurred
in older work.

Few locations within the State af­
ford a native material throughout the
entire length of the project wo"ich
would be considered suitable for sub­
grade under our present standar.ds,
and selection of soils for the imme­
diate subgrade is being practiced on
nearly every pavement project.
Wherever possible, suitable subgrade
material is selected within the limits
of the project, the only added expense
im'olved being sometimes the addi­
tional haul.

Portland Cement Concrete I
CONSTRUCTION METHODS

During ]937, the Johnson drag
nnisber was improved in design, and
was used in finishing the project with.
the record smoothness for the season.
This project has a reading of 3,5
inches per mile, which is but 43 per
cent of the average for the year, and
is the lowest average roughness of
any pavement yet recorded since Cali­
fonda adopted measures to rate sur­
face smoothness.

The drag finisher consists primarily
of a. 20-foot frame from which a~'e

suspended h~o lS.5·foot lengths of
floatboard crossed under the center of
tbe mac1\ine. On three sides of the
intersection are mounted V -sections
of ftoatboaril, two transverse and one
Longitudinal, witl\ ready adjustments
to the overhead frame. At the oppo­
site end of the frame from the longi­
tudinal V-section is mounted an 8/J
roller. The drag finisher is reversible

and is operated in both. directions
without turning. Ordinarily, six trips
over the pavement are sufficient for
finishing. The steel shod cut-fioat is
used for the final finish and prac­
tically all of the cutting necessa.ry
consists of shavillg off the material
pushed up in the joint edg'ing opera­
tions. The uniformity in surface
smoothness on a concrete pavement
finished by this method is quite re­
markable.

GRAPHS OF PAVEMEN'rs

Through the courte.<;y of the Los
Angeles County Roact Department,
graphs were taken of the surface ob­
tained on typical pavements finished
by the usual standard methods and
by the use of the drag finisher. Their
roughness measuring equipment I'e­

cords the variations of the middle
point of a ten-foot length of pave­
ment from a strllight line beh~een

the t.wo end points as shown by ac­
companyitlg typical sections of the
graphs.

1
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Three trips are made over each
pavement lane to indicate the rough­
ness along the center line of the lane
and slong each quarter point line.
The upper set of three readings
shown in the illustration was taken
on a project fin"ished by standard
methods with a l"oughometer readillg
of 8.4 inches per mile, and the lower
set of three relLdings was taken on
a section finished by the drag fin­
isher with a roughometer reading of
but 3.3 inches PCl' mile.

Recent improvements in the con­
st.ruction of finishing machines has
made the requirement of more than
one machine unnecessary for maxi­
mum prodactions, and future speci­
fications are being revised in this
respect.

J oint construction and intervals
between joints remain the same as
heretofore with i-inch width of pre·
molded joint materi'aJ: at 50-foot
intervals and weakened plane trans­
verse ,ioiots at 20-foot intervals. No
positive method has yet been per­
fected to hold the expansion joint
:filler normal to the pavement sur­
face throughout t.he finishing opera­
tions. Constant vigilance is nec­
essary to accomplish tbis result, and
failure to observe these precautions
results in early failure of the pave­
ment in tbe immediate vicinity of
the expansion joints.

(Continued on "Daile 17)

Feather River Highway comf3leted last
au m mer boasts t his eXce II en t 9t retch of
roadm ill su dace.

This is 42-foot plant mil( suriace on Marin County approach to the Golden G ate Bridge.
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PORTLAND CEMENT OONCRETE PAVEMENT RECORDS FOR 1937

Location Contractor Rcsident
Engineer

Street
Assistant
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Rocklin-Loomis . Basich Bros. ". . J. O. Creene R. B. V.. rnoo 423.7
Y2 mi. W. <If Soda Springs--Oonner SummiL Frederieksen & Westbrook__ W. G. Remingtoo H. S. HarL 422.6
Agnew Underpass-San Josc A. J. Raisch & E. W. Heple_C. F. Priee- F. D. Booth ... 3~.2

Bradley-6 mi. S. of San Ardo Peninsula Paving Company__ H. J. OoggarL S. N. Isham __ . 326.7
Bioi a Junction-Herndon Un ion P av in 9 Com pa ny F. W. H owa rd • R. M. Cooley 440.0
Bel mon t Cirele-Bil>la J u nction H an rahan Cl>m pany F. W. H owa rd J. G. Sprague 385.2
Fenwick St.-Terra Bella St. ..__ C. O. Sparks & Mundo Engr.

Co. W. J. Calvin E. C. Oaniel ... • 333.6
Monterey Park-Pomona Grlrtlth Company R. J. Hiltfielel ., ~__ F. L. Everitt • 455.B
Playa St.-Washington BlVd. J. E. Haddock .. ___ O. E. Farnsworth G, H. Lilmb 428.5
Atlantic Ave., 68th St.-Olive StreeL United Cl>ncrete Pipe Corp._F. B. Cressy .. J. R. Rubey __ 304.0
Jet. of Whittier anel San Gabriel Blvds. J. E. Haeldock L. F. Phillips G. H. Lamb 311.0
Center St.-Firestone Boulevard______ _ Matich Bros. • F. B. Creny_ .. G. H. Lamb 4~.8

Lakewood Blvd.-Norwalk Road Sully. Miller Company .__ w. D. Eilton F. L. Everitt 413.1
Norwalk-M iraftores C. O. Sparks & Mundo Engr.

Co. _.. _. E. A. Parker . H. O. Johnson_ .. 3&0.0
Firestone Blvd., th ro ugh Downey Sander Pea rson W. L. We feh G. H. Lamb 326.7
Hampshire Ave .• Coast Blvd.-Garfield St._ . J. E. Haddock_. W. D. Eaton H. D. Johnson 465.7
Newport Beach-Laguna Beach Geo. R. Curtis Co._ ._______ L. R. McNeely H. D. Johnson 455.2
Center St.-Placentia Ave. . Oswald Bros... __ . F. B. Cressy . A. W. Carr .__ .. 276.0
Newbury Park-<::onejo Creek Mittry Brl>s. • W. I- Templeton J. Fleh arty _ _ 301.0
Colto n-Wa term an Aven ue Oswa Id Bros. J. M. Holl ister B. Ne'son Zl9.7
1 mi. W. of Vac8ville--o.7 mi. E. Fredericksen & Westbrl>ok__ G. R. Hubbard___ ___ R.·H. Lapp 411.8
Carquine% Bridlle--o.9 mi. N. Union Paving Co.__ _ G. R. Hubbarel .. _E. W. Ray_. .. 314.2
EI Cajon Ave., Texas St.-Euclid Ave.___ .. Daley Corporation W. T. Rhl>des E. C. Ol>dson 382.0
Las F'lores Underpass-1 mi. S. l>1 San Onofre Oavid H. Ryal1 J. F. Taylor F. Cimmino 406.7
Oceanside-Las Florea Underpass Wood & Bevilnda I... H. Williams .__ L. B. Munro 350.9

4919 0.73 6.0
4Z17 .91 11.0
3~ 1.28 15.3
4322 .43 8.5
3709 .69 6.1
4040 1.06 5.3

4602 .51 8.4
4740 .71 5.7
4784 .50 10.4
5549 .65 12.9
5264 .67 5.3
~19 .28 5.4
5443 .72 7.2

4133 .81 8.2
4963 1.26 6.6
5813 1.54 3.5
4~69 .&B 7.9
4334 1.10 5.2
4452 .57 B.5
4180 1.47 8.3
3417 .65 13.3
5438 1.09 17.9
4618 .77 9.2
4703 .42 7.7
456B .B3 9.1

Averages 396.0 4470 .Bl 8.2

ASPHALT CONCRETE PAVEMENT RECORDS FOR 1937
-
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WIUl>ws-Artols N. M. Ball Sons J. C. Worn ack J. G. Meh ren 745.6
Artois-Orland • Union Pavin!J Company J. P. Murphy J. G. Mehren . 72:3.2
San Jose-Coyote _ _ . Jones and Kino .. C. F. Price E. W. Herlinger 793.9
S;ln Mateo-Reelwood City Easich BrOS. F. W. Montel, E. W. Herlin!!er 805.0
1 mi. N. of Rincon Creek-Carpinteria HeMey-Moore Co. J. C. Adams F. C. Welgel___ _ 341-0
Miramar Ave.-Olive Mill Road . J. E. Haddock .. J. C. Adams S. N. Isham 371-6
Belmont Circle-Biola Junctll>n . Hanrahan Company !". W. Howard . H. Porter 543.0
alola J unction-Hernelon Union Pl.lvl,,~ Company F. W. Howard_. --- E. Thomas_________ _ ._ 564.0
10.5 mi. S. of Bakersfield-Grove St. Griffith Company D. G. Evans W. M. Nett ..• 417.1
Maren!!o St., Cornwall St.-Lord St..• _. _Oswald 9ros. • C. N. Ainley E. C. Daniel 483.2
A:zusl.l-Claremont GM. R. Curtis Comp,my E. L. 5crtL.. W. E. Melcher 469.2
Fenwick Street-Terra Bella 3t. C. O. Sparks & Mundo Engr.

Co. W. J. Calvln .. E. C. Daniel. 238.4-
WilmIngton Blvd.-Alameda StreeL United Concrete Pipe Corp.• F. R. PrachL_ _ . A. W. Carr 612.0
POlyh; Court-Stanley Avenue Sully-MilJer Cornpany W. D. Eaton A. W. Carr . 533.4
Atlantic Blvd.-New Avenu"- .. Geo. R. Curtis Company C. P. Montgomery A. W. Carr . 510.0
Cerritos Ave., Firestone Blvd-Telegraph Ave._Geo. R. Curtis Company W. F. Axtmah W. E. Melcher . 464.3
Norwalk-Miraflores C. O. S"arks & Mundo Engr.

Co. ...__ . E. A. Parker.. . A. W. Carr 472.5
Newbury Park-Conejo Creek . MiUry Bros. oW. I. Tem"lcton .A. W. Carr 269.1
Pyle Road-Telegraph Road__ __ _ _Griffith Company W. I. Templeton W. A. Norman 488-7
Camarillo State HospitaL Griffith Company W. I. Templeton W. A. Norman __ . ZT7.0
Colto n-Waterm an A ve.. Oswa Id Brl>s. J. M. Hall ister__ . W. Ford 352.1
Del Mar-Encinitas__• Grlfflth Cl>mpany __ .___ _ R. C. Payne L. E. Crayne 529.2
Oceansille--L as Flores U ndcrpa5s . Wood a nel Beva nela __ • __ ... L. H. Willi 3mS L. B. Mu n ro 513.3
Main St., Division St.--32nd St. V. R. Dennis Company F. D. Pe:>rce .M. H. WesL 368.1

42.7 91.3 8.2
35.6 92.2 10.0
42.1 93.0 14.6
45.0 93.7 11.7
32.6 97.0 17.4
~2.5 95.9 13.0
32.5 93.5 13.1
34.0 97.6 11.8
39.9 94.8 12.3
35.0 95.2 10.3
20.0 96.4 18.9

2ll.3 33.8
38.4 95.3 15.0
34.3 94.2 19.6
40.0 94.9 12.0
33.4 95.1 14.0

33.3 94.1 11'1.3
41.0 91.6 22.7
37.0 95.8 12.9
<W.O 86.3
33.0 20.6
30.6 96.0 25.0
44.8 92.8 12.4
43-4 96.0 .30.1
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Averages 530.0 36.0 94.8 15.5
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BITUMINOUS TREATED SURFACES, RECORDS FOR 1937

Location Contractor

Plant Mix

Resident Engineer ROljghness
Inches par mile

Sopp Creek-~epperwood Sehool Hemstreet &. Bell D. J. StouL. 18.5
Bea trice Ollerh ead Crosslng-E ure ka Hem street &. Bell H. C. A mesbu ry ~.S

1.4 mi. W. of Hoi Creek-Alturas H a nrah a 1'1 Com pan y_ • . .. M. F redarlcksen 18.8
Route 3-1.5 mi. E. of Oales- A. Teichert &. SOI'1 . J. C. young______________ 28.9
S hasta-Redd in9 D. McDonald _ .. _. H. K. Ward_ __ __ __ __ __ 30.0
Westwood-Copperll'!l" .___ ___.._ .. .. Union PavIng Company C. A. Potter____________ 73.4
Don ner Gr.>Ue-E. end Don ner L.' ke PacWc Sta tes Const. Co. .. J. W. Corv;I'1 ... __ 39.6
Waldo Point-Golden Cale BridgL Maceo Construction Compal'1y. . H. S. Payson____________ 25.5
Broadway Tunnel-2 mi. W. of LaF'ayet1e Granncld, Farrar &. Carlln . __ W. A. R Ice______________ 49.6
Ca mel ia St ,-San Pablo Ave 1'1 lIe .. Un ion Pavi ng Com p.>ny L. G. M:o.rsh 0911___________ 23.4
2 mL W. of l..a Fayette--Walnut Creek .. _ Union Paving Company W. A. RicL______________ 42.5
1.2 m i. E: .-3.0 m i. E. of P eta 1U I'll a .._ .. _ __ Peter J. Me HUgh E. Carletad_____________ _ 13.9
Y4 mi. S. of Strathl1'lore-Valencia St., Eastwood Ave.-

Cairns Corner __ _ N. M. Ball Sons &. Larsen Bros. C. F. Oliphant._______ __ 33.0
Calabasas School-Brent Jct. C. O. Sparks &. Mundo Engr. Co. .. W. J. Calvin_____________ 40..,
Azusa AI/c.-San Dabriel River Bridge A. S. Vinnell Compal'1y C. R. Montgomery 13.0
Cen ter Strest-Fi restone 81 I/d. M<'It; eh Bros. F. B. Crcssy .. _ 15.7
Lak~wood Billd.-Norwalk Road Sully. Miller Co. W. D. Eaton 31.7
C'lrollna Ave.-Vorba Linda C. O. Sparks &. Mundo Engr. Co._______ __ H. J. Fallal ._____ 26.3
Dowl ing Ave.-I.. h"la VIsta Street A. S. Vi nnell Compa ny . L. e. Lin d ley .__ _ 23.7
NeWbury Park-Concjo Creek .. Mittry Bros. W. I. Templeton_________ 32.7
At Snow Creek _ Oswald Bros. .. E. A. Bannister.________ 29.5
B ea umont-2 mi. westerly_. Dewa Id Bros. J. M. H011 iste r____ 17.1
Carquinez Bridg~-<l.9 mi. northerly __ ... Union Paving Company . 0. R. Hubbard. __ _ 74.4
Los Banos-10,5 mi. ea8terly Louis Biasotti &. C. C. Wood A. K. Nurty______________ 20..,
Sil ndla-AI amo River _.._.. __ . George E II is ._ J. F. Taylor __ 20.8
Ca lexi co-3.1 I'll;. easterly R. E. H32ard &. Son s .._C. R. Hag bert_ .__________ 20.2
Lako Hodoe_ Escon dido . __ _ R. E. H:turd &. Sons . -'- L. E. Liston _ 7.S
H artisthy Street-Barn ett Street. . V. R. Denn is Co. B. F. Moo re ._____ 78.0
Ocea ns ide--Las FIOf<!S Uhd erpass (por.) Wood and Bevan do 1... H. Willi a ms 24.1

Average______________ 28.6

Road Mix
Trlnldad-McNeil's Ranch _ Poulos and McEwen • ._E. L. Miller______________ ~5.7

Howell-v.. mi. S, Keddie ""__ . Hayward Bldg. Material CO. ... C. Brown________________ 19.8
Sulphur Creek-Bouldar Creek HiIL Quy F. Atkinson Company P. F. Green _ ._________ 35.4
Viola-Forest Boundary Fredericksen &. Wastbrook G. Sundmsn______________ 35.0
Farallone City-Rockaway Beach Granfield, Farrar &. Carlin H. A. Simard____________ 12.6
Route 68--N. City limits of San Jose . Basich Bros. C. F. Price_______________ 34.4
Allnew Underpass-Sa n Jose (por.) Raisch &. Hep'''_______ ___ . .. _ . C. F. Price__ 51.2
2Yz mi. E·-3Y4 mi. E. of Monolith Young and SOI'1 D. G. Evans______________ 33.3
Box Springs-3 mi. E. of Moreno . .. Oswald B roe. .. __.. E. A. Sa nn Ister__ ___._ 16.8
Moun tai n Paes-N evade State Line_____________ _ Geo. Pollock Com pa ny C. V. Ka ne______________ 57.S
2.S ml. W. of Java-<l.5 mi. E. of Java Basich 8ros. G. E. Malkson____________ 33.5
Between Amboy al'1d 17 mi. E. (por.) -Basich Br08. G. E. Malkson____________ 36.9
Conway Summit-1 mi. W. of Bodie Road lsbell Construction Co. . J. N. Stanlay____________ 12.8
4 mi. S.-1.7 mi. S. of F'ish Springa -----------------Basieh Br08. M. W. Ellis________ _ 45.4
Bishop-Owens R il/er__ .__________ ___ Basich Bros. R. E. Raley______________ 41.9
Near Inyokern .• __ _ Basich Bros. R. V. Mu rray____________ ~.5

1.2 mi. 5e.-1.7 mi. NW. of Rodemacher Basich Bros. R. V. Murray___ 28.7
Mammoth I.ake-Route 23, Casa Diablo Hot Springs Oswald Broe. F. R. Pracht__ ___ .. 23.7
Vernalis-Gates Road Basic h Bros. A. N. L.und______________ 16.3
Stodd ard Sprl nge-M "Coy Sadd le Beerman, Jones &. Maestretti E. W. Ray 39.2
MIj Iberry AlIenue-ca Ii patria_.. R. e:. lot azard &. Son8. .. .._ _ __ J. F. Taylo r _ 34.2
2.5 mi. E. of Rincon-Rancho Cuca . R. E. Ha~ard &. Sons_.- I. W. I.lttlofleld_________ 34.5

Average______________ a1.6

Miscellaneous Types
Men 10 Country C lub--Woods;de Un Ion Pavi ng Co. A. W alsh__ _ 161.8
Waldo Point-Gorden Gate Brldge .. . E. A. Forde. .__ . . W. A. Rica______________ 28.3
Spence Street-Downey Road .------ C. F. Robbins_____________________________ __A. W. Hoy_____________ 12.6

Average ._____ _ 65.7

(Contjnued from oas;e 15)

Construction Records

One outstanding project holds tbe
record for 1937 for maximum aver-

age daily outPllt, strength of con­
crete, and surface 8ffioothness. Con­
tract. 07XC3, road VII-Ora-171-A,
Hnt B, on HamlJshil'e Avenue be­
tween Coast Boulevard and Gar­
field Street, established an average

output of 465.7 cubic yards of con­
crete per day, a·n average compI'es­
sive strength of 5813 pounds per
square inch, and an all-time record
was made on surface smoothness

(Continued on page 21)
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Highway Between Redlands and
Crystal Springs to Be Realigned

By A. EVERETT SMITH J Assistant Highway Engineer

I N LINE with recent improve­
ments on State Highway Route
26, a project will soon be under

way from New Avenue in Redlands
easterly to Crystal Springs, a distance
0:£ two and thirty-six one-hundredths
of a mile. Bids were opened for this
project on April 21. Claude Fisher

Avenue, some seven hundred feet, the
new construction will foHow the ex­
isting traveled way along Roosevelt
Road. From Highland Avenue to the
eastern terminus: new alig'nment will
be used throughout. Along the west
end of the proSect, for the convenience
of public traffic, a detour will be con­
st.ructed and sllrraced with road mix.

oj' Redlands city limits. This portion
will be graded to rough grade only at
this time. It is, however, d(~signed

to modern standards of alignment and
will eventually be used to eliminate
the sharper curves in the Crystal
Springs Canyon. Approximately
ninety-IouI' thousand cubic yards of
roadway excavation is to be moved,

Reservoir

-- ...

REDLANDS

OLD ROAD

----. __ .. -.-.. -.-..-~-"-.-_..
NEW STATE HIGHWAY

BEAUMONT
~

• CRYSTAL
~o> SPRINGS
~\

':) \

~.

\
submitted the low bid. This is a link
in the Los Angeles to Imperial Valley
highway.

The project beginning at New Ave­
nue extends easterly through Reser­
voir Canyon, and continues on up
Crystal Springs Canyon to Crystal
Springs. This is an especially de­
lightful portion or highway. It is
here that the west bonnd traveler
leaves the desert roads behind and
suddenly finds himself swinging down
the pleasant Crystal Springs Canyon.
A little farther and he has passed the
Redlands City Reservoir and imme­
diately, without previous warning, is
in the midst of fragrant orange
groves.

NEW ALIGNMENT

From New Avenue to Highland

surface treatment. Along the balance
of the work, traffic will be permitted
to use the existing road eluring con­
struction.

Prom th<l b~~inning of the project
to the east city limits of Redlands,
approximately four thousand, four
hundred cubic yards of Class "B"
Portland cement concrete will be used
in constructing two lalles of pave­
ment, each eleven feet in width and
approximately one and eight-tenths
miles in length. This pavement is to
be bordered with road-mix surface
treated shoulders to a minimum width
of eigbt feet on each side.

Most of the material for roadway
embankment will be obtained from the
portion of the project t.hat lies east

involving some five million station
yards of overhaul.

THIRTY-EIGHT FOOT ROADBED

Fllcilities for adequate drainage
will be supplied by placing corrugated
metal pipes, and reinforced concrete
box culverts.

The highway is to be constructfC! in
general to a thirty-eight foot roadbed
Width, so designed as to be suitable
for ultimate use as a one-half section
of a four Jane highway with a central
dividing strip.

When complete, this llew highway
will present a two Jane pavement with
wide sul'faced shoulders, all con­
structed to modern standards. The
alignment will be greatly improved
and will have a minimum radius of
curvature of one thousand feet.

[EighteenE (May 1?J8) California" Highways and Public Works



F'r'Oposed improvement of E:>st approach to Redlands. Dotted lines ghow new alignment through valley below Crystal I SprIngs.

The new highway will replace an
old bituminous macadam pavement
that is very rough and is fast giving
way under the heavy automobile and
truck traffic to which it is subjected.
The old road hM numerous sharp
curves with inadequate sight dis­
tances, making driving slow and haz­
ardOllS. Here, as was the case on

other sections of this route before im­
provement, the lighter and faster ve­
hicles form long lines of traffic behind

Proposed project at the east entrance

to Rcdl a nds. Dotted Ij!'les show new

alignment eliminating steep and danger­

ous curves.

the big slow moving trucks where
sight dista.nce, due to outmoded align­
ment, is inadequate for safe passing.
This improvement will greatly facili­
tate traffic movement and will elimi­
nate another section on this route
where this particular type of diffi­
culty has been encountered to a seri­
ous extent.



STATE SURVEYS ITS SNOW CROP
By FRED H. PAGET, Associate Hydraulic Engineer

SNOW surveys are conducted an­
nuany by the Division of Water
Resources to gage the area, depth

and density of the California lmow­
pack. From this snowpack will come
the water necessary during the fol­
lowing summer for crop irrigation,
power generation, mining, manufac­
turing and municipal needs; as ,Yell
as for navigation requit'ements, salin­
ity prevention, and Ii multiplicity of
smaller uses.

While man can not regulate or COIJ­

trol the release of water stored in the
mountain snowpaek, he can, i.f he
knows the amount that will be at hig
disposal, arrange ahead of time an in­
telligent program to ~et the full bene­
fit of tb is water as it is released by the
forces of nature. It is to get this ad­
vance knowledge that the snow sur­
veyors each spriD.g trek into the snow
covered mountuins to measure and
gage the snow crop.

HEAVY SNOW PACK

Few people fully appreciate the
immensity of the water storage ca­
pacity provided by the snow fields
which reach from the Tehachapi on
the south to Mount Shasta on the
north, oovering an area of approxi­
mately 17,000 square miles, as the
rainy season in California closes and
the i.rrigation season begins.

On Apri11st of this year Borne 33
million acre feet of water were held
stored in the Sierra snowpack as
compared to 4 million acre feet total
storage in the man-made reservoira
of this same region, Outranking
many times in volume the m.a.n con­
trolled water supply and even more
advantageously plaood as regards
distribution and elevaticm, it is ex"
tremely important to have an accu­
rate measurement made anntULlly of
this most valuable water crop.

Since 1929 the California Coopera­
tive Snow Surveys have been in op­
eration. Each ye(lT many organiza­
tiO'.os, including private corporations,
public utilities, mnnicipalities, irri­
gation, water storage, and municipal
districts, as well as governmental
agencies-State and Federal-unite
under the leadership of the Division

of Water Resources to make the an­
nual measurements.

NETWORK OF SNOW COURSES

Duting the summer months, under
the guidance of the Division, the
necessary preparatory work i.s done.
New snow courses are laid out and
old oueF,; cleared of encroaching brush
and young trees; the use of existing
cabins is arranged fm' or new ones_
built, while snow measuring equip­
ment in each area is put in good
shape and new men arc instructed as
to its use.

A network of snow courses covers
each watershed, each snow eourse rep­
resenting a surrounding area varying
in extent according to topographic
condit.ions. The snow course as a ruLe
is laid out in the shape of a cross lal'{,;e
enough to anow of about 20 samples
being made at 50-foot intervals, 'both
ends of each lhle being pelwanently
mal'ked with a yellow and red snow
course marker spiked to a convenient
tree, high enough to be above the
deepest snow of a severe winter.

'fARrNG OF SAMPLF.S

A sketch map sbowing the location
of the sampling points with relation
to the markers is carried by each snow
survey party. At each sampling
point shown on the map a measure­
ment must be made. Using a hollow
steel Ol' alwuinum tube with sharp
teeth nlong the Jower cutting edge a.
sample is cut from the snowpack, from
the surface to the gTound beneath, in
much the same manner as an apple is
cored. The depth of the snow is noted
from graduations on thc outside of
the tube and then the tube with its
COl'e of snow is withdrawn and
weigllcd on special spring scales so
calibrated that the amount of water in
the snow is ind.icnted directly by the
reading of the sc!iles. An aVi>rage of
the twenty samples taken at each snow
course irons out any inequalities due
to uneven ground 01' drifted snow.

The snow surveyors, men of sound
physique and stout heart, t,l'avel from
10 to 30 miles a day, depending upon
their schedule, the condition of the
weather and the state of the snow,
Shelter cabins for stops and emergen-

cies as a rule arc available at 12-rnile
intervals. These are equipped with fl

bed, a stove and a table, and stocked
allead of time with Iuel, food and bed­
ding.

SOME HARDSHIPS

Primitive though the comforts of
the shelter cabins are, they are much
to be preferred to a night in the
open such as was the unhappy lot ()f
two of our snow surveyors who· last
year lost their way in the gloom of
an early evening snow storm.
Jammed together into their one
sleeping bag in a shallow depression
in the snow, sheltered by Ii, clump of
pine trees they holed up to wait for
dawn. Fortunately the weather was
not extremely cold and beyond hav­
ing to put up with rather cramped
quarters, a mild pang of hunger or
two, and the difficulty of getting
their feet back into frozen boots
excavated from under a foot of fresh·
ly fallen snow, they came through in
good shape.

Backtracking after daylight they
found where they had missed the
turnoff and an hour later they were
enjoying a good hot breakfast in the
shelter cabin they should have
reached the evening before.

This yea l' 150 men took part in the
main survey of the snow-pack. On
skis or webbed snow shoeg according
to their personal choice, those parties
entrusted with the longer trips jnto
the more isolated regions started out
on MaJ:ch 23d, and the JUf>t man re-
port.ed back on Ap'rH 8th. .,

BEAR STEALS GRUa

The routine reports 01' their trips
inclnded delays on a~couut of storms,
snow blindness and equipment trouble.
Cabins ill some instances wel'e crushed
in by the UJlUSu~ny heavy snow. Grub
caches l'ifled by unscrupulous hunters
were reported, and in the Kern River
watershed a bear, with a hunger for
fattening food, clawed bis way
through one cnd of a shelter cabin,
and after devouring most of the grub
supply and spoiling the rest, forced
his way out throngh the other end.
The snow baa flattened the weakened

(Continued on page 21)
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1. Takil1g snow sample. Tube
ishe Id verticil I Iy and eta rted
down at position indicated 01'\

sketch map of snow course.

2. With weight applied to driv­
i ng wrench the tube is rotated
and forced down through snow to
ground below.

3. Tube with its snow core is
weighed to determine \Nater
content of allow.

4. Snow measurements COM·

pleted, survey crew starts for
home as storm beg ina.

o
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Secondary
Improvem

By W. L. McFADD EN,

I N 1933 the Legislature added to
the State Highway SysteDl. one
hundred sixty. seven mile~ of

secondary roads in Imperial County.
Of this mileage only seventy-four
miles had been previously surfaced,
and the existing surfacing was gener­
ally, at that time, badly in need of
repair, or abandonment and realign­
ment. The remaining ninety-three
miles were ullsurfaced, and were made
passable by flooding alternate sections
to overcome the dust and ruta.

The natural material, with the
proper amount of moisture, made a
fair road ror light travel, but was not
suitable for heavy truck hauling, und
when dry, was very dusty. After
eveu a slight rainfall, such as the
vaHey experiences, it was necessary
to use tractors to tow wagons and
trucks on all unsurfaced roads.

FARM TO MARKET ROADS

This was the existing condition of
the major portion of these roads when
taken into the State Highway System
five years ago. In order to properly
serve the increasing traffic load of
these secondary highways, which are
chiefly farm-te-market roads, and
upon which the agricultural areas
depend for communication and trans­
portation, the Division of Highways
bas set up a stage construction pro­
gram

The program consisted of construct­
ing, as soon as possible, with the funds
available, low cost bituminous type
surfaced roads. This construction con­
sists of bringing the roads to proper
grade and alignment, improving the
base by importing suitable material,
the repair of irrigation facilities to
prevent their damaging the roadbed
with moisture ilJ the future, and sur­
facing the roadbed with plant or road
mi'x bituminous treated gravel.

While this type of construction can
not be e..\.'"'])eetec1 to carry the heavy
truck traffic ror any length of time
without high maintenance costs, it
will probably serve its purpose until

Before a"d after piel.ures of !econdary highw3vs in Imperial COU"ty. These views
show sectiol1s of the same roads prior to improvement and following regrading and
surfacing.
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Hard to believe, but true. Views of old and new secondary highway in Imperial County.

Bay Bridge TraHic Increases

K INCREASE in daily traffic on the San Francisco-Oakland Bay Bridge
of 1,523 cars over the previous month was announced by State Director
of Public ,Vorks Earl Lee Kelly from a report of April traffic fignres

for the span, filed by State Highway Engineel' C. H. PurceJL During' last
mouth 23,118 vehicles per day crossed the bridge.

Total number of vehicles for April was 693,5tl7 as against 669,431 vehi­
cles for March. Total collections for April were $367,996.88, as compared
to March 6gures of $348,235.23.

Comparative figurcs and totals follow:

Total since
opening

12,383,228
20,165
44,073
12,883

442,924
26,634

144,491
13,074,398

2,897,624
1,001,537,020

Total
March

617,244
595

1,895
1,061

36,878
1,172

10,586
669,431
166,045

68,607,331

Total
April

Passenger Autos 645,603
Auto Trailers 892
Motorcycles _ 2,247
Tricars 1,077
Trucks ~____ 31,719
Truck Trailers 1,244
Buses 10,765
Total Vehicles 693,547
Extra Passengers 188,120
FTeight Lbs. 74,814,670

funds are a vailable to construct the
higher types of pavement, and will
at that time serve as a suitable base
which is essential because of the un­
stable soil conditions encountered in
the valley.

CONSTRUCTlON PROBLEMS

It hM been possible to improve the
seconda.ry system in the Imperial
Valley to its present stage only by
utilizing, to the fullest extent, the
local materials available. Adverse
soil conditions, seepage water from
adjacent irrigation facilities and the
long distances from the source of
supply of the ordinal'y road construc­
tion materials, have been some of the
problems to meet and overcome with
the limited funds available for road
construction, Nearly all of the aggre­
gate used in the oiled surfacing, and
for improving the base on which the
surfacing is placed, has come from
the ancient beach line which parallels
the valley on the east.

The completion, tbe latter part of
January, of the improvement on tJle
four miles between Brawley and Cali­
patria, provides a dustless and mud­
less surface on the entire State High­
way System in the valley.

TB1R'1'EEN MAJOR HIGHWAYS

Since 1933, the Department of
Public Works, throngh the Division
of Highways, has completed thirteen
major projects, expending a total sum
of approximately $785,700, in the im­
provement of one hundred twetlty­
eight miles of highway. The average
cost per mile has been approximately
$6,200.

Recent traffic counts have shown
that travel on some of these roads
that have been improved, has in­
creased from one bundred to one
thousand cars pel' day. This increase
indicates the advantage to the valley
traffic of such improvement, and addi­
tional surfacing or paving will be
added as required in order to properly
provide for the traffic.

Associate Highway Engineer

Highway
ent
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State Surveys
Its Snow Crop

PAVEMENT RECORDS
(Continued from page 17)

GRAPHS OBTAINED BY Los ANGELES COUNTY ROAD DE.PARTMENT
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(Continued from pllge 20)

cabin to eartb by the time the boys
arrived and the blankets were a mass
of ice. Tired liS they were there Wl\l;

nothing else to do but take up a few
notches in their belts and slog on
twelve miles more to the next cabin.

At Sacramento the snow survey re­
ports are segregated as to water~heds
and b~' a systematic procedure the
snowpack in each watershed is ap­
praised and forecasts of run-off are
made. During the past few years
most of the forecasts have had an
accuracy of better than 10 per CE'nt
while many are much closer than that
figure.

For the Sierra as a whole this
year's snowpack is well a.bove nor.
mn.! and in most watersheds heavier
than llJly measured during the nine
years that snow surveys have been
made. A tabulation of all the snow
survey measurements together with
forecasts of flow from 14 watersheds
are contained in the Snow Survey
Bulletin issued by the Division of
Water Resources on April 11th.
Copies of this bulletin may be had
from the Division upon request.

Motorways Plan for South

The 1937 traffic survey of the Los
Angeles metropolitan area made by
the Automobile Club of Southel'11
California presented as the logical
solution to LOB Angeles COUllty'S acu te
congestion and accident problems,
proposes a network of new intersec­
tion-free divided motorways exclu­
sively for motor vehicles across the
metropolitan area. These would COll­

tinue on upper story levels through
specially designed parking and office
buildings in business di.'ltricts, and on
bridges across existing streets.

Other recommendations include
prohibiting curb parking Oll all com­
mercial streets and highways and de­
veloping off-street parking facilities,
restricting curb parking on residen­
tial streets, l'emoving aU street rail­
ways within a reasonable period of
time, est.ablisbin~ an adequate motor
bus system with off street terminals,
and separating grades of commercial
street intersectiOtls wherever practical.

of 3.5 inches per mile, wit.h tJle use
of the Johnson drag finisher. J. E.
Haddocl{, J.;td., was the contractor,
"",,\T. D. Eaton, the resident engine~r,

and H. D. Johnson, street assistant.
It is indicated on later work that
the Johnson drag finisher is capable
of producing a surface smoothness
superior to that produced on this
project.

The average daily concrete pave­
ment output fo1' the entire State
during 1937 waS 396 cu. yds., com­
pared to 386 cu. yds. in 1936. The'
average compressive strength for
Class ((A" concrete pavement laid
dming 1937 was 4470 pounds per
square inch, as against 4550 pounds
in 1936. On Contract 610:1'C10,
road X-Sol-7-C,Vac,D, Class "B"
concrete was placed, having a
strength of 3417 pounds.

The ave-rage snrface smoothness
for the State dming 1937 was 8.2

inches per mile compared to 12.1
inches in 1936.

The record for cement control was
made on Contract 87XC25, road
VII-u.A-168·A,B, Center Street to
Firestone Boulevard, with an aver­
age variation of 0.28 per cent. Ma­
tich Bros. weTe the contractors, 11'. B.
Cressy, resident engineer, and G. H.
Lamb, street assistant. The average
va.riation in cement control for 1937
was 0.81%. compared to 0.85% in
]936.

Asphalt Concrete:

CONSTRUCTION METHODS

During the 1937 season, an ex·
perimental section was constructed
on Contract 6&VC5-86VMC1, road VI·
Ker-4-C,Bkd, from 10.5 miles south
of Bakersfield to Grove Street, using
asphaltic cement of a much higher
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Example of 2O·fool asphalt concrClte lane with c:oncr41te curbs and earth dividing strip in Montecito, Sanla Barbara County.

penetration than the usnal :;tandard
of 40 to 60, 2540 lineal feet of sur­
face was laid with 70 to 80 pene­
tration asphalt, 2350 lineal feet with
110 penetration, 2635 lineal feet with
160 penetratioin and 3910 lineal feet
with 90-95 road oil.

It was necessary to revise the roll­
ing procednre on the sections in
which the softer ~rades of asphalt
were nsed, but this did not materi­
ally complicate construction methods,
and the surface smoothness of the
experimental sections compares fa­
vorably with the standard sections.

Since the use of asphaltic cement
of higher pefietrations is increasingly
evident .in asphal t concrete pavement
construction, the department is
adopting ranges of 71 to 85, 86 to
100, and 101 to 120 penetration, for
future work.

Compensation in the asphalt COD­

t.ent is being made for the asphalt­
enes as indicated in the petroleum
ether solubility test, and this cor­
rection has resulted in a uniformity
in mixtures that was impossible to
obtain under former methods. These
corrections will be continued with
the softer grades of asphalt.

Construction Records

The ma.ximum da.ily output of as­
phalt concrete, and tIle highest a.ver­
age stability of f:Hlrface course mix­
tures were obtained on Contract

AN APPRECIATION
Dept. of Public Works,
Sacra.mento, Calif.

Attention Superintendent;
Highway Maintenance Service;

It is with great pleasure that
I compliment you for the mar­
velous work you ha.ve done for
the motorists of this State and
the training of your ,ersonnel.

To prove the above state­
ment, this day about 100 yds.
west of the west terminal of
the Broadway TonneI, my auto­
mobile caught fire. It was only
through the help of one of your
courteous main~nance men,
Mr. J. A. Peira.no, that my car
was saved from a total loss.

I tried to compensate Mr.
Peirano for his service but
he 1l.a.tly refused to a.ccept.

If all organizations ha.d their
men trained to be as obliging
as you ha.ve, wouldn't we be
living in a better world?

A Most Gra.teful Motorist,

Sincerely,

AVARON DAVIS
1535 Scenic Ave.,

Berkeley, Calif.
---- -

84TCI3-6.4TC32, road IV-S.M-2-S.
M,Bmt,B,S.Cal·,Rdw.C, from San Ma-

teo to Redwood City. An average
of 4303 tons of asphalt concrete were
laid per eight-hour day, and the
average stability of surface course
mixtures was 45%. Basich Bros.
were the contractors, F. '\V. Montell
the resident engineer, and E. W.
Redinger, the street assistant. The
average daily output for tIle State
dming 1937 was 550 tons, compared
to 447 tons in 1936. The average
st.ability of surface mixture was 36%
during 1937.

The densest surface mixture was
placed on Contract 86TC4, road VI­
Fre-4-C, Biola Junction to Herndon,
in which the average relative specific
~ravity wa.'3 97.6%. Union Paving
Company Wll.'l the contractor, F. W.
Howard, the resident engineer, and
E. ThomAS, the street assistant. The
State average was 94.6%, compared
to 94.3% in 1936.

The record fm' surface smoothness
was secured on Contract 03TCI, road
III-Gle-7-B, Willows to Artois, in
which the average roughness was 8.2
inches per mile. N. M. Ball Sons
were the contractors, J. C. Womack
the resident engineer, and J. G. Meh­
ren, the street assistant, The aver­
age smoothness for the State was 15.5
inches as compared to 14.7 inches
per mile in 1936.

A slightly greater mileage of plant­
mix surface wag laid in 1937 than in
previolls years, there having been
constructed 120 miles of this type

(Continued on page 28)
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E NOINEER.ING studies for ne­
gotiations and contracts in con­
nection with the congtruction

and operation of the Central Valley
Project ha.ve been continued by the
Division of Water Resources, repre­
senting the Water Project Authol'it:v
of the State of California, under a
cooperative work agreement with the
U. S. Bureau of Reclamation.

During the month studi.es were
ma.de of the general plans for the
Shasta. Dam and Miles 4 to 12 of
the Contra Costa Canal and approval
of these plans was given by the Water
Project Authority.

The Bureau of Reclamation opened
bids on April 11 for a diversion
tunnel and temporary relocation ot
the Southern Pacinc Rajlroad at the
Shasta dam site. Announcement has
also been made by the Bureau that
bids for another eight miles of the
Contra Costa Canal will be opened
on May 20 and that the bids for
the constJ'Uction of the Shasta Dam
will be opened on June L

Work has continued and good prog­
l'ess is being made on the constrtlC­
tion of the Contra Costa Canal and
the Government Camp for Sllasta
Dam. The first four miles of the
canal are more than 65% completed
and the buildings for the Govern·
ment C8mp are practically completed.

IRRIGATION DISTRICTS

Late storms ani! high water condition!';
have delayed somewhat the opening of the
irrigation SC:lson, but in many of the dis­
tricts OW:l I.er hilS been tll rned in to the cnnnis.
The hen 9'y snow pack in the monntains as­
su~s nn ample supply of wnter tor most
ureas during the coming summer. Seep­
age and high gTound watel' have given
some trouble in thc culli vntion and plant­
ing of crops and plans for supplementnl
drainage are bcing investiguteil in certain
distl'icts.

SUPERVISION OF DAMS

Two applications were received during
Apl'il, namely Cor Fairmollnt Park Dam

in Riverside Count.y and McCarty Dam in
Call1,-ens COllnty. Within the month Bo­
nita Canyo-n Dam in Oran~e County, Gene
,"Tasb Dnm in San Bernardino County on<1
O'Shaughnessy Dam in Tu()lumne County
have beM completed an<l will be reads (or
npproval at an enrl'\' date. T.!I.ere has
been sati8t1l.ctory progress made on the
work Ilt Bean Hollow Dam in San Moteo
County and North Fork Dom in Santa
C1llra County, ond rhe Work Ilt Copper
Bailin Dam in ~lt.n Demnrdino COllllty is
very nearly completed.

WATER RIGHTS

St'1I8n>~0I1 of .Ii ppropriaJion. of Water

Seventeen ap.plicRtions to appropriate
water were received during Uarcb, 6 ap­
plications were denied and 8 applications
were approved. In the same period 4
permits were revoked and the rights under
6 pennits "'ere confirmed by lhe issuance
of licenses,

Field work for the year 1938 involvinl:
the inveatig8 tion of projects under permits
nnd licenses began on April 11th. There
are 288 cases listed for investigation a8
compared with 233 last yenr and 259 in
1936. Visits will be necessary to all ex­
cept 5 couo(ieB of the State.

SACRAMENTO-SAN JOAQUIN
WATER SUPERVISION

Field work has commenced and at pres­
ent r.onsistl: of visiting all points of di­
version to lnSul'c that records of opern­
tions will be kept during the coming sea­
<:on. DischaT",;e measurements lire being
mnde of the larger plnnts which are at
l)resent iu operation. Due to the a bnor­
tll:llly heavy roin(ail during tbe pnst winter,
it will be somc tiltJe before IIl1 of the smaller
plnnts along the rivers al'e in operation.

CALIFORNIA COOPERATIVE
SNOW SURVEYS

Doring the lnst week of March and the
first wt*k of April, the mllin lluno>!! sno-w
sur17ey was conducted throughout tbe Sierra
from rhe J{ llUllath to lJIe Kern.

EDguged on this work were l5() men who
took part in the survey. working from 40
centers strategically located to gh'e nccess
to the entire area with a minimum of t.ravel.

FLOOD CONTROL ANQ
RECLAMATION

Mai,.tencmce of Sal'ramenlo Flood Control
Project

During this period then' were no ex­
tremely hilth stBg'es in tJle <'1Iannels of the
tlilOd control project.. hut dnrin;{ the entire
lnlerl'nl tbe stages remoille(l relatively hi::-h
(or this time of the ycar. Rnd (01' roost of
the locri()(] they rcmnined IIhove blink full
sblb"e. As a result. of this extremely lIn­
1lJ'lllal condition, excessive seellllge is cnus­
ini:' dllmage to land bordering the Sac:ra­
meow nnd Feather Rivcrs. IlllrtiCIIlarly
to tbe orchards. The clroinage plants of
the Sutter By-pass were operated contill­
u'ollsly t1lrollgbont the mOnth ani! miscel­
laneQus maintenance work has beeh carried
on. Water has been spilling into' the by­
passes through ColuS:l. Tisdale lind Fremont
weh-s <lluing practically the en tin:' period.

Relief IJabrw Wor/(;

During this period nbout 50 relief labor­
ers Il/lVe been employl..'<l in clearing tbe
right-of-way {or Stnte-Fcderal Ieyee con­
struction on tbe left bank of the Sacra­
mento River frOID Meridian to Butte Slougb.
About 25 V:PA men ha ve been engaged in
miscellaneous work on othe1" parts of the
project. All bY-fl~s ani! overBolV cDaunels
hRve been covered with wRter so thot dear­
ing with relief Jabor could not proceed.

Sacra'mento Flood Control Project
ConstruC'l.ion has been completed on

five timber bridges in the D,'y Creek
project nenr Wbeatland.

Em8rven-cy Levee Repa-w-,

Work hilS been continued in mILking
repairs LO le17ees in Glenn, Shasta, Butte
anu 'CehllltJQ Counties under Executive
Order No. E 177, and at tbis date npprox­
imately $75,000 bas heen expended. In
early April it wns found ncees..'"IIry to do
some furtber work nt Robinson Bend on
U,e J!'eathel' River. due to the excessive bank
erosion at low wllter stage. A set-bock
levee was constructed 1400 feet long, and
nl>out 2000 tons of Or()l'il1c cobbles weTC
used to protect the bank.

lJ]merueltcy Let>ee p,.olection a./ld Repai.r
The lcvee breaks on the Paradise Cut

in San Joaquin County hllve been closed
and 'Ill emergency protection Work On the
San Jooquin River in Sao Joaquin Connty
h9.s been discontinued. except at a point
dowustream (rom the Bantll·Carholl1l Ir­
rigation. District intake. Bank erosion
is continuing at this plnce in a manner
which may endnoger the levee during the
rise expected lrom the melting snows.
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Highway Bids and Awards
for the Month of April, 1938

Modoc Highway
Project Completed

(Continued from page 3)

.ALAMEDA COUNTY-East approacb
to tbe San Francisco·Ollkland Bay Bridge
between 'the distribution stroctum and
University Avenue, a\)()ut 3.3 milcs red­
wood curbs to be constructed, a water sup­
ply line jnswllcd lIud sbouldcr widening
and pllrkiDg areas to be constructed and a
penet<ation oil treatment applied thereto.
District IV, Route 5,69, Section Oak., Emv.,
Bel'. Underground Construction Co., Oak­
lalld, $24,833; L. C. Seidel, Oakland, $25,­
848; Lee J. Tmmel, Berkeley, S25,429-;
M. J. Lyncb, San Francisco, 828,023;
Cbas. L. Harney, San Francisco, ~3Z,l16;
A. Soda anti Bon, Oakland, $30,392; Eaton
& Smith, San Francisco, $33,822. Con­
tract awarded to Williams Bros. & Haas,
Inc., San Francisco, $23,642.18.

GLENN COUNTY-Elk Creek Rood, be­
tween 7 miles wast of Willows and 10.5
milcs WL'8t of Willows, about 3.5 miles to
be surfaced with gravel base and road-mix
8urfacing and shoulders to be constructed.
District III, Feeder rOll.d. Claude C. Wood,
Stockton, $17,4.48; E. A. Forde, San An­
selmo, SJ7,l>ll6; N. III. Ball and Sons Ber­
keley, $18,471; Poulos and McEwen, SD:cra­
mento, $18,834: Oilfields Trucking Co.,
Bake1"J!ueld, $19,259; Fredericksen & West­
brwk, Lowel" Lake, $19,544; Harms Eros.,
Susauville, $19,634; C. W. Calletti & Co.,
SlIn Rafael, $21,746; Uelwi_l:' Coll8truction
Co., SebastOpOl, $22,382; Hanraban Co.,
San Ft1lncisco, $22.018; E. B. Bishop.
Orland, S23,M6. Contraet awarded to
T,~ J. Immel, Berkeley, $17,411.00

IMPERIAL COUNTY-F'uro!sbing and
sprell-ding gravel between four miles east
of Imperial and 1 mile east of Brawley,
DIstrict XI, Houte 201, Section B. V. R.
Denis Construction, San Diego, $17,257;
G. W. Ellis, Los Angeles $12,4n. Ciln­
troct awarded to JL E. Ba;tard & Sons,
San Diego, $10,983.90

INYO OOUNTY -A t Independence,
about 1.5 mile to he, graded and l"08.dmilC
surfacing applied. District IX, Route 23,
Sections M, A. 'Vido Kovacevicb, South
Gate, $19,792. Contract awarded to Ba­
sieb Bros., TOrTBnce, $19,677.10.

KERN COUNTY-B'etween southerly
boundnJ'J n'Qd 5 miles north of Rosamond,
about 8.3 miles to be graded and plant,
mixed 8urfacing to be pJIlCi!d. District IX,
Route 2.$, Section A. V_ R. Dennis Con­
struction Co., San Dieg~ $59,912; Claude
J.i'ishe1" Cilmpllny, Ltd., !.Jos Angeles, $64,­
893; Basicl. Brotbers, Torrance, ;4,922;
Griffith Company, Los Angeles, ,150:
R. E. Hazard & 80ns, San Diego, .'66,1~ ;
Gibbons & Reed Co., Burbank, ,67,910;
George R. Cur-tis Pa ving Co., Los Angeles,
$70,892; Piaz:m and Huntley. San Jose,
$71,871' Hanraban Company, San Fran­
cisco, $91.180; 1.. A. Paving Co., Los an­
R'cles, $119,772. Contract aWllrded to G. W.
Ellis, North Hollywood, $54,294.80.

LASSEN COONTY-Between Nubieber
and 8t miles northeast of Bieber, about
lOA llliles to be graded aDd surfaced witb
p.lnnt mixeu surmcing. District U, Route
~8, Sections A, B. ,1. A. Casson, Hayward,
$116,055; Largen Bros. and Ha1"lDs Bros..
Sacramento, $134,835; Hanraban Co., SaD
F'J"lInt'iBC<l, ~151,989; Pacific Sretes COD­
strnction 00., Elan Francisco, $151 943 ;
Union Paving Co., San Francisco, $162,­
391; CI~ude C. Wood, StOCkton, $127,817.
Conteac-\; awarded tQ Poulog and McEwen,
Sacramento, $106,534.90.

LOS ANGELES COUNTY-Undergrade
L-rossing undcr tracl;c.s of S.P.R.R. near
Hewitt Station and approaches to be con­
structed. District VXl, Route Iii\), Sec­
tion L.A. C. O. Sparks and Mundo En­
gineering Co., Los Angeles, $184,986; Gib­
bons & Reed Co., Bnrbaok, $175,452;
Cla~de Fisher Cil.~ Ltd., Los Angeles, $180,­
909, L. A. f'avID.. Co" Los Angeles, $198"
618; Griffith Co., Los Angeles, $190,493;
ByertB & Duno., Los Angeles, i172,166;
'Winston Bros. Go., Los Angeles, • 188,247;
Gates & Humley, Los Angeles 215,431;
.Johu Strona, PomoM, $160,890 ~ United
Conerete Pi\le Corp., Los Angeles, <»183,057;
Minnis and Moody and Werner and Webb,
Los Angeles, $179,741 ; J. E. Hllddo<:kl Ltd.,
I?asa<lena, $181,415. Co-ntrnet awnraed to
OsCJl~ Oberg, Los Angeles, $185,732.2.5.

MENDOCINO COUNTY-Between Hen­
ry Gulch and Westport Gulch, ab~ut 1.3
miles to be grnded and penetration oil
t\'eatment applied. District I, Route 56,
Sections A,B,C.lD,F. Harold Smith, St.
Helena, $31,500; Chas. L. Harney, San
F~ucisco $32,1.32; John Borman and Sons,
Eu rekll , $34,265; Valley Construction Co.,
San Jose, ~5,719; F . .T. Maurer & Son,
Inc., -Eureka, $35,764; Guerin Bros., San
Fr1ll:lciaco, $38,442; Claude C. Wood, Stock­
to,!..~41,4B3; Lee .~. Immel" Bel"keley, ~,­
98;>; C. W. Cll-lJeW & Co.. SlIn RafaeL $48,­
122. Contr8ct a\varded to Rock & Gravel
Truclcing Co., Oakland, $28,449.90.

UENDOClNO COUNTY -Between 1
mile north of. McCoy Creek and Piercy,
about 1.5 miles to be graded and l!Ul"facerl
,vitb nntTea ted c-rushed gravel Or scone
surfacing. District I, Route I, Section K.
C. W. Cnletti & Co., San Rafael, ~.9,788;
Chas. L. Harney, San Francisco, 8f},536;
Young & Son Co., Ltd., Berkeley, 91,11.1:
N. M. Ball Sous, Berkeley, S94,839; Hem­
street llnd Bell, MlIrysvillc, $97,255; Fred­
ericksen and Westbtwk, Lowei.' Lake, $98,­
217; O:>ntcact awarded to Poulos and Me­
Ewev, Sacramento, $82,550.

MONTEREY COUNTY - At Wi.llow
SpI;ngs Maintenance Station, a 12-mllo
bunkhouse and appurtenances to be con­
structed. District V, Route 06, Section B.
Geol-ge Waters, SlIuta Maria, $9,42'2; M.
J. Murphy, Inc., Carmel, $9,368; Theo. M.
Mllino, San Luis Obispo, $8,74{); F. C.
Stolte Co., Pilcific GrOve. $8,494; O. R.
Ocbs, San Luis Obispo, $7,600. Conteact
ll.Wtlrded to Victor L and William B.
JlIcobson, Los Angeles, $7,481.00.

SA NTA BARBARA COUNTY - Be­
tween Gaviota Pasa and Santa Yncz Rive-r,
about 2.D miles to be graded, Paved with
Portland cement concrete and foul"' rein­
fOr«ld concrete bridges to be constructed.
District V. Route 2, Section D. Mace-o
O<>Ilstruction 00. Clearwater $299,70~.t J.
E. Haddock, Ltd., Pnsadena, $28D,~23 :
Claude Fisher Cilmpany, Ltd., Los Angelcs,
$280.633; Griffith Company. Los Angeles,
$290,954; ]~reilerkksen and Westbrook,
Lower Lllke, $297,165; United Concrete
Pipe Corp., Los Angeles, $308,684. Oon­
tract awarded to C. O. Sparks and Mundo
Engineering Co., Los Angeles. $278.530.90.

SANTA CLARA COUNTY - Between
Coyote and LJagas Creek, about 10.9 miles
to be graded and vaved with asphalt eon­
C'Tcte /lnd II reinfGrced concrete bridge to
be constructed. District IV, Route 2, Sec­
tion :8, M~ H C. Union Pa\'ing Co., SRn
FellDeisco $332,599; Chas. L. Harney, San

The work under the contract in­
volved the excavating and handling of
approximately 140,000 cubic yards of
earth and rock, the placing of 68,000
cubic yards of gravel for base sur:fae­
ing and the placing of some 18,000
tons of bituminous plant-mixed SUI­
facing. This work involved tbe expen­
diture of approximately $202,500.

No effort was spared by the con­
tractor in the performan.ce of the
work under the contract. The expe­
ditious manner in which the work was
executed and the results obtained were
greatly appreciated by all concerned,
and particularly so by the motoring
public. The major items of work were
as a general rule eDnducted with three
working sbifts per day and with sev­
eral operations in progress rrimulta­
neously.

The Hanrahan Company of San
Francisco waq the contractor with
A. L. Gladney, as superintendent.

Francisco-, $387,313; A. J. Raiscb, San Jose,
$362,865 i~HanrllbllD Company, SaD Frnu­
cisco, 83w,962; Griffith Company, Los A~­
gelea, $354,585. Contract awarded to Jones
lind King-, HaYWllrd, $282,703.05.

SANTA OLARA COUNTY-Between
Al.-ne\., UndeI1?ass llnd Nortb San Jose
Underpass, about 2.6 miles, corb dividing
strip to be constructed. District IV, Route
68, Section B, L. C. Seidel, Onkland, $24.­
2{lS; Granite Construction 0<>., Ltd., Wat­
soll\'ille, $22,726; Palo Alto Road Mate­
rials Co., Palo Alto, $19,,431; Chns. L.
Harney, San Francisco, '1>29,478; Piazza
& Huntley, Sail Jose, $21,195; U. Peira &
Son, San JI'rancisco, $20,643; F. Raus,
Stockton, $20\185; A. J. Raisch, Slln Jose,
$22,995: Va ley Construction C()., Slln
Jose. $20,799; Parish Bros., Los Angelell,
;,,23,265; En,.1 W. Heple, Snn Jose, ~23,­

362; B. A. Howkins & Co., I:;an FranCISCO,
$28,WJ: Lee J. Immel, Ber,\{eley, $21,958.
Contract awarded to Harvey E. Conner,
R.edwood City, $18,992.90.

SAN DIEGO COUNTY-In San Diego,
between Barnett Avenue and MiMl.IDllr
Rond, 9.7 miles to bo graded and paved with
PortIn od cement CODcrete and asphalt COD­
crete. District XI. Route 2, Section S.D.
OSW>lld Bros., Los Augeles. $358,3-32; V.
R. Dennis Construction Co., Sao Diego,
$354.003' R. E. Hazard llnd Sons, San
Diego. $376,2211; Metropolitan Construc­
tiou Co., Los Angeles, $372,420; Griffitb
Com.pnny, Los Angelest $354,127; United
Concrete Pipe Olrp., 08 Angeles, $398,­
2QS..i J ..E. Ha.ddock Co~ Ltd.,. Pasadenll.,
$401,623, Daley Corp., ~an DIegO, $348,­
429. Oontl"llct awarded to David H. Ryan,
San Diego, $339,886.07.

SAN DIEGO COUNTY-Furnish aod
apply diesel oil to roadside vegetation at
various locations, 68.9 miles. District Xl,
various loeetions. R. E. Hazard & Sons.
San Diego, $1,168; Consumers Oil. Co'l Los
ADgelef;l. $1,066. Contract awardea to
8QuRre Oil Co., Los Angeles, $1,007.50.

California Highways and Public W Qrks (May 19)8) [Twenty-seven ]



Ail" epade breaking banI< and air lampers backfilling on Cuesta Sll"ada.

PROGRESS ON CUESTA GRADE
(Continued from page i)

four foot centers staked with wil­
lows and set ill trenches :flush with
the plane of the fill slope.

No further wash occurred during
the heavy rains foHowing this instal·
lation.

Surfacing. The road is to be sur­
faced with plant mil: on crusher run
base, divided four lane cOllstruction
with four foot parting strip all on
selected material subgrade.

Surfacing operations are expected
to start about July first.

Mr. Vic Pearson is Resident Engi­
neer on the project and the Metro­
poli tan Construction Company is the
contractor.

'rhis is a Federal Aid Pro.i~ct, the
total cost of which will amount to in
excess of $800,000.

CUESTA GRADE OVERHEAD

As a Pllrt of this project there i"
being constructed, under separate COl!'
tract, a reinforced concrete overpas~

across the tracks of the 'Southern

Pacific Railroad appl'oximately 0.25
miles north of the summit of Cuesta
Pass. 'While the old road crossed over
a railroad tunuel it proved imprac­
ticable to use the same crossing with­
out sacrificing the hig'h standard of
alignment prevailing throughout the
balance of the project.

Among the interesting features of
the structure, which will consist of
10 spans varying in length from 32
to 59 feet a.nd a total length of 465
feet, are the small angle between the
road and the railroad, 22 degrees,
which presented quite a design prob·
lem; a "rigid frame" type of design
with girders and deck continuous over
several spans; gi.rders with a para­
bolic arch of pleasing appearance; two
25 foot roadways separated by a four
foot cmbed parting strip; and deep
footings founded on rock.

The structure is being constructed
by Contractor R. R Bi.shop, at a cost
to the State of $90,000. Federa.!
grade separation funds provide the
financing.

Pavement Records
(Continued from page 25)

as compared to 82 miles in 1936. 109
miles of road-mix surface were placed
in 1937 by thLdepartment, com­
pared to 126 miles in 1936.

'I'he record for surface smooth­
ness of plant-mix, 7.5 inches per mile,
was made on Contract 811XC4, road
XI-S.D-77-B, Lake Hodgeg to Escon­
dido; R. E. Hazard & Sons were the
contractors and L. E. Liston, the resi­
dent engineer. The average rough­
ness for the State in 1937 was 28.6
inches per mile as compared to 33.5
inches in 1936.

The record for smoothness of road­
mis:, 12.6 iuches per mile, was made
on Contract 84PWC5-04WC1, road
IV-S.M-56-D, Farallone City to Rock­
away Beach. Granfield, Farrar, &
Carlin. were the contractors and H.
A. Simard, the resident engineer.
The average roughness for the State
in 1937 was 31.6 inches per mile
as com;pared to 30 inches in 1936.
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Department of Public Worlcs
Headquarters: Public Works Building, Twelfth and N Streets, Sacramento

FRANK F. MERRIAM Governor

HARRY A. HOPKINS .Assislant Director

CALIFORNIA HIGBWAY COMMISSION

H. R. JUDAH. Chairman, Santa Croz

pnrLIP A. STAN'fON, .Anaheim

PA UI. G. JASPER, Fortuna

WILLIAM T. HART, Carlsbad

ROBERT S. REDINGTON, 1.<>8 Angeles

.1ULIElN D. ROUSSEL, Se<>retary

DIVISION OF HIGHWAYS

C. H. PURCELL, Statc Highway Engineer

G. T. McCOY, A~sistllnt Stale Highway Engineer

J. G. STANDLEY, Princjpal Assif!taot F.:nbrJneer

R. H. WILSON, Offiee Engineer

T. E. STANTON, Materials >(TId RelIearcb Engineer

FRED J. GHUUiU, l~nl:inccr of SUl"Veytl and Plans

R. M. GILLIS, Construction Engineer

T. H. DENNIS, Maintenance Enb-ineer

F. W. PANHORST, Bridge Engineer

L. V. OAMPBELI" Engineer of City and Cool1e{"Qtive Projectll

R. H. s'rALJ.\lAKER, Equipment Engineer

J. W. VICKREY, Safety Engineer

E. R. HIGGINS, COlO!I'troller

DISTRICT ENGINEERS

E. R. GREEN (Acting), Di~trict I, Eureka

F. W. HASELWOOD, District II, nedding

CHARLES H. WHITMORE, District nl. Marysville

.INO. B. SKEGGS, District IV, Sao Francisco

L. R. GIBSON. Distriet V, San Luis Obispo

E. T. SCOTT (Actiog). Dtatrlct VI, Fresno

S. V. CORTELYOU, District VII. Los Angeles

lll. Q. SULLIVAN. DlstTk-t YIII, Sno Bernardino

S. W. LOWDEN (Acting), District IX, Bishop

R. E. PIlllRCE. Dilltrict X. Stockton

E. E. WALLACE. Disricc XI, San Di~o

SAN FRANCISCO-OAKL.AND BAY BRIDGE

O. E. ANDREW, Bridge Enjfineer

EARL LEE KELLY Director

EDWARD J. NERON Deputy Director
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